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ADDITIONAL BINDER 

The Technical Data Books are being increased from three volumes tc four 
volumes as the present three ,,olun-es ore now filled to capacity. Sub-
scribers who have all the pages in three volumes may order another bilder, 
marked Volume IV, at any time. The cost of ai additional binder is $ 3.00. 
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A separate Contents Page listing Cathode Ray Tubes 

is ocated at the beginning of the green section. 

A separate Contents Page listing Military and Industrial 

Tubes will be located at the beginning of the Blue Sedion. 
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3AV6 3936 3V4 5275 5AS4A 51 30 518 3952 
3AV6 3876 3V4 1778 5AT8 4979 518 4982 
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6DT5 5444 6F6, 6F6GT 1339-1 6L6GB 6169 7FC7 6001 
6016 5611 6FC7 5998 6L6GB 4306 7N7 2908 
6DT6 4536 6FG5 5938 6L6GB 4308 7N7 2910 
6DT6 4537 6FG5 5939 6N7, 6N7GT 1343-1 7y7 2103 
6016 4538 6FH5 6165 6011 6241 7V7 2105 
6018 5113 6FH6 5448 6S4A 6393 8AU8-8AU8A 5049 
6018 5114 6FH6 5449 6S4A 6394 8AU8-8AU8A 5138 
6DW5 5137 6FH8 5798 6SC7 

5943 8AU8-8AU8A 5051 
6DX8 6029 6FH8 5799 6SF5, 6SF5GT 1086-2 8AU8-8AU8A 5457 
6DX8 6030 6FM8 5800 6SK7, 6SK7GT 3246 8AW8A 5458 
6DY7 5553 6FM8 5801 6SK7, 6SK7GT 3248 8BA8A 4718 
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6DZ7 5700 6FQ5 5999 6SL7GT 5454 8BQ5 5459 
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6E5 3376 6FQ7 6257 6SN7GTB 3970 8I3Q5 5462 
6EA5 5554 6FV6 5450 6S07, 6SQ7GT 1925 8805 5463 
6EA7 6091 6FV6 5451 6SQ7, 6SQ7GT 1967 8CG7 4672 
6EA8 6238 6VF8 6335 6SU7GTY 1684 8CG7 4673 
6EA8 5186 6FV8 5581 6U5/6G5 1147-3 8CM7 4674 
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6EM5 5491 6GM6 5874 6X4 6411 8CY7 5055 
6EM7 6069 6GN6 5942 6X4 6412 8EB8 5283 
6E07 6285 6GN8 5771 6X5 1008-2 8EM5 5947 
6E07 6286 6GN8 5772 6X5GT 1008-2 8EM5 5465 
6ER5 6032 6GS8 5875 6X8-6X8A 4992 8E17 5876 
6ER5 5900 6GW6 6058 6X8-6X8A 4993 8E07 6361 
6ES5 5901 6GX6 6359 6X8-6X8A 4994 8F07 6362 
6EU7 5869 6GX6 6360 6Y6G 6289 8GN8 5773 
6EU7 5870 6H6, 6H6GT 1341-1 616G 6290 8GN8 5774 
6EU8 5765 6HB6 6338 6Y6GA 6070 8SN7GTB 4747 
6EU8 5766 6HB6 6189 6Y6GA 4199 8SN7GTB 4748 
6EV5 5703 6HF8 6166 7A8 5944 8SN7GTB 4749 
6EV5 5704 6HF8 6167 7A8 2885 9AU7 4804 

6EV7 5871 6HF8 6168 7AK7 5946 9AU7 4805 
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1 2E1-15 
1 2EK6 
1 2EL6 
1 2EM6 
1 2EN6 

1 2EQ7 
12EQ7 
1 2EZ6 
1 2F8 
1 2F8 

12FA6 
1 2FK6 
1 2FM6 
1 2FQ8 
12FQ8 
12FR8 
1 2FR8 
12FT6 
1 2FX8 
12FX8 
12FX8A 
1 2FX8A 

Plate 

6366 
4925 
5805 
6414 
4636 
6268 
6269 

5354 
5355 
5356 
6293 
6294 
5877 

5878 
5469 
5470 
5713 
5714 

5715 
5716 
5418 
5118 
5119 
6367 
5360 
5142 
5143 

5907 
5584 
5419 
5471 
5420 

5472 
5187 
5303 
5146 
5473 

5320 
5474 
5024 
6194 
5025 

6295 
6296 
5250 
4637 
4638 

5251 
5361 
5362 
6054 
5776 
6071 
5954 
5421 
5955 
5956 
6195 
6196 

Page Plate 

I2G4 3277 
12GA6 5879 
12GC6 5777 
12GE5 6368 
12GN6 5957 
1 2H4 4437 
1 218 5026 
12K5 6096 
1 2K5 4927 

12L6GT 3984 
12L6GT 3924 
12SG7 2064 
125G7 2066 
1 2SL7GT 5477 
12SL7GT 5478 

1 2SN7GT 5479 
1 2SN7GT 4114 
12SN7GTA 4191 

12SN7GTA 4193 
1 2SN7GTA 4195 

12U7 4641 
1 2U7 4642 
1 2V6GT 5000 
12V6GT 2995 
12W6GT 5189 
1 2W6GT 3927 
1 2X4 6415 
1 2X4 6416 
13DE7 5058 
13DE7 5059 

13DR7 5363 
13EM7 5880 
14A7/12B7 2409 
14A7/12B7 2411 
1 4G18 5908 

14G18 5909 
14R7 2865 
1 5A8 4542 
1 5CW5 6343 
1 5CW5 6344 
15CW5 6345 

1 5EA7 6097 
1 5EW6 6072 
1 5EW6 6073 
1 5EW6 6074 
16GK6 6369 

1 7AX4GT 4677 
17AX4GTA 5959 
178Q6GTB 5209 
1 7T1Q6GTB 5210 
1 7C5 5286 
17D4 6197 
17D4A 6098 
1 7DE4 6346 

17DM4 6370 
1 7DQ6A 6417 
17DQ6A 4842 
1 7DQ6B 6270 
1 7D068 6271 

(CONTINUED NEXT PAGE; 
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Page Plate Page Plate Page Plate Page Plate 

18DZ8 5422 25AV5GA 561 6 25L6GT 5041 
18FW6 5564 25AV5GA 4316 25W6GT 31 52 
18FW6A 6099 25AV5GT 3138 25W6GT 3154 
18FX6 5565 25AV5GT 3140 25Z6GT 930-4 
18FX6A 6100 25AX4GT 3766 32E15 6104 
18FY6 5480 251306GT 31 50 34005 6075 
18FY6A 6101 258Q6GT 2347 3585 1835 

18GD6 5910 25C5 6297 35C5 5780 
18GD6A 6102 25C6GA 4824 35CD6G 4779 
18GE6 5911 25C6GA 44822555 3355C0D268G 4780 
18GE6A 61 03 25CA5 5423 
18HB8 5961 25CD6G 3214 35EH5 5962 
19AU4- 25CD6G 3216 35GD5A 6348 
19AU4GTA 4843 25CD6GB 4423 35GL6 5912 

19CL8A 5586 25D4 5364 350L6 5913 

19CL8A 5587 25DN6 4383 35GL6 591 4 
19DE7 5778 25DN6 4385 35HB8 5963 
19DE7 5779 25DQ6A 5365 35L6GT 5485 
19EA8 561 4 25D06A 5366 35L6GT 2158 
19EA8 5615 25DT5 5482 35W4 6397 
19EZ8 6055 25DT5 5283 35W4 2213 
1 9T8 5718 25EC6 5037 36AM3 5590 
19T8 5719 25EC6 5038 36AM3A 6105 
19T8 3990 25EC6 5039 36AM3B 6173 
19V8 2541 25EH5 5484 36AM3B 61 74 
21 EX6 5588 25EH5 5322 40FR5 6349 
22DE4 6347 25L6GT 5077 5085 5168 

5085 
5005 
50C6GA 
50C6GA 
50CA5 
50DC4 
50DC4 
50EH5 
50EH5 
SOFAS 
50F KS 
50FY8 
50FY8 
50H K6 
50L6GT 
50L6GT 
50Y6GT/G 
60FX5 
60FX5 
70L7GT 
70L7GT 
117Z3 

5169 
6298 
4826 
4827 
5323 
5424 
5425 
5486 
5325 
6198 
6244 
5915 
5916 
6372 
5487 
2690 
1063-2 
5964 
5965 
1633 
1635 
2093 

PLATE NUMBERS 

REFER TO FRONT OF 
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SUPPLEMENTAL CONTENTS 

TUNO-SOL 

SUPPLEMENTAL CONTENTS 

THIS SUPPLEMENTAL CONTENTS PAGE WILL BE REVISED WITH EACH MONTHLY ISSUE OF 

DATA SHEETS. SINCE MAY 1, 1947 SHEETS HAVE BEEN ISSUED ON THE FIRST OF EACH MONTH. TO 

DO THIS IT HAS BEEN FOUND NECESSARY TO DISCONTINUE THE MON'HLY REVISION OF THE 

MAIN CONTENTS PAGES. THE MAIN CONTENTS PAGES WILL BE BROUGHT UP TO DATE APPROXI-

MATELY EVERY SIX MCNTHE. 

PLEASE RETAIN IN YOUR BOOK THE MAIN CON1ENTS PAGES DATED APRIL 1, 1962, IN 

ADDITION TO THE MOST RECENT SUPPLEMENTAL CONTENTS PAGE DATED AUGUST 1, 1962. 

PAGE PLATE PAGE PLATE 

655, 1AJ2 6502 6FV8A 63 SUPPLEMENTAL CONTENTS 6526 4- 6FV8A 12 

3AU6 6527 4-- 6GW6 6541 4- 
IU5 6503 6GE5 

6 
JEIN4A 6504 6E158 6554432 44: 

SCO8 6529 4- 6..IV8 6545. 6544. 

iV4 6528 4- 6JV8 

SEH8 6530 678A 6514 
EAM8A .- 6505 6T8A  6515 

6AM8A 6506 6T8A 6516 

6AU6-6AU6A 6531 4-- 6651 674_ 
810EDTR77 54 

6AU4GTA 6507 

6BA6 6508 1.00'48 6518 

6C96- 6CB6A 6519 
100618 69R8A 6532 41-- 

6533 4.- 12AU6 6 
ECM7 6509 12BH7A 6554207e 

ECQ8 6534 4- 12131-17A 6 

Ecus 6535 4-- 129Y7A 6522 

6552231 

6DK6 6536 4- 12Y7A E1  

6004 6510 6524 129Y7A 

6DQ6A 6537 4- 6548 4-- 12CU5 

EDQ6B 6538 4- 4- 12DQ6A 6549 

EDR7 6539 4- 12DQ6B 6550 4-

6EH8 6540 
6FV8 "- 17DQ6A 

6511 6552 

50HK6 

17DQ6B 66552551 4-- 
4 

• INDICATES AN ADDITION 

-4 INDICATES A CHANGE. 
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SUPPLEMENTAL CONTENTS 

e". TUNG•SOL 

SUPPLEMENTAL CONTENTS 

THIS SUPPLEMENTAL CONTENTS PAGE WILL BE FVISED WITH EAEH MONTHLY ISSUE C 

DATA SHEETS. SINCE MA, 1, M47 SHEETS HAVE BEEN ISSUED ON THE FIRST OF EACH MONTH TO 

DO THIS IT HAS BEEN FOUND NECESSARY TO DISCONTINUE THE MONTHLY REVISION OF THE 

MAIN CONTENTS PAGES. THE MAIN CONTENTS PAGES WILL BE BROUGHT JP TO DATE APPROXI-

MATELY EVERY SIX MOITHS 

PLEASE RETAIN IN YOUR BOOK THE MAIN CONTENTS PAGES DATED APRIL 1, 1962, IN 

ADDITION TO THE MOST RECE NT SUPPLEMENTAL CONTE \ITS PAGE DATED.SEPTEMBER 1, 1962. 

PAGE PLATE PAGE PLATE 

SUPPLEMENTAL CONTENTS 6560 .1-- 6DR7 6539 

IAJ2 6502 6EH8  6540 

1U4 4— 6FV8 6561 6511 

1114 6562 •— 6FV8A 6512 

1U5 6503 6FvEIA  6513 

3AU6 6527 60E5  6541 

3BN4A 6904 6GW6  6542 

3V4 6528 6HB6 6573 4--

5C08 6563 61158 6543 

6564 4— 5C08 6.1V8 6544 

6565 A— 6J \18 5C ,38 6545 

5C 78 6529 4— 6T6A 6514 

5E-18 6530 678A 6554 5E-1815 

6AME1A 6505 678A 6 
6AME1A 6506 6W6GT 655716 

4 4_ 

6A,J4G7A 6507 8AW8A 6575 .1- - 

6Aii6-6AU6A 
66556361 8ET7 6517 

-11— 10DR7 6AW8A 6546 

1OGN8 6A1484 6567 4 
1OGN8 6518 6508 6BA6 -- 
12AU6 6519 

613K4 6568 4-- 6547 

691(4 6569 ...- 12AZ7A  6576. 

6BR8A 6532 12BH7A 

6533 12BH7A 4 6C36-6CB6A 6520 65 

6CG8A 6570 4- 12EY7A 652221 

6CG8A 6571 4—12BY7A  6523 

6Cej8A 6572 — 6524 

12CU5 6C1A7 6509 6548 

112208 1:67AA 6C•28 6534 6549 

6C1J5 6535 1200613 6550 

6DK6 6536 12W607 6577 • 

6004 6510 17006A 6551 

6006A 6537 17CQ6B 6555521 

6538 501-EK6 6006E1 6525 

• INDICATES AN ADDITION 

--AA INDICATES A CHANGE. 
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SUPPLEMENTAL CONTENTS 

TUNG•SOL 

SUPPLEMENTAL CONTENTS 

THIS SUPPLEMENTAL CONTENTS PAGE WILL BE REVISED WITH EACH MONTHLY ISSUE OF 

DATA SHEETS. SINCE MAY 1, 1947 SHEETS HAVE BEEN ISSUED ON THE F:RST OF EACH MONTH. TO 

DO THIS IT HAS BEEN FOUND NECESSARY TO DISCONTINUE THE MONTHLY REVISION OF THE 

MAIN CONTENTS PAGES. THE MAIN CONTENTS PAGES WILL BE BROUGHT UP TO DATE APPROXI-

MATELY EVERY SIX MONTHS. 

PLEASE RETAIN IN YOUR BOOK THE MAIN CONTENTS PAGES DATED APRIL 1, 1962, IN 

ADDITION TO THE MOST RECENT SUPPLEMENTAL CONTENTS PAGE DATED OCTOBER 1, 1962. 

PAGE PLATE PAGE PLATE 

SUPPLEMENTAL CONTENTS 6578 ..- 6EW6 6587 4 

1AJ2 6502 6FV8 6511 

1K3 6579 4- BFV8A 6512 

1U4 6561 6FV8A 6513 

IU4 6562 6GE5 6541 

1U5 6503 6GW6 6542 

:3A3 6580 4-- 51-196 6573 

1IAU6 6527 51-158 6543 

11AW3 6581 4- SJVB 6544 

3BN4A 6504 6JVB 6545 

3V4 6528 STBA 6514 

5CG8 6563 é:T8A 6515 

5CG8 6564 E,T8A 6516 

5CGB 6565 €W6GT 6574 

5C08 6529 6X5GT 6588 4 

5EH8 6530 6X5GT 6589' 

GAMBA 6505 7AU7 6590 .-

6AMBA 6506 EAWBA 6575 

6AU4GTA 6507 &AW8A 6591' 

6AU6-6AU6A 6531 8ET7 6517 

6AU8 6582 ",-- 9AU7 6592 . 

6AU8 6583 .__ 100R7 6546 

6AU8 6584 4- IOGNB 6518 

6AU8 6585 "I--- 1140N8 6519 

6AU8A 6586 ..- 12AU6 6547 

6AWBA 6566 12AU7 6593 4 

6AWBA 6567 12AU7 6594 .--

6BA6 6508 12AU7 6595 ."-

69K4 6568 12AU7A 6596 .-

6E11(4 6569 12AZ7A 6576 

6B.R8A 6532 12I3H7A 6520 

6C136-6CB6A 6533 1213H7A 6521 

6CG8A 6570 12BY7A 6522 

6CG8A 6571 12BY7A 6523 

6CGBA 6572 12BY7A 6524 

6C;17 6509 12CU5 6548 

6CO8 6534 12006A 6549 

6CL.15 6535 12OCI613 6550 

601<6 6536 12W6GT 6577 

6CQ4 6510 170E4 6597 4-

6DQ6A 6537 17DD6A 6551 

61306EI 6538 170060 6552 

6DR7 6539 50HK6 6525 

6EH8 6540 

-*INDICATES A CHANGE "INDICATES AN ADDITION 
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( TUNG-SOL 

DEFINITIONS 

CLASS A AMPLIFIER: 

The Class A Amplifier is an amplifier in which the grid Has and the 

exciting grid voltage are such thatolate current flows approximately 

360 electrical degrees of the cyc(e. The ideal Class A Amplifier 

operates on the linear portion of the plate current vs grid voltage 

characteristic in such a manner that the wave form of the olate cur-

rent isad exact reproduction of the exciting grid voltage. The Class 

A Amplifier is characterized by low efficiency, low output and low 

percentage of harmonic distortion. 

CLASS AB AMPLIFIER: 

The Class AB Amplifier is an amplifierinwhich the grid bias and the 

exciting grid voltage are such that plate current flows for appre-

ciably more than 180 electrical degrees but less than 360 electrical 

degrees of the cycle. This class of amplifier, sometimes designated 

as "Class A! (prime) Amplifier" is characterized by efficiency, out-

Put and percentaoe of harmonic distortion intermediate to those of 

Class A and Class 8 Amplifiers. 

CLASS B AMPLIFIER: 

The Class B Amplifier is an amplifier in which the grid bias and the 

exciting grid voltaoe are such that plate current flowsapproximately 

180 electrical degrees of the cycle. The grid bias is aoproximately 

equal to the plate current cut-off value, and the power output is 

proportional to the square of the excitation grid voltage. The Class 

Amplifier is characterized by medium efficiency, medium output and 

medium percentage of harmonic distortion. 

CLASS BC AMPLIFIER: 

The Class BC Ameifier isan amplifier ir which the grid bias and the 

exciting grid voltage are such that the plate current / lows slightly 

less than 180 electrical degrees of the cycle. The Class BC Amplifier 

is characterized by an efficiency, an output and a percentage of har-

monic distortion intermediate to those of Class B and Class C Ampli-

fiers. 

19 39 
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TUNG-SOL 

CLASS C AMPLIFIER: 

The Class C Amplifier is an amplifier in which the grid bias voltage 

and the exciting grid voltage are such that the plate current flows 

for considerably less than 180 electrical degrees of the cycle. The 

Class C Amplifier is characterized by high plate-circuit efficiency, 

high oower output and a high percentage of harmonic distortion. 

NOTE: The suffix 1 added to the letter or letters of the class 

identification denotes that grid current does not flow 

during any part of the input cycle. The suffix 2 denotes 

tl'at grid current flows during some part of the cycle. 

AMPLIFICATION FACTOR: 

The amplification factor µ is the ratio of a small change in plate 

voltage to a small change incontrol-grid voltage undertheconditions 

that the plate current remains unchanged and that all other electrode 

voltages are maintained constant. It is a measure of the effective-

ness of the control-grid voltage relative to that of the plate volt-

age upon the plate current. 

PLATE RESISTANCE 

The plate resistance rp is the ratio of a small, change in the alter-

nating plate voltage to a small change of the in-phase component of 

the alternating current produced thereby, all other electrode volt-

aaes heing maintained constant. 

TRANSCONDUCTANCE: 

Transconductance gm trom one electrode to another is the ratio of a 

small change in the magnitude of the alternating currents' in-phase 

component that flows in the second electrode to a small change in 

the alternating voltage of the first electrode, all other electrode 

voltapes beino maintained constant. 

CONVERSICe TRANSCONDUCTANCE: 

Conversion transconductance 5, is the ratio of a .small magnitude of 

single beat- frequency component ( F1 + F2) or ( F1- F2) of the output 

electrode current to the magnitude of a small control-electrode 

age of frequency Fl. This is under the conditions that all direct 

electrode voltages and the magnitude of the electrode alternating 

voltage F2 remains constant and that no impedances at the frequencies 

F1 or F2 are present in the output circuit. 
PL AT E 
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PLA•C 
619.1 

10V. 2* 

19)9 

CONVERSION PLATE IMPEDANCE: 

Conversion plate impedance is the ratio of a small change in the plate 

voltage of a frequency converter to a small change in its plate cur-

rent under the conditions that all direct voltages remain constant 

and that ro impedances to the oscillator frequency or to the measurement 

frequency are present in its plate circJit. 

CONVERSION GAIN: 

Conversion <Jain is the ratio of the magnitude of the intermediate fre-

quency voltage developed at the output circuit of the frequency con-

verter, to the nignitude of the exciting voltage oplied to the sig-

nal grid. 

VOLTAGE GAIN: 

The voltage gain of an amplifier stage is the ratio of voltage devel-

oped across the plate impedance to the exciting grid voltage. 

VOLTAGE AMPLIFIER: 

A voltage amplifier is an amplifier whose primary purpose is to obtain 

a voltage gain without regard to the power delivered into its output 

circuit. 

PRASE INVERTER: 

Phase inverter is an amplifier whose purpose is shifting the phase of 

an incoming signal voltage by 180 degrees to provideadriving voltage 

in combination with the original signal for a push-pull amplifier. 

POWER AMPLIFIER: 

Power amplifier is an amplifier whose primary purpose is to deliver 

power into a load c rcuit. 

PUSR-PULL AMPLIFIER: 

A push-pull amplifier consists of two similar amplifiers so arranged, 

that the output voltage of one is 1800 out of phase with the other. 

Push-pull amplifiers are characterized by increased power output for 

a given total harmonic distortion as this type of cornection cancels 

the even harmonics. 

UNDISTORTED POWER OUTPUT: 

The undistorted power output is defined as the power output delivered 

by a vacuum tube into a resistance ' oad, under the conditions that 

the total generated harmonic distortion with a sinusoidal excitation 

voltage shall not exceed an arbitrary criterion of permissable total 

harmonic distortion of five per cent. 
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POWER OUTPUT: 

The power output is the AC power developed in an external non-induc-

tive resistor of rated value connected in the plate circuit of the 

amplifier. The maximum power output is limited by an arbitrary cri-

terion of permissible total harmonic distortion. 

POWER SENSITIVITY: 

Power sensitivity of an output tube is the ratio of the undistorted 

power output to the square of the exciting grid voltage. The unit of 

power sensitivity is the mho or µmho. 

MODULATION: 

Modulation is the process by which some characteristic of a periodic 

wave is varied with time in accordance with a signal. 

DEMODULATION: 

The process of recovering a modulating signal ( in a detector) 

modulated wave. 

from a 

INTERMODULATION: 

Inter-modulation is the production in a non-linear circuit element of 

frequencies corresponding to the sums and differences of the funda-

mentals and harmonics of two or more frequencies which are transmit-

ted through that element. 

CROSS MODULATION: 

Cross modulation is the modulation of the carrier of thedesired sig-

nal by a modulating voltage of an undesired signal. 

AMPLITUDE DISTORTION: 

Amplitude distortion results from non-linear amplification in such a 

manner tnat the output wave form is not exactly proportional to the 

amplitude of the input signal, and harmonics of the signal are gener-

ated in the amplifier. 

FREQUENCY DISTORTION: 

Frequency distortion results when the frequency componentsofthe in-

put signal are not amplified with equal magnitude. 

PHASE DISTORTION: 

Phase distortion results when the phase relation of the frequency com-

ponents in the output differ from the phase relationofthe frequency 

components in the input. 
PLATE 
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10V. 20 

PEAK FORWARD ANODE VOLTAGE: 

Peak forward anode voltage is the max'mum instantaneous voltage ap— 

pearing across the anode and ca:hode i the directior in which the 

tube is designed to conduct current. 

PEAK INVERSE ANODE VOLTAGE: 

Peak inverse anode voltage is the maximum instantaneous voltage ap— 

pearing across the anode and cathode in the direction opposite to 

that in which the tube is designed to conduct current. 

TUBE VOLTAGE DROP: 

In a vacJum tube, the tube voltage drop varies with the current and 

is the anode voltage produced bya specified plate current. Tube volt— 

age drop in a gas or vapor— filled tube is the anode to cathode volt— 

age during the conducting period. 

krAXIMUM PEAK PLATE CURRENT: 

Maximum peak plate current is the highest peak current that the plate 

of a vacuum tube can safely pass in the direction in which the tube 

is designed to conduct the current. 

CATHODE CURRENT: 

Cathode current is the total electronic current passing to or from 

the cathode through the vacuous space. 

193, 

\•.  
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1432 
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TUNG-SOL 

SYMBOLS OF TUBE CHARACTERISTICS 

Cpk Grid to cathode capacitance ( input) 

Cpk Plate to cathode capacitance ( output) 

9P Grid to plate caoacitance 

Eb Average or quiescent value at plate voltage 

Ebb Plate supply voltage 

Ec Average or quiescent value of grid vo:tage 

Ecl Average or quiescent valne of 01 grid voltage 

E2 Average or quiescent value of 02 grid voltage 

Ecc3 01 Grid supply voltage 

Ecc2 02 Grid supply voltage 

Ef Filament or heater terminal voltage 

Eff Heater or filament supoly voltage 

Ei„ Peak ( or crest) inverse voltage 

Esig Signal voltage ( input to control grid) 

gm Grid-plate transconductance (mutual conductance) 

lb Average or quiescent value of plate current 

lc Average or quiescent value of grid current 

1Cl Average or quiescent value of 01 grid current 

Ica Average or quiescent value of 02 grid current 

If Filament or heater current 

IL Load current 

Is Total electron emission ( total cathode current) 

ma. Current in milliamperes 

megohm Resistance in millions of ohms 

mw. Milliwatts is power expressed in thousandths of watts 

Pi Power input 

Po Power output 

Anode dissipation 

RS Root-Mean-Square 

RL Load resistance 

rp Plate resistance 

sc Corversion tranconductance 

tk Cathode heating time 

Amplification factor 

µfd Capacitance in microfareds 

µµfd Capacitance in micro-microfarads 

µmhos Conductance in micromhos 
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SYMBOLS OF TUBE ELEMENTS 

(AS EMPLOYED IN CONNECTION WITH BASE DIAGRAMS) 

USE THIS COLUMN FOR ALL DATA 
SHEETS DATED PRIOR TO 

JUNE 15, 1944 

Ga Anode Grid 

R Ray Control Electrode 

Ft 

G 

H 

Ht 

IC 

Nc 

Do 
S 

Si 

Xs 

Fc 

Gm 

Go 

Gs 

Hc 

Pi 

Po 

Pr 

Pa 

Su 

Filament 

Filament Tap 

Control Grid 

Heater 

Heater Tap 

Internal Connection 

Cathode 

No Connection 

Plate 

Diode Plate 

Metal Shell 

Internal Shield 

External Shield 

Target 

BeaM Plate 

Filament Center ( Electrical) 

Modulator Grid 

Oscillator Grid 

Screen Grid 

Heater Center ( Electrical) 

Input Plate 

Oscillator Plate 

Remote Cut-Off Plate 

Sharp Cut-Off Plate 

Suppressor Grid 

USE THIS COLUMN FOR ALL DATA 
SHEETS DATED JUNE 15, 1944 

AND LATER 

A (A1, 

D ( Di, 

Ft 

G (Gt, 

H 

Ht 

lc 

Hc 

P (P1' 

S 

Si 

Sx 

A2' etc.) Anode 

D2' etc.) Deflectors, Ray 
Control Electrode 

Filament 

Filament Tap 

G2' etc.) Grid 

Heater 

Heater Tap 

Internal Connec-
tion 

(Not For External Use) 

Jumper 

Cathode 

No Connection 

P2 , etc.) Plate, Diode Plate 

Shell 

Internal Shield 

External Shield 

Target 

Beam Plate 

A GRID SUBSCRIPT NUMBERS ARE USEC ONLY WREN 

THERE IS MORE THAN ORE GRID II THE TUSE. 

THEY SIGNIFY THE SEQUERCE FROM THE CATHODE. 

FOR EXAMPLE, G3 INDICATES THE 31111. GRID 

FRON TAD CATHODE. WHEN THERE ARE TWIN ELE-

MENTS IN A TUNE, SUBSCRIPTS ARE USED OILY 

IF THERE IS MORE THAN ONE GRID IN ANT GIVEN 

OMIT. FOR EXAMPLE, A TR 100E- P(11700( IS 

LABELLED 62 . G3 FOR A PENTODE SECTION, 

WHEREAS THE TM IODE SECT ION IS LABELLED 6. 

IF THERE ARE 2 PENTOOE SECTIONS, THERE ARE 

THEN TWO SITS OF SUBSCR IPTS. 

ALL BASI'NG DIAGRAMS ARE BOTTOM VIEWS. THEY ARE SYMBOLIC 

AND DO NOT NECESSARILY REPRESENT INTERNAL TUBE CONSTRUCTION. 

• 

• 
Pl.•If 
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RATING SYSTEMS FOR ELECTRON DEVICES 

TUNG•SOL 

RATING SYSTEMS FOR ELECTRON DEVICES 

ATHE CONDITIONS UNDER WHICH AN ELECTRON THBE MAY BE OPERATED ARE LIMITED 

BY THE FUNDAMENTAL CAPABILITIES OF THE TIE ITSELF. PHYSICAL LIMITATIONS 

EXIST, FOR EXAMPLE, IN ' HE PERMISSIBLE TEMPERATURES AT WHICH THE VARIONS 

ELECTRODES MAY BE OPERATED, IN THE AMOUNT OF CURRENT WHICH CAN BE EMITTED 

BY THE CATHODE, AND IN THE VOLTAGE GRADIENTS WHICH MAY BE PERMITTED BE-

TWEEN THE VARIOUS TUBE ELEMENTS. 

MAXIMUM TUBE FATINGS HAVE BEEN ESTABLISHED TO DEFINE THESE VARIOUS PHY-

SICAL LIMITATIONS OF THE TUBE IN TERMS OF READILY MEASURABLE QUANTITIES. 

THE NUMERICAL QUANTIT.ES PRESENTED AS MAXIMUM RATINGS INDICATE THE 

LIMITING OPERATING VALUES REQUIRED TO ASSURE SATISFACTORY TUBE LIFE AND 

PERFORMANCE. 

BEFORE THE VALUE OF ANY RATING CAN BECOME MEANINGFUL, THE RATING SYSTEM 

OE WHICH THE AATING IS BASED MUST BE SPECIFIED. THE SYSTEM MUST DEFINE 

THE INTERPRETATION REQJIRED OF THE NUMERICAL VALUES AND INDICATE THE 

PRCCEDURE NECESSARY TO DETERMINE WHETHER OR NOT A TUPE IS OPERATING 

WITHIN ITS RATING. 

DEFINITION OF RATING SYSTEMS 

DESIGN-CENTER RATING SYSTEM 

BDESIGN-CENTER RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL 

CONDITIONS APPLICABLE TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS 

DEFINED BY VS PUBLISHED DATA, AND SHOULD NOT BE EXCEECEO UNDER NORMAL 

CONDITIONS. 

THE DEVICE MANUFACTLRER CHOOSES THESE VALUES TO PROVIDE ACCEPTABLE SERV-

ICEABILITY OF THE DEVICE IN AVERAGE APPLICATIONS, TAKING RESPONSIBILITY 

Foe NORMAL CHANGES IN OPERATING CONDITIONS DUE TO RATED SUPPLY VOLTAGE 

VARIATION; EQUIPMEN' COMPONENT VARIATION, EQUIPMENT CONTROL ADJUSTMENT, 

LOAD VARIATION, SIGNAL VARIATION, ENVIRONMENTAL CONDITIONS, AND VARIA-

TIONS IN DEVICE CHARACTERISTICS. THEEQUIRMENT MANUFACTURER SHOULD DESIGN 

SO THAT INITIALLY NO DESIGN-CENTER VALUE FOP THE INTENDED SERVICE IS EX-

CEEDED WITH A BOGEY DEVICE IN EQUIPMENT OPERATING AT THE STATED NORMAL 

SUPPLY VOLTAGE. * 

FOR AN AC POWER SOURCE, 117 VOLT PLUS OR MINUS Epl, IS ACCEPTED USA 
PRACTICE. 

ABSOLUTE-MAXIMUM RATING SYSTEM 

C ABSOLUTE-MAXImUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRON-

MENTAL CONDIT.ONS APPLICABLE TO ANY ELECTRON DEVICE OF A SPECIFIED TYPE 

AS DEFINED BY ITS PUBLISHED DATA, AND SHOU-D NOT BE EXCEEDED UNDER THE 

WORST PROBABLE CONUITIONS. 

THE DEeICE MANUFACTURER CHOOSES THESE VALUES TO PROVIDE ACCEPTABLE SERV-

ICEABILITY OF THE DEVICE, TAKING NO RESPONSIBILITY FOR EQUIPMENT VARI-

AI.ONS, ENVIRONMENT VARIATIONS, AND THE EFFECTS OF CHANGES IN OPERATING 

CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. 

CONTINUED ON FOLLOWING PAGE 
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CONTINUED FROW PRECEDING PAGt 

THE EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY AD THROUGMOGT 
LIFE NO ABSOLUTE-MAXIMUM VALUE FOR THE INTENDED SERVICE IS EXCEEDED WITH 
ANY DEVICE UNDER THE WORST PROBABLE OPERATING CONDITIONS WITH RESPECT TO 
SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, EQUIPMENT CON-
TROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, ENVIRONMENTAL CONDI-
TIONS, AND. VARIATIONS IN DEVICE CHARACTERISTICS. 

DESIGN-MAXIMUM RATING SYSTEM 

UDESIGN -MAXIIMUM RATINGS ARELIMITING VALUES OF OPERATING AND ENVIRONMENTAL 
CONDITIONS APPLICABLE TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS 
DEFINED BY ITS PUBLISHED DATA, AND SHOULD NOT BE EXCEEDED UM1DER THE 
WORST PROEABLE CONDITIONS. 

THE DEVICE MANUFACTURER CHOOSES THESE VALUES TO PROVIDE ACCEPTABLE SERV-
ICEABILITY OF THE DEVICE, TAKING RESPONSIBILITY FOR THE EFFECTS OF 
CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS INDEVICE CHARAC-
TERISTICS. 

THE EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY AND THROUGHOUT 
LIFE NO DESIGN-MAXIMUM VALUE FOR THE INTENDED SERVICE IS EXCEEDED WITH A 
BOGEY DEVICE UNDER THE WORST PROBABLE OPERATING CONDITIONS WITH RESPECT 
TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, EQUIPMENT 
CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL 
CONDITIONS. 

DISCUSSION 

THE DESIGN-CENTER SYSTEM ASSIGNS THE ENTIRE RESPONSIBILITY FOR DEVICE 
USAGE TO TNE DEVICE MANUFACTURER; HE MUST ACCEPT FULL RESPONSIBILITY FOR 
THE EFFECTS OF VARIATIONS IN DEVICE CHARACTERISTICS, AND VARIATIONS IN 
ANY POSSIBLE CIRCUIT OPERATING CONDITIONS. THE ABSOLUTE-MAXIMUM SYSTEM 
ASSIGNS THIS ENTIRE RESPONSIBILITY TO THE CIRCUIT DESIGNER. THE DESIGN-
MAXIMUM SYSTEM EFFECTS A MORE LOGICAL DIVISION OF THESE BASIC RESPONSI-
BILITIES. IT ASSIGNS THE EFFECT OF VARIATIONS IN DEVICE CHARACTERISTICS 
TO THE DEVICE MANUFACTURER AND THE EFFECTS OF VARIATIONS IN THE CIRCUIT 
OPERATING CONDITIONS TO THE EQUIPMENT MANUFACTURER. 

FOR AN EQUIPMENT DESIGNER TO DETERMINE WHETHER HE IS OPERATING WITHIN 
RATING UNDER ANY OF THE ABOVE SYSTEMS HE MUST ACCOMPLISH THE FOLLOWING: 

DESIGN-CENTER SYSTEM 

1. SELECT OR OTHERWISE OBTAIN A BOGEY DEVICE. 

2. OPERATE EQUIPMENT USING BOGEY DEVICE AT STATED NORMAL SUPPLY 
VOLTAGE. 

3. SELECT ALL COMPONENTS ASSOCIATED AITMDEV ICE FOR AVERAGE 1.ALUE-. AND SET ALL CONTROLS FOR NORMAL SETTINGS. 

R. MEASURE ALL DEVICE CURRENTS, VOLTAGE, DISSIPATIONS, ETC., AND 
COMPARE WITH RATINGS. IF NO RATING IS EXCEEDED THE DEVICE IS 
BEING OPERATED WITHIN RATING WHERE THE EQUIPMENT IS NOT SUB-
JECTED TO SUPPLY VOLTAGE VARIATIONS IN EXCESS OF STANDARD AC-CEPTED PRACTICE. 

CONTINUED ON FOLLOWING PAGE 
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ABSOLUTE—MAXIMUM SYSTEM 

1. ESTABLISH THE WORST PROBABLE OPERATING OCNDITIONS FCR THE ITEM ( VO_T-
AGE, CURRENT, DISSIPATION, ETC,) TO 3E HATED. THIS MEANS COMBINING EX-
TREMES OF SUPPLY VOLTAGE, LIMIT COMPONENTS, EXTREMES OF CONTROL SET-
TINGS, SIGNAL, AND ENVIRONMENT, AND LIMIT DEVICES IN SUCH A WAY AS "( C 
PRODUCE THE WORST PROBABLE VALUE. 

2. UNDER THE ABOVE CONDITIONS MEASURE TiE TEM CONSIDERED AND IF THIS IS 
WITHIN RATING, THE RATING IS BEING MET. 

3. REPEAT THE ABOVE FOR EACH ITEM BEING CONSIDERED. 

DESIGN-MAXIMUM SY'EM 

1. ESTABLISH THE WORST PROBABLE OPERATILG CONDITIONS FOR THE ITEM TO BE 
RATED. THIS MEANS COMBINING EXTREMES OF SUPPLY VOLTAGE, LIMIT COMPO-
NENTS, EXTREMES OF CONTROL SETTINGS, SICNAL, AND ENVIRONMENT SO AS TO 
PRODUCE THE WORST PROBABLE CONDITIONt. 

2 UNDER THE ABOVE CONDITIONS, USING A FOGEY DEVICE MEASURE THE ITEMCoN-
SIDERED AND IF THIS IS WITHIN RATING, THE RATING IS BEING MET. 

3. REPEAT THE ABOVE FOR EACH ITEM BEING CONSIDERED. 

TO UNDERSTAND THE ABOVE ONE NEED TO UNDERSTAND THE FOLLOWING DEFINITION: 

A. BOGEY TUBE: 

A BOGEY TUBE N THE EXACT SENSE WOULD BE A TUBE OF A SPECIFIED TYPE 
WHICH HAS EACH AND ALL OF ITS CHARACTERISTICS EQUAL TO THE PUBLISHED 
VALUES. SUCHA TUBE . S EXTREMELY DIFFIZAJLETOFIND BECAUSE OF THE LARGE 
NUMBER OF CHARACTER.STICS INVOLVED. FOR PRACTICAL PURPOSES OF APPLIOA-
TION, ABOGEY TUBE CAN BE OBTAINED BYCONSIDERING ONLY THOSE CHARACTER-
ISTICS WHICH ARE DIRECTLY RELATED TO THE CLASS OF SERVICE BEIN". 
EVALUATED. 

B. WORST PROBABLE CONDITIONS: 

THE WORST PROBABLE CONDITION IS DIFFELENTIATED FROM THE WORST POSSIBLE 
CONDITIONS IN THAT SOME EQUIPMENT CAN BE ADJUSTED TO OPERATE SO AS 70 
BE UNUSABLE. THE PROBABILITY OF OPERATING EQUIPMENT UNDER SUCH CONDI-
TIONS FOR ANY LENGTHY PERIOD OF TIME IS SMALL AND HENCE SHOULD NOT 3E 
CONSIDERED AS WI - MIK THE WORST PROBABLE CONDITION, BUT THE WORST POS-
SIBLE CONDITION. 

FOR EXAMPLE A TELEVISION SET, CAN BE NISADJUSTED SO AS TO PRODUCE NO 
PICTURE AND AT THIS TIME EXTREMES OF VOLTAGE OR DISSIFATION MAY LE 
REACHED, WHICH COULD BE CALLED A WORST POSSIBLE CONDITION. THIS CAN 
BE CONTRASTED TO A CONDITION WHEREIN THE SET IS MISADJUSTED BUT A 
USABLE PICTURE IS STILL OBTAINED. SUCH A CONDITION WOULD BE CALLED 
THE WORST PROBABLE CONDITION. 

THE ABOVE DEFINITIONS WERE TAKEN FROM A PUBLICATION ( JS- C.1) OF THE JOINT 

ELECTRON TUBE ENGINEERING COUNCIL. THIS PUBLICATION, INCLUDES A MORE EX-

TENSIVE WRITE UP RON THOSE WISHING TO FURTHER STUDY THE SUBJECT OF MEAN-

INS AND APPLICATION OF THE RATING SYSTEM. 

TLNIG-50). ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, MEA JERSEY, U.S.A. MARCH 1, 1958 PLAIE fe5193 



NOTES ON TI- E USE OF LIMIT TUBES 

TUNG-SOL 

• 

At least two occasions arise which make it desirable to obtain limit 
tubes for one or more characteristics. One is where one is trying to 
determine the ability of a circuit to operate with limit tube's; the 
()tiler is when one wants to determine whether tubes are being operated 
w'thin absolute-maximum ratings in 3 ci-cuit. 

However limit tubes are difficult to obtain even for one cl.- r,Ltr--
ktic. And very often such tubes are unstable or have other character-
istics out of lim:ts. Therefore we believe an alternate orocedure is 
mnch to be preferred. This consists of obtaining a number of tubes 
having known values for the characteristics of importance: preferaoly 
the range on these values should be fairly wide. Then a graph can be 
plotted which will show the correlation between the performance in the 
c'rcuit in question and the known cnaracte-istics. Extrapolation of this 
graph will then lead to information on the performance of the circuit 
wnen limit tubes are installed in it. 

An alternate method has three advantages over the flmit tube method. 
First, it is easier to obtain tubes with the reouired known character-
istics. Second, these tubes are generslly more stable and may well be 
used many times for the purpose. 'third, since it is not necessary that 
the tubes have limit characteristics, all characteristics on the tubes 
can be measured ard used to determine the effect of any characteristic 
on circuit performance. 

TURG-S0- ELECTRIC INC. ELECTRON TAR DIVISION 8LOOWFIELO, NEW JERSEY, U.S.A. RANCH 1, 1958 PATE I519A 
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1 11Pr- 
APPLICATION 

HEATER VOLTAGES 150 MILLIAMPERE 
HEATER CURRENT 

300 MILLIAMPERE 
HEATER CURRENT 

6OWLIAMPERE 
HEATER CURRENT 1.4 6.3 12.6 

G
E
N
E
R
A
L
 
P
U
R
P
O
S
E
 

411Q7A••• 6A n4 7A4 5710 12111 , % 1 ,1 7A4 
413Z7••• 611C4 12114 5744 6( 4 12114 
5BK7A• 6C4 37 9002 12114 37 

TRIODES 516* 
66e4 

76 X XL 955 76 
26 955 5718 
957. 6N4 5718 9002 
958. IODA7 

3A5 2C51 6 BK7B 60A7 7F8 I2AH7GT 141- 8 12M-17G T 1 4F8 785 7AF7 4 BQ7A 
387/1291 513Z7 0 6BF7 636 7N7 I2AT7 1916 6 • I 2AT7 1916 2351 7F7 411X8 

DOUBLE TRIODES 4 B X8••• 6AH7GT 613Q7A 616A 5670 I4AF7 X X D I 4AF7/X X D 6A1170T 7F8 41327 
SHWA° 6BK7 6 BZ7 7AF 7 14F7 14E7 613E7 12AT7 SBK7A 

6BK7A 611X8 7F7 516 

TET RO DES 24A* 7G8 7G8 
36 36 

IA D4 4AU6••• 6 J 7G 6U7G 954 12AU6 12117 6B116 32507 6/406 6SH7GT 3AU6 
'ADS 411T6••• 617( :T 7A7 056 12 AW6 26CC 6 •• 61216 1251-17 6AU6A 6537 31116 
I AE4 6A05 6K7 7A D7 5654 12 BA6 6S7 126H7GT 6BA6 6617GT 3BC5 
1AF4 6A116 6K7G 7AG7 5686 121306 667G 121: 61306 6SK7 3CB6 
I AIII• 6A J5 0K7GT 7137 3083 11131 0867 126 7G1 bl 6 681(70T ICES 
1L4 OAKS 6S7 7C7 5749 12C N5 6SS7GT 12S 7 6CB6 6070 3CF6 
1LC5 6AS6 6670 707 5784 12 J7GT 7AG7 12SK7GT 6C136A 7A7 3 DT6 
I LN5 6AU6 6SD7GT 71-17 5840 12 K7GT 787 14A7/1287 6CG6 7117 
!MGT 6AI'6A 6SG7 7L7 5899 12607 7C7 14C7 6C ES 7L7 
1 P5GT 6BA6 6SH 7 7V7 9001 126117 2.4[6 141-17 6CF6 39/44 .. 
1T4 613C5 6SH 7GT 39/44 900.3 1261-17GT 2.A\l'e, 954 606 77 

PE X To 1 ) Es 104 6806 6.537 77 12617 287 956 617 78 C 
1M15• 6133-16 6.617GT 78 126170T 231.65 5840 5693 il 
3A116 • 61316 6SK7 12SK7 21306 9001 6 7GT 

1:G 

3 BA6 • 6C6 6SK7GT 12SK7GT 2 J7GT 9003 6 7 
c 

3 BCS • 
3CB6 • 

6C116 
6(116A 

6.SS7 
6S.S7GT 

1 4A7/12B7 
I 4C7 

21{7( il 6K7G 
6K7GT 

GO 

II « 85 • .‘:E.3 ‘350737,T C 
3CF6 • 6CF6 6507 I. 
301.6 • 66 6sH7 
3E6 606 
4CE5••• 6DT6 
954* 6.17 

T
E
L
E
V
I
S
I
O
N
 

2AF4•• 6AB4 6A M4 6T4 I2M 6A114 I 2A4 2AE4 I2A4 
• TR IODES 2 A F4A•• 6AF4 6AN4 12A4 2AF4A 

2BN4 A 6AF4A 611X4 2T4 
2T4•• 6A14 
3AF4A; 
30N4. 

4 I3C8••• 613C8 6(;X7 I2AT7 1 2A17 1916 8 8 I 2AT7 1936 I 2AT7 Ins? 6S.N 7C TA 
4 BS8••• 613K7 616 12SN7GTA 12SN7GTA 4CX 7 6SN7GT13 

DOUBLE TRIODES 4CX7••• 6BK7A 616A SBK7A 
5 BK7A• 6868 66N7GTA 516 
516* 6C117 6SN7GT13 

3AU6 • 6AB7 6AS6 613I-16 I2AU6 6BH6 6AGS 6066 121367 
3BC5 • 6AC7 6AU6 61326 I 211V7 12A06 6 A 1 *6 6DC6 
31326 • ,6AG5 6A I ,6A 6CB6 6. \ 1.6A 60E6 

PENTODES 
3CB6 •  6AK5 6BC5 6CL6 51315 12BV7 
4 2 C 5••• 6006 .nzu 

6DC6 64436 
6DE6 
12FIV7 

3 BY6 • ()BY(' 12CS6 12CS6 6E11'6 3BY6 HEPTODE 3CS6 • 6C Sb 6C536 31/SO 

A 2.3 V. 1 3.2 V: • 1.25 V. 8 8 18.9 V. •• 26.5 V. •• 2.35 V. • 4.7 V. ••• 4.2 V. 31 2.5 V. • 3.15 V. • 2.8 V. 0 5.6 V. - _1 
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APPLICATION 
HEATER VOLTAGES 150 MILLIAMPERE 

HEATER CURRENT 
300 MILLIAMPERE 
HEATER CURRENT 

600 MILLIAMPERE 
HEATER CURRENT 

N 

Z 

• 
• 

C 

1.4 5.0 6.3 12.6 

in 
et 
Yid 
si 

Q. 
1 
.4 

Ia. 
44 

TRIODES 

I / 01"BLE TRIODES 

IC3 
IG4GT 
ILE3 
26 
5676• 

6C3 
6C3GT 
6F5 
6F3GT 
6J3 
61501 

6K5GT 7B4 
6L5G 7E5 
6P5GT 12H4 
6SFS 37 
6SFSGT 56 
7A4 76 

12334 
I2H4 
12J3 
I2J5GT 
12SF5 
12SFSGT 

6L30 
12G4 
12H4 
I2J5 
I2J5GT 
12SF5 
12SF5GT 

6C5 
6C5GT 
6F5 
6FSGT 
615 

6J5GT 7A4 
6K5G 7134 
61(5GT 12114 
6P5GT 37 
6SF5 56 
6SFSGT 76 

4BZ8 
6AX7 
6SN7GTB 
7 t l ' 7 

— 

3M 
6AX7 •• 
7AU76 

4BZ8: 
6A6 
6AX7 
6AS6 
6BZ8 
6(80 
61,80 
6 s. 7 
057G 
6SC7 
6SL7GT 
6SN7GT 

6SN7GTA 12AU7A 
6SN7GTB 12AV7 
6Y7G 12AX7 
7AF7 12AY7 
7AU78 I2AZ7 
7F7 I2B7 
8C07• 79 
8CM 7• 5687 
8CS7• 5751 
8SN7GTB• 3814 
9AU7•• 
12AU7 

12AD7 
12AU7 
12AU7A 
12AV7 
I2AX7 
I2AY7 
12AZ7 
12BZ7 
12SC7 
12SL7GT 
12SN7GT 
12SN7GTA 

14AF7 
14F7 
I4N7 
19CP 
5687 
5751 
5814 

12AU7 
I2AU7A 
12AV7 
12AX7 
12AY7 
12BZ7 
I2SC7 
I2SL7GT 
14AF7 
14F7 
I9C8 

6AX7 
6C8G 
6SC7 
6SL7GT 
7AU7 
7F7 
12AU7 
12AU7A 
I2AV7 
12AX7 

12AY7 
12BZ7 
12SN7GT 
I2SN7GTA 
I4N7 

TETRODES 24A • 36 36 

PENTODES 

IAD4• 
1AF4 
IL4 
1LGS 
1U4 
3MM.. 
4AU6j 
959. 

6AS6 
6AU6 
6AU6A 
6131-16 
6C6 
6J7 
6J7G 
6J7GT 
6SG7 
6SH7 

6SH7GT 7L7 
6SJ7 7V7 
6SJ7GT 7W7 
6W6GT 12131'7 
7AG7 I2BY7A 
7AH7 77 
7AK7 717A 
7C7 954 
7G7 956 

6550 
9001 
9003 

12AU6 
I2BY7 
I2BY7A 
I 2J7GT 
12SH7 
I2SH7GT 
I2SJ7 
12SJ7GT 
12 MGT 
14c7 
1407 

6BH6 
6W7G 
7AG7 
7AH7 
7E5 
12AU6 
12J7GT 
I2SH7 
I2SH7GT 
I2SJ7 

I2SJ7GT 
14C7 
954 
956 
9001 
9003 

6AU6 
6A116A 
6C6 
6J7 
0J76 
6J7GT 
6S07 
6SH7 
6SH7GT 
6SJ7 
6SJ7GT 

7C7 
7L7 
7W7 
12BY 7 
I2BY7A 
77 

12BY7 
I2BY7A 
12W6GT 

vs 
CL 
0 
I— 
< 
tJ 

CI 
z 

!THING INDICATORS 

6AB5/6N5 
6AD6G 
6AF6G 
6AL7GT 
6E5 
6G3 
6T5 
 (31(/(099 

6AL7GT 6E5 
605 
6T5 
6U5/605 

I N DICATOR CONTI:, ,i 6AE6G 6AE6G 

• 1.25 \. • 18.9 V. • 3.5 V. di 7.0 V. •• 3.15 V. • 2.5 1 1 4.2 V • 8.4 V. • • 94 V 

N
O
I
1
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IF 

APPLICATION 
HEATER VOLTAGES 

150 MILLI- 
AMPERE 
HEATER 
CURRENT 

300 MILINIFOO 
AMPERE 
HEATER 
CURRENT 

MILLI 
AMPERE 
HEATER 
CURRENT 

.. 

1
1
1
1
1
1
3
•
3
1
I
L
 

1.4 2.5 6.3 12.6 18.9 25 35 50 

{01 
tC 

AT. 
7..; 
a. 
1 
4 

it 
sa 
e 
0 
a. 

14. 
111 
0 
a. 
gg D 
44. 

—1 
4 
CC 
lai 
Z 

o 

TRIODES 

2A3 
45 

6A3 6C4 
6A50 50f 
6AC5GT 
6AJ4 
6B4G 

25ACSGT 25AC5G I' 

DOUBLE TRIODES 

1G6GT 
3C6/XXB 

53 
3C6/ 
XX B to 

6A6 6527GT 
6AS7G 79 
6AS7GA 
6N7 

TETRODES 6005 121.5 28L27. 

PENTODES 

tA5GT 3D6 
1 AC5 3LE4 
IC5GT 3LF4 
I LA4 3V4 
1LB4 3Q4 
154 354 
IVY 5672. 
3A4 

M5 
3A4 8 
3LE4O 
3Q4 
3S44 
3V4 o 
47 

2E22 6G6G 
6AG7 6F6GT 
6AK6 6K6GT 
6AN5 7135 
6AR5 38 
6CL6 41 
656 42 
6F6G 89 
6F6GT 5686 

2ÇBK5 
43 

6.61(6 
6G6G 

25Ao 
25A6GT 
25BK5 
25BoG 
38 
43 

BEAM PENTODES 

I Q5G 
1Q5GT 
I T5GT 
3B5GT 
3E5 
3 LF4 
3Q5GT 

3E5o 
3LF4i 
3Q5GTo 
5A6 
5AQ5•• 
5V6GT•• 

6AQ5 6U6GT 
6AQ5A 6V5GT 
6AR6 6V6 
6AS5 6V6GT 
6BK5 6V6GTA 
6CA5 6W6GT 
6C: B5 6Y6G 
6CS5 6Y6GA 
6CU5 7A5 
6DG6GT 7 p 
el..6 A 81 
6L6G 5902 
6L6GA 3932 
6L6GB 

12A6 
I2AB5 
12AQ5 
12C5 
I2CA5 
I2CS5 
12CU5 
12B K5 
12L6GT 
1,2V6GT 
12W6GT 
14C5 
'623 

17C5 • 
I 7CU5 • 

25C5 
25C6G 
25C6GA 
25CA5 
25E5 
25L6 
25LOGT 
25W6GT 
26A7GT. 

35La, I 
35A5 
35B5 
35C5 

50A5 
SOBS 
50 B K5 
5005 
5006G 
50C6GA 
50L6GT 

I2A6 
35A5 
50I3K5 
35C5 
35C6GT 
SOBS 
5005 
5006G 

. 50L6GT 25C6G 
25C6GA 
25L6 
25L6GT 
25W6GT 

5AQ5 
5V6GT 
12BK5 
I2C5  
12CA5 
12CS5 
12CU5 
12L6GT 
12W6GT 

DIRECT COUPLED 6B5 6N6G 25 N6GT 25N6G 

Z 
%./ 
rif 

7,, 
fa 
—1 
II 
1— 

—, z 
t— z .=. 
o. 
"'' ti 
0 W. 
= '''' 

BEAM PENTODES 

6AU5GT 6CD6C, 
6AV5GA 6C B5 
6AV5GT oCB5A 
6B D5GT 6CL5 
6BG6G 6CU6 
613Q6G 61385 
613Q6GA 6DN6 
613Q6GT 6D06 
613Q6GTA 6DQ6A 
613Q6GTB 807 
6BU5 

12AV5GA 
12BQ6GA 
1213Q6GT 
1213Q6GTI319BG6G 
I2CR5 
12CU6 
12DQo 
I 2DQ6A 

17AV/ 
5GA • 

)712g6 • 

19f1G/ 
6GA 

I8A5. 
25AVSGT 
25AV5GA 
25BQ6GA 
2.513Q6GT 
25BQ6GTE 
25C D6(, 
25CD6GA 
25CD6GB 
25CU6 
25DN6 
25DQ 6 

35CD6c..4 ,. /1 I 11 19BG6G 
19 BG6GA 
25AV5GA 
25AV5GT 
2513Q6GA 
25B 6GT 
25B 6GTB 
25096 

1223V5GA 
12BQ6GA 
12BQ6GT 
12BQ6GTB 
I2CU6 
12DQ6 
25CD6GA 
25CD6c-P 
25CU6 
250N6 

z 
JC, 

C.1 e 

t= 2 
61.1. 
M. iil 
o 

TRIODES OR 
TRIODE CONNE) ' III , 
PENTODES 

OARS 6SN7GT 
6BD4A 6SN7GTA 
66E5 6W6GT 
6BL7GT 7AU7. 
GCMG 12A4 
6CM7 12AU7 
6CS7 12B4A 
6K6GT 12BH7 
6S4A 12BH7A 

12AU7 
12A4 
12134A 
12BH7 
1213117A 
I2CM6 
12R5 
12SN7GT 
12W6C.T 

17F5 , • 1 2 11'7 7AU7 
12A4 
12AU7 
12B4A 
128217 
12BH7A 
I2SN7GT 

6BD4A InVoG1 
6CS7 
6S4A 
7AU7 
12B4A 
12BH7A 
I2R5 

g 
• 16.8 V. • 1.25 V. 0 2.8 V. t 7 5 \ • 2, , \ • ,, 7 ,, \ •• 4.7 V. • 18.5 V. 
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D
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APPLICATION 
HEATER VOLTAGES 

150 MILLI- 
AMPERE 
HEATER 
CURRENT 

300 MILLI- 
AMPERE 
HEATER 
CURRENT 

600 MILLI-
AMPERE 
HEATER 
CURRENT 

C 

71 

C 
• 

id 

C 
r• 

1 . 4 6.3 12.6 25 35 70 1 1 7 
M
U
L
T
I
-
F
U
N
C
T
I
O
N
 T
U
B
E
S
 
 

GATED BEAM 
DEFLECTION 

3B NO 6B N6 12BN6 121i %,, 6BN6 3BN6 

DIODE TRIODES 
IH5G 
I H5GT 
1LH4 

DOUBLE-DIODE 
TRIODES 

3AV6* 

616 
6A 7GT 
6A 6 
6AV6 
6B6G 
6B6GA 
6BF6 
6BJ8 
6131(6 
6BN8 
6BT6 

6E1116 
613V8 
6CN7. 
6Q7 
6Q7G 
6Q7GT 
6R7 
6R7G 
6R7GT 
65337 
6S07GT 

6SR7 
6SR7GT 
6ST7 
7B6 75 
7C6 85 
7E6 
7K7 
7X7 
8CN7.• 
12I3R7 

MINIM 
I2AT6 
I2AV6 
12BF6 
12I3K6 
12BR7 
12BT6 
12BU6 
12Q7GT 
125337 
I2SQ7GT 

1JSR7 
I 2SR7GT 
I4B6 
14E6 
I4X7 

201(0 2-K 
7C6 
I2AT6 
I2AV6 
12I3F6 
I2BK6 
12131'6 

1713U6 
I 2Q7GT 
I2SQ7 
12SQ7GT 
12SR7 
I2SR7GT 
I2SW7 
14136 
14E6 
I4X7 

6AQ7GT 
6AT6 
6AV6 
6I3F6 
6I3K6 
613T6 
6BU6 
6CN7 
6337 

G 
GT 

67 
6R7GT 
65337 
6SQ7GT 
6SR7 
6SR7G 

7136 
7E6 
7K7 
7X7 
75 
85 

.3AV6 
6BJ 8 
6CN 7 

TRIPLE-DIODE 
TRIODES 

5T8 • 6R8 
6S8GT 

6T8 
6T8A 
6V8 

I 2S8GT. 19C8* * 
I9T8* l• 
19V81 0 

I2S8GT 
' I9C8 

I9T8 
I9V8 

6S8GT 5T8 

DIODE PENTODES 

1AJ5 • 
ILD5 
IS5 
IT6. 
IU5 
5AM8 • 
5AS8 • 

6AM8 
6AM8A 
6AS8 
6BY8 
6C R6 
6SF7 
6SF7GT 

6SV7 12C R6 
I2SF7GT 

I2SF7GT 6CR6 
6SF7 
6SV7 

5A518 
5AS8 
6R1i8 

DIODE POWER 
PENTODES 

I MGT 

DOUBLE-DIODE 
PENTODES 5 BT8 • 

687 
688 
6I38G 

6B8GT 
6BT8 
7E7 

7R7 12C8 
14R7 

12C8 
14R7 

6137 
6138 
6B8G 

6B8GT 
7E7 
7R7 

5 13T8 

TRIODE PENTODES 

IV6• 
SAN8 • 
5AT8 • 
SAV8 • 
5138 • 
5CM8 • 
5U8 • 
5X8. 

5BR8 • 
5CG8 • 
513E8 • 
6AD7G 
6AN8 
6AN8A 
6AT8 
6AU8 
6AW8 
6AW8A 

6AX8 
6AZ8 
6BA8 
6BA8A 
6BE8 
6BH8 
6I3R8 
6CG8 
6CG8A 
6CH8 

6CM8 
6CR8 
6CS8 
6F7 
6E' 7( , 
61• 5 
618 1 
6X8 
6X8A 

19X88 * 8AU84* 
8AW8A•4 
8BA8A••• 
8BH 8••• 
9118A••• 
15A8 

19X8 6F7 
6F7G 
9U8A 

5AN8 
SATS 
5138 
5BE8 
5BR8 
SCG8 
5CM8 
5U8 

5X8 
6AU8 
6AW8 
6AW8A 
6BA8 
6BH8 
15A8 

DIODE TRIODE 
PENTODES 

I D8GT 

HALF-WAVE 
RECTIFIERS 
BEAM PENTODES 

'32L7Gr 70A7GT. 
70L7GT 

I I7L7/ 
M7GT 
117N7GT 
117P7GT 

70A7GT 
70L7GT 

32L7GT 

TRIPLE DIODES 6BC7 6BJ7 

— 1.25 V. 1 X 18.9 V. • 26.5 V. 1> 32.5 V. • 4.7 V. • 3.15 V. 0.8.4 V. ••• 9.45 V. 
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APPLICATION W .HEATER VOLTAGES 150 MILLI- AMPERE 
HEATER 
CURRENT 

11111t4ILLI- 
PERE 

HEATER 
CURRENT 

600 MILLI-
AMPERE 
HEATER 
CURRENT 1.4 5.0 6.3 12.6 25 35 50 117 

C
O
N
V
E
R
T
E
R
S
 
 

G
E
N
E
R
A
L
 P
UR
PO
SE
 

PENTAGR1D 
HEPTODE OCTODE 

tA7GT 
1B7GT 
1E8 
IL6 

ILA6 
1L(6 
11t5 
Its 

3BE6• 6A7 
6A8 
6A8G 
6A8GT 
6BA7 
6BE6 
6C56 
6D8G 

6SA7 
6SA7GT 
6SB7Y 
7A8 
7138 
7Q7 
5750 

12A8GT 
12F1A7 
I2BE6 
12SA7 

12SA7GT 
14138 
14Q7 

6D8G 
7A8 
12A8GT 
12BA7 
I2BE6 
12SA7GT 

14138 
I4Q7 

6A7 
6A8 
6A8G 
6A8GT 
6BA7 
6BE6 
6CS6 

6SA7 
6SA7GT 
6SB7Y 
7B8 
7Q7 

313E6 

TRIODE HEXODES 
TRIODE HEPTODES 

6,18G 
6K8 
6K8G 
6K8GT 

7D7 
7J7 
7S7 

12K8 
I2K8GT 
14J7 
14S7 

7D7 
12K8 
I2K8GT 

I4J7 
1457 

6.18G 
6K8 
6K8G 
6K8GT 

717 
7S7 

MIXERS 
6AS6 
6L7 
6L7G 

5725 6L7 
6L7G 

TE
LE

VI
SI

ON
 DOUBLE TRIODE 

MIXERS 

6BF7 
6CG7 
6J6 

I2AT7 
12AV7 
12AZ7 

I2AT7 
I2AV7 

12/57.7 
14F8 

I2AT7 14E8 I2AT7 613E7 5J6 6CG7 

-6AK5 PENTODE MIXERS 313C56 6AG5 6BC5 
6CEie 

6AG5 
613C5 

6CB6 3BC5 

TRIODE PENTODE 
MIXERS AND 
OSCILLATORS 

5AT8•• 
5138.» 
51.:13•• 
5X8•• 

6AT8 
6U8 
6V8 
6X8 

SATS 
5138 
518 

5X8 

RE
CT
IF
IE
RS

 
 

G
E
N
E
R
A
L
 P
UR

PO
SE

 -
 H
IG
H 
V
A
CJ
U
M
 
 

DE
TE

CT
OR

S 
FU

LL
-W
AV

E 
HA
LE
-

WA
VE

 
 

DIODES 

IAX2 
3A2• 
.1A3. 

1.V 
6BC7 
811 
5641 

1223 25W4GT 
267.5W 

35W4 
35Y4 
3573 
35Z4GT 
35Z5GT 

4523. 
457.5GT* 

I 1 7Z3 
I I7Z4GT 

351,4 
3523 
35Z4GT 
35Z5GT 
45Z5GT 

I.V 
1Z2 
1223 
25W4GT 

DOUBLE DIODES 

64 .5w4cr 

5AU4 5X3 
5AW4 5X4G 
5A24 5X4GA 
5R4GY 5Y3G 
5R4GYA 5Y3GA 
5T4 5Y3GT 
5U4G 5Y4G 
5U4GA 5Y4GA 
5U4GB 5Y4GT 
5V3 523 
5V4G 574 
.5V4GA 80 
5W4G 83V 

9A.X5GT 
6BW4 
6BY5G 
6BY5GA 
6X4 
6X5 
6 X5GT 
625/12Z5 

6ZYSG 
7X6 
7Y4 
7Z4 
84/624 
5852 
5896 

6Z5/127.5 
1213W4 
I2X4 

25Z5 
2526 
2576GT 
5839. 
5903. 

50X6GT 
50Y6GT 
50Y7GT 

117Z6GT 50Y6GT 
50Y7GT 

5.554 
6ZY5G 
12X1 
25Z5 
2526 
25Z6GT 
5896 

DIODES 

1A3 
1R4/ 
1294 

6V3A 
7C4/1203A 
9004 
9006 

1A3 
1R4 
7C4/1203A 

9004 
9006 

DOUBLE DIODES 
3A1,5* 6AL5 

61-16 
6H6GT 

7A6 12AL5 
12H6 

7A6 
12AL5 
I2H6 

6AL5 
61-16 
6H6GT 

3AL5 

TRIPLE DIODES 6BC7 61317 

.9 ." 
,— en 
_,. 
ce ce 
..ca 

DOUBLE DIODE 
2575 
2526 
25Z6GT 

50X6 
50Y6GT 
50Y7GT 

117Z6GT 50X6 
50Y6GT 
50Y7GT 

2525 
25Z6 
25Z6GT 

1 7.5 V. • 26.5 V. • 45 V. • 3.15 V •• 4.7 V. N
O
I
1
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D
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APPLICATION 
COLD CATHODE 

HEATER VOLTAGES 150 MILLIAMPERE 
HEATER CURRENT 

300 MILLIAMPERE 
HEATER CURRENT 

600 MILLIAMPERE 
HEATER CURRENT 1.4 2.5 6.3 12.6 25 

RE
CT
IF
IE
RS
 

 

T
E
L
E
V
I
S
I
O
N
 
-
 H
I
G
H
 V
A
C
U
U
M
 HI

GH
 

VO
LT
AG
E DIODES 

1,B3GT 
1X2 
1X2A 
IX2B 
IV2 
1Y2 
213.3 
3C2 

2X2 
3B2• 
879 

ic 
o 

... ..-• elm 
7. D 

DOUBLE DIODES  6AL5 
$726 

12AL5 12AL5 6AL5 
$726 

DA
MP

ER
 

I 
SE

RV
IC

E 
 I 

DIODE-S 

5V4G•• 13A1.14GT 
6AU4GTA 
6AX4GT 
6AX6G 
6BL4 
6BY5G 
6M3 
6U4GT 
6V3A 
6W4GT 

I2AX4GT 
12AX4GTA 
12D4 
17AX4GT • 
 17H3• 

19AU4• 
25AX4GT 
25W4GT 

6BL4 
25AX4GT 
25W4GT 

12AX4GTA 
I2D4 
19AU4 

DIODE CONNECTED 6AS7G 6AS7G 

M 
ts o 
CII 

M 
DOUBLE DIODE 6AL5 12AL5 I2AL5 6AL5 

PU
R
P
O
S
E
-
GA

S 
 

bb: ..«. 
x3R 

DIODES 0Y4 

-0.1 
DOUBLE DIODE OZ4 

OZ4G 
82 
83 

, 

VO
LT

AG
E 

RE
GU

LA
TO
R 

GLOW DISCHARGE 
DIODE 

0A2 
0A3/VR.75 
OB2 
083/VR-90 
0C3/VR-105 
OD3/VR-ISO 

C
O
N
T
R
O
L
 

S
E
R
V
I
C
E
 GAS TRIODE 

1C21 2A4G 
2B4 
885 

6D4 
6Q5G 
884 

GAS TETRODES 
2D21 
20.50 
2051 

RELAY TUBE OM 

• 18.9 V. •• 5.0 V. • 3.15 V. • 16.8 V. • 17.5 V. 

• • 
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TYPICAL CIRCUITS 

TUNG-SOL 

FOREWORD 

The, circuit diagrams in the following section have been se-
lected to represent satisfactory commercial practice in the 

application of receiving tube types. None of tke circuits 
represent an actual commercial piece of equipment but rather 
a composite of several designs of a particular class. This 
has been necessary in order to illustrate in one diagram 
many different circuit possibilities which may not necessa-
rily be economical in one commercial model. It is therefore 
quite feasible to utilize portions of several circuits to 
arrive at a design for a particular service. 

Wherever possible, actual circuit values are shown with the 
exception of parallel coil and condenser combinaions which 
should be chosen from commercial components for the frequen-

cies desired. While values of resistances, capacitances, 
and voltages are furnished, it is most important that refer-
ence be made to : he individual tube rating sheets to ascer-
tain that maximum and minimum ratings are not exceeded when 
attempting to combine several of these circuits. 

The scope of the diagrams included represents the most popu-
lar circuit applications. As a result, a strict adherence 
to the current preferred tube types" list has been made 
wherever possible. In several instances two tube type des-
ignations are shown since compaiable performance can be ex-
pected when interchanging the indicated types. 

COPYRIOWI 1944 BY TUNG-SOL ELECTRIC INC ELECTRON TUBE OIL'SION NEWARK NEW JERSEY U S A 
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P•01.1•0 • • 

• 
IRS T3 IT4 

7 

C3 

C2 

e-

Ce 

.1\ 

C7 

R4 

R5 

Ce 

IS 5 3S4 15 

,.11••• CI3 C14 
 — 7 

R9 

csà-+ 

R3 

CAPACITORS lES I STORS 

= Tuning Cond. 2-Gan9 
*ism Irlbee/s 

68 pf 

8.dend Cond. 
0.02 pf 
0.05 pf 

0.02 M. 
8 P.. 

100 11.1.1 

0.01 f18 

0.02 Uf 
loo 41f 
001 

O. oo3 
25 le 

RI = 0.1 149. 
k 22,000 Ohms 

= 3.3 m. o . 
R4 = 22,000 Ohms 

89 . 2.7 149. 

8 10 910 Ohms 

ALL RESISTORS 
1/9 WATT SIZE 

MIND WOW 

• • 

+ — -1- — 
"B" BATT ER Y "A" BATT ERY 
67.5 VOLTS 1.5 VOLTS 

888888 Unit 

Y1 . loop ...An. 

T, OscIll.tor Trans. 
23 In.,,..  

T IF Tr... 

1 Output Trams. 

• 

rn 

P
O
R
T
A
B
L
E
 
S
U
P
E
R
H
E
T
E
R
O
D
Y
N
E
 



0
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1
1
 
A
S
 
P
p
 

7 

n
 
1
.
3
.
1
1
r
 
,
A
3
N
 

CAPACITORS 

ci ,c 2 = .. 9.0 Tuning COTO. 

RESISTOOS TRANSFORMERS mIth Trimmers 
., «, = 22,000 Ohm% 7, . Loop Antenna C, Padding cone. 

0  , 68 Ohms T. . OscIllator Trans. 1;:, ' 50 14° 
2.2 0eg. 02 . le Trans. 0  = 0.05 gr 

_ 07,000 Ohms r3 . Ie Trans. 6 = 0.05 Me 
Ct = = • 5 .. 5. t: . Output Trans. [ 

e . 10 .. q, r¡: . 050 Oh. Choke or C; loo pµ, = 100 pgr 

. 00,000 Ohms 6 eeeee r field 6 ' n.02 1.10 

. 00,000 Ohms 

C9 
250 14.1.0 

, l -----) —: 9 120 oh., C 
33 Ohms Il Matti 111 = 0.02 e2 = 25 60 120 VOLTS L 

01(1) : 220,000 Oh ms = 0.01 U. 
040 Or in7 Pilot tamp C1,3, ... Ao OR DC 

(ACEPT 05 00420. k j,5, = 
1L0 R(5151005 1,2 00, 

5, . On/Off WW1 

•  

 I T 

MI» 
«1. 

• • 

I2SA7GT 
OR 

128E6 

.4.C16 

..I» 

13 

12SK7GT 
OR 

12BA6 Tee 

50L6GT 
OR 

5085 

•WAA.-
Rli 

I2SQ7GT 
OR 

I2AT6 

R 

•  

  35Z5GT 
OR 

_L 35W 4 16R0  

C14 •mmm 

-7 
• • • 



o 

JT 

1 

EXT. 
GND . 

CI 

• 

G3 

CHA SSIS 
" GROUND 

R1 

R20 

RESISTORS 
Rs = 0.5 Meg. Rn . 47,000 Ohms 
R' = 0.5 Meg. = 10 leg. 
R2 10,000 Ohms RI? 1 Reg. 
R3 — 0.1 Meg. ( Vol. Control l 

'4 = 3.3 ».,' '12 ' 3'3 " 2. 
Ri . 10 neg. R13 = 3.3 neg. 

. 15,000 Ohs Rs, = 1 Meg. 
Ri  .m 330 Ohms Ri 8 = 3.3 w.g. 

ALL RESISTORS 1/2 riATT 512E CaCEPT AS NOTED 

czz  T 
- + - + 

'13' BATTERY 'A" BATTERY 
90 VOLTS 9 VOLTS 

C21 

R . 270 gr,(:: 
R16 = 600 
Rii = 10 Ohms 
R29 1000 Ohms 

' 
20 33 Ohms Il nett(  
R21 . 270 Ohms ( Includes T7 : 

'22 - 17 00 Ohms ( 10 Watts; 

TRANSFORMERS 

T1 = Loop Antenna 
T, = RF Trans. 
T; . Oscillate , Iran, 

Tf, = IF tr... 
. IF Tram, 

T5 = Output Trans. 
6 17 Choke Col! 

C . 0.02 le 

c'2. « 1th Tri   
3 Gang verlàkle 

c,1 

C, 

c6 . 0.02 if 

C, = 0.02 Uf 
C, = yo I.Auf 
C8 . 0.02 (If 

CA FAO I TORS 
Cn eRddIng Cond. 
C. = 0.02 Ilf 

C11 . 100 Alf 
C12 . 0.01 If 

CC1 01..g '114' .00 

CC1 0.02 If 
.411, 

CI , = 100 f 
C18 . 0.002 f 
cI9 . o." 
020 . 0.05 .01 

21 0'05 f 
'22 '40c23 . 20 f 

I
l
f
l
U
I
D
 
1
V
3
I
d
A
l
 



6BA6 
OR 

6SK7GT 

• 
••I 
• 

CAPACITORS 

CI . 0.005 4. Cn . Oscillator 
C2 . 100 - 500 M49 ' P•dding Cond. 

antenna Trimmer C11 . 0.05 le 
C 5-Gang Tuning 122 . 0.05 If 
Ci = Conden,Tr with C . 0.05 If 
CI Trimmers Cle . 0.05 If 

C = 0.05 le C1 ., . 100 4.0 
C* . 0.05 re olt = loo 412 

C6 = CeqtacIty Copplfmg 112 a 0.02 p.2 

in T ..... ormer T2 C18 . 100 pie 
Ce = yo gar C29 . 0.05 le 

RESISTOR 
. 0.22 Meg. 

9 = 68 Ohms 2  
R a 220 Ohms 
R3 . 68,000 Ohme 

A: = 22,000 Ohms Rg . 22,000 Ohms 
9, 68 Ohms 

9i = 220 Ohms 

: : ile 6800g 11 

nil = 47 :000 Ohms 

RESISTORS 

66E6 
OR 

6SA7GT 

6BA6 6AT6 
OR OR 

6SK7GT T., 6SQ7GT 

«ID Man OMM 
•M MO 

• • 

C20 = 25 p.2 

c 22  - " I F c22 2" II I / 0.5 f Or4 • 

C'23 : 205.°5 "  4 2 
I 

C225 .. 0.004 2 ( Um V. I\ 

C26 m 0.001 pi 

227, : :: LL: 

6 VOLT LI 
BATTERY 

=C22 :C23 

•• 
• 

'12 1 g. Xj.5C:7Trol 
R„ m 10.0 149. 

friff 0.97 moo. 

1/2 WATT SIZE 

R, ‘ a 0.07 med. 
Rig . 220 Ohms 11 

17 100 Ohms 
RIe . 100 Ohms 

EXCEPT AS 

V 

MIM 
1•• 
• • 

11686,06111.06 
m Ant:nnd 00II ; 5 10F Trans. 

: 14. 1e"r't , 

wattl 

T2 : 0:c171 .1TtOr Coll 1 

ROTE0 IF Trent. 

R14 

_ — 
SX4 " 
OR 

6X5GT 

,Z.L. C25 

 (-6-2M I-2 4 
C24 C261:. Tr. C27 

«km mim mim 

6AQ5 
0 R 

6V6GT 
c2,1 

C20 

mi 

L3 

on. 
• • • 

COMES COIL 

RI6 

MC28 

• 

LI RF Choke 
1. 2 = Speaker Field Coll t elerator 

1, . filter Choke 

-R*e 
-• Z.1» 

la.. At • • 

11
11

3M
13

 
1
V
3
I
d
A
l
 



11.1•11.CP • 
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.
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1
1
3
 
1
0
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0
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RESISTORS 

= 0.10 Meg. 
R; = 22 000 Ohms 
R; = 22 000 Ohm, 1 2 W) 
P, = 15 000 Ohms(2 W) 

Meg. 
▪ = 1.0 Reg. 

P, = 68 000 Ohms 
R; = 2.2 weg. 

. 2.2 me,. 

• = . 7 000 Ohms 
R-- = 0.47 Weg. 
;11. 10 Weg. 
;12. 0.0 0.9. 

R12= 2.0 Meg. 
Center- tapped 
volume control 

R = 0.22 wag. 
R15. 

10 ;16. Nag.0.47 e.g. 

R181 - 0C: 1:%1 Ione n  

:2'; 
:22 22 3 : 
CAPACITORS 

Genged tuning Cond. 

C-2}  = wIth trimmers = 
C3 . 0.05 40 

Ci = 0.05 le 
= 50 !Alf 

C; = 0.000 gr 
C; = Padding Cond. 
C- w 0.05 UT 10 a 0.05 !If 

C11 = 0 '05 le 
C11  1.05 llf 
C12 . 100 ugr 

r1,1= 100 ggr 
cii. .y 0.00 gr 

•••"•• 6J5GT 
0.2 Meg. 

0.4 Meg. 
0.4 Meg. 

220 Ohms ( 1 WI 
33 Ohms ( 1 II) 

••••• 6U5 

• = 0.01 le 
• . 100 !Alf 

. 0.01 le 
C1Z . 0.01 

5C : lOf 
00:01 .18 

C21 . 0.002 !lf 
E 2 = 20 gr _ 25 y 

C23 . 0.005 Ji - 600 V 

C! '! = 0.005 gr - 600 y 
c" 0.005 1.1.0 
C2,6, . 20 mf - 450 
. 50 mf - 25 4 

C29 = 20 gr - y00 y 

ALL RESISTORS 
1/2 WATT SIZE 

C28 

6507GT 6V6GT 

6SC)7GT 

5Y3GT 

«NM 

Man 

C19 

T 2 

C28 

P23 

C20 

R20 

C29I 

'505/05A  

C27 

te.C7.1 

6V6GT 

TRANSFORMERS 

T,.loop Antenna 
T:.Rf Trans. 

.0sc I Iletor Trans. 

73 = IF ThahS. 
T'..m1F Trent. 
T1 = Outeht Trans. 
T;;msfIlter Choke 

Or speaker field 

(1000 Ohms res.) Re 

T.Power Supply Trans. r-
" ( 350 volts 001/Pl, ) 

(6.3 Volts Heater) rs 

(5.0 Volts Inçt. neater) 
CT, 
C= 

L1 =6.7 volts Pilot LIght 
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CT 

88-108 MC 
DIPOLE 

25Óv 
DC 

6 3 V 
RMS 
AC 

RF 
6AK5 

19 

LOCAL 
OSCILLATOR 

6C4 

T2 
C5 

 H 

MIXER 
68A6 

VOLTAGE 
REGULATOR 

0A2 

DRIVER 
6AU6 

RESISTORS 

T3 
•   

RESISTORS 

'1' 14, A 18 ,= 1 Meg. 

12 , Rs , It 7 = 0.12 Meg. 

R3 = 15 000 Ohms Ii Wattl 

20 DM« P5 

It s . 68 Ohms 

"R, a l, 

'10' ' 12 

a ll 

= 33 000 01ms ( 1 Watt, 

=. 1 000 Ohms 11 wattl 

= 0.17 Meg . 

F 
6BA6 

RATIO 
DETECTOR 

6AL5 

Ris , RI, = 15 000 OhmA 

R27 = 22 000 ems 

= 2 500 Ohms 

= 22 000 Ohms 

.• 10 000 Ohms 

= 0.5 Meg. volume 
Control Tapped at 
0.2 meg. 

"18 
8 19 

20 

21 

ALL RESISTORS à CATI SIZE ExCEPT AS mOTED 

(10 WaTT1 

CAPACITORS 

Cl, C 5' C18 , 

C2 . cy Cs , 

C20 , C 24 = 500 41F 

C 6 lo C14 
inclusive, C21 = O.::: 

C1 ,, CI, 25 : !I,I.Jf 
'17 ; 50 

LC, 
C19 1  

C 22' C23 0.02 

C25 = !!.IF 

= OSCILLATOR PADDER 

'26 

C2, = 3 8Awu TURING COwDERSEA 

C2,} 

50 l4.1f 

AUDIO 
OUTPUT 

1 

TRANSFORMERS 

1, = Antenna Transform, 

12 . RF Transformer 

Tr  T = 10.7 w0 If Transformer 

. 10.7 MC ART 10 Detector 
.5 TransfOrmer 

L2 , L2 . 100 mC If Chokes 

L3 = OscillRtor Coll 

• • 
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11
32
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TRANSISTOR SYMBOLS 

TUNG-SOL 

TRANSISTOR ELECTICAL SYMBOLS 

SMALL SIGNAL AND Hli;Ei FREQUENCY PARAMETER3 
AT SPECIFIED 8IAS 

hob 

11,b 

hrb 

hfb 

hfo 

hfc 

hoe hi 

fob 

fae 

Cob 

Coe 

rb 

Ce 

NF 

td 

tr 

t, 

tf 

Common base — output admittance, input AC open—circuited 

Common base — input impedance, output AC short—circuited 

Common base — reverse voltage transfer ratio, input AC 
open-circuited 

Common base 

Common emitter 

Common collector 

forward current transfer ratio, 
output AC short—circuited 

Examples of other corresponding common emitter symbols 

Common base the frequency at which the magnitude of 
the small—signal short—circuit forward 
currert transfer ratio is 0.707 of its 

Commcnemitter i low frequency value. 

Collector to base t Capacitance measured across the 

output terminals with the input 
Collector to emitter AC open—circuited. 

Base spreading resistance 

Commun emitter Rowe' Gain ; use Gb for common base) 

Noise Figure 

SWITCHING CHARACTERISTICS 
AT SPEC FI:0 BIAS 

Ohmic delay time 

Rise time 

Storage time 

Fall time 

These depend or both trans— 
istor and circuit parameters 

VcE ( SAT.) Satura:ion voltage at specified IC and ' R . This is 
defined only within the collector saturation region. 

hFE Common emitter — static value of short—circuit forward 
current transfer ratio. hFE = lc 

TB— 

CONTINUED 0% FOLLOWING PAGE 

TURD-SOL ELECTRIC INC. EL CTRON TE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. JULY 1, 1956 PLATE 69706 



TRANSISTOR SYMBOLS 

TUNG•SOL 
CONTIMUED FROM PRECEDING PAGE 

TRANSISTOR ELECTRICAL SYMBOLS — CONT IO 

SWITCHING CHARACTERISTICS — cont'd 
AT SPECIFIED SAS 

hFE ( INV) Inverse hFF ( emitter and collector leads switched) 

hfe Large—signal value of hfe Large—signal values of 
parameters are indicated by proper symbol and subscripts, 
with addition of a bar over the symbol. 

IC,IE, IB 

VCB, VEB 

VCE 

VBE 

BVCBO 

VCEO 

BVCEO 

VCER 

VCES 

VPT 

VCCB 

VCCE 

VBBE 

OC MEASUREMENTS 

DC currents into collector, emitter, or base terminal 

Voltage collector to base, or emitter to base 

Voltage collector to emitter 

Voltage base to emitter 

Breakdown voltage, collector to base junction reverse 
biased, emitter open—circuited ( value of IC should be 
specified) 

Voltage collector to emitter, at zero base current, with 
the collector junction reverse biased. Specify lc . 

Breakdown voltage, collector to emitter, with base open— 
circuited. This may be a function of both "m" ( the charge 
carrier multiplication factor) and the hfb of the tran— 
sistor. Specify I. 

Similar to Vuo except a resistor of value " R" between 
base and emiffer 

Similar to VcE0 but base shorted to emitter 

Punch—through voltage, collector to base voltage at 
which the collector space charge layer has widened 
until it contacts the emitter junction. At voltages 
above punch—through, VpT = VcB _ VEB 

Supply Voltage collector to base 

Supply voltage collector to emitter 

Supply voltage base to emitter 

NOTE — third sub— 
script may be 
omitted if no 
confusion results. 

COSTUMED ON FOLLOWING PAGE 



TRANSISTOR SYMBOLS 

TU11111101.   

CONTINUED FRG« PRECEDING PAGE 

TRANSISTOR ELECTRICAL SYMBOLS — CORTO 

DC MEASUREMENTS - cont'd 

Ca lector current when colector junction is reverse 
biased and emitter is DC open-circuited. 

IEO,IEBO 

ICEO 

ICES 

IECS 

NOTE: 

Emitter current when emitter junction is reverse 
biased and collector is DC open-circuited. 

Collector current wi:h colector junction revers , 
biased and base open-circuited 

Co.lector curren: with collector junction reverse 
biased and base shorted to emitter. 

Emitter current with em'tter junction -everse biased 
and base shorted to collector. 

.uBSCRIPTS FOR MuLT. — ELECTRDDE DEVICES ARE DEVELOPED BY NUMERIC M1)1710,15 TO THE SUBSCRIPTS. 
,ImfLAR ELECTRODES KAY BE NqmBERED IA SEQUENCE Mid Tm- IN — ENDED INPUT TO THE INTENDED OUTPUT 
ILECTRODES. ExAmPLIS: VE52 , vi52, vc52, 152, 152 

NOTE: 

REVERSE BIASED JuN:TION MEANS BIASED FOR CURRENT PITH IN THE NiGm RESISTANCE DIRECTION. 

TJN3-5CI : LECTU1: INC. ELECTRON TUBE DIVISION BLOORTIELP. NE« JEASEY, U.S.A. JULY 1, 1956 PLATE 64707 
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TUBE TYPES NOT RECOMMENDED 

FOR NEW EQUIPMENT DESIGN 

The following listed electron tube types should not generally be con-
sidered for new equipment design without prior assurance of availa 
bility. Some of these types use bulb or base styles or manufacturing 
techniques and processes which no longer are available to the tube 
industry. Others, because of a continued low demand, have disap-
peared from manufacturers' and ¡obbers' stocks and most likely will 
never be manufactured again. 
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00A-1AF4 

TUBE TYPES NOT RECOMMENDED FOR NEW EQUIPMENT DESIGN 
FILAMENT TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS BULB BASE 

Q ... 

TYPE DESCRIPTION .1° e 
,4. e 4,, 

C.. 

RECTIFIER 
...es., 'nevi 

1  / 1 / TYP E el .1. 
e e -i .T±' 

4T-e.P 

<7», 

00A TRIODE 5 0.25 FIL. DETECTOR 45 0 1.5 666 30 20 ST- 14 78 7:° 4D 00A 

01A TRIODE 5 0.25 FIL. CLAAS.SPLA,,,E. 135 
9 3 800 10 8 ST- 14 78 .i"ui 4D 01A 

0Y4 GAS FILLED 
DIODE 

COLD HALF-WAVE 
RECTIFIER 

Pins 7-8 Must be Connected Peak Current: 500 Ma. Max. Max DC Starting Voltage: 95 V. 300 
Tube Drop: Approx. 12 \ . le MT-8 17 ra.1,5°L 41111 0Y4  

0Y4G GAS FILLED 
DIODE 

COLD HALF-WAVE 
RECTIFIER SAME CHARACTERISTICS AS 0Y4 T-7 12 0,3 rm.° 4131 0Y4G 

OZ4G 
GAS FILLED 
DOUBLE 
DIODE 

COLD FULL-WAVE 
RECTIFIER 

Peak starting-supply voltage per plate: 300 min. 
Peak plate- to- plate voltage: 1000 
DC output voltage: 300; peak plate current: 200 ma. 

3° t° 
75 

T-7 12 5 'IN OCTAL 412° OZ4G 

1A3 DIODE 1.4 0.15 HEATER UF DETECTOR 
117 330 0.5 T-534 4 ;9i 5AP 1A3 

1A4P PENTODE 2 0.06 FIL. CLAAS.SPLAIF,.. 
180 67.5 3 2.3 0.8 750 1000 750 Cutoff: 15 umhos lg.; - 15 V. ST-12 72 sepA.LNL 4M 1A4P 

1A4T TETRODE 2 0.06 FIL. CLAAS.SPIA.I.E. 
180 67.5 3 2.3 0.7 750 960 720 ST- 12 72 rpri 4E 1A4T 

lAsGT PENTODE 1.4 0.05 FIL. 
CLAneltITIT4 e e E 13 LI eli0) ig03 

25,000 0.115 
25,000 0.100 ' le" • '' S. I. 3 2 V RMS T-9 35 7 PIN OCTAL 6X 1ASGT 

1A6 HEPTODE 2 0.06 FIL. CONVERTER 180 
135 

67.5 
67.5 

3 
3 

1.3 
1.2 

2.4 
2.5 

300 
275 

500 
400 

Eg, = 180 V. 
Eat - 135 V. 

ST- 12 72 s6me 6L 1A6 

1A7G I1EPTODE 1.4 0.05 FIL. CONVERTER 90 45 0 0.55 0.6 250 600 Kg, = 90 V. Ig, = 1.2 Ma. 
OSC. ;rid Resistor = 0.2 Meg. lg. = 35 pa T-9 52 8 PIN  7Z 1A7G 

1A7GT HEFTODE 1.4 0.05 FIL. CONVERTER 90 90 0 0.6 1.2 250 600 Ege 90 volts: ID: 1.2 ma. 
Osc, grid resistor: 0.2 megohm; lg.:35 sa. T-9 34 OC° FITALN 7Z 1A7GT 

1ABS PENTODE 1.2 0.13 FIL. 
CLAASMSPt.IFIER 

150 
90 

150 
90 

1.5 
0 

6.8 
3.5 

2 
0.8 

1350 
1100 

1250 
275 

Cutoff: 10 ;mhos (at Cuto -23 V. 
Cutoff: 10 minims e - 14 V. T-9 25 8 PIN LOC. 5RF 1ABS  

1AF4 PENTODE 1.4 0.025 FIL. CLIZSPLAIFIER 674 674 g 11..8 2..0 19025g Mg Cut-off: 10 anlhos at - 2.8 V. 
Cut-off: 10 smhos at - 3.8 V. T-544 4 r uNii„. 6AR 1AF4 
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1AF5-1D8GT 
FILAMENT TYPICAL OPERATING CONDITIONS AND CHARACTEMSTICS 

MCIVER 

1 s p. 

6:4,17201."4 71/ 1/ 9"e/1rf 

comma PIRA a 
.t. 

/mpE TYPE otsci 'mom ./jilei eye  Allet.ICA11014 413,11' AZ ir/v e"AY ?JP 
de eT , e e e I 14riefie 4eaf 

1AFs DIODE 
PEN a uDii I 4 0.025 FIL 

CLASS A 
AMPLIFIER 90 90 0 1.1 0.4 600 2000 Cutoff: 10 pm ha; (di -3.5 V. T-5¡¢ 4 n i:,:, 6AU 1AFs 

1Ajs meeroug 1.2? 0514 VII ateiL, ..,, 45 45 0 1.0 0.3 425 300 
Mini mum Diode Current © 10 VDC 

a fl 5 Ma 
T-2X3 2 suutaL . 

6 PIN 
1AJ5 iAJ5  

1AXI DIODE 1.4 0.65 FIL. HALF-WAVE 
RECTIFIER 

Pod ive Pulse Plate Vol age = 20,000 V. DC Output Voltage = 20,000 V. 
Negative Pulse Plate Vol age = 5000 V. DC Load Current = 300 as. T-6% 10 ei 91( 1AX2 

1B4P PENTODE 2 0.06 FIL. CLASS A 
AMPLIFIER 180 67.5 3 1.7 0.6 650 1500 1000 ST- I2 72 ? AEL:i 4M 1B4P 

ills DOUBLE DIODE 
TRIODE 2 0.06 FIL. CLASS A 

AMPLIFIER 135  3 0.8 575 35 20 ST- 12 70 >6Mp',INI. 6M iBs 

1117G HEPTODE 1.4 0.1 FIL. CONVERTER 90 45 0 1.5 1.3 350 350 
Egs Os- c90G‘r.id ;fete' rsto1;6=M3a2 Itilgekohm33'' T-944 oc8 Pint 7Z 1117G 

IBSGT DIODE TRIODE 
HE PTODE 

1.4 o.1 r IL. CLASS A AMPLIFIER 90 yo 90 6 u 63, ù.I3 IA• 1150 t75 240 
14,000 

0.21 T-9 33 8 PIN 
OCTAL - 

..., 
''..., illsOT 

iCsGT PENTODE 1.4 0.1 FIL. CL,17.4.",,,,,,, 90 90 7.5 7.5 1.6 156O 115 9000 0.24 Signal: 5.3 V. RNIS T-9 35 7 ile 6X 1CsGT 

106 HEPTODE 2 0.12 FIL. CONVERTER 11.38' 6677.1 .1 11i. 15 Ile 76i1)11?) Eg, = 180 V. thru 20,000 Ohms 
Eg, = 135 V 

ST- I2 72 SMALL 
6  6L 1L6 

1CTG HEPTODE 2 0.12 FIL. CONVERTER IV 66U 1 ...1 15 1211; (7,00g Eg, = 180 v. thru 20,000 Ohms 
Eg, = 135 V. 

ST- 12 71 8 PIN 
OCTAL 7Z 1C7G 
SUB. 

1C8 HEPTODE 1.25 0.04 FIL. CONVERTER 30 30 0 0.32 0.75 100 300 
Oar. Grid Resistance:0.1 Meg. 
Oar. Grid Current: 30 Ramp 

T-3 I MIN. 
8 PIN 

8CN 108 

1DsGP PENTODE 2 0.06 FIL. CLASS 180 67.5 3 2.3 0.75 750 960 750 ST- 12 71 
8 PIN 
OCTAL 

5Y iDsGP 

1DsGT TETRODE 2 0.06 FIL. CLASSAMPLAIFIER ISO 67.5 3 2.3 0.7 750 960 720 ST- 12 71 8 PIN 
OCTAL 

5R iDsGT 

iDTG HEPTODE 2 0.06 FIL. CONVERTER 114:51 667d 1: 11 LI ;le ,e,00 Eg, = 180 V. thru 20,000 ohms 
Eg, = 135 V. ST-12 71 8 PIN 

OCTAL 
7Z 1D7G 

TRIODE UNIT 
AS CLASS A 90 0 0.3 325 77 25 

iDeGT DIODE TRIODE 1.4 0.1 FIL. 
AMPLIFIER T-9 33 0,...,8 nAl 8A J 1D8GT 

PENTODE UNIT PENTODE 
AS CLASS A 
AMPLIFIER 

90 90 9 5 1 925 200 1200 10.2 1 

• Zero signal. z Minimum value. 
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1E4G-1H6C 
FILAMENT TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS OM EASE 

RECTIFIER 

/E 1:111CRIP1101,4 e41/ 4 4 Ce /4/1;04, ,,.41/eA  efe ffe eybetect, 
V TON tkeir delY "de ei e, fir efe p eetv 

(., 
; v 0 leee. 4i, et e le 

lE4G TRIODE 1.4 0.05 FIL. CLASS A 
AMPLIFIER 

90 
90 

3 1.5 
4.5 

825 
132$ 

17 
11 

14 
14.5 T-9 48 047. IAN,. 5S 1E4G 

1EsGP PENTODE 1 0.06 FIL. CLASSA  180 67.5 3 1.7 0.6 650 1500 1000 ST- I2 71 7 PIN 
0,..i.AL 5Y iEsGP 

iEsGT TETRODE 2 0.06 FIL. 
CLASS A 

AMPLIFIER 180 67.5 3 1.7 0.6 650 1500 1000 ST- 12 71 8 PIN 
OCTAL SR iEsGT 

1E7G DOUBLE 
PENTODE  2 0.24 FIL. CLASS A AMPLIFIER 13$ 135 4.5 7.5 2.2 1425 260 16,000 0.29 Each Section ST-12 50 8 PIN OCTAL 8C 1E7G 

1F4 PENTODE 2 0.12 FIL. CLtiSS,A.EA 

39035 14 1-5 .': LI 17,1° 1° .1.e wro. g..311 egew,...ve ST- I4 78 eri 51< 1F4 

1FsG PENTODE 2 0.12 FIL. CLASS A 
AMPLIFIER 

13$ 
90 

135 
90 

4.5 
3 

8 
4 

2.4 
1.1 

1700 
1400 

200 
240 

340 
340 

16.000 
20,000 ' 

0.31 
0.11 

Signal: 3.2 V. RMS 
Signal: 3.2 V. RMS ST- 14 77 7 PIN OCTAL 6X iFsG  

1F6 °°,;:gore°8 2 0.06 F I L. CL ASA AMPLIFIER 180 67.5 1.5 2.2 0.7 650 1000 650 Cutoff: 20 µmhos @ - 12 V. ST- 12 71 46mp4:-NL 6W 

_ 

1F6 

iF7G DOUBLE DIODE 
PENTODE 2 0.06 I. CLASS A 

AMPLIFIER 180 67.5 1.5 2.2 0.7 650 1000 650 Cutoff: 20 µmhos e - 12 V. ST-12 71 8 PIN 
ocTAL 7AD SF7G 

1F7GH DOUBLE DIODE 
PENTODE 2 0.06 FIL. CLASS A 

AMPLIFIER 
180 67.5 1.5 2.2 0.7 650 1000 650 Cutoff: 20 µmhos e - 12 V. ST-I2 71 8 PEANL 7AF iF7GH 

iG4G7 TRIODE 1.4 0.05 FIL. CLASS A 
AMPLIFIER 

90 
6 2.3 825 10.7 8.8 T-9 32 8 PM OCTAL 

5S 1G4GT 

1GsG PENTODE 2 0.12 FIL. CLASS A 
AMPLIFIER 

135 
90 

135 
90 

13.5 
6 

8.7 
8.5 

2.5 
2.5 

1550 
1550 98CeOÓ 2).1  ene 0 V.. lI r12 ST- I4 77 JcZ. 7AII 1GsG 

1G6GT "TuRBILORDE 1.4 0.1 FIL. CLAASMSPLBIFIER 
9° 0 2r Current for Both Sections 12,000 0.35 Plate-to-Loud Mate T-9 35 tcri.I,1 7AB 1G6GT 

1H4G TRIODE 2 0.06 FIL. CLASS A 
AMPLIFIER 180 13.5 3.1 900 10.3 9.3 ST- I2 69 oc7 r SS TH4G 

1HsGT DIODE TRIODE 1.4 0.05 FIL. CLASS A 
•MPLIFIRR 

90 
67,5 

0 
0 

0.35 
0.00 

275 
/10 

240 
300 

65 
60 r9 34 ,141,1 SZ iHsOT 

1H6G DOUBLE DIODE 
TRIODEAMPLIFIER 

2.0 0.06 FIL. CLASS A 
135 3 0.8 575 35 20 T-9 35 8 P°4 orrm. 7AA iH6G 

r Zero signal. 
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• 
115G-1N6G 

OPERATING CONDITIONS ANO CHARACTERISTICS BULB  BASE 

tYPE / T 

s:YPICe:L 

i 

RECTIFIER 

e or eere/e•et e 

1J5G 

1J6G 

ii. [ODE 2.0 0.12 FIL. CLASS A AMPLIFIER 135 135 16.5 7 2 950 100 13,500 0.45 ST- 14 77 c.,7,..TP1  6X iJsG 

DOUBLE 
TRIODE 2.0 0.24 FIL. CLA'" AMPLIFIER 135 0 10 Current for Roth Sections 10,000 2.1 

Load is 
Plate-to Plate 

ST-12 69 ,51,CrANL 7AR 1J6G 

1L6 HEPTODE 1.4 0.05 FIL. CONVERTER 90 90 0 0.5 1.2 300 650 
Igs: .2 ma. 
lg.: 35 sa thin 200 000 ohms 
la: 2.35 ma. 

T-54 4 fii.,:;, 7DC 113 

1LA4 PENTODE 1.4 0.05 FIL. CLAAS:PLA,,,ER 
90 90 4.5 4 0.8 850 300 I 2500 1 ...14 T-9 26 8LocnN. SAD ILA.. 

1LA6 HEPTODE 1.4 0.05 FIL. CONVERTER 90 45 e in. 0.55 0.6 250 750 E13',3-« 9°. G Vri,'I IRge'sisto1;2../403.¡1:egol,..35 ma T-9 26 Sur . 7AK iLA6 

11B4 PENTODE 1.4 0.05 FIL. CLASS A 
AMPLIFIER.15 

90 90 
45 

9 
4 5 

5P 
1 .5, 

IP 
n ir 

925 
nsn 

250 
400 

12,000 
7n.nnn 

0.2 
nIs T-9 26 

8 PIN 
ten. SAD 1134 

iLCs PENTODE 1.4 0,05 riL. 
"lae4...irtatt :? u g '' g.1? 77u. 'TX Cutoff: 10 ma ® - 3.4 V. 

Cutoff: 10 aa 0 - 3.4 V. 
T 9 26 8,..0cP15. 7A0 1105 

1LC6 HEPTODE 1.4 0.05 FIL. CONVERTER 90 
45 

35 
.35 

0 
0 

0.7 
0.7 

0.7 
0.75 

275 
250 

650 
300 

Egs - 45 V.; lg. ... 1.4 Ma.; lg. - 35 sa 
Ose. Grid Resistor .. 0.2 Megohm 

T-9 26 8L,,,P1N 7AK 1LC6 

iLDs DIODE 
PENTODE 1.4 0.05 FIL. CLASS A 

AMPLIFIER 90 45 0 0.6 0.1 575 750 T-9 26 8 rtw 
LOC. 6AX iLD5 

ILES TRIODE 1.4 0.05 FIL. CLASS A AMP! TRIER 90 90 
3 
0 

1.4 
4.3 

760 
1300 

19 
IL! 

14.5 I 
14.3 

T-9 26 81.1jriN 4AA 1LE3 

1LGs PENTODE 1, 0., FIL. CLASS A 
AMPLIFIER 

90 
90 

90 
45 

1.5 
0 

3.7 
1.7 

0.9 
0.4 

1150 
800 

500 
1000 

Cutoff: 10 'mhos ® - 19 V. 
Cutoff: 10 smhos ® - 10 V. 

T-9 26 8L0c1414. 7A0 ilGs 

1LH4 DIODE 
TRIODE 1.4 0.05 F IL. CLASS A 

AMPLIFIER 
90 

67.5 
0 
0 

0.15 
0.06 

275 
210 

240 
300 

65 
60 

T-9 26 
8 PIN 
Loc. SAG 1LH4 

1LNs PENTODE 1.4 0.05 FIL. CLASS A 
AMPLIFIER 90 90 0 1.6 0.35 800 1100 Cut-off: 10 ...mhos at - 4.5 V. T-9 26 1r ?AO 1LNs 

iN6G DIODE 
PENTODE IA 0.05 FIL. CLASS A 

AMPLIFIER 90 90 4.5 3.1 800 300 25,000 0.1 Signal: 3.5 V. RMS T-9 48 ,t1;321, 7AM 1N6G 

, Zero si nat. 
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1N6GT-1V5 
FLAN« TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS BULB BASE 

e (t. „c7gis lee 
TYPE / mamma / m n u c A / 4, t i o e 4 effeteei z..-I 'it 4»" el .5);Tdr lei / 

RECTIFIER 

- -'' ..• Ty, c re 
e  

ce, e e i 
1N6GT DIODE 

PENTODE 1.4 0.05 FIL. CLASS A 
AMPLIFIER 90 90 4.5 .3.1 800 303 25,000 0.1 Signal:3.5 V. EMS T-9 36 0,8 PTIZ 7AM 1N6GT 

1PSG PENTODE 1.4 0.05 FIL. CLAAII ,LSAwiER 90 90 0 2.3 0.7 750 800 Cutoff: 10 amhos @ -12 V. T-9 52 7 riN SY 1P5G 

1PSGT PENTODE 1.4 0.05 FIL. cle isitwiER 90 90 0 2.3 0.7 750 800 Cut-off: 10 withal at - 12 V. T-9 34 7 OCTInn AL SY 1PSOT 

10SGT 
RE;,::eroole 1.4 0.1 FIL. 

a nArttIgiga 98? I'? 13 .?7:il: Órr Mg 5';g 
Me 9000 

0'27 
0.25  V. Signal, 3.2 V RMS T-9 35 7 PIN OCTAL 6AF 105GT 

106 DIODE 
PENTODE 1.25 0.04 FIL. CLASS A 

AMPLIFIER 
67.5 
30 

67.5 
30 

0 
0 

1.6 
0.33 

0.4 
0.09 

600 
330 

400 
500 T-3 ' 1 

SUB. 
MIN. 
8 Nu 

8C0 106 

114 DIODE 1.4 0.15 FIL. ayitEcTamIl Remnant Frequency 500 M . 117 
Voltage Drop @ 2 Ma.; 8 Vd . 

I T-9 26 8 PIN 
Loc. 4AH 114 

154 PENTODE 1.4 0.1 FIL. CLIrpt,... 
"-R 

90 
45 

67.5 
45 

7 
4.5 

7.4P 
3.8P 

1.4P 

0.8F 

1575 

1250 

100 

100 

8000 
8000 

0.27 
0.065 

Signal: 5 V. RMS 
Signal: 3.2 V. RMS 

T.53.g-  4 rp7ir 7AV 154 

1SA6GT 
cLAAMSPLAIFIER 

90 67.5 0 2.4 0.68 970 800 Cutoff, 5 umhos @ 
8 PIN PENTODE 1.4 0.05 FIL. 45 45 0 1.1 0.3 750 700 Cutoff, 5 umhos @ -3.5 V. T-9 36 OCTAL 6BD 1SA6GT 

1586GT DIOPDEITODE 1.4 0.05 FIL. CLASS A 
AMPLIFIER 

90 
45 

67.5 
45 

0 
0 

1.45 
0.6 

0.38 
0.16 

665 
500 

700 
900 T-9 35 8 PIN CCTAL 6AF 1586GT 

1TSGT BEAM 
PENTODE 1.4 0.05 FIL. 

CLAASMSPI '.'IFIER 90 90 6 6.5 0.8 1150 250 14,00p 1 0.17 Signal: 4.3 V. RMS • T-9 35 c„..;7 "Al 6X 1TSGT 
I 

1U6 ITEPTODE 1.4 0.025 FIL. CONVERTER 90 90 0 0.6 1.1 300 500 T-51¡ 4 e n:, 7D( ' 1U6 

1-V DIODE 6.3 0.3 HEATER RAIRleiriL .325 1000 45 er-ti 70 re 4t.: 1-V 

SUB. 
1V5 PENTODE 1.25 0.04 FIL. 

CLASSA 
LIFIER 67.5 67.5 4. 2 0.4 750 150 25,000 0.05 T-3 I MIN. 

8 PIN 
8CP 1V5 

Zero signal. 

• • 
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7-

• • 
FILAMENT EYPICAL OPERATING CONDITIONS AND CHARACTERISTICS BULB BASE 

e 

TYFE DESCRIPTION 

1 

, 

Teed' '(5..."'" -1 r .Ç.,,i,".` APPLKATIO eà ‘44..-» 

V ef;e  o - er 4•- 9 ‘. e sq,e- 
/ 1 / /L, i i '. • 

'47  4- -el e/  

/ / I 

7  
„ _:keECTIFIIER'' 

,T„ e 
/ ' 

1W4 PENTODE 1.4 0.05 FIL. 
(=max 674 679t5) 9' e' V' M CI, 

.1 
16,000 
12,000 

0.1 
0.2 T-51,¡ 4 e.,,,ii 5BZ 1W4 

1W5 PENTODE 1.25 0.04 FIL. "...F. 67.5 67.5 0 1.85 0.75 735 700 Cutoff: 10 µamp @, - 2 V. T-3 I 
SUB. 
MIN. 
0 PIN 

8CP IWS 

1X2A 

-  

DIODE 1.25 0.2 FIL. 
HALF-WAVE 

RECTIFIER 
IN TV 
RECEIVERS 

Peak Plate Cur est: II Ma. Max. Tube Voltage Drop at 7 Ma.: 100 V. 
Max. DC Load Curren : 1.1 Ma. DC Ou put Vo tage (Approx.), 14 KV. 
Positive Pulse Plate Volts: 14 KV. Negative Pulse Plate Voltage: 3.5 KV. 

T-64 10 q"1 9V 1X2A 

2A3 

2A4G 

TRIODE 2.5 2.5 FIL. 

CLASS A 
AMPLIFIER 

CLASS AB 
AMPLIFIER 

25° 45 1 60 
1 5250 1 0.8 1 4.2 25°0 3'5 fGrormid baiams measured M ent center ST- I6 84 

rap& 4D 2A3 
300 6, 80 Current and output 

for 2 tubes. 3000 15 Load is plate- to- plate 

INTRAIRON 2.5 2.5 FIL. come, Inalanfanrous larisard or inverse anode linkage /110 V. 
Anode current: peak 1.25 amps., averag 0.10 amp. 
Maximum averaging time 45 sec. Co d starting time: 2 sec. 

ST-12 69 0,..77 el,,,ye 5S 2A4G 

2A5 

2.46 

PENTODE 2.5 1.75 HEATER CLem,,,.. 250 250 16.5 34, 6.5, 2500 80 7000 3.2 ST- 14 78 :Ere:, 6B 2A5 

DOUBLE DIODE 
Timm? 2.5 0.8 HEATER CLASSA 

AM% ,F,E0 250 1 0.9 1100 91 100 ST- 12 72 se,t,i- 6C. 2A6 

2A7 HEPTODE 2.5 0.8 HEATER CONVERTER 250 100 3 3.5 2.7 550 360 Eg, 180 V thru 20,000 Ohms ST- 12 72 Ali,A,LNL 7C 2A7 

2AF4 TRIODE 2.35 0.6 HEATER CLAA.SS,A,,,ER 80 " 17.5 6500 2.1 13.5 T-5Y¡ 4 j"' 7DK 2AF4 

283 DIODE 1.75 0.25 FIL. 'HO:Cal/PE Steady State Peak Plate Current 50 Ma. 27000 0.5 T-9 49 
DM 
8 PIN 
OCTAL 

8HC 283 

285 DOUBLE 
TRIODE 

2.4 
1.2 

0.13 
0.26 

FIL. AMPLIFIER 90 1.0 2.6 1150 18.7 21 .5 T-3 1 
SUB. 
MIN. 

8 PIN 
8DP 285 

286 DOUBLE 
TRIODE 2.5 0.225 HEATER AMPLIFIER 250 

250 
+2.5 
24 

40 
4 

3500 
600 

18 
7.2 

5000 
5000 

0.035 
0.600 

286 

287 DOUBLE DIODE 
PENTODE 2.5 0.8 HEATER CLAA M" PLAIFIER 250 125 3 9 2.3 1125 600 ST- 12 72 

s7egli 7D 287 

Zero signal. Bias obtained thru 150 ohm ca hour resistor 
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2C4-36144 
FILAMENT TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS BULB BASE 

0 

ete Le k e ee ze /4' .cer "•, 

/ k J0:, e2'.• -r ,..).e 
TYPE DESCRIPTION / 1 ee APPLKATIO ' AZ..,̀ 

e RECTIFIER 
.4) 

At' ,.,., 4. o 

/,,,,) e e TYPE .'e. A. 
T Le 45. i' a  0-'-r e o-(.. 

2C4 THYRATRON 2.5 0.65 FIL. C'';',1;:.‘: '' Max. Voltage lietween Elements: 450 1 . \''eoÎtkagA node torrent 
Avg. Anode Current: 5 Ma. a 'rfr. ts  a.: 16 2°M . T-5' • 4 SAS 2C4 

2E5 TRIODE 
INDICATOR 2.5 0.8 HEATER 

TUNING INDICATOR TPalargtee:t,252050\'‘...t.h.trum l.M. eg. 0.24 Ma. Shadow Angle: 90 ° (d Zero Bias; 0° (it - 8 V. Bias ST- 12 7^ " 
SMALL 
6 PIN 

, 
- R 2E5 

Tairigicsroit 
TUNING 2. 5058V. thru I Meg. 0.24 Ma. Shadow Angle:  at "wrIebviaaria0t:oant - 22 V. bias 

sameiezu 2GS 2.5 0.8 HEATER 
Target: 2 V., 4 Ma. ST- I2 70 6R 2G5 

2S/4S DOUBLE 
DIODE 2.5 1.35 HEATER DETECTOR Plate Voltage: 50 Volts per Plate Cathode Current: 80 Ma. ST- 12 70 ssurait.NL , 25/45 

MED. 

2V2 DIODE 2.5 
1.25 

0.2 
0.4 

FIL. HIGH VOLTAGE 
RECTIFIER 

Steady State Peak Plate Current: 80 Ma. 
Tube Voltage Drop On 7.0 Ma.: 150 V. 15,000 2.0 T-11 57 OCTAL 

8 PIN 
8FV 2V2 

2V3G DIODE 2.5 5.0 FIL. HIGH VOLTAGE 
RECTIFIER 

16,500 2.0 ST- I2 72 r,t„li 4y 2V3G 

2W3 DIODE 2.5 1.5 FIL. HALF-WAVE 
RECTIFIER 

350 55 MT-8 20 CP.,IANz. ax 2W3 

2W3GT DIODE 2.5 1.5 FIL. 
HALF-WAVE 

RECTIFIER 
350 55 T-9 32 5 PIN OCTAL 4X 2W3GT 

2X2/379 DIODE 2.5 1.75 HEATER 
HI Gli 111 CVTOI FL ITEARG E 

4500 12,500 7.5 ST- I2 71 S4m t 4AB 2X2/1179 

2A8GT DIODE TRIODE 
PENTODE 

1.4 
2.8 

0.1 
0.05 UNIT 

FIL. 
CLASS TRI 

0 0.15 275 240 65 T-9 38 
8 PIN 
,x ...TAL 8AS 3AIIGT 

382 DIODE 3.15 0.22 HEATER HAILML 
Max. Peak Plate Current = 80 Ma. 
Max. Average Plate Current = 1.1 Ma. 

25,000 T- I2 68A 
SHORT 
JUMBO 
8 PIN 

8GH 382 

335GT BEAM 

PENTODE 

1.4 
2.8 

0.1 
0.05 FIL. CLASS A 

AMPLIFIER 

67.5 
67.5 

67.5 
67.5 

7 
7 

8, 
6.7, 

0.6, 
0.5, 

1650 
1500 

100 ' 
100 

5000 
5000 

0.2 
0.18 

Signal:5 V. RMS 
SignaU5 V. RMS T-9 36 7 PIN OCTAL 7AP 3115GT 

387 DOUBLE 

TRIODE 

1.4 
2.8 

0.22 
0.11 

FIL. CLASS AB 
AMPLIFIER 

135 0 18.2, 1900 20 16,000 1.5 T -9 26 8dr. 7BE 387 

38144 TRIODE 3.0 0.45. HEATER CLatirii. 150 • 9.0 6800 6.3 43 Cut-off: 100 samp. la - 6 V. T-534 4 jr:i.,, 7EG 38144 

• Heater warns-up time: II seconds. • Ilias obtained th u 220 ohm cathode resistor. • Zero signal. 

• • 

T
U
B
E
S
 
N
O
T
 
R
E
C
O
M
M
E
N
D
E
D
 
EOR 

N
E
W
 
E
Q
U
I
P
M
E
N
T
 
D
E
S
I
G
N
 



••••••• V• a• 

3C2-5AS8 
RLAMENT TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS BULB BASE 

0 cyi (.1 

RECTIFIER 
"aaza,...• wrut 

i..4., 

TYPE IN / *T_Icre e  e TYPE SCRIPTION 

/ (-• / / / 

3C2 DIODE 
3.15 
0.42 

0.21 
1.58 FIL. HIGH VOLTAGE 

RECTIFIER St ady State Pe k Plate Current 80 Ma. 33,000 1.1 T-I2 26 
SHORT 
OCTAL 8FV 3C2 
8 PIN 

3C5GT PENTODE 1.4 
2.8 

0.1 
0.05 

FIL. CLASS A 
AMPLIFIER 

90 
90 

90 
90 

9 
9 

6 
6 

1.4 
1.4 

1550 
1450 

I 8000 I 
10,000 

0.24 
0.26 T-9 32 

- ... 

oc7 PTIANL 7AP 3C5GT 

3CF6 PENTODE 3.15 0.6• HEATER CL...3..-.LIFIER C. A 200 150 " 9.5 2.8 6200 600 [ Cu -off: 35 pa ® - 6.5 V. T-5% 4 ri,N6, 7CM 3CF6 

3D6 BEAM 
PENTODE 

1.4 
2.8 

0.22 
0.11 

FIL  CLASS A 
AMPLIFIER 

150 90 4.5 9.9 1 2400 14,000 0.6 T-9 26 
8 PIN 
LOC. 

6BA 3D6 

3E5 BEAM 

PENTODE 

1.4 
2.8 

0.05 
0.025 FIL. CLASS A 

AMPLIFIER 

110 
110 

90 
90 

7 
7 

8.1 
7.0 

1.5 
1.3 

1550 
1450 

110 
120 

11,000 
11,000 

0.33 
0.30 

Signal: 
Signal: 

7 V. RMS 
7 V. R MS 

.,- 
'-''' 4 er:i 6BX SES 

3E6 PENTODE 
1.4 
2.8 

0.1 FIL. 
SHARP p 
CUT OFF 
AMPLIFIER G 

110 
90 

90 
90 

0 
0 

4.2 
2.9 

1.7 
1.2 

2000 
1700 

250 
325 

Cut-off: 10 pa at - 5.5 
Cut-off: 10 µa at -4.0 

V. 
V. 

T-9 26 8 PIN 1.0C. 7CJ 3E6 

ILF4 DRAM 
PENTODE 211:: 0,05 AMPLIFIER IL. CLASS A P 0 110 110 110 110 6.6 6.6 10 8.5 1.4 1. 1 2200 2200 100 110 8000 8000 0.4 ,3 0.3 3 T-9 26 7 PIN 

WM. 6BB ILF4 

305GT 
RW11)47006 1:: Ns FIL. cLepâriER:, 118 118 8..8 18., 111 

2200 
2000 

rim()) 
8°°° 
8000 

013 Signal: 3.2 V. RMS T-9 35 7 7 7AQ 305GT 

48A6 PENTODE 4.2 0.45. HEATER 
CLASS A 

AMPLIFIER 

100 
250 

100 
100 

e 
e 

10.8 
11 

4.4 
4.2 

4300 
4400 

250 
1000 

Cut-off 40 µmhos at - 20 V. 
Cut-off  40 µmhos at - 20 V. T-5% 4 errn4 7BK 48A6 

mo 100 1.5 2.6 7.0 455 400 
48E6 HEPTODE 4.2 0.45. HEATER CONVERTER 250 100 1.5 2.9 6.8 475 1000 T-5% 4 r NE;, 7CH I 4846 

_ 
48X4 TWIN 

TRIODE 4.5 0.0 HEATER 'Atet,,.. 65 1.0 9 6700 25 Cut-off: 10 µamp. ® - 7 V. T-63. 8 
ION. 
9 pm 9A) 48X4 

48Z4 
TWIN TRIODE 4.2 0.6 HEATER CLMitstait 123 D 10 8000 5.6 45 Cut-off: 50 µmhos 0® - 13 V. T-6% 8 quptiii, 9AJ 48Z4 

ICES PENTODE 4.2 0.45• HEATER CLASS A AMPLIFIER 200 150 " 9.5 2.8 6200 600 Cut-off: 35 µamp. ® - 6.5 V. T-5X 4 ;7 i, , 7BD 4CE5 

4DK6 PENTODE 4.2 0.45. HEATER CL,Uil.L'IFIER 125 125 « 12 3.8 9800 Cut-off: 20 pa ® -6.5 V. T-Sh 4 jfirNii,, 7CM 4DK6 

sA84 DIODE 
PENTODE 

4.7 0.6• HEATER CLASS A 
AMPLIFIER 

200 150 " 9.5 3 6200 300 I Cut-off: 10 µa ® -8 V. T-6% 8 9- 9DS SASS 

• Heater warm-up time: 11 seconds. 
" Bias obtained thru 180 ohm cathode resistor. 

° Bias obtained thru 100 ohm ca bode resistor. 
° Values for series filament. 

1. Bias obtained thru 68 ohm cathode resistor. 
R Bias obtained thru 56 ohm cathode resistor. 

' Values for parallel filament. 
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5AV8-5Y4G 

FILAMENT 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS EILILI1 RASE 

0 

..ir clt e, e .,e j`-• ft- e, eke yd. Oe 

TYPE manner/ e e el »pig^now ere iie 49..K/efie/IfYi e, 

cfe er L. 

, RECTIFIER o 
ct, , * 

le I -Ér  

SAYS 
TRIDDF 
PENTODE 4.7 0.6• HEATER CLebtmER 11 24 00 I» g Ig.8 2.8 32e0 1705 19 Putt.-og : IS raz. 8:19,v- T-6A 8 4-,..,,,, 9DZ SAYS 

SAW4 DIODE 5.0 4.0 FIL. 
FURLEL,Wei.EA 

Tube Voltage Drop: lb 250 Ma. DC per Plate: 46 V. 450 
550 

250 

250 
T- I2 68 

OCTAL 
5 PIN 

ST SAW4 

SAX4GT DOL DleoLDEE 5 2.5 FIL. 
FULL-WAVE 

Max. St ady State P 

T ansient Peak 

Tube Voltage Drop at 

ab Plate Cur ent pe Plate: 525 Ma. 

Plate Curren per Plate: 3.5 Amp. 

175 Ma.: 65 \ . 

350 350 1400 175 T-9 37 
5 PIN 
OCTAL ST SAX4GT 

S CES  TRIODE 
PENTODE 4.7 0.6. HEATER 

CLAA LS,A.,,EA B A 5° 

1250 110 

03 

9, 

18 

10 3.5 

8500 

5200 

5 
400 

40 Cut-off: 10 µa 0, - 12 V. 
Cut-off, 10 ga @ - 12 \ . 

T-63¡ 8 41.,:,,, 
9EG USES 

SBSS TWIN 
DIODE 5.6 0.45 . HEATER CLePtIFIER I" 3 10 7200 5 36 Cut-off: 10 µa @ - 7 V. 

(Section 2 Only) 
T-5% 8 4..,:,,, ,, 9AJ 5.S8 

SITS 
TWIN DIODE 
PENTODE 4.7 0.6• HEATER 

GENERAL 
PURPOSE 200 150 ° 9.5 2.8 6290 300 Cut-off: 10 µamp. e - 8 V. T-6J4 8 et, 

9FE SITS 

SBZ7 
TWIN 
TRIODE 5.6 0.45 • HEATER aUsitiman ISO 10 6800 5.6 38 T-6% 8 q MIN. r. 9AJ 51Z7 

SCM6 PENTODE 4.7 0.6* HEATER 
VERTICAL . 
DEEtErTION 
AMPLIFIER 

250 

250 

250 12.5 

12.5 

45 

49.5 

4.5 4100 

5000 

50 

19.6 9 .8 

Cutoff: 0.5 Ma. e  
Cutoff • 0.5 Ma. (0 - 37 V. T-6J¡ 9 9u piNi,', 9CK SCM4 

SCIAS TRIODE PENTODE 4.7 4.7 0.6. HEATER 
CLASS A B 

D 
250 
WO 150 

2 
0 

1.8 
9.5 2.8 

2000 
6200 

50 
300 

100 
Cut-off: 10 µamp. @ - 8 V. T-6% 8 

MIS. u:4 9FZ SCMS 

ST4 DOUBLE DIODE 5 2 FIL. 'WW1 450 1550 225 MT-10 21 
5 PIN 
OCTAL 5T• ST4 

SU4GA 
DO pl'EBOL.E. 5.0 3.0 FIL. 

F ULLAECUT*,A,S; EE A 
Tube Voltage Drop: lb 250 Ma. DC per Plate: 44 V. 

450 

550 

1550 

1550 

250 

250 T-11 
58 °Co TAL o PIN ST SU4GA 

SW4 DOUBLE DIODE 5 1.5 FIL. 
FULL-WAVE 

RECTIFIER 350 1400 100 MT-88 20 
5 PIN 
OCTAL ST SW4 

sw4GT DODU,BLDE. 
O 5 1.5 FIL. 

FULL- WAVE 
RECTIFIER 330 1400 100 T-9 37 5 PIN. OCTAL ST SW4GT  

SX3 
_ 

DOUBLE 
DIODE 5 2 FIL. 

FULL-WAVE 
RECTIFIER 1275 30 ST- 14 78 ZIE,,ri, 4C SX3 

SX4G 
DOUBLE 
DIODE 

5 3 FIL. 
FULL-WAVE 

RECTIFIER 

- 

450 

_ 

1550 225 ST- 16 82 
8 PIN 
OCTAL 5Q SX4G 

SY4G 
DOUBLE 

DIODE 5 2 FIL. 
FULL- WAVE 

RECTIFIER 350 1400 125 ST- 14 77 
8 PIN 
oc.i.m. SQ SY4G 

• Heater warm-up time: II seconds. 

¡'enlode section. 

Triode section. 

Tet rode section. ° Bias obtained thru 180 ohm cathode resistor. -r Bias obtained thru 68 oh n cathode resistor. 

Bias obtained thru 220 ohm cathode resistor. " Bias obtained th u 56 oh .1 cathode resistor. • Pin # I has no connection. 

• • 
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5Y4C11-6AD6G 
FIL AMEN T TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS PULE ASE 

RECTIFIER 
co.:more INPUT 

0 

weed, 1r e# 
eel/A/i/siPg 4,-/pe t e  

/ 
1 

i d/ 

/ 

TYPE DESCRIPTION .1 APPLKATON 474:4* -,/ itie 4e.." je .wk e/f TYPE 
e e e e iiiiifif .i (...r Cr-e ev , L 

/ 
. 

5Y4GA lrøt BLt 1U 5.0 

_I 

2.0 FIL. F ULT. WAVE 
RECTIFIER 

350 
350 

1400 
1400 

125 
125 

T-I2 64 
°8c,Te 5Q 5Y4GA 

574 MUM It runny. 8 2 HEATER «elliellau 350 1400 125 MT-813 10 ç PIN 
OCT_ 3L 574 

6A3 TRIODE 6.3 1 FIL. 
cLar PtIPIER 250 45 60 5250 0.8 4.2 2500 3.2 ST- I6 84 r °N 4D 6A3 

6A4/LA PENTODE 6.3 0.3 FIL. 
CLIE.S..ATFIER 

180 180 12 22 3.9 2200 45.5 8000 1.4 ST- I4 78 P ri, 5B 6A4/LA 

DOUBLE 
CLASS II 300 0 35P Current for both sections 8000 8 Load is plate-to- plate 

6A6 TRIODE 6.3 0.8 HEATER AMPLIFIER ST 14 78 
MED. 
7 PIN 7B 6A6 

294 6 7 3200 11 35 Both sections in parallel CLASS A 
AMPLIFIER 

6A7 neeenn, E.3 0.3 TICATCR r^EIVERTER ee rre i., 1.1 ts ue ee srii ri 97",',1,1 lc 6A7 

6A8 liEPTODE 6.3 0.3 HEATER CONVERTER SAME CHARACTERISTICS AS TYPE 6A8GT MT-8A 18 ,!.k..rey 8A 6All 

6A8G _ REPTObt 6.3 0.3 HEATER CONVERTER SAME CHARACTERISTICS AS TYPE 6A8GT ST-12 71 OCTAL 8A• 6A80 

6A8GT 
HEPT°DE 

6.3 0.3 HEATER CONVERTER 210050 2100"  31.5 31:51 42:00 3588"  38080° T-9 34 c8,,-,PLN 8A 6A8GT 

6AB5 TRIODE 
INDICATOR 6.3 0.15 HEATER 

TUNING 

INDICATOR 

Plate: 135 V thru 025 Meg. 0.5 Ma. 
Target. 135 V. 2 Ma. 

Shadow Angle: 90° @ Zero Bias. 
0° ® - 10 V. 

T-9 5 SMALL 
 PIN OR 6AB5 

6AB6G 
n r"Duletoox 6.3 0.5 HEATER pntleTiLED 250 0 34 

1800 40 72 8000 3.5 Signal: 18 V. RMS ST-12 73 6AB6G 
AMPLIFIER 250 0 5 OCTAL7AU 

64117 rewrring E.3 0.15 HEATER ce"epti,e8 N¡; igg c ¡ 12.5 
12.5 

3.2 
3.2 

5000 
5000 

700 
700 

i 
00 MT•8 17 OCTAL 8N 6AII7 

6AC5GT TRIODE 6.3 0.4 HEATER CL 
AMPLIFIER 25° 

5, Current and Output 
for 2 Tubes 

10,008 8 Load is 
Plate-To- Plate 

T-9 35 6 PIN OCTAL 6Q 6ACSGT 

6AC6GT DOTuaBiLoED it 6.3 1.1 HEATER 
DIRECT- 
COUPLED 
AMPLIFIER 

.1....80 
lau 

0 
0 

7 
45 

3000 18 
54 

4000 3 8 T-9 5 7 PIN OCTAL 7AU 6AC6GT 

6AD5G RIODE 6.3 0.3 HEATER CLAAI,SA,,,Eit 250 2 0.9 1500 66 100 ST- I2 9 6 NOCTr, 6Q 6AD5G 

6AD6G T e:E°EDIECETOR 6.3 0.15 HEATER  TUNING INDICA T OR 
Each Target: 100 V. I 5 Ma. 
Each Target: 100 V. 1 Ma. 

Shadow Angle: 0° +43 V. 
Shadow Angle: 90• @ 0 V. T-9 27 7 PIN OCTAL 

7AG 6AD6G 

Zero v With fixed screen supply. `"' With series screen resistor. 



6AE5GT-6AU4GT 
FILAMENT TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS BULB BASE 

0 , , 
À„, dUj ...9 C. -10' •,?. t."e. e ... e 

‘7',,,..,, ,,,,''' ,s- 1 ete• z;¡,,',,..- ;-e- elf 
TYPE / pliatI7TION pe if ,e-k:-.-e APPLKATION eV:, ee e---,:,̀ ....--;" 4,2('., 4.;-"eie •ii,̀Ge ec °el 

RECTIFIER 

.:.::, ,.*;• ce TYPE 
e? ter 

1. ,,/,,,.. 
ei 41,"ce .tiee ., 

6AEsGT TRIODE 6.3 0.3 HEATER 
CLAS, A 

AMPLIFIER 95 15 7 1200 3.5 4.2 

Cutoff 
Cutoff 

T-9 35 6 Z 6Q 6AEsGT 

6AE6G D°ue em, T 6.3 0.15 HEATER co!:,:rBREO L 
i 

250 
250 

1.5 
1.5 

6.5 
4.5 

1000 
950 

25 
35 

25 
33 

Remote 
Sharp 

ST-I2 69 7 PIN OCTAL 7AH 6AE6G 

6AE7GT D°iRBILOEDE 6.3 0.5 HEATER CLAAZ:PLA,,,E, 250 13.5 5 1500 9.3 14 T-9 35 8 PIN OCTAL 7AX 6AE7GT 

6AFsG TRIODE 6.3 0.3 HEATER CLASS A AMPLIFIER 180 18 7 1500 4.9 7.4 ST-12 69 
PIN 

OCTAL 6Q ‘AFSG 

6AHsG BEPAEMNTODE 6.3 8'9 HEATER 
CLASSA 

AMPLIFIER 350 250 18 54 2.5 5200 33 4200 10.8 ST-16 86 
6 PIN 
OCTAL 

6AP 6AH5G  

6AJ4 TRIODE 6.3 0.225 HEATER 
GROUNDED 
GRID 
AMPLIFIER 125 16 10,000 4.2 42 Cut-off 1,, of lOna -9 V. T-634 7 rpt 9BX 6AJ4 

6AJ7 PENTODE 6.3 0.45 HEATER CL,,,,ten,t.,,FiEk 300 3,0 10 2.5 9000 1000 MT-8G 17 
0,8 NALN 8N 6AJ7 

6AK7 PENTODE 6.3 0.65 HEATER CLASSA AMPLIFIER 300 150 3 30 7 11,000 130 10,000 3 MT-8B 20 8 PIN 
OCTAL 8Y. 6AK7 

6AL6G 
BEAM 6.3 0.9 HEATER 

cLaAmssPintlea 
350 
250 

250 
250 

18 
14 

547 
72 7 

2.5 7 
57 

5200 
6000 

33 
22.5 

4200 
2500 

10.8 
6.5 

signal: 12.7 V. RMS 
Signal:10 V. RMS ST- I6 86 7 PIN OCTAL 6AM 6AL6G 

6AL7GT TR:el:came 6.3 0.15 HEATER TUrMA"R Max.36  T-9 29 ct.:11 8CH 6AL7GT 

6AMI D"1:16TODE 6.3 0.45' HEATER T ErecTo, 125 125 ,FD 12.5 3.2 7800 300 T-634 8 9mi,INii 9CY 6A1.48 

6AN6 QUADRUPLE DIODE 6.3 0.2 HEATER 
HALF-WAVE 

RECTIFIER 
Peak Plate Current per Plate: 45 Ma 
Tube Voltage Drop per Plate ® 6.6 Ma.: 9 V. 

75 210 8 T-5h 4 ri,7:i 7BJ 6AN6 

6ACI7GT -.1.e0,2,... 6.3 0.3 HEATER cLepLaiFiu 250 2 2.3 1600 r 44 70 T-9 35 08,2PAnt 8CK 6A07GT 

6AU4GT MODE 6.3 1.8 HEATER DAZJEPREvl c a LuaXeimVuomltaggteefdryo taatteealeÎ"laEateci'uPrrleantet,. 12Ó5VO.Ma. 
4500 175 T-9 46 

6 PIN 
0c-rm. '4CG 6AU4GT 

• Ileater warm-up time: II seconds. 7 Zero signal. this nbLiiiied tin, 56 66. cat hoche  
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I 
6AV5GT-613115 

ALAME TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS BULB BASE 

,YPE DIFSCalerION APPLICATION 

/k•z..?.:7. (.41;,./ iyeee e',/ ,(T, . e 
e cy ,.. e ,9e 4-lef‘T. 1 e 

d :' e  

RECTIF IER 

0 '''''''''" ...., 
•z• 4 TYPE 

c? 

/ 

01/-e 
4' „wetie 

6AVSGT BEtetrona 6.3 1.2 HEATER 

CLASS A AMP. 
HORIZONTAL 
DEFLECTION 

250 

200 

150 22.5 45 2.1 5500 (4.54 Peak Plate Current : 155 ma. 

T-9 31 6 PIN CICTAI BCE 6AVSGT 125 9, 66 12 

2000 V. 

Peak Neg. Surge Grid I Voltage: - 100 V. 
Grid 1 Current: 58 pa. 
Htgh Voltage Developed: 7 kv. 
Sweep Angle: 54 Degree. 

AMPLIFIER 
FOR 8"e4 

Peak Pea. Surgc Piet,. Voltage: 
Cathode Bias Resistor:0 ohms 

6AW7GT " us" DIODE TRIODE 6.3 0.3 HEATER CLASS A FI  AMPLI ER 100 0 1.4 1200 80 T-9 53 tIsj,,PTIZ, 8CQ 6AW7GT 

6AW8 TRIODE 
PENTODE 6.3 0.6. HEATER CLASS a D 

AMPLIFIER E 
200 
200 150 " 

4.0 
13 3.5 

4000 
9000 

17.5 
400 

70 Cut-off: 0 Pa @ - 5 V• 
Cut-off: 0 ua (e1 - 10 V. 

T-6t4 9 '',,,l•,,: 9DX SAWS 

6AX6G l'eoLDEE 6.3 2.5 HEATER 

HEATER 

FU:il-c.w.,,A,viEER 

VIDEO n 
AMPLIFIER E 

Tube 
Max. 
Max. 

150 
250 

Vo tage Drop at 250 Ma. Each Plate: 21 V. 
Steady State Peak Plat • Current Each Plate 600 Ma. 
Sttady State DC Output Current Each Plate: 125 Ma. 

350 
350 1250 

2000 ST- 14 77 7 PIN OCTAL 7Q SMOG 

6AX8 TRIODE 
PENTOTH: 

_ 

6.3 0.45 110 • 
18 
10 35 

8500 
4800 

5 
400 

40 Cu -off 10 pa @ - 12 V. 

 „n 

T-6M 

ST 16 

8 

82 

e ii, 

8 ' Is OCTAL 

9AE 

5S 

6AX8 

684G 684G iltIODB 6i 1 FIL. 

CLASS A 
AMPLIFIER 

CLASS AB 
AMPLIFIER 

250 

325 

45 

6, 

60 5250 
- 

0.8 4.2 2500 
' 

3.2 
Grid bias measured 
f.,.., 6,,,„„6, "" 

80, Cu rent and output 
for 2 tubes 

3000 15 Load is plate-ICI-plate 

M S 
DIRECT 
COUPLED 
TRIODES 

6.3 0.8 HEATER CLASS A AMPLIFIER 300 300 ". 0 45 8 . 5 2400 24 7000 4 Signal: 15 V. RMS ST- I4 78 6>iri, 6AS MIS 

6B6G DOUBLE DIODE 
TRIODE 6.3 0.3 HEATER CLASS A AMPLIFIER 250 2 0.9 '-', 1100 91 100 ST- I2 

_ 

MT-8A 

71 

18 

7 PIN 
OCTAL 

0,8 TT 

7V 

8E 

6B6G 

668 608 66tVearE 6.3 0.3 HEATER CLASS A. SAME CHARACTERISTICS AS TYPE 6B8GT 

6118G D°:,-Dealre 6.3 0.3 HEATER 
CLePLAIFIER 250 125 3 9 2.3 1125 600 Cut-off: 1000 etnhos (e) - 17 V. ST- 12 71 8 PIS OCTAL 8E 6B8G 

6118GT DOUBLE-DIODE PENTODE 6.3 0.3 HEATER CLASS A AMPLIFIER 250 125 3 10 2.3 1325 600 Cut-off: 1325 emhos @ - 21 V. T-9 39 8 PIS OCTAL 8E 6B8GT 

6BAS PENTODE 6.3 0.15 HEATER CLAAS.SPLA,,,ER 100 100 4.8 1.25 3300 150 Cutoff: 10 pa ® -90 V. T-3 1 
SUB. 
MIN. 
5 PIN 

68A5 

• Heater warm-up tinte: 11 seconds. D Triode unit. 

• Pentode unit. • Grid # 1 resistor 0.22 meg. 
". Input section. 
" Bias obtained thru 180 ohm cathode resistor. 

• Bias obtained thru 120 ohm ca hode resisto . 
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6BD5GT-6C5GT 
FILAMENT TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS BULB BASE 

0 
<3 ' 4, 

.4, 1 (e‘.9-s e 
1 , PE EMSCRIPOON -1 r e o , ee, I I., AM-KATI° .... . er ,. „.., ...,,,, .e.k 

4' 4' ‘-• se s.-', ''. do T e- e 

RECTIFIER 

'Y  e eT#4, L.1 if 

611D5GT 1111,t4Top, 6.3 0.9 HEATER 
HORIZONTAL 
DEFLECTION 

AMPLIFIER 

200 200 12 5000 Peak Neg. Surge Grid I Voltage: - 200 V. 
310 V. DC Cathode Current: 90 ma. 

2500 V. 
T-9 45 OCTAL 6CK 6BD5GT Plat and Grid 2 Supply Voltage DC: 

Peak Pos. Surg. Plate 1, oltage (approx): 

NE, 
TRIODE 
PENTODE 6.3 0 . 45 HEATER CLASS A sl 

AMPLIFIER N 
150 
250 110 

, ...0 18 10 33 8352?ig 035.0 40 Cut-off: 10 µamp. @ -12 V. 
Cut-off: 10 Ramp. ® - 10 V. T-6% 8 '9'147;4 9EG 63E8 

63E8A Tnee. 6.3 0.45• HEATER C1-2,74," 
. IFIER RN 1270 I 10 •TLI' g 3.5 geg 4005 40 

Cut-off: 10 Ha © - 12 V. 
Cut-off: 10 pa @ - 10 V. T-(4¡ 8 41,1:4 9EG 63E8A 

61K7 TWIN 
TRIODE 6.3 0.45 HEATER CLASS A AMPLIFIER 150 18 8500 4.7 40 T-04 8 411;7;4 9AJ 63K7 

Max. DC Pate Current: 200 Ma. 
68L4 DIODE 6.3 3.0 HEATER HALF WAVE 

RECTIFIER 
Max. Peak Plate Current: 1200 Ma. 
Max. Plate Dissipation: 8.0 watts 

4500 T- I2 63 0c8 rxix ,..i. 8GB 63L4 

" 
"LS 6BL7GT re; rot E 6.3 1.5 HEATER CLU S,AinE, 250 9 40 7000 2.15 15 Cut-off: 50 µa (gs - 25 V. T-9 35 oc....8 8BD 6BL7GT 

63117 DOUBLE 
TRIODE 6.3 0.75 HEATER CLASS A AMPLIFIER 120 250 1 15 5 24 2000 5500 14 2.2 28 12 

Cutoff: 100 narnp @ - 7 V. Cutoff: 100 Ramp @ - 35 V. T-6I4 9 er,,,, 9AJ 6BN7 

HORIZONTAL 
c;cpTeNL 6306GA PENTODE 6.3 1.2 HEATER DEFLECTION 250 150 22.5 55 2.1 5500 20 Cut-off: 1.0 Ma. @ -46 V. T-11 56 6AM 6806GA 

AMPLIFIER 

6378 
TWIN DIODE 
PENTODE 6.3 0.45 HEATER CLASS A 

AMPLIFIER 200 150 " 9.5 2.8 6200 300 Cut-off: 10 Ramp. (e - 8 V. T-6% 8 MIN. 
9 pw 9FE 63T8 

68ysG DOE.11,BOLDE. 6.3 1.6 HEATER 
RT.IAEYIEE R 

F,UaLLEC Tube Voltage Drop @ 175 Ma. Each Pla e: 32 V. 380 1400 175 ST- 14 77 oc7 rANL. 6CN 63Y5G 

6BYSGA D°E,U,Sc:if 6.3 1.6 HEATER FULLVin AFV.E. Tube Voltage Drop (a 175 Ma. each plate: 32 V. 380 1400 175 T-12 60 jc",EANL 6CN 613Y5GA 

6C5 TRIODE 6.3 0.3 HEATER CLASSA AMPLIFIER 250 1 [8 8 2000 10 20 MT-8A 16 6 PIN 9,4, 6Q 6C5 

- - 
6C5G TRIODE 6 3 0.3 HEATER 

-.. 
SAME CHARACTERISTICS AS TYPE 6C5 ST- 12 6 t it: 

O CTAL 
,. st , 
- 6C5G CLePtIFIER 

6C5GT TRIODE 6.3 0.3 HEATER CLASS A AMPLIFIER 
SAME CHARACTERISTICS AS TYPE 6C5 T-9 32 ez, 60 6C5GT 

• Heater warm-up time: 11 seconds. M Triode section. 
N Pentode section. " - 8 volts @. 10 µA. 

e 
Bias obtained thru 56 ohm cathode resistor. "u Bias obtained thru 68 ohm cathode resistor. 
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6C6-6D8G 
FILAMENT TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS BULB BASE 

RECTIFIER 

0 e 
h e •r,,, 

v«. 

, CoNoonip Hof 

.... o 

e er i 47_,d'e e TYPE DESCRIPTION -1 r  APPLKATION e 4. 1  'e eT 
(.. eff.tr e r ,T * e:see/e I le 

4 Tt'PE 

CLASS A 250 100 3 2 0.5 U25 1000 
Cut-off : at - 7 V. 

6C6 raueccx 6.3 0.3 HEATER 
"FUME 100 100 3 2 0.5 1185 1000 

YIN. ST-I2C 76 Ste';',L; 6F 6C6 
BIA3 Plate: 250 V. thru 0.5 Meg. Screen: 100 V. Cathode res. 10,000 ohms 

DETECTOR Plate: 100 V. thru 1 Meg. Screen: 100 V. thru 2 Megs. Cathode res. 25.000 ohms. 

6C7 DOUBLE DIODE 
TRIODE 

6.3 0.3 HEATER CLASS A AMPLIFIER 250 9 4.5 1250 16 20 ST-12C 75 
SMALL 

7G 6C7 

6CSG DOUBLE 
TRIODE 6.3 0.3 HEATER CLASS A AMPLIFIER 250 4.5 3.2 

• 
1600 22.5 36 Single section ST-12 71 OCTAL l 8G 601G 

6CAS PENTODE 63 1.2 HEATER CLASS A 
AMPLIFIER 

125 
110 

125 
110 

4.5 
4.0 

37, 
32, 

4.0, 
3.5, 

9200 
8100 

15 
16 

4500 1.5 
3500 I . T-5)¡ 9 21",,Niii 7CV 6CAS 

DC Plate Supply % °Iwo: Grid I oput Vultagai 
From DC Powe Supply: 350 V. Peak to-Peak Satvtooth Component: 75 V. 

HORIZONTAL From DC Boost Supplied by 6W4GT: Neg. Peaking Component: 55 V. 

6CD6G braLl 
PENTODE 6.3 2.5 HEAT ER 

DEFLECTION 

AMPL I, 
FOR TV 

15II Y. Total Supply voltage: 500 V. N4,, x Grid 1 Corruit Rndsrlive• I Meg. 
Grid 2 Voltage: 170 V. DC Plate Current: 92 ma. 

ST.I6 83 6 Fin OCTAL 5BT 6CD6G 
ite,CRIY3146 Cathode Bias Resistor: 300 ohms OC Grid 2 Current: 15 ma. 

Peak Positive-Pulse Plate Output Voltage approx. 
for Kinescope Anode Current of 0 sa: 5500 V. 

6CG 11 
TRIODE 
PENTODE 6.3 0.45 HEATER 

D 
CONVERTER E 

100 
250 150 

e 8.5 
7.7 1.6 

5800 
4600 

6.940 
750 

Cut-o ff: 10 pomp. (41 - 10 V. 
Cut-off: 10 sump. @ - 10 V. 

T-6% 8 44r:;, 9FA 6CGS 

Pentode Operation 

6CL5 PENTODE 6.3 2.5 HEATER 
HORIZONTAL 
DEFLECTION 
AMPLIFIER 

With F.,, 175 V., 
, 2 12, V., 
Na. 

90 7.0 6500 6.0 T-12 62 
SHORT 

MED. 8GD 6CLS 

Ea .... -40 V. 

6CRS TAI,VeronE 6.3 0.45' HEATER CL2rit.... P 1g 125 3 13 3 egg 153 2 
Cut-off: 10 pamp. @ -13 V. 

Cut-off: 20 ',amp. @ - 6 V. 
T-6% 

. 
o 9 PIN Ç  n, , 

'`-', 6CRS 

6D6 PENTODE 6.3 0.3 HEATER CLASS A 
AMPLIFIER 

250 
100 

100 100 3 3 8.2 8 2 2.2 1600 1500 
800 

250 
Cut-off: 2 pmhos at - 50 V. 
Cut-off: 2 pmhos at - 50 V. 

ST-12C 76 MA" 6 ern 6F 6D6 

6D7 PENTODE 6.3 0.3 HEATER CLAT E,LA,,,ER 250 100 3 2 0.5 1225 ST- 12C 75 sMALL ePIN 
7n 6D7 

6DIG HEPTODE 6.3 OA 
• 

HEATER t ÔNVÉRYMI 250 100 3 3.5 2.6 550 400 ST- 12 71 8 mu 
OCTAL AH 6DIG 

• Heater warn,up It seconds. Zero signal. O Triode unit. « Pentode unit. r Bias obtained thru 100 ohm cathode resistor. 
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6125-6G6G 
FILAMENT TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS BULB BASE 

yr 4=p 
e e "... 

I A.,-.9 jy/sse/ite.,..9.2,.. ee ,9/4 ,-,e +- L•T• ....., 
TYPE / DESCRIPTION / 1 e, APPUCATION gip. •••e i : ,- 9, .r.4.'d et ok7 i.".;" 're  •e" e / e.- e , V / 0 

de& ." e 4. fe Fe- -4,,,.- .. 0.2'e 41.„1, 
e t, v * e eete 13-e .ee 2 .7 c. 

6DB5 °R,IZToi,„ 6.3 1.2 HEATER CLertiriati lil: 12: 7i5 1:: re 8°00 IS T-0.¡ 10B ri, 9GR 6DBS 

6D16 PENTODE 6.3 0.3 HEATER CL AA Z LAIFIER 150 150 1 5.8 6.6 2050 50 Cut-off: 10 pa @ - 6.5 V. T-5% 4 7w,., 7cm 6DB6 

Pentode Operition 

6DN6 BEAM 
PENTODE 6.3 2.5 HEATER 

sio_i.ilenTai.ON 
"' T 
AMPLIFIER 

With E,. = 125 V., 
E,2= 125 V., 
E,,I = - 18 V. 

70 63 . 9000 40 . T -I2 62 
SHORT 
MED. 
8 PIN 

5BT 6DN6 

DC Grid 01 Voltage: - 28 V. DC Plate Current: 83 Ma. 
DC Grid 02 Voltage: 140 V. DC Grid 02 Current: 12.3 Ma. 

6DQ6 
BEAM 
PENTODE 6.3 1.2 HEATER HORIZONTAL 

DEFLECTION 
AMPLIFIER 

Peak Positive Plate Voltage: 3440 V. Plate Dissipation: 5.1 Watts 
Grid 01 Input Voltage: 
Peak To Peak Say/tooth: 74 V. 

T-12 5 6 
SHORT 
MED. 
7 PIN 

6AM 61)06 

Negative Peaking: 18 V. 

6E6 DOUBLE 
TRIODE 6.3 0.6 HEATER CLASS A AM PLIFIER 

250 27.5 18 1700 35 6 14,000 1.6 ST- 14 77 ,e Ep,D,;, 7B 6E6 

6E7 PENTODE 6.3 0.3 HEATER CLAr..sspLA,F.R 250 100 3 8.2 2 1600 800 1280 Cutoff: 2 pmhos @ - 42.5 V. ST-I2C 75 ree 7H 6E7 

VERTICAL INT. 

6EF6 PENTODE 6.3 0.9 HEATER DEFLECTION 
AMPLIFIER 

250 250 18 50 2 5000 Cutoff: 1 Ma. at - 40 V. T-9 37 OCTAL 
7 PIN 

7S 6EF6 

6FSG TRIODE 6.3 0.3 HEATER cLass A 
AMPLIFIES 

250 
WO 

1 
1 

0.9 
0.4 

1500 
1150 

66 
85 

100 
100 ST- 12 71 5 PIN 

OCTAL 
5M 6FSG  

6FSGT TRIODE 6.3 0.3 HEATER CLA. AMPLIFIER 
250 
WO 

2 
I 

0.9 
0.4 

1500 
1150 

66 
85 

100 
100 T-9 33 5 rug 

OCTAL 5M 6FSGT 

TRIODE 

TRIODE UNIT 
AS CLASS A 
AMPLIFIER 

...., 
1UU 3, 3.5 500 16 8 

6F7 PENTODE 6.3 0.3 HEATER PENTODE ST-I2 72 
SMALL 
7 'IN 7E 6F7 

UNIT AS 
CLASS A 250 100 3 6.5 1.5 1100 850 900 Cutoff: 10 »mhos at -35 V. 
AMPLIFIER 

6RIG DOUBLE TRIODE 6.3 0.6 HEATER CLASS A AMPLIFIER 
25, 8 9 2600 7.7 20 Each section ST-I2 71 8 PIZ 8G 6F8G 

6G6G PENTODE 6.3 0.15 HEATER czepLAwiER 180 180 9 15, 2.5, 2300 175 400 10 000 1.1 Signal: 6.4 V. RMS ST-I2 69 7 PIZ 7S 6G6G 

Zero signal. 

• • 
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6G6GT-6N4 
FILAMENT TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS BULB BASE 

... 
/ DESCRIPTION ee ‘..e,"" (ye e e eie, .4,„-i)k-....,ye 

TYPE APPt ec Anom 

T 

RECTIFIER 
CON00.0tooPul 

TYPE 

/ 

,e,k, 
ere're 4 

re 
' e 

6G6GT PENTODE 6.3 0 15 HEATEFI '-'-;¡,''¡,¡ 180 180 9 15 , 2.5 , 2300 175 400 10,000 I 1 Signal: 6.4 V. EMS 

( ( 

T-9 35 ,i),.M_ 7S 6G6GT 

6J7 PENTODE 6.3 0.3 HEATER A""FIEN 

(LET EU TON 
SAME CHARACTER ISTICSMA,  AS TYPE 6J7GT MT-SA 18 7 Pis OCTAL 7R 6J7  

6J7G PENTODE 6.3 0.3 HEATER 

CLASS., 
AMPLIFIER 
IIIA, 
DF.TECTOR 

SAME CHARACTERISTICS AS TYPE 6J7GT ST- 12 71 c,7,1"ALN 7R 6J7G 

6J7GT PENTODE 6.3 0.3 HEATER 

CLASS A 
AMPLIFIER 250 100 3 2 0.5 1225 10003 Cutoff: at - 7 V. 

T-9 34 7 PIN OCTAL 7R 6J7GT BIAS 
DETECTOR 

Plate: 250 V. thru 0.5 Meg. Screen: 100 V. Cathode res. 10 000 ohms 

Plate: 100 V. thru I Meg Screen: 100 V. thru 2 Megs. Cathode res. 25 000 ohms 

6JOG TRIODE 
HEPTODE 0 .3 U.S HEM 8. -R CUNVERI IIII 250 100 3 1.3 3.5 290 251/0 ST- 12 71 ns g 

OCTAL 811 6JIIG 

6K5G TIOODE 6.3 0.3 IIF-ATCR Cl":;'il,¿,FIER 7,,,1,, 
1 

1.5 

1 1 

0.35 

1400 

900 

90 

78 

70 

70 T -S, .I.J 7 PIN 
OCTAL 

Su 6K5G 

6K7 PENTODE 6.3 0.3 HEATER 
CLASS A 

AMPLIFIER 
250 
100 

125 
100 

3 
1 

10.5 
9.5 

2.6 
2.7 

1650 
1650 

600 
150 

Cutoff: 2 gmhos ® - 52 V. 
C u to ff : 2 'mhos ® - 38 V. MT-8A 18 

7 PIN 
OCTAL 7R 6K7 

6K7G PENTODE 6.3 0.3 HEATER CLAAS:PLA IFIER 250 

100 

125 

IN 

3 

1 

10.5 

9.5 

2.6 

2.7 

1650 

1650 

600 

150 
Cutoff: 2 gmhos ® - 52 V. 

Cutoff: 2 »mhos ® - 38 V. 
ST- I2 71 

7 PIN 
OCTAL 

7R 6K7G 

Mt 
Tgeeón8 6.3 0.3 HEATER CONVERTER SAME CHARACTERISTICS AS TYPE 6K8GT MT-8G 19 

oc.i.8 FIN 8K 6KII 

6K8G TRIODE 
11C X^DE 6.3 0.3 HEATER CONVERTER SAME CHARACTERISTICS AS TYPE 6K8GT ST.12 7, 8 PIN 

ol_IAL 
RK 6KIIG 

6KSGT " eicEons 6.3 0.3 HEATER CONVERTER 250 
100 

100 
100 

3 
3 

2.5 
2.3 

6 
6.2 

350 
325 

600 
400 

Triode plate: 100 V., 3 .8 ma. 
Triode grid: 50 000 ohms, 0.15 ma . T-9 42 

P 
8 OC IN TAL 8K 6KIIGT  

6L5G TRIODE 6.3 0.15 HEATER CLAA'm" „A,,,ER 250 9 8 1900 9 17 ST- I2 69 c,c6 PTIANL 6Q 6L5G 

6L7G HE PTODE 6.3 0.3 HEATER CLAA S:PLA,,, r ,, 250 100 3 5.3 6.5 1100 600 670 ST- 12 71 
7 PIN 
OCTAL 7T 6L7G 

6N4 TRIODE 9.3 11.2 HEATER "!;,,,,,,FIER 1811 3.5 12 6000 5.4 32 T-5!,i 3 3'11,:i, 7CA 6N4 

F Zero signal. Minimum value. 
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6P5GT-657 
FILAMENT TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS BULB BASE 

C.t 

,RECTIFIER 

TYPE DESCRIPT e ICAT ION -1;  1  Ae  , (7. APPLION 

4. cre-P sr e ‘9 - e - e e-ei Jeff -e , 
6PSGT TRIODE 6.3 0.3 HEATER CL AASS 13.5 5 1450 9.5 13.8 T-9 35 6 " 

OCTAL 
6Q 6PSGT 

6P7G TRIODE 
PENTODE 

6.3 ' 0.3 HEATER CL Ass s 
AMPLIFIER 

250 
100 

100 3 
3 

6.5 
3.5 

1.5 1100 
450 

900 
8 ST- 12 71 8 PIN 

OCTAL 
711 6P7G 

606G DIODE 
TRIODE 

6.3 0.15 HEATER CLASS A 
AMPLIFIER 

250 135 3 
1.5 

1.2 0.9 1050 1000 
65 
65 ST- 12 71 

8 PIN 
OCTAL 

6 /1 606G 

607 D°j ILOED:IO!›E 6.3 0.3 HEATER cLettÉ.'wtRie SAME CHARACTERISTICS AS TYPE 6Q7GT MT-8A 18 ,7‹.11.1 7V 607 

607G DOUBLE DIODE 6.3 0.3 HEATER 
CLAZISPIfIFIER SAME CHARACTERISTICS AS TYPE 6Q7GT ST-12 71 .70,7,1 7V 607G 

607GT D°1",r,LoU'Ice 6.3 0.3 HEATER CLe PLA,F. 2,05,13 3 
1.5 

1.0 
0.8 

1200 
1200 

58 
58 

70 
70 T-9 34 ra 7V 607GT 

6R6G PENTODE 6.3 0.3 HEATER 
CL ,,,AS.S, A,F,E. 250 100 3 7 1.7 1450 1160 ST- 12 71 oc7 TrIA7'„ 6AW 6R6G 

6R7 DOUBLE DIODE 
TRIODE 6.3 0.3 HEATER CLASS A AMPLIFIER SAMF CHARACTERISTICS AS TYPE 6R7GT MT-8A 18 oc7 TPAINL 7V 6R7 

6R7G DOUBLE DIODE 
TRIODE 

63 0.3HEATER CLASS A 
AMPLIFIER 

250 9 9.5 1900 8.5 16 ST- 12 71 7 PIN 
OCTAL 

7V 6R7G 

6R7GT '''"geD 'IODE 6.3 0.3 HEATER CL'a,, Ai,, E ,, 250 9 9.5 1900 8.5 16 T-9 33 7 PIN 
OCTAL 

7V 6R7GT 

6R8 TRIVigeDe 6.3 0.3 HEATER CLe i,¿ 250 9 9.5 1900 8.5 16 10 000 0.3 T-6),¡ 8 9M IP N ,  i, 9E 6118 

DC P ate Voltage, 500 Max. P al'eea?l-uttoP-Ptea(kPreoo.) th VERTICAL Cathode- Bias Resistor: 820 ohms Component : 350 V. 

' 654 TRIODE 6.3 0.6 HEATER 
DEFLECTION 
AMPLIFIER Grid Input Voltage (approx.): Peak 'ositive-Pulse Component: 800 V. 

Peak-to- Peak Sawtooth Component : 60 V. Min. Ca hode-Bias Resistance: 220 ohms T-6q 9 9m 141i, 9AC 654 
RECEIVERS Negative Peaking Component: 48 V. Max. Grid Circuit Resistance: 2.2 meg. 

DC Plate Current: 18 ma. 

657 PENTODE 6.3 0.15 HEATER CLAA rf„A ,,, E ,, 250 100 3 8.5 2 1750 1000 Cutoff: 10 min ims (di - 38.5 V. MT-8G 19 
7 PIN 
OCTAL 

7R 657 

• • 
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• 
6S7G-6SN7GTA 

FILAMENT TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS BULB BASE 

RECTIFIER 
Q 

e et/7r 
cONDINstP 'NFU, 

0 

TYPE / 

4...1/4 e ",i ae e 

LT k' DESCRIPTION .1 e - APPLICATION ... I ,., e e7 e.•  
,iye- ei.: c3),,,, ,:e ,e, L'T"' 

tee, Qe. 
.".". , 
4, .:z. ‘.. .e. 

e r TYPE 

6S7G PENTODE 6.3 0.15 HEATER CLAA SC PLATFIER 250 100 3 8.5 2 1750 1000 Cutoff: 10 µmhos @ - 38.5 V. ST- 12 71 
7 FIN 

• 
OCTAL 

. 
/Ft 6S7G 

- 

6S8GT rR'PLE 01008 
TRIODE 

0.3 HEATER CLASS A AMPLIFIER 250 100 2 1 0.9 0,4 1100 900 91 110 100 100 T -9 43 8 NN 
OCTAL 

8C11 6S8GT 6.3 

6SA7GT MEPTODE 6.3 0.3 HEATER CONVERTER AO 1,5,113, Igo° 381 88:55 448205 1°Z ) 
Fir,: 0.5 ma. thru 20 000 ohms 

Eg,, 0.5 ma. thru 20 000 ohms 
T-9 35 gC VANL 8AD 6SA7GT 

6SB7Y HEPTODE 6.3 0.3 HEATER CONVERTER A° 250 100 1 3.8 10 950 Eg,: 0.35 Ma. thru 20 000 ohms MT-8 17 0c8 ;Al/ OR 6SB7Y 

6SC7GT D"CenE 6.3 0.3 HEATER CL'A S„spLAip,,, 250 2 2 1325 53 70 T -9 35 8 NS OCTAL 
8S 6SC7GT 

6SD7GT PENTODE 6.3 0.3 HEATER 
CLASS 

litÓ II23Ó 22 U 2 1355g 
700 Cutoff: 20 umhos at - 2? V. T-9 31 e,cirL 8N 6SD7GT 

8887GY pumprins, 6 i m 1 I-IF RTI.71e 
' 

'LA. A 
AMPLIFIER 

/5n Inn 4 % 09 1500 100 T-9 32 8 P.,.1,N, ON 6SE7GT 

6S87 PICDE 
PENTODE 6.3 0.3 HEAL ER AMPLIFIER /5O 101) I 12.4 3.3 2050 O.? Cute , 10 µmho. at - 35 V. MT-8 17 oc8 r.Z. TAZ 6587 

6SG7GT PENTODE 6.3 0.3 HEATER CL „,A.SSEtAin.. 
250 150 2.5 9.2 3.4 4000 1000 Cuto 40 rrinhos (01 - 17.5 V. ff, T-9 32 8 'IN 

OCTAL 
811K 6SG7GT 

6SH7GT PENTODE 6.3 0.3 HEATER 
RF 

AMPLIFIER 

250 

TOO 

150 

100 

I 

1 

10.8 

5.3 

4.1 

2.1 

4900 

4000 

900 

350 
T-9 32 oc8 PTI,,S„ 811K 6SH7GT 

6SH7L PkNTODE 6.3 0.3 HEA 1 ER " 
AMPLIFIER 

/GA 

100 

150 

100 

I 

I 

In 0 

5.3 

4 1 

2.1 

.IIRYI 

4000 

000 

350 
T 9 111 s PIN 

OCTAL 
BB1C 6SH7L 

6S.117 PEN roDE 6.3 0.3 HEATER 
CLePI,IFIER SAME CHARACTERISTICS AS TYPE 6SJ7GT MT-8 17 8 PIN OCTAL 8P1 6SJ7  

6SJ7GT PENTODE 6.3 0.3 HEATER 
CLins,,x,,,.. 211532) MI, 33 .32.9 

- g..., un 10;e: 
Cutoff: at - 9 V. T-9 32 8 PiN OCTAL ON 6SJ7GT 

6SN7GT IxTirililE 6.3 0.6 HEATER CL:U.SPI.I., li:), 
8 

0 

9 

10 

2600 

3000 

7.7 

6.7 

20 

20 
Each Section T-9 35 0,8 ;Ls 8BD 6SN7GT 

6SN7GTA uleonoe 6.3 0.6 HEATER 
CLASS A 

AMPLIFIER 
250 
go 

8 

0 

9 

10 

2600 

3000 

7.7 

6.7 

20 

20 
Each Section T-9 35 gc r,,1 8BD 690GTA 

30 Separate excitation. Minimum value. 

T
U
B
E
S
 
N
C
T
 
R
E
C
O
M
M
E
N
D
E
D
 
F
O
R
 
N
E
W
 
E
Q
U
I
P
M
E
N
T
 
D
E
S
I
G
N
 



6SR7-6W5G 
FILAMENT TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS BULB BASE 

1i:.). $•' & e „l oc, 

TYPE DESCRIPTION _,1 v .c-i.y. APPLKATION er-er 4 e-se  e9.5,- 4.,L'i ei e eede Éte e ei 
e ce2 j e 6 , e' `ei) 

l 
i/ 

 TYPE 

„,, 4 
oyes:CTIF"Ye 
-eleeeffee 

6SR7 DOUBLE L'I'l'E TRIODE 6.3 0.3 HEATER CLASS  
AMPLIFIER 250 9 9.5 1900 8.5 16 MT-8 17 ‹trArl, 8Q 6SR7 

6SR7GT D°1:Rngià'IODE 6.3 0.3 HEATER 
CL2ZISPII(FIER SAME CHARACTERISTICS AS TYPE 6SR7 T-9 35 8  OCTAL 8Q 6SR7GT 

6T4 TRIODE 6.3 0.225 HEATER UHILCrIL.LATOR 8° 18 7000 13 T-5!4 3 r us: 712/K 614 

611 TRIPLE DIODE TRIODE 6.3 0.45 HEATER 
CLASS A 

AMPLIFIER 
250 

UV 

3 

1 

I 

0.8 

1200 

1300 

58 

54 

70 Average Diode Current with 5 V. DC 

70 Applied = 20 Ma. 

./...8. 8 eu,N 9, 
618 

6U6GT BEBTNTODE 6.3 0.75 HEATER CL e iR,LAIFIER 200 135 14 55 3 6200 20 3000 5.5 T-9 35 
'Celli' TAC 6U6GT 

6SV7 DIODE 
PENTODE u.3 0.3 

.. 

111"-A ' ` -k  

r-1 4cF A 
AMPLIFIER 250 150 1 1.5 2.8 MOO 1500 MT-8 17 8 n'' OCTAL 7AZ 6SV7  

6SZ7 DOUBLE DIODE 
TRIODE 6.3 0.15 HEATER CLASS A 

AMPLIFIER 
250 I 1200 58 70 MT.8G 17 

8 Ks 
oc .,.8i. 8Q 6SZ7 

615 TRIOricA.,...TOR 
,,, 

6.3 0,3 HEATER USING 
INDICATOR 

Plate, 250 V. thru I Meg 3 Ma. Target: 250 V. Max. 

Eg: 0 for Min. Illumination Eg: 22 for Max. Illumination 

T-9 
51 see;,..; 6R 615 

6T7G DOUBLE DIODE 
TRIODE 

6.3 0.15 HEATER CLASS A 
AMPLIFIER 

250 
135 

3 
1.5 

1.2 
0.9 

1050 
1000 

62 
65 

65 
65 ST- 12 71 

7 NS 
OCTAL 7V  6T7G 

6U4GT DIODE 6.3 1.2 HEATER 
" X-FE.C'T;AFvtgEg 

Tube Voltage Drop @ 250 Ma.: 21 V. 
DC Output Potential: 335 V. 

350 1375 125 T-9 37 
5 PIN 
OCTAL 

4CG 6U4GT 

6U7G PENTODE 6.3 0.3 HEATER a r ms„A,8,88 250 100 3 8.2 2 1600 800 Cutoff 2 urnhos @ - 50 V. ST- 12C 75 
7 PIN 
OCTAL 

/ .. R 6U7G 

6V7G DOUBLE DIODE 
TRIODE 0.3 0.3 HEATER 

CLASS A 
AMPLIFIER 

250 

118035 

2,(5,g 

20 

13.5 

10.5 

8 

6 

3.7 

1100 

975 

750 

7.5 

8.5 

11 

8.3 

8.3 

8.3 

20,000 

20,000 

25,000 

0.35 

0.16 

0.075 

ST- I2 71 oc7 1.7;',1 
7V 6V7G 

6V8 TRIPLE DIODE 
6.3 0.45 HEATER CLC,(_‘',,,a 

3 

I 

1.0 , 

0.8 

1200 

1300 

58 

54 

70 

70 
T 65,4 8 ,8 OPON 6V8 

6W5G DIODE 6.3 0.9 HEATER Fuilà,r8vie8 325 1250 90 ST- 12 69 oc6  6S 6W5G 

• • 
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• 
6W7G-71117 

FILAMENT TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS BULB BASE 

* 4 ' ,. r«,  e • ce• /#-  9 • "7 0, ,e, e, ,:' ,, 

2 (e  / 4/ 

TYPE DESCRIPTION iy APPLKATIO l A 

/ - / 

RECTIFIER 

TYPE 
n 

y e. „ e e  , r -'4. 
-, 

6W7G PENTODE 6.3 0.15 HEATER CL= E,ER 250 100 3 2 0.5 1225 1500 12 
- 7 PIN 

OCTAL 7R 6W7G 

6Y3G DIODE 6.3 0.7 HEATER HAa..èmt. 5000 7.5 ST- 12 71 
8 PIN 
oc.rAL 4AC 6Y3G 

6Y5 DOUBLE DIODE 6.3 0.8 HEATER FulkcIgée 350 1250 50 ST- I2 70 
SMALL 
6  6J 6YS 

6Y7G DOUBLE 
TRIODE 6.3 0.6 HEATER 

CLASS e 
AMPLIFIER 

250 
isp 

0 
0 

10.6 , 
7.6, 

Current and Output 
for Both Sections 

14.000 
7000 

8.0 
5.5 

ST- I2 69 
8 PIN 
OCTAL 813 6Y7G 

6Z7G 

6ZYSG 

DOUBLE DIODE 
TRIODE 

DOUBLE DIODE 

6.3 0.3 HEATER CLASS e 
AMPLIFIER 

180 
135 

0 
0 

. 84" 
6, 

Current and Output 
for Both Sections 

12.000 
9000 

4.2 
2.5 

ST- I2 69 8 PIN 
OCTAL 813 6Z7G  

6.3 0.3 
I 

HEATER 
FULL - ....,„ 
 jac,-'F,µ Peak Plate Current per Plate: 120 Ma. 450 1250 40 ST-I2 69 16,2.,!Ar¿ 66 6ZYSG 

7A4 TRIODE 6.3 0.3 HEATÊR "epi ,,,ER 21g I 
0 

0 
10 

WO 
3000 

77 
6.7 

70 
20 

T 9 2§ 8LuiPIN. cur 7A4 

7A5 BEZITome 6.3 0.75 HEATER CLepi.tIFIER 110 110 7.5 41 , 3.0' 5800 16 250U 1.5 1.9 36 Rue!' ÓA:\ 7A5 

7A6 DOUBLE DIODE 6.3 0.15 HEATER RECTIFIER Single section 150 8 T-9 /6 R,Ze. TAJ 7A6 

7A7 PENTODE 6.3 0.3 HEATER CL1eFtEEEER 21r, 110000 31 191.2 42.6 22300500 £:2000 Cutoff: 10 ui illos ig - 35 V. T-9 26 8 PIN 
LOU. 8V 7A7 

7AB7 PENTODE 6.3 0.15 HEATER CLaZM E,ER 250 100 2 4 1.3 1800 

9500 

500 

300 

T-9 26 
7 PIN 
LOU. 8130 7AB7 

7AD7 PENTODE 6.3 0.6 I ' EATER CLe it,E,ER 300 150 0 28 7 

_ 
T-9 37 

8 PIN 
LOU. 

8V 7AD7 
7AF7 DOUBLE 

TRIODE 6.3 0.3 HEATER CL,MtIFIER 250 10 9 2100 7.6 16 T-9 26 
8 PIN 
LOU. 8AC 7AF7 

7AG7 PENTODE 6.3 0.15 HEATER CLePLAIFIes 
250 
100 

250 
100 

9 6 
1.6 

2 
0.5 

4200 
2600 

750 Cut-off: 10 eiamp. Et -10 V. T-926 8 PIN 
LOU. 

sy 7AG7 

7AH7 PENTODE 6.3 0.15 HEATER 
REMOTE 
CUTOFF 
AMPLIFIER 

CLAALSpLAiFiE. 

250 
_ _ 
100 
250 

250 

100 
100 

6.8 1.9 3300 1000 T-9 32 
8 PIN 
Loc. 8V 7AH7 

7AJ7 PENTODE 6.3 0.3 HEATER 1 
3 

5.7 
2.2 

1.8 
0.7 

2275 
1575 

400 
1000 

T-9 26 te.,. 86. 7AJ7 

Zero ignal. Fixed bias not recommended, ca he I jas: 250 ohms. 
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764-7Q7 
FILAMENT TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS BULB BASE 

,,,,,,,,,,, 

TYPE DESCRIPTION _ler :yee:,--- APPLKATION eted..:& 4e-r a=4:,' 'I?' .?"7 ef or ,:fe'efe /147.131 
ie,r 

C. 

e , ,c, 
/e- .,,,, TYPE 

,,_, ce", ,,,, 77,,,,,,_.:, 

e:er, " e 
4. .p „re. e=d- , .;,..i. , e... e 

784 TRIODE 6.3 0.3 HEATER CLePl».‘IFIER 250 09 1500 66 100 T-9 26 8r 5A(' 734 

715 PENTODE 6.3 0.4 HEATER CLnSptIFIER 2ii,g ug 2 2,1.5 , ..61:1 ugoo Ilet 9000 4.5 
12,000 0.35 T-9 30 8 PIN 

Loc. 6AE 7115 

716 DOUBLE DIODE 
TRIODE 6.3 0.3 HEATER CLepti...orIER ;;;(1 2 0.9 

0.4 
1100 
900 

91 
110 

100 
100 T-9 26 

8 PIN 
LOF . OW 716 

717 PENTODE 6.3 0.15 HEATER CL,tritlpiER 250 
100 

100 
100 

3 
3 

8.5 
8.2 

1.7 
1.8 

1750 
1675 

7 50 
300 Cut-off. 10 ;mhos at -40 V. T-9 26 8 PIN LOC. 8V 717 

718 HEPTODE 6.3 0.3 HEATER CONVERTER gg 105g 
1.5 

.:1 21:73 roT 360 
 600 

Ege 250 V. thru 20,000 ohms 
Ege 100 V. T-9 26 tr. 8X 7118 

7C6 EAUDLE LlüLe 
TRIODE 6.3 0.15 HEATER UTISPL(IFIER gi; 

I 
0 

1.3 
1.0 

1000 
850 

100 
100 

100 
85 T-9 26 8,1»,r. 8W 7C6 

7E5 TRIODE 6.3 0.15 HEATER CL'AISPLAing. 180 3 5.5 3000 12 36 T-9 30 SLe N. 8BN. 7E5 

7E6 DOUBLE DIODE 
TRIODE 6.3 0.3 HEATER CLASS A AMPLIFIER 250 9 9.5 1900 8.5 16 T-9 26 8 PIN LOC. 8W 7E6 

7E7 DOUBLE MODS 
PENTODE 6.3 0.3 HEATER CLASS A AMPLIFIER 250 100 3 7.5 1.6 1300 700 Cut-off: 2 mmhos at -42.5 V. T-9 26 8 PIN LOC. 8AE 7E7 

7G7 PENTODE 6.3 0.45 HEATER CLeieeisma 250 100 2 6 2 4500 800 T-9 26 
8 PIN 
Loc. 8V 7G7 

7G8 "giamm 6.3 0.3 HEATER cLus,L'Ing, 250 100 2.5 4.5 0.8 2100 225 Cutoff: 10 ma ig - 10 V. Each Section T-9 24 81,,jr. 8BV 7G8 

7H7 PENTODE 6.3 0.3 HEATER 
CLAidàsii. Ai nsse 

250 
100 

150 
100 

4 
0 

10 
7 

3.2 
2.6 

4000 
4000 

800 
350 

os Cut-off. 35 mmh at - 19 V. 
Cut-off: 35 »mhos at - 12 V. T-9 26 8Ler. 8V 7H7 

7J7 TRIODE 
HEXODE 6.3 0.3 HEATER CONVERTER 250 100 3 1.4 2.8 290 1500 T-9 26 

8 PIN 
Loc. 80L 7J7 

7K7 DOUBLE DIODE 
TRIODE 6.3 0.3 HEATER CLASS A AMPLIFIER 250 2 2.3 1600 44 70 T-9 26 8Loc7 8BF 7K7 

7L7 PENTODE 6.3 0.3 HEATER CLieptIFIER 250 100 1.5 4.5 1.5 3100 1000 T-9 26 1.Z e. 8V 7L7 

707 HEPTODE 6.3 0.3 HEATER CONVERTER . ug Igg 1.1 li.. m lize T-9 26 8Le N. 8AL 707 

^ Bias obtained thru 180 ohm cathode resistor. 
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• • 
7R7-1008 

FILAMENT TYPICAL OPERATING (r)NniTioNS AND CHARACTERISTICS BULB BASE 

Q 

/ 
,ye  0,,,,- 

TYPE DESCRIPTION e. •t" •.ee Ye'. 

e.oreo 
G 

RECTIFIER  . II 'MU., 
0.40. 

TYPE 

7R7 DOUBLE DIODE 
PENTODE. 0.3 Ill.:ATER ci",::',.¡,,,,,,,, 250 100 I 5.7 2.1 3200 1000 T-9 26 L" 8AE 7R7 

757 
TRIODE-
HEXUDE 

6.3 0.3 IlEATEK CONVERTER 250 WO 2 LB 3 525 1250 
oGr id:t  : 1,5"Jo'é tohard.rmoahm. 5 Ma« Iriacirifle Plot.': 

T-9 26 8 7 8. 8BL 757 
TRIODE 

UNIT 100 

- 

150 

0 

I 

- - 

7 - 1650 10.5 18 1 

777 PENTODE 6.3 0.3 HEATER 
- 

CLASS  
AMPLIFIER 250 10.8 4.1 4900 900 T-9 26 

8 PIN 
Loc. 8V 777 

7W7 PENTODE 6.3 0.45 HEATER a.:ZeLIFIER 300 150 4. 10 3.9 5800 300 T-9 26 8,..77 8BJ 7W7 

7X6 DOUBLE 
DIODE 6.3 1.2 HEATER HALF-WAVE Max. Steady Stat Peak Plate Current: 450 Ma. 700 75 T-9 30 

8 PIN 
Loc. 7AJ 7X6 

7Y4 DOUBLE DIODE 6.3 0.5 HEATER FI L-wl,M, Peak Plate Current per plate. 210 Ma. 450 1250 70 T-9 26 8 PIN 
LOC. 

5AB 7Y4 

7Z4 DOUBLE DIODE 6.3 0.5 HEATER PUItCej. Max. Peak Plate Current: 300 Ma. 450 1250 100 T-9 in LT 4A43 7Z4 

RUHR TR1fel.. 8.4 

.._ 

0.45• HEATER a le,,tiriER ij lg.° 125 5. IS 3.4 7,:: sq(s) 17 Cutoff: 100 eon,. 04 -4 V. 
Cut-off: 100 Ramp. (41 - 14 V. 

T-6% 9 epti 9DX ISHII 

SRN, DOTiriLOED >MDE 8.4 0.45• HEATER 
CLfeetIFIER IV) 

1 
3 

1.5 
1.6 

3500 
2500 

21 
70 

Cut-off: 10 Ramp. @I - 2.5 V. 
Cut-off: 10 pamp. ig - 5.5 V. 

T-6% 9 r,,N,,„, 9ER IIIINII 

05N7GTR metE 8.4 0.45• HEATER 
CLASS 

2598 
8 
0 

9 
10 

2600 
3000 

7.7 
6.7 

20 
20 Each Section T-9 35 ,,8 ..7n:1 81313 115147GTB 

9CL0 TRIODE 
TETRODE 9.5 

9.45 

0.3 

0.3 

HEATER 
_ 

CLASS A G AMPLIFIER D 125 125 les 4 1.0 15 12 4.0 
8 M0 9800 Ine 40 Cut-off: 10 Ramp. @ -9 V.. 

Clii-et 10 EaDID. t13, - 10 % • 
T-6,14 R s'1;:i,, OF X 9CL• 

9USA TRIODE 
PENTODE HEATER LASS A 

C uAMPLIFIER G 
250 
150 

110 8 
4 

10 
18 

3.5 5200 
8500 

400 
5 40 

Cut-off: 10 stamp. 9 - 10 V. 
Cut-off: 10 pimp. .0 - 12 V. T-6 % 8 eil,Nn. ., 9AE 9WIA 

9X0 TRIODE 
PENTODE 9.5 0.3 • HEATER OSCILLATOR G 

MIXER H 
100 

250 150 
D 

I, 
s.s 
7.7 1.6 

5800 
4600 

6.9 
750 

40 Cut-off: 10 Ramp. @ - 10 V. 
Cut-off: 10 stamp. @ - 10 V. 

T-614 8 
N,;,, 9AK 9X1  

10 TRIODE 7.5 1.25 FIL. 
CLiiiisitutitta 425 40 18 1600 5 8 10,200 1.6 ST- I6 85 rENDi 4D 10 

HK$ TRZeTooR 10.5 0.3 0 HEATER ct.e.,izeiti,... Li le 135 IH 3.2 8000 
444)0 

15C 53 Cut off: 50 stamp. @ - 6 V. 
Cut off: 10 gam). tg) - 10 V. T-634 8 41.7i,, 9DA 10a1 

• Heater warm-up time: II seconds. 
" Pentode unit. 0 Tetrode unit. 
" 1 rm,b• unit. Bias obtained thru 100 ohm cathode resistor. 

Bias obtained thru 390 oho cat hode rest. tor. 
"v Bias obtained thru 160 oh n cat hode re. istor. 
" Bias obtained thru 82 ohm eat bode resistor. 

" Bias obtained thru 56 oho cathode resistor. 
" Bias obtained thru 68 ohm cathode resistor. 
0 Bias obtained thru 200 ohm cathode resistor 
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1105-1268GT 
PLAMD4TI TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS BULB BASF 

/TY PE DescRomoei / / e,. AffUCATION gip, °4.- ifsr 4...-,- elf eli7sce et- .91y If 
v. 

/.e. ° 
se 
CY TYPE 

7liceku ,r7iere 4k., 4......1 e 
eel tee e 73e 

11CS "',;..!,,,,,,E 11.6 0.45 HEATER cuatAlvm 110 110 7.5 40, 3, 5800 2.5 .1.5 T-5 5 ell, 7 CV 1105 
12A TRIODE 5 0.25 DC FIL. CL.ePtIFIER 180 13.5 7.7 1800 4.7 8.5 10,650 0.285 ST-14 78 :Bpi% 4D 12A 

CLASSA 
AMPLIFIER 250 9 23 8000 20 Cutoff:50Ra a Eb 500 V.: -33 V. 

DC Plate Voltage: 250 V. Plate Output Voltage: 
'notazw(tazpernmdc o:m 

1 2A4 TRIODE 12.6 0.3 HEATER VERTICAL 
DEFidepr 

Grid rtunIp ne . 25 y Venat.tPo.osiitenivi, L elstenoCtir Cpomnnepnntn:e4n5t0 V. 

Neamative Peaking Componentp:o.313n• V. 
DC Plate Current. 15 mA. • V. 220 V. Peak-to-Peak Sawtooth Current in Yoke 

T.64 9,,,,,,, 8AG 12A4 
(50 mh. inductance): 360 nIA. 

12AS PENTODE 6.3 0.6 HEATER 
CLASS .t 

180 180 25 45 8 2400 35 3300 3.4 ST- 12 70 57MAL,NL 7F r 111AS 
12A6GT BEeeiNTOD 12.6 0.15 HEATER 

CLASSA. 
250 250 12.5 30 3.5 3000 7500 3 T-9 35 

7 PIN 
c,,,,, 7S 12A6GT 

12A7 m ireroDE 12.6 0.3 HEATER HA:Vie:It 125 30 ST- 12 72 
SMALL 
7 PIN 7E 12A7 

12A_IG_T HEPTODE 12.6 0.15 HEATER CLCP(...IFIER 100 50 1.5 1.1 1.3 *360 600 T-9 34 
8 TIN 
OCTAL 8A 12AIIGT 

12AD7 TWIN 
TRIODE 

6.3 
12.6 

.45 

.225 HEATER 
CLASS 250 2 1.25 1600 62.5 100 T-834 8 e11,1.1 

'8' 9A 12AD7 
12AH7GT D°C,PILE 12.6 0.15 HEATER CLASS A AMPLIFIER 

.,,,0 
• 6.5 7.6 1900 8.4 16 Each Section T-9 29 8 PIN OCTAL 8BE 12AH7GT 
Max. Steady State Peak Plate Current: 600 n1A. 

6 12AX4GT DIODE 12.6 0.6 HEATER TV,reerCEER Max. Transi nt Peak Plat Current: 3 Amp. 
Tube Voltage Drop at 250 mA.: 32 V. 

4000 125 T-9 36 PIN OCTAL 4CG 12AX4GT 

1284 TRIODE 12.6 
6.3 

0.3 
0.6 

0.15 

HEATER 

HEATER 

WTI-Stem 150 17.5 35 6500 6.5 T-6% 9 441,t, 9AG 1284  

1287 PENTODE 

--_- 
12.6 

- 
CL.'.lerSPtIFIER 250 100 3 9.2 2.4 2000 800 i -V iú EILMN. ey 1287 

12118GT THeee rm, 12.6 0.3 HEATER 
TRIODE UNIT 

As CLASS A mimmER 
2.8 2400 37 90 T-9 41 

8 PIN 
Ocrm, 8A 1288GT 

, Zero signal. 

• • 
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12BH7-12 T 

FILAMENT TYPICAL OPERATING CONDITIONS AND CHARALIERISTICS BULB BASE 

ee 

TYPE DESCRIPTION de  Tie p A KATIoN 

o 

--r, (r 

..,.. fde e , e/e.».., z., c., ,e, 77 

, 

RECTIFIER 
CONDENSER INPUT 

'. 

TYPE 

128H7 
DOUBLE 

TRIODP 
12.6 0.3 

1-1EATER 

CLASS A 
AMPLIFIER 

vERTIc AL 
DEFLECTION 
AMPLIFIER 

250 
85 

DC 
Grid 

Peak 
Negative 

DC 

Plate Voltage: 
Input 

-to- Peak 

Plate Current: 

10.5 
0 

Voltage 
Sawtooth 

Peak 

350 
tappeox.): 

Component: 
16 inA. 

11.5 
20 

Component: 
32 V. 

3100 
6200 

25 V. 

17 
21 

Plate 
Peak 
Peak 

Cathode 

Cut-oli, 50 »amp. R/ Et, = 500 V. 
and -45 V. 

Output (annuls 1: 
-to- Peak Sawtooth Component, 230 V. 
Positive Pulse Component: 670 V. 
Bias Resistor: 560 Ohms. 

T-6Ti 9s " eNt«N 128H7 

1281(5 PENTODE 12.6 0.6. HEATER CL1eiti,, Ei, 250 250 5 35. 3.5. 8500 100 I 6500 3.5 J T-63¡ 9 9 9BQ 12885 

12806G A PENToDE 126 06 hEATER ri- t;),is  250 150 22.5 55 2.1 5500 20 Cutoff: 1 va (g - 46 V. T-9 52 ';';',. 6A NI 12806GA 

12876 66.1.e61:16DE 12.6 0.15 HEATER ct 1F,E„ 250 3 

9 

I 

9.5 

1200 

1900 

58 _ 70 T-5Y¡ 

T-5!¡ 

T-6% 

5 ' 7 5 

5 

9 

7si g'f., 

e, 

7BT 

71IT 

9BF 

12876 

128U6 

118V7 

128U6 °" °'' 12.6 0.15 t11-: A Tr.R L̀",MtinE  250 8.5 16 10.000 0.3 

128V7 esur...61:. 12 6 
6.3 0. HEA I BR 

••oro 
Ampur ,,,, 250 150 " 25 6.0 

6 

12000 

12000 

90 

90 

11000 Similar to 12817 

128Y7 PENT0DE 162:36 0"."663(1 HEATER CLASSA AMpLIFIER 250 150 . 25 

2.5 

1035 T-64 9 eii,,N,;, 9I1F 1111197 

128Z7 MIN 
TRIODE 12'6 

6.3 113 0.6 HEATER cLe ptipiE . 250 3200 31.8 100 T-63,4 9 euN; 9A 128Z7 

12C5 D'3,14,B=.7 12.6 0.15 HEATER CLRAZ EA,E, ER 50 125 3 10 2.3 1325 600 dentical to type 6B8 except for 
heater ratings. MT-8 19 

sMALL 
WAFER 
8 PIN 

8E 12C2 

12CM6 "Ee,,,,,, 12.6 0.225 HEATER 'LlVirauv, 315 725 13 n FFF , 2. 3750 80 83(n) 5.5 T-6A 9 o  9CK 12CM6 

12045 FENT0DE 12.6 0.45 HEATER 
IF AMPLIFIER 2.6 12.6 4.5 3.5 3800 40 T-”4 5 ri,N,;, 7CV 12CHS 

12CS5 BEee,,,,,,,,E 12.6 0.6 HEATER CL e ft, r , E ,, w, 11R 7.5 44r, 24.2%. 80801e, 2138 2000 
4000 

2.1 
3S T-6i¡ 10.A 41,74 9CK 12CS5 

12CS6 HEPT0DE 12.6 0.15 HEATER 01'epi, F,,,,, 100 30 I 0.75 1.1 950 1000 Cut-off: 50 ma @ - 2.5 V. T-.55.¡ 4 jupNi;; 7CH 12C56 

12cre TReinn8 12.6 0.3. HEATER 1̀":,‘,.1>ii.s.".,,, tn M 
125 

" I Z.0 " 74970 189.? 40 fil:tt:noffri: 11ÔnIIP -egaim"ep.. : 1 2. 15.'.V. T-IS 8 'ilI•NII 9DA 12CTS 

r Zero signal. • Heater warncup inle: II seconds. 
" Pentode section. Triode section. 

" Bias o ttained thru 08 ohm cathode resistor. 
Bias obtained thru 82 ohm cathode resistor. 

rl Bias obtained thru 150 ohm cathode resistor. 
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12CU6-1215GT 
FILAMENT TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS BULB BASE 

4 0... RECTIFIER 
‘oeeeNsot IMPUT 

6,,,,, 0 k•... ,`,,.,.,., 6., e ,..54*-" eef ,T.,..e- Tct ,°..¡-' 0 L'4, ''', L. e -z1".  i' 
TYPF DFSCRIPTIONAPPLKATION JP:" ir .ek.."- 4. -.17 27 33Se/ e:kore et".:* .9""e •.,..;''''' 41:fre eTe, kg ‘e. (.'.r •V 4'-,5' T e e , py 4„pd 45*-i i.p. f e.4vd , T. c.i .':-' 4.• ,be TYPE 

(., 

HORIZONTAL V. INT. 
12CU6 pENTODE 12.6 0.6 HEATER DEFLECTION 310 140 79 11.2 Leir‘aeoesri'tlittee ii'aitte't%, Voltage: 4..6 Kv. T-12 59 OCTAL 6AM 12CU6 

AMPLIFIER Peak Plate Current: 270 inA. 7 PIN 

12CX6 PENTODE 12.6 0.15 HEATER CLe ptinrER 12.6 12.6 3.0 1.4 3100 40 Cut-off: 10 µamp. @ - 4.5 V. T-514 4 ,ni,Nig 7BK 12CX6 

Tube Voltage Drop With It, 250 mA. 22 V. 

12D4 DIODE 12.6 0.6 HEATER 
DAMPING 
TUBE 

Max. DC Plate Current 155 mA. 
M ax. Peak Plate Current 900 mA. T-9 32 6 PIN 

OCTAL 4CG 12D4 
Max. Plate Dissipation .. 5.5 Watts 

12DES PENTODE 12.6 0.6 HEATER CL'apt,,,E. 1,2 le 7i,5 ::; re  80°13  8000 g T-614 10B ega;,, 9GR 12D115 

nr r.r.d It Voltage: - 28 V. DC Plate Current: 83 mA. 
DC Gnd 82 Voltage: 140 \ . DC Grid 82 LurrenT: 12.3 ntit. 

HORIZONTAL Peak Positive Plate Voltag : 3440 V. Plate Dissipation: 5.1 Watts SHORT 
12D06 PENTODE 12.6 0.6 HEATER DEFLECTION 

AMPLIFIER Grid RI Inpu Voltage: T-12 56 g Pm 6AM 12D06 

Peak To Peak Sawtooth: 74 V. 
Negative P aking 18 V. 

12E5GT TRIODE 12.6 0.15 HEATER 
CLASS 13 13.5 

5 
5 
2.5 

1450 
1150 

9.5 
12 

13.8 
13.8 T-9 35 'IVAN', 6Q 12ESGT 

12EF6 
BEAM 
PENTODE 12.6 0.45" HEATER 

VERTICAL 
DEFLECTION 
AMPLIFIER 

250 250 18 50 2 5000 Cut-off: 1 mA. at -40 V. T-9 37 
INT. 
OCTAL 
8 PIN 

7S 12EF6 

12FSGT TRIODE 12.6 0.15 HEATER CL.tePtIFIER 250 2 0.9 1500 66 100 T-9 33 ,,,-,1? AI 5M 12FSGT 

12G8 DOUBLE 
TRIODE 12.6 0.4 HEATER 

DIRECT G 
COUPLED 
AMPLIFIER 

12.6 0" 3.0ro 
7.21'. 2600 8.5 2.2 2000 25 T-63-§ 9 e Viii.i 9CZ 12G8  

12,15 TRIODE 12.6 0.15 HEATER alat,,,„„ ?e,„) 8 
0 

9 
10 

2600 
3000 

7.7 
6.7 

20 
20 MT-8 17 6 PIN 

OCTAL 
,,,-, 
-m 1235 

12J5GT TRIODE 12.6 0.15 HEATER CLASS A AMPLIFIER 
250 
90 

8 
0 

9 
10 

2600 
3000 

7.7 
6.7 

20 
20 

Cut-off: 10 galop. (4 - 18 V. 
Cut-off: 10 gamp. @ - 7.0 V. T-9 35 6 FIN 6Q 12JSGT  

•.Heater  warm-up t•rt I I seconds. Zero signal. 
" Input section I'D Zero signal ( input section). 

With cat hode of input section connected to grid of output section. 
Zero signal (output section). 
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• • 
1217GT-12S17 

FILAMENT TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS BULB BASE 

6' 
TYPE DESCRIPTION  O APPLKATIN 4...Ls 

L. 

RECTIFIER 

12J7G7 T"`T.n. 11.6 0.19 HEATER 

CLASS A 
AMPLIFIER 

-   
BIAS 

DETECTOR 

250 
1 00 

1117;72.50 

Plate: 

ug 

100 
100 

100 V. 

1,2,g 

3 
3 

V. thr 
thru 

31 

0.5 M 
I Meg 

1?:; 

0 .. 55 0 

-g. 

1.? 

I 1185 1225 

Grid # 2: 
Grid # 2: 

Mg 

1000 
1000 
100 
100 

Cut-off: 

V. Cathode resistor: 
V. Cathode resistor: 

at - 7 V. 
T-O 34 ;' i it 12J7GT 

10.000 ohms 
25,000 ohms 

12K 7GT PENTODE 12.6 0.15 HEATER CL:ZeL'IFIgs 680iso Cutoff: 2 µmhos ® - 52 V. 
Cutoff: 2 µmhos @ - 38 V. T-9 34 gc-V,1 7E 12K7GT 

12KSGT Taer.E.. 12.6 0.15 HEATER CONVERTER 250 100 3 2.5 6 350 600 T-9 42 ,tVÁ1 8K 12KIIGT 

12LeGT D°Yegoo, 12.6 0.15 HEATER ASA Ci"erpà,, , 180 180 9 13.5 4.6 2150 160 10,000 I Each Section T-9 35 gcre 8BU 12L8G7 

12Q7GT .1,41,14M ODE 126 0.19 HEATER C Urrt,,,,,,k 2,:u) 3 
0 

1.1 
2.3 1r/00 t ;8 T-9 34 7 nu 

ocrAL '/V 120703T 

12Rs PENTODE 12.6 0.6* HEATER 
VERTICAL 
DEFLECTION 
AMPLIFIER 

110 110 8.5 40 3.3 7000 13 Cut-off: 0.5 mA. (4 - 22 V. T-5% 5 r,,N,;, 7CV 111R I 

12SI1GT TegéitioTODE 12.6 0.1$ HEATER altseitstut 250 2 0.9 1100 91 100 T-9 43 ecV,,,1 8C13 12SSGT 

12SA7_GT_  EEPTODE 12.6 0.1$ HEATER CONVERTER 21054 (1) 1 1(011.-01 3.5 
3.9 

8.5 
85 

450 
425 

1000 
5011 

. la.: 0.5 mA through 20.000 ohms 
ig,, (LS mA E 11 rry 1g h 20,000 chins. T-9 32 ,141,7. 13AP 12SA7GT 

12SC7 DOURI.R 
TRIODE 12.6 0.15 HEATER a " egSPLAi F I. R 250 2 2 1325 53 70 MT-8 17 gcnit 8S 125C7 

12SF5GT TRIODE 12.6 0.15 HEATER CT:Films 250 2 0.9 1500 66 100 T-9 35 gcre 6A13 12SFSGT 

12SF7 m'erop. 12.6 0.15 HEATER aleturnm 15,S Igg 1 114 1.1 en 72e, MT-8 17 ‘Ic.M., 7AZ 12SF7 

12SJ7 PENTODE 12.6 0.15 HEATER CLAJU'in. CS SAME CHARACTERISTI AS TYPE 12SPGT MT-8 17 8 FIN OCTAL 8E 125J7 

• Heater warm-up time: 11 seconds. 
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12SJ7GT-14C7 
FILAMENT TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS BULB BASE 

." ... 
le  .g.e... 4"; ei.1.• 

TYPE DISCRIPTION AY if e x:.`- APPL iC A DON er.i l e-I .4).„ ,--i , ii 
e e  4Y  e z.. e efe. (.. 

ê RICIIFILI 

'. ,..;?9 

..e.-- l TYPE / 

.e. •., 
/r4.., y(e.,,,, ‘t- 

e e ,:sfie,cy,e-
,... 

12SJ7GT PENTODE 12.6 0.15 HEATER aleptA,,,ER 
250 

100 

100 

100 

3 

3 

3 

2.9 

0.8 

0.9 

1650 

1575 

1000 

700 
Cutoff: at - 8 V. T-9 32 ,trA7_ 8N 12SY7GT 

12SK7GT PENTODE. 12.6 0.15 HEATER 5,1Apre., 
250 

100 

100 

100 

3 

1 

9.2 

13 

2.6 

4 

2000 

2350 

800 

120 
Cutoff:10 wnhos at - 35 V. T-9 32 8 PIN CCTAL 8N 12SK7GT 

12S a 7 G T D°.1.eOU'ODE 12.6 0.15 HEATER 
CLnétAIFIER 

250 
100 

2 

I 

1.1 

0.5 

1175 

925 
85 

110 

100 

100 
T-9 40 8 PIZ 8Q 12SCI7GT 

12SR7GT D°W6EDrODE 12.6 0.15 HEATER CL,15,LAoroo, 250 9 9.5 1900 8.5 16 T-9 35 8 V . 8Q 12SR7GT 

12SW7 CRIME RIPPE 
TRIODE 12.6 0.15 HEATER el IZMn iER 236 9 9.5 1900 8.5 It 114T.8r; " 8 PIN 

OCTAL Be 12SW7 

12SX7GT TRIODE 12.6 0.3 HEATER 
CLASS 

2 90)  
0 

8 

10 

9 

3000 

2600 

6.7 

7.7 

20 

20 
T-9 33 

8 PIN 
ocivd. 8I3D 12SX7GT 

12SY7 TIE PTODE 12.6 0.15 HEATER CONVERTER 250 100 2 3.5 8.5 450 1000 MT-8G 17 
8 PIN 
,,,,,,, 8R 12SY7 

12SY7GT HEPTODE 12.6 0.15 HEATER CONVERTER 250 100 2 3.5 8.5 450 1000 T-9 33 1411 13R 12SY7GT 

12Z3 DIODE 12.6 0.3 HEATER HALF- WAVEII 235 I 700 I 55 I ST-12 70 
SMALL 

4G 12Z3 

14A4 TRIODE 12.6 0.15 HEATER CLeptIFIER 2, 51, o 
8 

10 

9 

3000 

2600 

6.7 

7.7 

20 

20 
T-9 19 

8 PIN 
Loc. SAC 14A4 

14A3 REAM 
12.6 0.15 HEATER CifiSPtIPIER 125 125 9 44 3.3 6000 17 271)0 2.2 T-9 26 

8 PIN 
Loc. 6AA 14A3 

1486 DOUBLE DIODE 
TB IODE 12.6 0.15 HEATER CLASS  (1,8., 

2 

I 

0.9 

0.4 

1100 

900 

91 

110 

100 

100 
T-9 19 8,,r. 8W 1486 

14C5 BEAM 
PENTODE 12.6 0.15 HEATER CLAA NI" PLAIFIER 315 225 13 34 2.2 3750 58 8500 5.5 T-9 26 

8 PIN 
Loc. 6AA 14C3 

14C7 PENTODE 12.6 0.15 HEATER CLM LAor oiR 250 100 3 2.2 0.7 1575 1000 Cutoff: at - 7 V. T-9 26 8 me Loc. 8V 14C7 

• • 
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• 
14E6- 17H3 

14E6 

14E7 

14F7 

FILAMENT 

TYPE DESCRIPTION APPLICATION 

DOUBLE DIODE. 
TRIODE 12.6 0.15 HEATER CLept,,,,, 250 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

/ 
Ve,N,e ‘/-•,,-/T,Ti ec • 9 *-0/ er e -%  ,,- *V, 

/  9 e  4, i e  
RECTIFIER 

tneeendwirour 

`7ejoe e",, „39:, , i 4teie eleyee-Ve 

/e±»tY 4"/`-9/  
9 9.5 1900 

DOUBLE DIODE 
PENTODE 12.6 0.15 HEATER CL AMASS  250 100 3 7.5 1.6 1300 

8.5 

700 

DOUBLE 
TRIODE 12.6 0.15 HEATER CLASS  AAMPLIFIER 250 2 2.3 1600 44 70 

Cutoff 2 urnhos e -42.5 V. 

Each Section 

T-9 

T-9 

T-9 

19 

19 

19 

BULB 

8 et ,. 

8 PIN 

8 PIN 
LOU. 

BASE 

8W 

8AE 

TYPE 

8AC 

14E6 

14E7 

14F7 

14F11 DOUBLE 
TRIODE 12.6 0.15 HEATER CLASS A AMPLIFIER 250 6 3300 48 

Cutoff , 10 sa. at - 11 V. 
Each Section 

14H7 

14J7 

14347 

PENTODE 12.6 0.15 HEATER CL2ZISPtIFIER 250 150 10 3.2 4000 800 Cutoff: 35 umhos (a/ - 19 V. 

TRIODE 
ITEXODE 12.6 0.15 HEATER CONVERTER 250 100 3 1.4 2.8 290 1500 

T-9 

T-9 

T-9 

24 

26 

26 

vuuuLe 
TRIODE 12.6 0.3 HEATER CL'AMSPIIFIER 

1407 HEPTODE 12.6 0.15 HEATER CONVERTER 

250 

250 
100 

9 

100 
100 

3.5 
3.3 

8.5 
8.5 

2600 

550 
525 

7.7 20 Each Section T-9 26 

8 PIN 
LOU. 

8 PIN 
LOU. 

8 PIN 
LOU. 

1000 
500 

T-9 26 

R PIN 
LOU. 

8 PIN 

8RW 14FS 

8V 14H7 

813L 

SAC 

14J7 

14117 

8AI. 1407 

14R7 DOUBLE DIODE 
PENTODE 12.6 0.15 HEATER CLASS 250 100 5.7 2.1 3200 1000 Cutoff , 2 urnhos at - 20 V. T-9 26 8 PIN 

LOU. SAE 14R7 

15 PENTODE 2 0.22 HEATER CLessettstes 135 67.5 1.5 1.85 0.3 750 800 600 ST- 12 72 
SMALL 

PIS 5F 

VAV5GA PENTODE 
HORIZONTAL 

0.15• HEATER esetAszm-,N 
AMPLIFIER 

250 150 
60 150 

225 
0 

55 
225 

21 5500 
25 

20 Cutoff: 1.0 mA. 41, -40 V. T-11 55 
6 PIN 
OCTAL feCK 

15 

lifflOGA 

17CAS PENTODE 16.8 0.45. HEATER CL/ZISPI'.,IFIER 
110 110 
125 125 

4.0 
4.5 

32# 
37# 

3.5# 8100 16 
4.0# 9200 15 

3500 
4500 

1.1 
1.5 

T-5- 5 MIN. 
7 PIS 7C V 17CAS 

171306 PENTODE 16.8 
HORIZONTAL 

0.45. HEATER ceeiUiTaN 140 28 83 12.3 

Grid # 1 Input Voltage: 
Peak To Peak Sawtooth: 74 V. 
Negative Peaking: 18 V. 

Peak Positive Plate Voltage: 3440 V. 
Plate Dissipation: 5.1 Watts 

T-12 56 
7 FIN 
OCTAL 6AM 171)06 

17H3 DIODE 17.5 0.3. HEATER DA'rUPIUG Tube voltage drop at Ih-140 mA DC: 22 V. 2000 75 T-63.¡ 9 44:Zi, 9FR 

• I It-aten warto-up time: 11 seconds. 

I" Z ero
#il  sgna
Bi as
bid toane
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171.6GT-24S 
FILAMENT TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS BULB BASE 

et. .. ee ,s.. „e... ,  

TYPE IMSCRIPTION aer e ,c;--- APPLICATION e-Ie le ..,,e6e e l el 4 -4.),,  epi.,e . 21 /. if, 

(., 

, <cejetu , 
,.i .e.• .,...t. o 

4' .:f.. 4- ce TYPE 

‘,. Y 

i eu°,7 d'e, „Q.'s'. 

17L6GT nEIUTODE 16.8 0.45. HEATER CLe PtIF,ER 1210g 1,1205 76"49:, 4:„ 80:0 12; 2000 
4000 

2.1 
3.8 

T-9 .16 
INT. 
OCTAL 
7 PIN 

7S 17L6GT 

17RS PENTODE 16.8 0.45. HEATER 
VERTICAL 
DEFLECTION 
AMPLIFIER 

110 110 8.5 40 3.3 7000 13 Cut off: 0.5 mA. ® - 22 V. T-514 5 j4I,NI,4 7CV 17R5 

18AS SEteNTODE 18.5 0.3' HEATER 
HORIZONTAL 
DEFLECTION 
AMPLIFIER 

60 
200 

125 
125 

0 
17 

165 
40 

15 
1.1 4800 27 

T-9 41 
6 PIN 
OCTAL 6CK IRAS 

19 DOUBLE 
TRIODE 2 0.26 DC FIL. 

CLASS B 
AM PLIFIER 135 0 10 10,000 2.1 ST- I1 70 

SMALL 
6 PIN 6C 19 

193G6G REAM 18.9 0.3 HEATER HOI:E-Uillr 250 250 IS 75 4 6000 25 Cut-off, I ma. (a - 45 V. ST- I6 83 gc-r,:t SBT 193G6G 

1911G6GA BEeron, 18.9 0.3 HEATER HOlZeirrtri 
AMPLIFIER 

6° 
250 

28° 
250 

0 
15 

18° 
75 

18 
4.0 6000 25 Cut-off: I rnA. ® - 45 V. T-12 62 

S PIN 
OCTAL 513T 19BG6GA 

190 TRIMor DE 18.9 0.15 HEATER cLeetliFlaa 100 I 0.5 1250 80 100 T-65¡ 8 ei,:li, 9AE 19C8 

19J6 DOUBLE 
TRIODE 18.9 0.15 HEATER 

CLASS A AMP. L 100 8.5 5300 7.1 38 

T-5 34  4 7mIN' 7BF 19J6 MIXER I 
SERVICE 150 . 4.8 1900 10.2 

Oacillator Peak Voltage: 3 V. 
Short Circuit Input conductance at 100 mt.: 

96 »mhos. 

19X8 TRIODE 
PENTODE 19.8 0.15 HEATER 

. 
OSCILLATOR ,¡ 
MIXER .. 

100 
250 
ISO 

150 
8.5 
7.7 
7.8 

1.6 
5800 
4600 
4000 

6.9 
750 
7.9 

40 

42 
T-6% 8 e1,8,,:,, 9AK 19X8 

20 TRIODE 3.3 0.13 DC FIL. 
CLASS 

ALIFIER 135 22.5 6.5 525 6.3 3.3 6500 0.11 T-8 14 Sà14pS::4' 4D 20 

24A TETRODE 1 5 1 75 HEATER CLe pting, 255 90 3 4 1.7 1050 600 530 ST- 14 79 eEpiDi 5E 24A 

245 TETRODE 2.5 1.75 HEATER CLiZetlema 250 90 3 4 1.7 1050 600 630 ST- I4 79 
MED. SE 245 

• I leater warm-up time: II seconds. 3. Zero signal. A For each section. 
Fixed bias not recomo ended, cathode bias: 810 ohms for both units. 

Fixed bias not recommended, cathode bias: 50 ohms for both units. 
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•414.11.111• .14 V. a. 

25A6-25D8GT 
TYPICAL OPUATINO CONDITIONS AND CHARACTERISTICS J BULB BA% 

e e à 

fl eteefie/ T4e 

I RECTIFIER 

/ TYPE 

.0/4 4" /4/ 1 -4/ed 
ye <I ry Td es te;;CI 4909T/ TYPE 

VI 
25A6 PFNTODI 25 0.3 HEATER CLAM A AMPLIMEN 160 120 18 33 6.5 2375 42 5000 2.2 Signal:12.7 V. RMS MT-8B 20 ,7,...11.1 7S 25A6 

ISA6GT PENTODE 2.5 0.3 HEATER CleISPtIFIER 160 120 18 33 6.5 2375 42 5000 2.2 T-9 35 (TAL 7 PIN 7S 1SA6GT 

PE NTODE UNIT 
1SA7GT Me PENTODE 25 0.3 HEATER As CLASS A 

AMPLIFIER 
100 100 15 20.5 4 1800 50 4500 0.77 T-9 35 (8x-M, 8F 25A7GT 

1SACSGT TRIODE 25 0.3 HEATER 
P C'AMMTP LI V IEF Ina' RA  ' 110 +15 45 3800 15.2 58 Grid Current: 7 Ma. T-9 35 ec•Vi 6Q 2SACSGT 

55115 DOUBLE TRIODE 25 0.3 HEATER n ts,,, s,t,,,„ 110 110 0 45 7 2200 11.5 2000 2 Signal: 21 V. EMS ST-12C 74 S6mptj 6D 115115 

25B6G PENTODE 25 0.3 HEATER CLASSitiFiER 200 
1,, 135 

105 23 
1, 62 

4, I 8 
2. 5000 

4,„,„ 18  
I, , 2500 

1700 
7.1 
2.4 $1-14 77 

7 pm 
or2Ts i 7S 15116G 

1151111GT TR VI I.,0,-, 25 0.15 HEATER 9eptivigg Ile He 
I 
3 

0.6 
7.6 2 1500 

2000 
73 

185 
112 
370 

T-9 33 gc.-PrZ, 81 15BSIGT 

2SBKS PENTODE 25 0.3 HEATER CLePtIFIER 250 250 5 37 10 8500 100 6500 3.5 T-654 9 ei.;;;,, 9BQ 15BK5 

HORIZONTAL MED. 

151106GA PENTODE 25 0.3 HEATER DEFLECTION 
AMPLIFIER 

250 150 22.5 55 2.1 5500 20 T-11 56 OCTAL 
7 PIN 

DAM 251106GA 

ISGIG REAM  PENTODE 23 0.3 HEATER -17,6,„„„ 135 135 13.5 58 3.5 7000 9.3 2000 3.6 Signal: 9.9 V. RMS ST-14 77 7 P DA t 7S 15C6G 

ISCD6G A e BE. 25 O.& HEATER BO.,:fifireir 170 • 92 15.5 7500 3.8 
DC Power Supply Volt.: 350 V. 
Total Power Supply Volt.: 500 V. ST- 16 83 0cm :id. 5BT 1SCD6G A -NTODE 

6 PIN 

HORIZONTAL Plate Dissipation: 7 W. INT. 

2 SUM PENTODE 25 0.3 HEATER DEFLECTION 310 140 79 11.2 Grid 82 Dissipation: 1.57 W. T-12 59 OCTAL BAM 2SCU6 
AMPLIFIER Peak Plate Current: 270 mA. 7 PIN 

25DSOT 9.CMiDieleDE 25 0.15 HEATER ("ItrpL\piER Igg 100 1 :1 2.7 lz,2,g ,g,1, .0 Cutoff: 2 iimhos @ - 35 V. T-9 43 ¡,!CrANL 8AF 25DIIIGT 

• Heater warm-up time: 11 seconds. • Ria obtained ( bru 300 ohm ta bode resistor. 
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25DQ6-27 
FILAMENT TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS BULB BASE 

de Oty ke e , (3' ...Pk. 
RECTIFIER 

CONDON« INPUT p' • • 
TYPE DIECRI / l e  ele „,,, .1,7-•• "'" eel.* V  tes, e / yd e Iv 

Te e/ /er /A i 3. Teci/ ce ee/ Tie et ... 't r e ee elie e 

. 1/4,- 1/4, 
Aze e / rat o- j 

Grid * 1 Voltage: - 28 V. DC Plate Current: 83 rnA. 
DC Grid * 2 Voltage: 140 V. DC Grid * 2 Current, 12.3 inA. 

25006 BEAM 
PENTODE 25.0 0.3 HEATER 

HORIZONTAL 
DEFLECTION 
AMPLIFIER 

Peak Positive Plate Voltage: 3440 V. Plate Dissipation, 5.1 Watts 
Grid 01 Inpu Voltage: T-12 59 

SHORT 

7 PIN 
OCTAL 

6AM 25006 
Peak To Peak Sawtooth. 74 V. 
Negative Peaking 

ISFS BEAM 25.0 0.15 HEATER CLASS A N 
AMPLIFIER C 

110 
110 

110 
110 

7.5 
8.0 

37 
78 

7.0 
13.6 

5800 16.0 2500 
4500 

1.2 
2.9 T-5% 5 ji'.:;, ,CV 15F5PENTODE 

25N6G DOUBLE 
TRIODE 25 0.3 FIEATER CLefi.i,,,,,,, 110 1115   0 45 7 2200 11.5 25 2000 2 ST- 12C 73 32.;1,1 7W 2sN6G 

2SW4GT DIODE 25 0.3 HEATER HALF-WAVE 
RECTIFIER 

Peak In- 600 mA. max.. 
Ho -Switching Transient In for 0.2 sec. max. 3.5 amp. max. 350 1250 125 T-9 35 gcrZ. 4CG 25W4GT 

25X6GT "MBA,/ 25 0.15 HEATER HAgetealg 125 60 T-9 35 7 PIN 
OCTAL 7Q 25X6GT 

2SY4GT DIODE 25 0.15 HEATER BAkejelà, IV. Voltage Ilaptero(euarrteln2t el .fnlIa8. V« 125 75 T-9 32 6 PIN 
ocTAL SAA 25YABGT 

1514 DIODE 25 0.3 HEATER HAILIMIR 
Max. Peak Plate Current: 750 Ma. 
Tube Voltage Drop at 125 inA.: 12 V. 125 125 T-9 32 

6 PIN 
cicva. 5AA 1514 

HALF- WAVE 

25Z5 DOUBLE DIODE 25 0.3 HEATER turiFtlxFo7e DC Current for Each Section 235 700 75 ST-I2 70 ?PIN 6E 25Z5 
DOUBLER 

HALF-WAVE 

25Z6 DOUBLE DIODE 25 0.3 HEATER RecTinse 01 
,. g ,Tti Ial 

DC Current for Each Sec ion 235 700 75 MT-8B 20 
7 PIN 
ocrai. 7Q 2516 

26 TRIODE 1.5 1.05 FIL. CLASS 180 14.5 6.2 1150 7.3 8.3 ST-14 78 
MED. 
4 Nu 4D 26 

26A7GT °Ogg., 26.5 0.6 HEATER CLIMSSPLAIFIER 263 26.5 4.5 20 1.9 5700 1500 0.18 T-9 46 8 PIN OCTAL 8BU 26A7GT 

268K6 DOUBLE DIODE TIMER 26 5 0.07 HEATER CLireettnis 250 2 1.2 1600 62.5 100 T.3% 5 eg'i:., 7BT 269K6 

26CG6 PENTODE 26.5 0.07 HEATER CLetsetimut 250 150 8 9 2.3 2000 720 Cutoff: 40 smhos @ - 24 V. T-534 4 :Pitt 713K 26CG6 

27 TRIODE 2.5 1.75 HEATER CL let.. , 2 ,5,,g 21 
6 

5.2 
2.7 

975 
820 

9.25 
11.0 

9 
9 

ST- 12 70 ni.i,- 5A 27 

Single ulx,. Tw.o tubes in push-pull. 

• • 
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•••••••• » 90 S. à. 

28Z5-36 
FILAMENY TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS BULB RASE 

4//4/ee1/01;41012e/e 
TYPE DEICIMPTIOS4 -16:/lie er c#41/‘ it' e / 

c..eare.., 
e/1., 

d' 

30 

9 

8 PIN 
Loc. 

e" 
0 

613J 

TYPE 

211IS 

4 e 
ov 

T-9 28Z5 ( DO UBLE DIODE 28 0.24 HEATER 
FULL-WAVE 

RECTIFIER Peak Plate Current par Plate: 300 Ma. 450 1250 100 

30 

31 

TRIODE 

TRIODE 

2 

2 

0.06 DC FIL. CL,tep¿'' ,,,E, 180 13.5 
- 

3.1 900 10.3 9.3 ST- I2 70 
SMALL 
4 pn., 4D 30 

0.13 DC Fn .. CLA:SSPtIFIER 
180 
135 

30 
22.5 

12.3 
8 

1050 
925 

3.6 
4.1 

3.8 
3.8 

5700 
7000 

0.375 
0.185 ST- 12 70 

SMALL 
4 NN 4D 31 

32 TETRODB 2 0.06 FIL. CL D. 
:Zeti... 180 67.5 3 1.7 0.4 650 1200 780 ST- 14 79 41gpri 4E 32 

32L7GT 

33 

e"e%lTeoEolie 

PENTODE 

32.5 

2 

0.3 HEATER CLÁZISPtIFIER 90 90 5 38 3 6000 15 90 2600 0.8 T-9 35 get, az 32L7GT 

0.26 DC FIL. " lei:mutt 11? 1.8e 11.5 U.5 3 17411 53457 571) 
6000 

M I°  '1):1 
ST-14 78 il,',°,4 5K 33 

34 PENTODE 2 0.06 DC FIL • CLASS A 
AMPLIFIER 

180 
139 

67.5 
67.9 

3 
1 

2.8 
2.4 

1 
1 

620 
600 

1000 
000 

620 
340 

Cutoff: 15 ounhoe 00 - 22.5 V. ST-14 79 :IT:, 41,4 34 

IS TETRODE 2.5 1.75 HEATgit a ltVirie . 250 90 3 min. 6.5 2.5 1050 400 420 Cutoff: 15 krnhol G) -40 V. ST-14 79 e' 3E 35 

35AS BEAM 
PENTODE 35 0.15 HEATER CLASS A 

AMPLIFIER 

200 
110 

125 
110 

0 
73 

43 , 
40• 

2.0, 
3.0, 

6100 
5800 

34 
14 

5000 
2500 

3.0  
1.5 

Signal: 5.3 V. RMS T-9 30 8i,ocnN. 6AA 3SAS 

35Y4 DIODE 35 0.15 HEATER HALF-WAVER Peak Nat Current ner Plate: 600 ,::. t. 235 7(10 In Inn T.9 25 n 
8 8 5AL 35Y4 

ISZI DIODE 35 0.15 HEATER 8Akelweil. 235 700 100 T-9 30 8,,ep. 4Z ISZI 

3sZ4GT DIODE 35 0.15 HEATER HAgeg:. 235 700 100 T-9 35 
6 PIN 
0,,, 5AA 35Z4G7 

35Z6G DOUBLE 
DIODE 35 0.3 HEATER HALF-WAVE RECTIFIER DC Current for Each Section 235 700 110 ST- I4 77 

7 PIN 
oc-rm. 7Q 35Z6G  

36 TE TRODE 6.3 0.3 M HEAT cLe,eptirigg 250 90 3 3.2 1.7 1080 550 595 ST- 12 72 geler!. 5E 36 

Zero signal 
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37-48 
FILAMENT TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS BULB BASE 

el .z.'' 

TYPE / o-, / DISCiusnoN ; , , AFpuc.Tio 4.7,4:7 ...ea/ es,' 4:1 el ¡fee .tC.1 7/ ee co.l:.ceCrl It4POI 
.?0 

...". e.:' 4:e 4° TYPE 
ar 0' 

/ 

7;4 .tire ''' • 

37 TRIODE 0.3 0.3 HEATER a ",tr rt.,. 250 18 7.5 1100 8.4 9.2 ST-I2 70 Se,":-.1- 5A 37 

38 PENTODE 6.3 0.3 HEATER alert,. 250 250 25 22 3.8 1200 100 120 10,000 2.5 ST-I2 72 35u ti.li 5F 38 

39/44 PENTODE 6.3 0.3 HEATER 
CLASS A 

Alintrint 250 90 3 5.8 1.4 1050 Cutoff: 2 umhos @ -42.5 V. ST-I2 72 551«e¡t 5F 39/44 

40 TRIODE 5 0.25 DC FIL. a letitin.. 180 3 0.2 200 150 30 Load Resistance: 0.25 Megohm ST- I4 78 4°:.:),;, 4D 40 

41 PENTODE 6.3 0.4 HEATER CLASS A 
AMPLIFIER 315 250 21 25.57 4.0? 2100 110 9000 4.5 Signal: 12.7 V. RMS ST- I2 70 86e ipt 68 41 

42 PENTODE 6.3 0.7 HEATER cLiaptIFIES 285 
250 

285 
250 

20 
16.5 

38 
34 

7 
6.5 

2550 
2500 

78 
80 eigo° 11 Signal: 11.6 V. RMS ST-14 78 :et:, 68 42 

43 PENTODE 25 0.3 HEATER CLASS A 
AMPLIFIER 

160 
95 

120 
95 

18 
15 

33 
20 

6.5 
4 

2375 
2000 

42 
45 

5000 
4500 

2.2 
0.9 

Signal: 12.7 V. RMS 
Signal: 10.6 V. RMS ST- I4 78 pi i«Bi.i , 6B 43 

43 TRIODE . 25 . 15 FIL . 
CLASS A 

AMPLI FIER 

275 
I80 

56 
31.5 

36 
31 

2050 
2125 

1.70 
1.65 

3.5 
3.5 

4600 
2700 

2.0 
.825 sr -14 78 411% 40 45 

45Z3 DIODE 45 0.075 HEATER HAaiUsil, 117 350 65 T-534 4 ''',!:,;g SAM 43Z3 

45Z5GT Prom 45 0.15 HEATER llAkikrat 235 700 60 T-9 35 gcril 6AD 45Z5GT 

46 TETRODE 2.5 1.75 FIL. 

CLASS A 
AMPLIFIER D 

250 13 22 2350 2.38 5.6 6400 1.25 fGrrein fibisilarnenmetuceunredter . ST 16 84 erek 5C 46 
CLASS 5 
AMPLIFIER 6 400 0 12,' COMM and output 

for 2 ubea 5800 20 Load la plate-to-plate 

47 PENTODE 2.5 1.75 FIL. CLIZeptIFIER 230 250 16.3 31 6 2500 60 150 7000 2.7 ... ST-16 84 11,:°¡. 313 47 

48 TETRODE 30 0.4 DC 
HEATER 

CLASS A 
AMPLIFIER 125 100 20' 56 6.5 36110 1500 2.5 ST-16 84 ign i,DU 6A I 48 

O Grid tied to plate. Zero signal. Two grids ied together. 
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49-56S 
FILAMENT TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS BULB BASE 

....• Le., "9  ee efe  '•, T:9- oe 0  T e  T,T/,,k,. ov,,.., 
/TYPE DESCRIPTION , APPLKATIO ee y f es; ,........$. ,,e, 

Ve/ ly/.,e/ 

/ / t.. / ey 

RECTIFIER 

/ J 

  
N 

49 TETRODE 

TRIME 

2 0.12 FIL. eLn setimea 135 20 6 1125 4.175 4.7 11.00n 0.17 ST- 14 78 e«,i,,,,, 5C 49 

SO 7.5 1.25 FIL. CL2.%14.,IFIER 450 84 55 2100 1.8 3.8 4350 4.6 ST- I6 89 eEpri 4D 50 

50A5 "¡UT. 50 0.15 HEATER 
CLULYIFIER 21CleU 112115J ?.5 170 IV "00 2183 

4000 
2000 

3.8 
2.1 

T-9 LOC. 6AA SOAS 

SOAX6G 

50SICS 

L'UL.E. so 0.3 HEATER Ftl-LIMR 35711- 1250 I ST- 14 77 jcVZ, 7Q SOAX6G 

BEAM PENTODE 50 0.15 HEATER a t ilt,. 110 110 7.5 49, 3.5 1' 8500 100 6500 3.5 T-65§ 9 rp.„..,, 9BQ SOWS 

5006G nees-rona 50 0.15 HEA FEE ri.raltIFIER /00 115 14 hI 2.2 7100 18.3 2600 6 Signal, 10 V. EMS ST- 14 77 gcr;', 7S 5006G 

50X6 DoUBLE 
DIODE 

lan'FILE 01011E 

50 

50 

0.15 

0.15 

HEATER 

HEATER 

HAjera, 

VOLTAGE., 

a- ritijEjec:rumut 
SINGLE 

SECTION 

%Val. plat,: ,,,ra 
pilot lamp 

235 75 T-9 ler. 2AJ SOX6 
_ 

50Y7GT SOY7GT 
paaps;64, dame. 

and tapped heater section 

117 

235 

65 

65 
T-9 35 6 ' OCTAL BAN 

SOZ7G DOUBLE 
DIODE 50 0.15 HEATER HAiiieee,T. 235 65 ST- I2 6 IVAN', 8A N SOZ7G 

53 DOUBLE 
TRIODE 2.5 2 HEATER 

cuAlisin.B1 I' 1 IS It 3°0 0 35P Current and output 
for both sections 

8000 10 Load is plate- to-plate 
ST- 14 78 '1E,,DI,„",7B 53 

CLARY A 
AMPLIFIER I 31 6 7 31110 11 35 Both sections in parallel 

SS DOUBLE DIODE 2.5 1.0 HEATER CL21SPL'IFIER 250 20 1100 7.5 8.3 20.000 0.35 sr 12 72 rAL,,,," 6G 55 

555 DOUBLE DIODE 2.5 1.0 FIEATER CLAIISPL'IFIER 250 20 1100 7.5 8.3 20,000 0.35 ST- I2 72 S:Pt...j" 6G 55S 

56 TRIODE 2.5 1.0 HEATER CL,ePt.,IFIER 250 13.5 1450 9.5 13.8 ST- I2 70 5,5e,it . 5A 56 

36S TRIODE 2.5 1.0 HEATER CLZISPL'IFIER 250 13.5 1450 9.5 13.8 ST.12 70 
se PAILNL 5 56S 

Zero 
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57-84/6Z4 

2 TYPE DESCRIPTION 

57 

58 

PENTODE 

FILAMENT 

//  

2.5 1.0 HEATER 

APPLICATION 

CLASS A 
AMPLIFIER 250 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

e eee,4 el 9:i 1/0 Y ee lei M erie 
/ 

é• •Z>eTet.9 T  

u , J r RECTIFIER 

0' e 

100 2 0.5 1225 1000 

PENTODE 2.5 1.0 HEATER 
CLASS A 

AMPLIFIER 250 100 3 8.2 2 1600 800 1280 

o, BULB BASE  ‘, TYPE 

ST- 12C 76 si,meji.li 6F 57 

Cutoff. 2 wohos g -50 V. ST- 12C 76 
SMALL 
6 PIN 6F 58 

59 PENTODE 2,5 2.0 HEATER 
CLASS 

250 250 18 35 9 2500 40 100 6000 3 ST- 16 84 7 PIN 7A 59 

70A7GT DIODE 
PENTODE 70 0.15 HEATER 

PENTODE 
CLASS A 
AMPLIFIER 

110 110 7.5 40 3 5800 80 2500 1.5 T-9 35 
8 PIN 
OCTAL 8AB 70A7GT 

71A 

75 

755 

TRIODE 

DOUBLE DIODE 
TRIODE 

5 

6.3 

0.25 FIL. 

0.3 HEATER 

CLASS A 
AMPLIFIER 180 

CLASS A 
AMPLIFIER 250 

DOUBLE DIODE 
TRIODE 6.3 0.3 HEATER 

CLASS A 
AMPLIFIER 250 

40.5 

2 

2 

20 1700 1.75 3 4800 0.79 ST- I4 78 4 FIS 4D 71A 

0.9 1100 91 100 ST- 12 72 
SMALL 
6 PIN 6G 75 

0.9 1100 91 100 ST- I2 72 

76 TRIODE 6.3 0.3 HEATER CLASS A 
AMPLIFIER 

250 
100 5 

5 
2.5 

1450 9.5 13.8 
1150 12 

ST- 12 70 

SMALL 
6 PIN 

SMALL 
5 PIS 

6G 75$ 

5A 76 

77 PENTODE 6.3 0.3 HEATER 
CLASS A 

AMPLIFIER 250 100 3 2.3 0.5 1250 1000 ST- 12 72 

78 PENTODE 6.3 0.3 HEATER CLASS A 
AMPLIFIER 

250 
90 

125 
90 

3 
3 

10.5 
5.4 

2.6 1650 600 
1.3 1275 300 

Cutoff: 2 grottos 00 - 42.5 V. 
Cutoff 2 prob. @ - 38.5 V. 

ST- I2 72 

79 

80 

DOUBLE 
TRIODE 6.3 0.6 HEATER CLASS B 

AMPLIFIER 250 0 10.6 14,000 8 ST- 12 72 

SMALL 
6 PIN 

SMALL 
6 PIN 

SMALL 
6 PIN 

6F 77 

6F 78 

6H 

DOUBLE DIODE 5 2 FIL. FULL-WAVE 
RECTIFIER 

350 1400 125 ST- I4 78 4 PIN 4C 

79 

110 

81 DIODE 7.5 1.25 ell.. HAWelL 700 2000 85 ST- I6 89 
MED. 
4 piN 48 81 

89 
MERCURY 
FILLED 
but BLit 
DIODE 

2 5 1 FII. FULL-WAVE 
RECTIFIER 

450 1550 115 ST- 14 78 
,iNfErla 

IN" 4C 84 

$31( DOUBLE DIODE 5 2 HEATER FULL-WAVE RECTIFIER 375 1400 175 ST-I4 78 
MED. 
4 FIN 4AD 83 1( 

84/6Z4 DOUBLE DIODE 6.3 0.5 HEATER FUlteit.0 . 325 1250 60 ST-12 70 SMALL 
J PIN 

5D 84/6Z4  
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e...•••• NU 41. 

85-713A 

/PE CIESCRIPTIOP47 

RS 
DOUBLE DIODE 
TRIODE 6.3 

FILAMENT TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

A„ucm,./Ylieffyeii/e. * yelltbereef4eled" 
/7/4/deit ce,* 

EEC TIME 
ONO. neMS 11~ 

0.3 HEATER W at tIFIER 250 20 1100 7.5 8.3 20,1511 0.35 ST-12 

BULB 

71 SeetLi.; 

IASE 

6G U 

89 PENTODE 6.3 0.4 HEATER 
CLASS A 

AMPLIFIER 250 250 25 32 5.5 1800 70 125 6750 3.4 ST 12 72 
SMALL 
6 PIN 6F 89 

117L7/ 
M7GT 

DIODE BEAM 
PENTODE 

117 0.09 HEATER 

BEAM POWER 
UNIT AS 
CLASS A 
AMPLIFIER 

HALF-WAVE 
RECTIFIER 

BEAM POWER 
UNIT AS 
CLASS A 
AMPLIFIER 

105 105 5.2 43 4 5300 17 4000 0.85 

117 1 3501 75 

T-9 41 8 PIN 
OCTAL 8A0 

117L7/ 
M7GT 

117N7GT DIODE BEAM 
PENTIMW 117 0.09 HEATER 

100 100 6 51 5 7000 16 3000 1.2 

HALF-WAVE 
RECTIFIER 

117 1 350 1 75 

T-9 41 8 PIN 
OCTAL 8AV 117N7GT 

117P7GT DIODE UPAN 
PENTODE 115 5.09 HLA I ER 

PENTODE 
LLASs A 
AMPLIFIER 

105 105 5.2 43 4 5300 17 4000 0.85 T-9 41 
PIN 

OCTAL 8AV 

117Z4GT DIODE 117 0.04 HEATER HALF-WAVE 
RECTIFIER 

117 350 90 T-9 28 6 PIN 
OCTAL 

117Z6GT DOUBLE DIODE 117 0.075 HEATER HALF-WAVE RECTIFIER DC current for each section 

183 TRIODE 5 1.25 FIL. CLASS A 
AMPLIFIER 250 60 25 

235 700 60 T-9 7 inn 
35 carrAL 7Q 

117P7GT 

117Z4GT 

117Z6GT 

1800 1.8 3.2 4500 2 PIS ST- I4 78 4D 183 

316A 

485 

TRIODE 

TRIODE 

703A TRIODE 

2.0 3.65 FIL. 
CLASS C 

AMPLIFIER 450 250 80 7.5 T-4h ACORN 316A 

3 1.3 HEATER 
CLASS A 

AMPLIFIER 180 9 6 1350 9.3 12.5 ST- I2 70 SMALL 
SA 485 

1.15 4.5 FIL. 
OSCILLATOR 
AMPLIFIER 
MIXER 

350 2075 T-4h ACORN 703A 

705A DIODE 5.0 5 FIL. HALF-WAVE 
RECTIFIER 

Max Peak Inverse Plate Voltage: 35 Kv. Max. Peak Plate Current: 500 Ma. 
Max. Avg Rectified Plate Current: 100 Ma. Voltage Drop ( I. 365 Ma.): 300 V. 

T-444 ACORN 705A 

713A PENTODE 6.3 .175 HEATER 
CLASS A 

AMPLIFIER 120 120 2 7.5 I 2.5 4000 I 250 T-4Y4 ACORN 713A 



717A-XXL 
FILAMENT TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS SUL/ RASE 

0 e 
e 6̀ Ó` 

1/4, 0 
DE h 

TYPE SCRIPTION _I y. APPLICATION er erceyksier 7f ire ote 
(.7 

to 

WM» 

de 
rem 

isc/eec/ey 
ed _pi i j ,,,,,,,,,, 

4' d'e / 

717A PENTODE 6.3 .17 HEATER CLePL'IFIER 120 120 2 7.5 2.5 4000 250 T-4 ACORN 717A 

950 PENTODE 2 0.12 DC FIL. CL'aPtIFIER 135 135 16.5 7 2 950 105 100 13.500 0.45 ST- I4 78 eig 5K 950 

954 PENTODE 6.3 0.15 HEATER 
CLASS 

AIMEP LA IFIER 
90 
250 

90 
100 

3 
3 

1.2 
2 

0.5 
0.7 

1100 
1400 

1000 
1500 

T-454 ACORN 954 

955 TRIODE 6.3 0.15 HEATER CLeptIFIER g?, 5 
7 

4.5 
6.3 

2000 
2200 

12.5 
11.4 

25 
25 

T-4I,¡ ACORN 955 

956 PENTODE 6.3 0.15 HEATER CLASS 250 100 3 6.7 2.7 1800 700 T-4% ACORN 956 

1625 
BEAM 12.6 0.45 HEATER CLAMPLCIFIERTEED. 750 250 45 100 6 50 ST- 16 89 7 PIN 

BAY. 
SAZ 1625 

1626 TRIODE 12.6 0.25 HEATER CLeispiyyc my 250 32 25 2500 2.5 ST- I2 70 
8 PIN „ AL 6Q 1626  

1629 TRIICZCATOR 12.6 0.15 HEATER TUNING INDICATOR 
Plate: 250 V. thru I Meg 6.24 Ma. Target: 250 V. 4 Ma. Shadow Angle: 90 ° at Zero Bias 

0° at - 8 V. Bias 
T-9 50 

7 ens 
OCTAL  1629 

1654 DIODE 1.4 0.05 FIL. 'I Agein 2500 6 1 T-5% fieSIni 1654 

9004 DIODE 6.3 0.15 HEATER "F DETECTOR 
Max. AC Plate Voltage: 117 V. RMS 
Max. DC Output Current: 5 mA. 

T-4 ACORN 40J 9004 

900S DIODE 3.6 0.165 HEATER I." DETECTOR 
Max. AC Plate Voltage: 117 V. RMS 
Max. DC Output Current: 1.0 mA. 

T-44 ACORN 5BG 9005 

9006 DIODE 6.3 

14.0 

0.15 

0.16 

HEATER 

HEATER 

DEngfAga 

CLePL'IFIER 

270 750 S T-5% 3 71",,NIk 6BH 9006 

XXD TWg,... 250 10 9.0 2100 7.6 16 T-9 26 8 ' '''' LOC. RAC XXD 

XXL TRIODE 7.0 0.32 HEATER CLASS 'ISIER 
100 
250 

0 
8 

10.0 
8.0 

3600 
2300 

7.0 
8.7 

25 
20 

T-9 26 8Lg.N. X XL 

• • 
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BASE DIAGRAMS FOR TUBES NOT RECOMMENDED FOR NEW EQUIPMENT DESIGN 

4A1 

4G 

4Y 

SAD 

4AC 

4BU 

4K 

SA 

SAF 

TUNG-SCIL 

4AD 

4C 

IM 

SAA 

SAG 

4A11 

ID 

IX 

SAC 

SAM 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOONELELO, NEW ./ ERSF:Y. U.S.A. EICTOBER 1, 1958 PLATE • 5341 



BASE DIAGRAMS FOR TUBES NOT RECOMMENDED FOR NEW EQUIPMENT DESIGN 

TUNG-SOL 

SAS SAZ se 

sISZ Sc SD OE 

SF 5K sM 

SR ss ST 

sieF 

sa 

SU 

SY 6A 6AA 6AR 



3ASE DIAGRAMS FOR TUBES NOT RECOMENDED FOR NEW EQUIPMENT DESIGN 

6AD 6AE 6AF 

6AP 6AU 

68 68A 

61X 6C 

6F 6G 

TUN G-SOL 

6AW 

6BD 

6CH 

6H 

6AM 

6AX 

61J 

6D 

6J 

TUNG-SOL ELECTRIC INC. ELECTRON TIRE DIVISION, BLDJNFIELD, NEW JERSEY, U.S.A. OCTOBER 1, 1958 PLATE 95342 



BASE DIAGRAMS -FOR TUBES NOT RECOMMENDED FOR NEW EQUIPMENT DESIGN 

TUNG-SOL 

6L 6M 60 6R 

65 6W 6X 6Y 

7A 7AA 7AB 7AD 

7AF 7AG 7AH ?Ai 

7AK 7AL 7AM 7A0 



BASE DIAGRAMS FOR TUBES NOT REUMMENDED FOR NEW EQUIPMENT DESIGN 

TU110101L 

7AP 7AU 7AX 7AZ 

78 71E 78J 

71T 1c 7CA 

7D 7F 7G 

7K 70 7R 

71K 

7CB 

7H 

75 

, , LECTRIC INC. ELECTRON TUBE DIVISION, BLOOWFIELD. NEW JERAY, U.S.A. OCTOBER 1, 1958 PLATE *5343 



BASE DIAGRAMS FOR TUBES NOT RECOMMENDED FOR NEW EQUIPMENT DESIGN 

(  TUNG-SOL   

71 7U 

7Z eA eAle SAC 

SAE 8AF 

SAN SAS 8AV 

88K 

7V 7W 

eAj SAL 

ell 

e80 

 f 



BASE DIAGRAMS FOR TUBES NOT RECOMMENDED FOR NEW EQUIPMENT DESIGN 

TUNC•SOL 

811U 811V SC SCR 

SCN 8C0 

8DL 8F 8FV 

eK 814 

SS SL 

SCP 

eo 

ST 

SCO 

eH 

SR 

ew 

TUN,SOL ELECTRIC INC. ELECTRON TUBE DIVISION. BLOOMFIELD. NEW • ERSET, U.S.A. OCTOBER 1, 1958 PLATE .53" 



BASE DIAGRAMS FOR TUBES NOT RECOMMENDED FOR NE' EQUIPIENT 

TUNG-SOL   

8Y 9AH 9AJ 



BULB TEMPERATURE CURVES 

TURS-SOL 

BULB TEMPERATURE CURVES 

One of the most important factors affectirg the useful life of electron 
tubes is the temperature at which certain parts are required to operate. 
In the past this has been controlled largely by electrode dissipation 
ratings. Recently a few, but now increasing number of tube types have 
been rated or the maximum allowable bulb temperature in addition to 
these dissipation ratings. The following curves relate the approximate 
"hot—spot" bulb temperature to the total dissipation ( including heater 
power) for various sizes of bulbs under arbitrary refererce conditions. 
Therefore, if the dissipation is known, these curves may be used to 
estimate whether or not the bulb temperature rating would be exceeded 
under such conditions. However, sufficient departure from these 
conditions would require actual temperature measurement. 

The curvesneyalso be used tofind the approximate dissipation indirectly 
from bulb temperature when complex non—linear voltages and currents, 
such as are frequently encountered in radar, pulse and television 
service, make measurement by conventional direct methods very difficult 
it not impossible. 

Data forthe curves were taken by applying D.C. voltages ta the indicated 
representat've types in a 5" X 5" X 7" enclosure, and measuring the 
hottest bulb temperature with an iron—constantan thermocouple made 
of . 003" wire. This "hot—spot" is usually found two—thirds to three— 
quarters of the way up the plate structure near the place where the 
plate is closest ta the glass. 

Any bulb temperature measurement should be made with a thermocouple that 
is made of very fine wire. In addition, great care must also be taken to 
minimize convection cooling, and to allow sufficient time to obtair a 
stable reading. 

 1 

TUNG-SOL ELECTRIC INC. ELECTRON TUNE DIVISION REMARK, NEW JERSEY. U.S. A. AUGUST 1, 1953 PLATE 3296 
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BULB TEMPERATURE vs DISSIPATION 
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NOTE: ALL DATA TAKEN AT HOTTEST POINT ON 
BULB ( AS FOUND AT RATED DISSIPATION WITH 
TUBE IN VERTICAL POSITION. 

A BOX 6" SQUARE 7" HIGH USED TO 
MINIMIZE TEMPERATURE VARIATIONS DUE TO 
ROOM AIR CURRENTS ENCLOSED THE TUBE. 

0 5 10 15 20 25 30 35 

TOTAL INTERNAL DISSIPATION INCLUDING HEATER POWER - WATTS 



CONTENTS 

TUNG-SOL 

MILITARY AND INDUSTRIAL TUBE TYPE SECTION 

e 

• 

Page Plate Fage Plate 

Contents 6448 6A.S7G 5242 
Contents 6449 6A.U6WA 4461 
Standard Electron Tubes 4512 6A U6WA 4846 
Military and Industrial 6A U6WA 4463 
Tube Type Prefac.? 5214 6C A7 5722 

Series Regulator Tubes 5493 6C A7 5723 
OB2 5253 6C A7 5724 
082 5254 6C A7 5725 
OB2 5255 6CA7 5726 
0C3W 5494 6C A7 5727 
0C3W 5495 604 5215 

0C3W 5496 604 521 6 
OD3W 5497 6L5GC 5815 
OD3W 5498 6L5GC 5816 
OD3W 5499 61.6GC 5817 

1 R5WA 5967 6L5GC 5818 
1 R5WA 5968 6L6GC 581 9 
1 R5WA 5969 61.6GC 641 9 
1 S22 5500 6L•iWGB 4464 
1 T4WA 5807 61_,;WG8 4847 
1 T4WA 5808 6Lt;WGB 4466 
1 T4WA 5809 6SN7WGTA 4848 
1 U4WA 581 0 6SN7WGTA 4849 
1 U4WA 5811 6SN7WGTA 4850 
1 U5WA 5970 6SN7WGTA 4851 
1 U5WA 5971 6X 1W 4852 
1 U5WA 5972 6X4W 4853 
1Z2 5234 6X•7W 4854 
1Z2 5235 6X IWA 6008 
2D21 W 5371 6X4WA 6009 
2D21 W 5372 6X.SWA 601 0 
2E26 6110 6X4WA 6011 
2E26 6058 6X4WA 6012 
2E26 6059 12AT7WA 4467 

2E26 6060 12AT7WA 4855 
2E26 6061 12AT7WA 4469 
2E30 6200 26E 6WG 4856 
2E30 6201 267.5W 4857 

2E30 6202 2625W 4858 
2E30 6203 322B 5821 
3828 5236 322B 5822 
3828 5237 32:13 5823 
3C23 5812 392A 5824 
3C23 5813 392A 5825 
3C23 5814 392A 5826 
3V4WA 6003 39.5A 5256 
4832 5238 395A 5827 
4832 5239 395A 5258 
5AT4 6204 395A 5259 
5R4WGA 5373 407A 5243 
5R4WGA 5374 407A 5244 

5R4WGB 5375 CH 1027 5728 
5R4WGB 5376 CH 1027 5755 
5R4WGB 5377 CH 1095 5521 
6AH6WA 0004 CH 1096 5522 
6AH6WA 6005 CH 1096 5523 
6AH6WA 6006 CH 1097 5524 
6AH6WA 6007 CH • 1097 5525 
6A57G 6112 VC-1257 5260 

6AS7G 5241 VC-1257 5261 

TUNG-SOL ELECTRIC INC ELECTRDN TUBE D IVISION BLOOMFIELD N J ., U S A M AY I. 1962 PLATE # 6449 



CONTENTS 

TUNG-SOL 

MILITARY AND INDUSTRIAL TUBE TYPE SECTION 

Page Plate 

VC- 1257 5262 
VC- 1257 5263 
1258 5501 
1258 5502 
1258 5518 
2050 5620 
2050 5504 
2050VV 5621 
2050W 5265 
5517 5378 
5636 4471 
5636 4859 
5636 4860 
5636 4861 
5639 4475 
5639 4862 
5639 4477 
5639WA 5729 
5639 WA 5730 
5639VVA 5731 
5639 WA 5732 
5639 WA 5756 
5643 5266 
5643 5828 
5643 5268 
5651 5247 
5651 5248 
5651 WA 5379 
5651 WA 5380 
5651 WA 5381 
5654 6450 

5654 6451 
5654/6AK5VV/6096 4478 
5654/6AK5VV/6096 4863 
5654/6AK5VV/606 4480 
5670 6452 
5670 6453 
5670WA 4481 
5670VVA 4864 
5672 6454 
5672 6455 
5676 6456 
5676 6457 
5678 6458 
5678 6459 
5686 6460 
5686 6461 
5687 6462 
5687 6463 
5687VVA 5505 
5687VVA 4865 
5687WA 4485 
5691 6464 
5691 6465 
5693 6466 
5693 6467 
5693 6468 
5693 6469 
5696 5382 
5696 5383 

Page Plate 

5702 WA 
5702 WA 
5702 WA 
5702 WA 
5702VVB 
5702Va 
5702VVB 
5702W8 
5702VVB 
5703 WA 
5703 WA 
5703 WA 
5703 WA 
5703V/B 
5703V/B 

5703,4VB 
5703ffl 
5718 
571 8 
5718 
571 8 
571 9 
571 9 
5719 
5719 
5725/6AS6W/6187 
5725/6A56W/6187 
5725/6AS6VV/6187 
5726 
5726/6AL5W/6097 
5726/6AL5VV/6097 
5744 
5744VVB 
5744\VB 
5744ffl 
5744VVB 
5749 
5745; 
5749/68A6VV 
5749/6BAffl 
5749/68A6W 
5751 
5751 WA 
5751 WA 
5751 WA 
5763 
5763 
5763 
5783 
5783 WA 
5783 WA 
5783 WA 
5783VVB 
5783VVB 
5783VVB 
5784 WA 
5784 WA 
5784 WA 
5784 WA 

5814 

6420 
5623 
5624 

5625 
6421 
5627 
5628 
5629 
5630 
5631 
5632 
5633 
5634 
5635 
5636 
5637 
5638 
5639 
5640 
5641 
5642 
5643 
5644 
5645 
5646 
4486 
4488 
4866 
6470 
4489 
4867 
6471 
5647 
5648 
5649 
5650 
6472 
6473 
4491 
4868 
4493 
6474 
4494 
4869 
4496 
6013 
601 4 

6015 
5651 
521 7 
5218 
5219 
5652 
5653 
5654 
5733 
5734 
5735 
5736 
6475 



CONTENTS 

TUMG-SOL 

MILITARY AND INDUS1RIAL TUBE TYPE SECTION 

Page Mate Page Plate 

5814 6476 6026 6305 

5814VVA 4497 6026 6306 
5814VVA 4870 6080 WA 611 8 
5814VVA 4499 6080 WA 5534 
5829 WA 4871 6080 WA 5535 

5829VVA 4872 6088 6062 
5829 WA 4873 6088 5669 

5839 6477 6098 I6AR6VVA 4503 
5839 6478 6098/6AR6VVA 4876 

5840 6131 6110 6307 

5840 5830 6111 6308 
5840 5831 6111 5671 

5840 5832 6111 5672 

5852 6479 6111 5673 

5852 6480 6111 VVA 6309 

5875 6481 6111 VVA 5841 

5881 6482 61110/A 5842 

5881 6483 6111 VVA 5843 
5881 6484 6111 VVA 5844 

5896 5655 6112 5737 
5896 5656 6112 5738 
5899 5657 6112 5739 

5899 5658 6112VVA 5976 

5899 5659 6112VVA 5977 

5902 5660 6112VVA 5978 
5902 5661 6112VVA 5979 

5902 5662 6112VVA 5980 
5902 5663 618616AG5VVA 6040 
5948 5526 6186/6A(35VVA 6041 

5948 5527 6186Y6AC35VVA 6042 

5948 5528 618& 6119 

5948 5529 6188/65U7VVGT 4877 

5949 5530 6188/6SU7VVGT 4878 

5949 5531 6188/6SU7VV(37 6085 

5949 5532 6189/12Au7vvA 4879 

5963 6303 6189/12AU7VVA 4880 

5963 5665 6189/12Au7vvA 4881 

5964 6304 6201 6310 

5964 5667 6201 6311 

5965 6035 6201 6312 

5965 6036 6201 6313 
5965 6037 6205 6132 

5965 6038 6205 5846 

5998 5220 6205 5847 
5998 5221 6205 5848 
5998 5222 6206 6314 

6000 6117 6216 6315 
6005 6485 6216 6316 

6005 6486 6216 6317 
6012 6039 6245 5740 

6012 5834 6245 5741 
6021 4874 6245 5742 

6021 4875 6245 5743 

6021 6487 6327 6488 
6021 5098 6327 6489 

6021 WA 5835 6336A 5223 

6021 WA 5836 6336A 5224 
6021 WA 5837 6336A 5225 

6021 WA 5838 6394 A 5226 
6021 WA 5839 6394A 5227 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIE...D. N. J U.S A. MAY I. 1962 PLATE # 6449 



CONTENTS 

TUNG-SOL 

MILITARY AND INDUSTRIAL TUBE TYPE SECTION 

Page Plate Page Plate 

6394A 5228 7191 5397 
6418 6120 7191 5398 
6418 5675 7192 5399 
6419 6063 7192 5400 
6419 6064 7192 5409 
6520 5384 7236 6211 

6520 5385 7240 5507 
6528 5229 7240 5508 
6528 5230 7240 5509 
6528 5506 7241 5401 
6528 5232 7241 5402 
6533 5744 7241 5403 
6533 5745 7241 5404 
6533 5746 7242 5405 
6542 5386 7242 5406 
6542 5387 7242 5407 
6542 5388 7242 5408 
6550 6490 7246 6318 
6550 6491 7246 6319 
6550 6492 7323 5748 
6627/0132WA 5390 7323 5511 
6627/0B2WA 5391 7355 5851 
6627/0B2VVA 5392 7370 6497 
6418 6120 7400 5749 
6419 6063 7400 5750 
6419 6064 7400 5751 
6664 6121 7400 5542 
6664 6122 7401 5752 
6676 6205 7401 5753 
6676 6206 7401 5754 

6676 6207 7401 5543 
6687 6016 7581 6212 
6688 5849 7581 6213 
6688 5850 7581 6214 
6832 6123 7581 6215 
6832 6124 7581 6216 
6887 6208 7581 6422 
6943 5676 7591 6125 

6943 5677 7607 5853 
6977 6376 7701 6320 
6977 5679 7716 6218 
7025 6493 7716 6219 
7025 6494 7719 6017 
7044 6210 771 9 601 8 
7044 5981 7724 6220 
7099 5536 7724 6221 
7099 5537 7803 6321 
7099 5538 7851 6126 
7105 5539 7867 6127 
7105 5540 8049 6222 
7105 5541 8217 6423 
7189 6495 8217 6424 
7189 6496 8217 6425 
7190 5393 9001 6498 
7190 5394 9002 6499 
7190 5395 9003 6500 
7191 5747 
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• 
RECEIVING TUBES 

STANDARD ELECTRON TUBES 
MIL- STD-200D 
MAY 29, 1958 

• 

FILAMENT 
VOLTAGE DIODES TRIODES 

TWIN 
TRIODES 

PENTODES MIXERS 
AND 

CONVERTERS 

POWER OUTPUT 
12 LC I IFIERS 

RL'irrE SHARP PENTODES TRIODES 

1.25 and 1.4 t1K3 — t 3A5 -- t'lAD4 
•IA114 

- t3B4 
3V4 

15672 
+.6088 

- t1B3GT 

+112 

50 — — — — — I 5R4WGA 
t5Y3WGTA 

6.3 *5647 

t6726/6ALSW 
•5829WA 

t*8896 
F*6110 

t6C4WA 
*5703WA 

*5703W13 

t*6718 
t*S110 
*5744WA 

*5744WB 
*6222 

.C533 

tl2AT7WA 

t5670 

t5751 
*5755 

t5811A 
t*6021 

t•6111 

«86112 

t5749, 6BA6W 

t*S899 
*6206 

t6AH6 

t6AU6WA 
t5654/6AK5W 
*5702WA 
•5702WB 
15840 

*6205 

t*5636 
t5725/6AS6W 
TS750/613E6W 

*5784WA 

t2E30 
6AG7Y 

6ANSWA 
6BG6G 

tKi RWM3 

t*5639 
t5686 

15902 
06005 , 6AUSW 

6094 

6384 

5687 WA 
t6080WA 

1- 5641 

86203 

TRIODES TÉTRODES 
TWIN 

TETRODÉS 
PULSE 

MODULAtORS 

RECTIFIERS CLIPPER 
TUBES 

VACUUM GAS GRID CONTROL 

100TH 84-400A t832A t3D21A t2X2A OZ4A 1003 857B tC1 K t3B29 

250TH t4D21 t5894 t3E29 t3B24WA 3B 869B 884 t4B31 

t450TL 04-65A t4C35A t371B t3B28 1005 *5643 

811A t4X150A t4PR60A 836 41326 5517 +5684 C3.1 A 

4X250 5C22/HT-415 1616 t4 B32 +5685 C61 

t5933WA t1258 88020 6C *5696 

t5948 

t5949 

1613 +5727 2D21W 

06130 

S
T
A
N
D
A
R
D
 
E
L
E
C
T
R
O
N
 
T
U
B
E
S
 

*Subminiature type. 
t Also U.S. tubes on NATO priority list of electronic tubes ( valves). 



• 

STANDARD ELECTRON TUBES 

• 

MICROWAVE TUBES MISCELLANEOUS TUBES AND SEMICONDUCTOR DEVICES 

MAGNETRONS 
GAS SWITCHING 

AIR TR 
KLYSTRONS DIODES TRIODES 

2151A 

t4J50 

4152A 

t4154-59 

t4178 

t5586 

5607 

t5657 

6027 

1835A 

1636 

1B37A 

1844 

1851 

1652 

1653 

1856 

5792 

5793 

5883 

5921 

5922 

1623 

1826 

1627 

1650 

1655 

1658A 

1863A 

5853 

5863 

5865 

5927 

2K22 

2 K26 

t2 K28 

2K29 

2K50 

t6BL6 

726A, B. C 

5981 

6310 

6312 

2B22 5893 

CATHODE RAY 
DIODES 

(CRYSTALS) PHOTOTUBES 
VOLTAGE 

REGULATORS 

t2BPI 
3ACP ( IA, 7A) 
t3WP1 
5AFP ( 1. 7) 

t5CP ( IA, 7A, 12) 
t5FP7A 
5FPI4A 
51PIA 
5RP ( 7A, 11A) 
7MP7 
tIOKP7 
12SP7D 

t1N21C 
t1N23C 
t1N23CR 
11N25 
t1N26 
t1N31 
111132 
t1N53 
t1N78 
1N198 
1N253 
IN254 
1 N255 
I N256 
1N277 
1N281 
I N457 
I N458 
IN459 

IP21 TOA2WA 
40 82 WA 
45644 
5651WA 

t•5783WA 
•5787WA 

• Subminiature type. 
t Also U.S. tubes on NATO priority list of elect onic tubes ( valves). 



MILITARY, INDUSTRIAL, AND PREMIUM TYPES 

TUNG•SOL 

MILIIARY. INDUSTRIAL, AFD PREMIUM TYPES 

The information in this section includes data on tube types not intendel 
for usage in the entertainment field. Tie industrial types include thy-
ratrons, cold-cathodE grid contrclied tubes, cold-cathode regulator and 
refererce tubes, series pass tubes for power supply service, etc. The 
m"litary and premien ypes incluie typEs " ntended for military and in-
dustrial application, such as airÉcrne and mobile equipment, which re-
quire the utmost in rerformance and rel ability under severe condition 
of mechanicat shock and vibration. 

Much of the data on premium and r.ilitary types has been taken from thi 
MIL-E-1C specificatiors in effect at the time of publication. Whileall 
Pcssible precautions have been taken to assure the accuracy of thi-, 
material, TUNG-SOL ELECTRIC INC. a;sum no liability or responsibility 
with regard to its use. 

 .1 
_11. ELECTRIC INC. ELECTRON TUtE DIVISION PLOGYFIELD, NEN AERSEY, U.S.A. APRIL 1, 1958 PLAT: A5214 
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SERIES REGULATOR TUBES 

ILINII •à111. 

SERIES REGJLAT OR TUBES 

POWER DISSIP ATION 

Total ?late Dissipation 26 to 30 W. 60 W. 100 W. 

Low Mu 6AS7G 
6080 WA* 

6336 
6336A" 

7241* 

Medium Mu 5998 6528* 7242* 

TYPICAL VALUES FOR REGULATOR SERVICE PER TUBE 

Type 
Total Plate 
Current 

Range of Tube 
Voltage Drop 

Min:mum 
Tube Drop 

Grid Voltage 
Swing 

613.30WA*, 6AS7G 

, 

200 mA 
100 

75 v. 
200 

35 v. 
25 

50 v. 
140 : 

5998 200 
100 

.30 
200 

45 
30 

20 
52 

6336A*, 6336 500 
200 

50 
235 

50 
35 

25 
95 

6528* 400 
200 

55 
225 

70 
45 

10 
35 

7241* 750 
300 

65 
270 

50 
35 

25 
110 

7242* 600 
250 

30 
3::5 

70 
40 

13 
45 

OTHER PERTINENT CHARACTER IATICS PER TUBE 

Type 
Max. 
Plate 

Current 

Max. 
Plate 

Voltage 
MJ Gm Bulb Construction 

6080WA*, 6AS7G 250. mA 250. V. 2.0 14.900 uM T12IST16 Twin Triode 
5998 280 275 5.5 28,C00 ST16 Twin Triode 

6336A*, 6336 800 400 2.7 27,000 716 Twin Triode 
6528* 600 400 9.0 74,000 1116 Twin Triode 

7241* 1000 400 2.2 40,500 1718 Single Anode 
Three Cathodes 

7242* 900 400 9.0 111,000 1118 Single Anode 
Three Cathodes 

Rugged, long 1.8. CHATHAM ELECTRONICS 

Division of Tung- Sol Electric Inc. 

5 15-58 

-I 

TUNG-EOL ELECTRIC INC, ELECTROK TUBE DIVISION BIOONFIE_D, ROW JERSEY. U.S.A. MAY 1, 199 PLATE V”93 
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TENTATIVE DATA 0A2 

4 
d 

I. 

PLATE 

201$ 

Ju At 0, 
194e 

M.LX 

Fr 
2f 

M21 Ax 

21: 
MAX 

GLASS BULB 

TUNG-SOL 

VOLTAGE REGULATOR 

MINIATURE lYPE 

COLO-CATHODE GLOW DiSHARGE 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

THE 0A2 IS A COLD CATHODE GLOW- DISCHARGE TUBE USING THE MINIATURE CON-
STRUCTION. IT IS .NTENDED FOF 11 ,E AS A VOLTAGE REGULATOR 10 MAINTAIN 
CONSTANT VOLTAGE ACROSS A LOAD WITH MODERATE CHANGES IN LCAO CURRENT ANI 
SUPPLY VOLTAGE. 

RATINGS 
uppimpm AND MININOS RATINGS ARE ABSOLUTE VALUES 

MAXIMUM AVERAGE STARTING CUARENTA 75 
MAXIMUM DC OPERATING CURRENT ( CONTINUOUS) 30 
MINIMUM DC OPERATING CNEIRENT ( CdNTINuOUSI 5 
MAXIMUM AMBIENT TEMPERATURE +90 
MINIMUM AMBIENT TEMPERATURE -55 

A AeERAGED OVER STARTING PERIOD NOT ExCEEDING 10 SECONDS. 

MA. 

MA. 

MA. 
0, 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

MINIMUM DC ANODE SUPPLY VOLTAGE 8 185 VOLTS 

DC STARTING VOLTAGE ( APPROX.) 155 VCLTS 

DC OPERATING VOLTAGE ( APPROX.) 150 VC.TS 

SERIES RESISTOR 

MAXIMUM SHUNT CAPACITOR 0.1 

REGULATION ( 5 TO 30 MA.) 2 VCL TS 

8 hOT LESS THAN INDICATED SUPPLY VOLTAGE snOuLo OE PROA 10(0 TO INSURE " STARTING" TIIROUGnOUT '. 10BE 

LIFE-

0 5n0010 RE SUFFICIENT TO LIMIT OPERATING CURRENT THROUGH TUNE TO JO MA. OT ALL TIMES AF- 10 INI 
STARTING PERIOD. 

SIMIGIAR ' PPE: RFPERRYCS: Ratings and chc,acteristics somewaot 
type OD3/717150. 

COPYRIGHT IMAM BY TUNG•SCL ELECTRIC INC ELECTRON tl/JE DIVISION NEWARK NEW JERSEY L S 
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0A3, OB3, 0C3, OD3 

TUNG-SOL 

PLAT/ 
1454 

AUG. 31 
1944 

.9' 

MAX. 

MAX. 

9' COLD CATHODE - GLOW DISCHARGE 
MAX. 1. 

4-à-

MAX. 

VOLTAGE REGULATOR 

GLASS BULB 

SMALL SHELL OCTAL 6-PIN BASE 
BOTTOM VIEW 

THE 0A5/VR75, 083/VR90, 0C3/VR105, AND OD3/VR150 ARE COLD-CATHODE, 
GLOW- DISCHARGE. TUBES. THEY ARE INTENDED FOR USE AS VOLTAGE REGULATORS 
IN APPLICATIONS WHERE IT IS NECESSARY TO MAINTAIN A CONSTANJ DC OUTPUT 
VOLTAGE ACROSS A LOAC, INDEPENDENT OF LOAD CURRENT AND MODERATE LINE-
VOLTAGE VARIATIONS. LIKE OTHER GLOW- DISCHARGE TUBES, THEY MAY ALSO BE 
USED AS RELAXATION OSCILLATORS, ANC FOR SPARK-OVER PROTECTION. 

RATINGS AND TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
MAXIMUM AMO MINIMUM RAVINGS ARE AOSOLUTE VALUES 

DC ANODE SUPPLY VOLTAGE A 

DC OPERATING CURRENT ( CONTINUOUS) 

DC OPERATING CURRENT ( CONTINUOUS) 

AMBIENT TEMPERATURE RANGE 

DC STARTING VOLTAGE ( APPROX.) 

DC OPERATING VOLTAGE ( APPROX.) 

REGULATION ( 5 TO ID MA.) 

REGULATION ( 5 TO 40 MA.) 

REGULATION 40 TO ID MA.) 

DC 

DC 

DC 

ANODE SUPPLY VOLTAGE A 

OPERATING CURRENT ( CONTINUOUS) 

OPERATING CURRENT ( CONTINUOUS) 

AMBIENT TEMPERATURE RANGE 

DC STARTING VOLTAGE ( APPROX.) 

DC OPERATING VOLTAGE ( APPROX.) 

REGULATION ( 5 TO 30 MA.) 

REGULATION ( 5 TO 40 MA.) 

A 

0A3/YR75 083/YR90 
105 MIN. 
40 MAX. 

5.0 MIN. 
_55 TO 1- 90 

100 

75 
3.0 
5.0 

125 MIN. 
30 MAX. 
10 MIN. 

90 

8.0 

0C3/YR105 003/YRI50 155 MIN. 40 MAX. 
5.0 MIN. 

-55 ro + 90 

115 
105 
1.0 
2.0 

185 MIN. 
40 MAX. 

5.0 MIN. 
-55 To + 90 

160 
150 
2.0 
4.0 

VOLTS 

MA. 

MA. 

Oc 

VOLTS 

VOLTS 

VOLTS 

VOLTS 

VOLTS 

VOLTS 

MA. 

MA. 

Oc 

VOLTS 

VOLTS 

VOLTS 

VOLTS 

NOT LESS THAN INDICATED SUPPLY VOLTAGES SHOULD RE PROVIDED TO INSURE .STAIITIEG. 

THROUGHOUT TUBE LIFE. 

COW/MORT 1044 @V TUNG•11011. ELECTRIC INC ELECTRON TJEW DIVISION NEWARK NEW ...... .M S A 
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TENTAT I VE DATA OB2 

3» 

MAX 

2 

MAX 

2 -1" 

MAX 

GLASS BULB 

TU110.110L 

VOLTAGE REGULATOR 
MINI -URE -YPE 

COLD CATKDE 

ANY MOUNTIN3 POSITION 

BOTTOM VIEW 
SMALL—BUTTON MINIATURE 

7 PIN BASE 

THE 082 IS m TWO ELE:TRODE, INERT-GAS-FILLED COLD CATHODE MINIATURE TUBE 
INTENDED FOR USE AS A VOLTAGE PEGULA -OR. THE TUBE HAS A MAINTAINING 

VOLTAGE OF APPROX MATELY 108 VOLTS OVER A CURRENT RANGE OF 5 TO 30 A. 
THE 082 IS EXCELLENT FOR APPLICATI,ONS W-I1C71 REQUIRE GOOD VOLTAGE REGULA-
TION AND LONG LIFE. 

CATHODE 

MOUNTING PO'ilTION 

MAXIMUM OVERALL LENGTH 

MAXIMUM SEA -ED LENGTH 

MAXIMUM DIAMETER 

WEIGHT ( APPROX.) 

BULB 

BASE 

ELECTRICAL DATA 

MECHANICAL DATA 

COLD 

ANY 

2 5/8 
2 3/8 

3/4 
0.3 

T-5 1/2 
5MALL—BUTTON MINIATURE 

7—PIN 

RATINIA 
ABSOLJTE VALUES 

INCHES 

INCHES 

INCH 

CUNCES 

MAXIMUM AVERAGE STARTING CURRENT * 75 mA. 

MAXIMUM DC CATHODE CURRENT 30 MA. 
MINIMUM DC CATHODE CURRENT 5 MA. 

MAXIMUM INVERSE VOLIAGE 50 JOLTS 

AMBIENT TENfpERATURE -55 TO +90 * C 

AAVERAGED OvEP STARTING PERIOD NOT EXCEEDING 10 SiC0,495 NORMAL OPERA7ION SHOULD BE CONTINUED 
FOR AT LEAST TWENTY MINUTR5 AFTER PASSIN G THIS CURREBT TO STABILIZE -HE TuBE. 

‘‘.  

CONTINUAD HN FOLLOWING PAGE 

TONG-SOL ELECTRIC INC. ELECTRON rust ofv,SIoN BLHOMFIELD, NEW JERSEY, u S A JUNE I. 1958 PLATE 0525T 



0E32 

TUNII•SOL 

TENTATI VE DATA 

MAXIMUM SHUNT CAPACITOR 

CONTINUED FROM PRECEDING PAGE 

CIRCUIT VALUES 

0.1 OAf 

SERIES RESISTOR SEE OPERATION NOTES 

EQUIPMENT DESIGN AND RANGE VALUES 

MINIMUM AVERAGE MAXIMM 
VOLTS VOLTS VOLTS 

DC ANODE SU.PLV VOLTAGE 

ANODE BREAKDOWN VOLTAGE 114 133 
TUBE VOLTAGE DROP 108 114 
REGULATION ( 5 TO 30 MA.) 1.1 4 

IN ORDER TO ASSURE STARTING THROUGH TUBE LIFE NOT LESS THAN THE SPECIFIED SUPPLY VOLTAGE SHOULD 

RE PROVIDED. 

109 

106 

OB2 

TYPICAL AVERAGE TUBE VOLTAGE 
DROP VS. TUBE CURRENT 

0 10 20 30 

TUBE CURRENT ( MILLIAMPERES) 

40 



TENTATIVE DATA 

T111111-80L 

082 

CONTINUED EROS PRECEDING PAGE 

OPERATING NOTES 

IN THE OPERATION OF AGLOW TUBE THERE ARE SEVERAL REQUIREMENT,› SHic , MEUT 

ALWAYS BE NET. THE FIRST IS THAT THE SUPPLY VOLTAGE MUST ALWAYS BE 

GREATER THAN THE ANODE BREAKDOWN VOLTAGE AND THE SECOND IS THAT SUF-
FICIENT RESISTANCE MUST ALWAYS BE PUT IN SERIES WITH THE TUBE ' NON 

DER TO LIMIT THE CURRENT TO THE MINIMUM AND MAXIMUM VALUES GIVEN IN Tuf 

RATINGS. 

IN OPTER TC, ILLUSTRATE HOW TO CALCULATE THE VALUE OF THE SERIES RES1S 

TANCE A TYPICAL REGULATOR CIRCUI - IS SHOWN IN FIGURE 1. 

FROM FIGURE 1 WE SEE THAT Vi IS THE UNFEGNLATED SUPPLY VOLTAGE, v2 IS THE 

TUBE VOLTAGE DROP ON THE REGULATED VOLTAGE SUPPLIED TO THE LOAD, Ri IS 

THE SERIES LIMITING RESISTOR, RL IS THE VARIABLE LOAD, IT IS THE TUBE 

CURRENT INC IS THE LOAD CURRENT. 

WE SEE THAT THE TUBE CURRENT WILL BE A MAXIMUM WHEN HE SUPPLY VOLTAGE 

IS A MAXIMUM ( Vi MAX.); WHEN THE LOAD CURRENT IS A MINIMUM ( IL MIR.): 

AND WHEN THE TUVE VOLTAGE DROP IS A MIN.MUM ( V2 MIN.). THEREFORE THE 

CONDITIONS WHIC)1 DETERMINE THE LOWER LIMIT FORTHE SERIES RESISTANCE 

R i ARE THA -

R Vi MAX. - V2 MIN.  

TT MAX. ' IL MIN. 

IN A LIKE MANNER IT CAN BE SHOWN THAT THE VALUE OF Ri IN ORDER TO LIMIT 

THE.CURRENT TO THE MINIMUM VALUE REQUIRES THAT 

V1 - V2 MAX. 
p < 
- 1 IT mIN. + IL MAX. 

WHEN THESE VALUES HAVE BEEN COMPETED, ONE SHOULD CHECK TO SEE IF THERE 

IS SUFFICIENT STARTING VOLTAGE BY THE FOLLOWING RELATION 

Vi MIN.   < V STARTING 

R 1 " L 

.) 2 

V 

FI 3URE 

RL 

CONTINUED ON FOLLOSING PAGE 

TUNG.GOL ELECYPIC INC ELECTRON TUSE DIVISION OLCEDWIELD. NIP JESTED. U S.A. JUNE I INN PLATE • 5254 



OB2 TENTAT I VE DATA 

(  TUNS-SOL   

TO D-C 
VOLTAGE 
SUPPLY 

TO D-C 

VOLTAGE 

SUPPLY 

CONTINUED FROM PRECEDING PAGE 

OPERATION OF REGULATOR TUBES INSSERIES 

FIGURE 2 

TYPICAL CIRCUIT FOR VOLTAGE REGULATOR 

FIGURE 3 

CONTINUED ON FOLLOWING PAGE 

082 

2+ 

REGULATED 

VOLTAGE 

OF 258 VOLTS 

B-
REGULATED 

VOLTAGE 

OF 150 VOtTS 

• 



TENTAT VE DATA OB2 

TUNG•SOL 

WHEN THESE CALCULATIONS HAVE BEEN WADE AND THERE IS INSUFFICIENT START 

INS VOLTAGE, A NEW LOAD CURRENI OF LCWER VALUE MUST BE USED AND - 5E 

CALCULATIONS REPEATED. 

C4RCUI - S WHICH HAVE A CAPACITOR iN SHUNT WITH THE 0132 SHOULD BE LIMITED 

IN VALUE TO TO (21,1_ mf, LARGER VALLES MIGHT CAUSE OSCILLATIONS. 

OPERATION OF THE CB2 IN PARALLEL LE NOT RECOMMENDED UNLESS A RESISTANCE 

OF APPROXIMATELY J00 OHMS IS USED IN SERIES WITH EACH OB2 TO EQUILIZE 

DIVISION OF CURRENT. HOWEVER, IT SHOULD BE NOTED THAT WHILE THIS ENAELES 

ONE TO HANDLE MORE LCAD CURRENT IT REDUCES THE REGULATION THAT CAN VE 

OBTAINED. 

IF IT IS DESIRED TO OBTAIN HIGHEF FEGULAT!NG VOLTAGES, TJBES MAY BE OP-

EATED IN SERIES AS INDICATED IN FIGURE 2. HOWEVER, CAPE SHOULD BE TAKEN 

TO SEE THAT SUFFICIENT SUPPLY VOLT%GE IG AVAILABLE TO START BOTH TUBES. 

5AT4 
450-0-450 V 

r 2hy 

,  
g- 1 

" 4 mfd. «1" 

TYPICAL APPLICATION OF 062 

USED IN VOLTAGE REGULATED POWER SUPPlv 

FIGURE 4 

TUNO -SOL ELECTRIC INC. ELECTRuN UBE DIVISION BLDCMFIELD. NEW JERSEY. U.S.A. JUNE I. 1958 PLATE 05255 
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TENTATIVE DATA 002 

  TUNG-SOL 

-4-. 

MAX 

T- lE 

2 7 8 
MAX 

12Ï 

_ i MAX 

GLASS BULB 

VOLTAGE- REGULATOR 

MINIATURE TYPE 

COLD CATHODE 

ANY OPERATING POSITION 

BOTTOM VIEW 
SMALL - BUTTON MINIA - URE 

7 PIN BASE 

OBI) 

THE CC2 IS A COLD-CATHODE, GLOW-DISCHARGE VOLTAGE REGULATOR IN THE 7-PIN 
MINIATURE CONSTRUCTION. IT IS INTENCED FOR USE IN VOLTAGE REGULATOR AP-
PLICATIONS IN WHICH A RELATIVELY CONSTANT DC OUTPUT VOLTAGE IS REQUIRED 

ACROSS A LOAD, INDEPENDENT OF MODERATE LINE-VOLTAGE VARIATIONS. 

RATINGS 
MAXIMUM AND MINIMUM A 

VOLTAGE-REGULATOR SERVICE 

MAXIMUM AVERAGE STARTING CURRENT B 

MAXIMUM DC CATHODE CURRENT 

MINIMUM DC CATHODE CURRENT 

MAXIMUM FREQUENCY 

AMBIENT TEMPERATURE RANGE 

MAXIMUM CIRCUIT VALUES: 

SHUNT CAPACITANCE 

AABSOLUTE VALUES. 

75 MO.. 

30 MA. 

5 MA. 

0 CPS. 

-55 To + 90 °c 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

0.1 gf 

MIX. AVG. MAX. 

DC ANODE - SUPPLY VOLTAGE C --- VOLTS 

ANODE BREAKDOWN VOLTAGE: 

UNDER TOTAL DARKHESS 149 VOLTS 

UNDER NORMAL AMBIENT LIGHT 

CONDITIONS --- 105 115 D VOLTS 

ANODE VOLTAGE DROP 68E 75 83 VOLTS 

REGULATION ( 5 TO 3(5 MA.) ___ 3 4.5 VOLTS 

f3AtERAGED OVER STARTING FER10à NOT EXCEEDING 10 SECONDS. THIS STARTING PARIOD MUST BE FOLLOWED 

BA A STEADY-STATE OPERATING CONDITION OF AT LEAST 20 MINUTES, OR TUBE PERFORMANCE WILL BE 

IMPAIRED. 

CUE mINImUm VALUE TO INSURE " STARTING" THROUGHOUT TUBE LIFE MUST BE EQUAL - 0 THE ANODE BREAR-
DOWN VOLTAGE PLUS THE VCLTAGE DROP ACROSS TOE SERIES RESISTOR AT THE MAXIMUM VALUE OF THE LOA, 

CURRENT. 

D M.RIMUm INDIVIDUAL TUNE 4ALuF DURING USEFUL LIE. E MIR. INDIVIDUAL TUBE VALUE DURING USEFUL LIFE. 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, MITI JERSEY, U.S.A. NOVEMBER 1, 1958 PLATE N5347 
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TENTATIVE DATA 003W 

843 

GLASS BULB 

TUNG-SOL 

VOLTAGE REGULATOR 

413" 

3.403" 

j-
560 
MAX. 

COLD CATHODE 

ANY MOUNTING OSITION 

BOTTOM VIEW 
SPECIAL SKIRTED 
SMALL SHELL OCTAL 

6 PIN 

LOW LOSS 
PHENOLIC MATERIA -

THE CC9I IS A TWO ELECTRODE, INERT GAS FILLED COLD CATHODE TUBE INTENDED 

FOR USE AS A VOLTAGE REGULATOR. THE TUBE HAS A MAINTAINING VOLTAGE OF 
APPROXIMATELY 108 VOLTS OVER A CURRENT RANGE OF 5 TO 40 MILLIAMPERES. 

THE C,C5W IS EXCELLEN - FOR APPLICATIONS WHICH REQUIRE GOOD VOLTAGE REGU-
LáTION AND LONG LIFE. TUBE ENVELCPE IS FLUTED. WITHIN THE BASE SHELL Bv 
A SPONGE RjBBER FI_LER. THIS CUSHION DAOENS VIBRATION AND DECREASES -Hi 
TRANSMISSION OF SHOCK TO THE ACT NiE TUEE ELEMENTS. 807H THE BASING AR-
RANGEMENT ANO HEAVY DUTY PARTS CONSTRUCTION MAKE THE 0C5W ESPECIALLY 

SUITED FOR LSE IN APPLICATIONS WHERE SEVERE MECHANICAL PUNISHMENT WILL 
BE ENCOUNTERED. 

ELECTRICAL DATA 

CATHODE COLD 

MECHAWICAL PATA 

MOUNTING POSITION ANY 

MAXIMUM OVERALL HEIGH . 4 1/8 INCHES 

MAXIMUM SEATED HEIGH - 5 9/16 INC HES 

MAXIMUM DIAMETER 1 9/16 INCHES 

WEIGHT ( APPROX.) 2 OUNCES 

BULB ( SEE OUTLINE) T-9 

BASE SPECIA- 3KIR - ED, SMALL SHELL OCTAL 
A- PIN, -OW LOSO PHENOLIC MATERIAL 

CONTINUED DM FOLLOVING PAGE 

TUNG-SOL ELEC -RID INC. ELECTRON TUBE DIVISION BLODAFIELD, NEW JERSEY, U.S.A. NA/ 1, 1959 PLATE .,,,• 



OC3W TENTATIVE DATA 

TUNS-SOL 

CONTINUED FROW PRECEDING PAGE 

RATINGS 
ABSOLUTE VALUES 

MAXIMUM AVERAGE STARTING CUARENTA 100 MA.DC 

MAXIMUM D.C. CATPODE CURRENT 40 MA.DC 

MINIMUM D.C. CATHODE CURRENT 5 MA.DC 

AMBIENT TEMPERATURE —55 TO 70 oc 

MAXIMUM ALTITUDE 10 000 FEET 

MAXIMUM 14VERSE VOLTAGE —50 VDC 

SHOCK IMPACT 900 G/M SEC 

MAXIMUM VIBRATION RATING ( D=0.08" @ 50 CPS) 10 G 

AAVERAGE OVER A STARTING PERIOD NOT EXCEEDING 10 SECONDS. NORMAL OPERATION SHOULD BE CONTINUED 
FOR AT LEAST TWENTY MINUTES AFTER PASSING THIS CURRENT TO STABILIZE THE TUBE. 

ADDITIONAL TESTS TO INSURE RELIABILITY 
RANDOMLY SELECTED SAMPLES ARE SUBJECTED TO THE FOLLOWING TESTS 

SHOCK: 600 HAMMER ANGLE IN NAVY, FLYWEIGHT, 

HIGH IMPACT MACHINE ( 900 G/MSEC.) 

VIBRATION: 10- 50-jo CPS,°.08" TOTAL DISPLACEMENT, 

IN EACH OF THREE MUTUALLY PERPENDICULAR 

PLANES. ( ip G) 

FATIGUE VIBRATION: 25 CPS, 0.08. TOTAL DISPLACEMENT, FOR 

32 HOURS IN EACH OF THREE MUTUALLY 

PERPENDICULAR PLANES ( 2.5 G). 

LIFE TEST 500 HOURS: Rp ilb= 30 MA. DC 

POST SHOCK AND FATIGUE, AND LIFE TEST LIMITS: 

IONIZATION VOLTAGE ( MAX.) 

TUBE VOLTAGE DROP 

REGULATICN ( 5 TO 4° MA) 

REGULATION ( 5 TO 30 MA) 

133 VDC 

103 To 113 VDC 

4.0 VDC 

2.5 VDC 

CONTINUED ON FoLLowIttp PAGE 



TENTATIVE DATA 0C3W 
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(  TUNIPSOL 

• 
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CONTINUED FROR PR ,-.CEDING PAGE 

EOUIPMENT DESIGN AND RANGE VALUES 

MIN. AVG. MAX. 

D.C. ANODE SJPPLY VOLTAGE IN DARKNE!iS 21D B ___ VOLT!. 

D.C. ANODE SJPPLY VOLTAGE IN LIGHT 153 B  VOLT!. 

ANODE BREAKDOWN VOLTAGE --- 123 133 VOLT!. 

TUBE VOLTAGE D2OP ( j; AT 40 MA. 108.5 114 VOLT!. 

TUBE VOLTAGE DROP ( 2; AT 30 MA. --- 113 VOLTS 

TUBE VOLTAGE DROP ( 3) AT 5 MA. 103 107.8 --- VOLT!. 

REGLLATION 0.7 4.0 VOLT!. 

OSCILLATION AURAL ChECK) --- ---

NOISE 15 MVAC 

LEAKAGE CURRENT ( Eb= E0V.DC; Rp = iC04"in 10 ALA 

SERIES RESISTOR C ---

SHUAT CAPACITOR 0.1 gfd 

CURRENT THROUGH INTERCONNECTED LEAD! 2.0 AMP. 

B IN ORDER TO ASSIRE STARTINA TNROUGm TUBE LIFE $411 LESS THAN THE SPECIFIED TUPPLY VOLTAGE GNOU,.! 
BE PROVIOED. 

C SUFFICIENT SERIES RESISTANcE MUST HE USED TO LINT THE CURRENT TO A NAXIMUM OF 40 MA.!! AT TI'S 
HIGHEST ANODE SUPPLY VOLTAGE AND TO LIMIT THE CURRENT - 0 A MINIMUM OF 5 MA.D.C. AT TOE LOWE T 
ANODE SUPPLY VOITASE. 

0C3W 

TYPICAL AVECE TUBE VOLTAGE 

DROP valleE CURENT ' 

T
U
B
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O
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1 

10 10 30 40 

TUBE CURRENT ( MILLIAMPERES DC) 

TUNG -SOL ELECTRIC INC. ELECTRCN TUBE IVISION BL,GN.IELD, NEW JERSEY, U.S.A. WAY 1, 1959 PLATEI.I5,M 



0C3W TENTATIVE DATA 

TURD-SOL 
CONTINUED FROM PRECEDING PAGE 

OPERATING NOTES 

IN THE OPERATION OF AGLOW TUBE THERE ARE SEVERAL REQUIREMENTS WHICH MUST 

ALWAYS BE MET. THE FIR'S)" IS THAT THE SUPPLY VOLTAGE MUST ALWAYS BF 

GREATER THAN THE ANODE BREAKDOWN VOLTAGE AND THE SECOND IS THAT SUE 

FICIENT RESISTANCE MUST ALWAYS BE PUT IN SERIES WITH THE TUBE IN OR-

DER TO LIMIT THE CURRENT TO THE MINIMUM AND MAXIMUM VALUES GIVEN IN THE 

RATINGS. 

IN ORDER IC ILLUSTRATE HOW TO CALCULATE THE VALUE OF THE SERIES RESIt. 

TANCE A TYPICAL REGULATOR CIRCUIT IS SHOWN IN FIGURE j. 

FROM FIGURE i WE SEE THAT V, IS THE UNREGULATED SUPPLY VOLTAGE, V2 IS THE 

TUBE VOLTAGE DROP OR THE REGULATED VOLTAGE SUPPLIED TO THE LOAD, Ri IS 

THE SERIES LIMITING RESISTOR, R2 IS THE VARIABLE LOAD, IT IS TEE TUBE 

CURRENT AND IL IS THE LOAD CURRENT. 

WE SEE THAT THE TUBE CURRENT WILL BE A MAXIMUM WHEN THE SUPPLY VOLTAGE 

is A MAXIMUM ( Vi MAX.); WHEN THE LOAD CURRENT IS A MINIMUM ( IL MIN.); 

AND WHEN TIE TUSE VOLTAGE DROP IS A MINIMUM ( V2 MIN.). THEREFORE THE 

CONDITIONS WHICH DETERMINE THE LOWER LIMIT FORTHE SERIES RESISTANCE 

R ARE THAT 

VI MAX. — V2 MIN.  

IT MAX. + IL MIN. 

IN A LIKE MANNER IT CAN BE SHOWN THAT THE VALUE OF R IN ORDER Td L1M1' 

THE CURRENT TO THE MINIMUM VALUE REQUIRES THAT 

VI MIN. — V2 MAX. 

R i IT MIN. + .4 MAX. 

WHEN THESE VALUES HAVE BEEN COMPUTED, ONE SHOULD CHECK TO SEE IT THERi 

IS SUFFICIENT STARTING VOLTAGE BY THE FOLLOWING RELATION 

2 
Vi MIN.  > V STARTING 

Ri + R2 

FIGURE I 

CONTINUED ON FOLLOWING PAGE 



TO DC 
VOLTAGE 
SUPPLY 

TENTATIVE DATA 0C3W 

  TUNG-SOL   

OG 3 W 

OD3W 

REGULATED 
VOLTAGE 

OF 258 VOLTS 

B,÷ 

REGULATED 
VOLTAGE 

OF 150 VOLTS 
- 

FIGURE 2 - OPERATION OF REGULATOR TUBES IN SERIES 

SERIES 
RESISTOR 

I w -

TC DC 
VOLTAGE 
SUP PLY 

OC3‘h 

REGULATED 
VOLTA 3E 

LOAD 

FIGURE 3 - TYPICAL CIRCUIT FOR VOLTAGE REGULATOR 

CONTINUED C.4 FOLLOW G PAE 

TANG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLDCIEFIELO, NEW JERSEY, U.S.A. NAY 1, 1959 PLATE , 5496 



003W 

TUNO-SOL 

TENTATIVE DATA 

CONTINUED FROM PRECEDING PAGE 

WHEN THESE CALCULATIONS HAVE BEEN MADE AND THERE IS INSUFFICIENT START -

ING VOLTAGE, A NEW LOAD CURRENT OF LOWER VALUE MUST BE USED AND THE 

CALCULATIONS REPEATED. 

CIRCUITS WHICH HAVE A CAPACITOR IN SHUNT WITH THE 0C3w SHOULD BE LIMITED 

IN VALUE TO 0.1 ¡if, LARGER VALUES MIGHT CAUSE OSCILLATIONS. 

OPERATION OF THE 0C3W IN PARALLEL IS NOT RECOMMENDED UNLESS A RESISTANCE 

OF APPROXIMATELY 100 OHMS IS USED IN SERIES WITH EACH DC3W TO EQUALIZE 

DIVISION OF CURRENT. HOWEVER, IT SHOULD BE NOTED THAT WHILE THIS'ENABLES 

ONE TO HANDLE MORE LOAD CURRENT IT REDUCES THE REGULATION THAT CAN BE 
OBTAINED. 

IF IT IS DESIRED TO OBTAIN HIGHER REGULATING VOLTAGES, TUBES MAY BE OP-

ERATED IN SERIES AS INDICATED IN FIGURE 2. HOWEVER, CARE SHOULD BE TAKEN 

TO SEE THAT SUFFICIENT SUPPLY VOLTAE IS AVAILABLE TO START BOTH TUBES. 

450 0-450V. 

FIGURE 4 

TYPICAL APPLICATION Ofroc3W USED IN 

VOLTAGE REGULATED POWER SUPPLY 

300VOC. 
AT 

265AIA. 



TENTATIVE DATA OD3W 

GLASS BULB 

TU NS-SOL 

VOLTAGE REGULATOR 

CL.i; 

ANY ,AiUNT NC AC". I 1 ION 

3.403" 

mAX. 

1_ 1 
.56C 

V-

BOTTOM VIEW 
.PECIAL SKIRTEC 

,MALL SHELL OCTct 
6 PIN 

LOW LOSS 
PHENOLIC MATED I' 

THE 0031% IS A TWO ELECTRODE, INEFT GAS = IL_ED COLD CATHODE TUBE INTENDED 
FOR USE AS A VOLTAGE REGULATOR. 114E TUBE HAS A MAINTAINING VOLTAGE D, 
APPROXIMATELY 150 VOLTS OVER A CURRENT RANGE OF 5 TO 40 MILLIAMPERES. 

THE OD3W IS EXCELLENT FOR APPLICATIONS WHICH REQUIRE GOOD VOLTAGE REGL 
LATION AND LONG LIFE. TUBE ENVELOPE IS FLOATED WITHIN THE BASE SHELL BY 
A SPONGE FUEBER FILLEE. THIS CUSH> DAMPENS VIBRATION AND DECREASES THE 
TPANSMISSICW OF SHOCK TO THE ACTIJE TU3E ELEMENTS. BOTH THE BASING A-
RANGEMENT AND HEAVY OUTY PARTS UNSTRUCTION MAKE THE CD3W ESPECIALLY 
SUITED FOR USE IN APPLICATIONS MIRE SEVERE MECHAMICA_ PUNISHMENT WI_ 
BE ENCOUNTEPED. 

ELECTRICAL ) ATA 

ATHODE COLD 

MECHARICAL ) ATA 

MOUNTING POtITION ANY 

MAXIMUM OVEPALL HEIGHT 4 /8 

eg MAXIMUM DIAMETER 

mAXIMUM SEA - ED HEIGHT 

WEIGHT ( APFF0x.) 2 
SULB ( SEE OUTLINE) T-9 
EASE SPECIAL SKIRTED, SMALL SHELL OCTAL 

6 -PIN, _OW _OSS PHENOLIC MATERIAL 

CONTINUED C x FOLLOIING PAGE 

I 

INCHES 

INCKES 

OuNCFs 

ELECTROI TORE DIVISION EILODAFIELD, NEW JERSEY, U.E.A. NA1 1, 1959 PLATE A 



OD3W TENTATIVE DATA 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

RATINGS 
AbSDLUTE VALUES 

MAXIMUM AVERAGE SrARTING CURRENT A 100 MA.DC 

MAXIMUM D.C. CATHODE CURRENT 40 MA.DC 

MINIMUM D.L. CATHDDE CURRENT 5 MA.DC 

AMBIENT TEMPERATURE -55 TO 70 0, 
MAXIMUM ALTITUDE 10 000 FEET 

MAXIMUM INVERSE VOLTAGE - 50 VDC 

SHOCK ( MPACT 900 G/M SEC. 

MAXIMUM VIERATION RA - ING ( 0= 0.08" @ 50 CPS) 10 ,-, 

AAVERAGE OVER A STARTING PERIOD NOT EXCEEDING 10 SECONDS. NORMAL OPERATION SHOULD BE : ONTINUED 
FOR AT LEAST TWENTY MINUTES AFTER PASSING THIS CURRENT TO STABILIZE THE TUBE. 

ADDITIONAL TESTS TO INSURE RELIABILITY 
RANDOMLY SELECTED SAMPLES ARE SUBJECTED TO THE FOLLOWING TESTS 

SHOCK: 600 HAMMER ANGLE IN NAVY, FLYWEIGHT, 

HIGH MPACT MACHINE ( 900 G/MSEC.) 

VIBRATION: 10-50-10 CPS,0.08" TOTAL DISPLACEMENT, 

IN EA.:.F1 OF THREE MUTUALLY PERPENDICULAR 

PLANES. ( 10 G) 

FATIGUE VIERATION: 25 CPS, 0.0S" TOTAL DISPLACEMENT, FOR 

32 HOURS IN EACH OF THREE MUTUALLY 

PERPENDICULAR PLANES ( 2.5 G). 

LIFE TEST 500 HOURS: Rp /lb= 30 MA. DC 

POST SHOCK AND FA - IGUE, AND LIFE TEST LIMITS: 

IONIZATION VOLTAGE ( MAX.) 

TUBE VOLTAGE DROP ( 5 TO 30 MA.) 

REGULATICN ( 5 7.0 40 MA) ( MAX.) 

REGULATICN ( 5 TO 30 MA) ( MAX.) 

CONTINUED ON FOLLOWING PAGE 

142 



TENTATIVE DATA OD3W 

TUNG•SOL 

ECUIPMENT DESIGe AND RAhGE VALUES 

ARE,. NAO. 

D.C. ANODE SUPPLY VOLTAGI IN DARKNESS 

D.C. ANODE SUPPLY VOLTAGE IN LIGH - I)' ___ ___ 

ABODE BREAKDOWN VOLTAGE 158 185 
TUBE VOLTAGE DROP ( I) AT 40 MA. 193 165 4CI -

TUBE VOLTA.U. DROP ( 2) AT 30 MA. ,__ 163 VOLT , 

TUBE VOLTAGE DROP .S)" AT 5 MA. 142 151 ___ VOLT 

RIGULATION 2.0 5.5 VOLT 

CSCILLATION ( AURAL CHECK) 

NuISE 0 15 MVAC 

LEAKAGE CURRENT ( Eb= 5CV.DC; R = iCOR.2) 0 10 ALA 
P 

SERIES RESISTOR C 

SHUNT CAPACITOR 0.1 µf4 
CRIRRENT THROUGH IN7EFCONNECTED LEACt -'. Am?. 

B IN ORDER TO , USURE STARIN, THRDUGN TUBE LIE, NOT L:SS ThKR THE SPECIFIED SUPPLY vOLTAGE s,OL, 
BE PROVIDED. 

C SUFFICIENT RESISTAN:E MUST BE USED 10 UNIT THE : uRRENT TO A MAXIMUM OF RO HA.0C AT THE 
miBmEsT ANOD: SUPPLY VOLTA,E AND TO LIMIT /D: CURRENT TO A MINIMUM OF 5 mA.D.C. AT THE LuwEs -

ANODE SUPPLY VOLTAGE. 

TU
BE
 
V
O
L
T
A
G
E
 
DR
OP
 (

V
O
L
T
S
 
DC

) 

I
4
1
 

 

003W 

TVPIC,1 AVERAGE 

TUBE VOLTAGE DROP 

VS Tun CURRENT 

I 
e 

I 

! 

I 

o 
10 20 30 40 

TUBE CURRENT ¡ MILLIAMPERES DC) 

-UNG-SCYL ELECTRIC N. ELEcTKOR TUBE 0111510N 0IGCNFIEL:, HDP JERSEY, U.S.A. HAD 1, 1959 PUTE I R98 



OD3W TENTATIVE DATA 

TUNS-SOL   
CONTINUED FROM PRECEDING PAUL 

OPERATING NOTES 

IN THE .JPEPAT._ utiE THEE AN E AL N. 

ALWAYS BE MET. THE FIR.T IS THAT THE SUPPLY VOLTAGE MUST ALVAN'S BE 

-.REATER THAN THE ANODE BREAKDOWN VOLTAGE AND THE SECCND IS TH,T SuF-

• ICIENT RESISTANCE MUST ALWAYS BE PUT IN SERIES WITH THE TUB! INOR-

JER TO LIMIT THE CURRENT TO THE MINIMUM AND MAXIMUM VALUES GIVEN IN THE 

RATINGS. 

,N ORDER TU ILLUSTRATE HOW TO CALCULATE THE VALUE OF THE SF -

ARCE A TYPICAL REGULATOR CIRCUIT IS SHOWN IN FIGURE 1. 

FROM FIGURE j WE SEE THAT V, IS THE UNREGULATED SUPPLY VO_TA,JL, A " 

TUBE VOLTAGE DROP OR THE REGULATED VOLTAGE SUPPLIED TO THE LOAD. Pi 

THE SERIES LIMITING RESISTOR, R2 IS THE VARIABLE LOAD, IT IS TNE TUBE 

CURRENT ANC IL IS THE LOAD CURRENT. 

WE SEE THAT THE TUBE CURRENT WILL BE A MAXIMUM WHEN THE SUPPLY 7OLTA. , 

IS A MAXIMUM ( Vi MAX.); WHEN THE LOAD CURRENT IS A MINImUM ( IL MIN.); 

AND WHEN THE TUVE VOLTAGE DROP IS A MINIMUM ( v 2 MIN.). THEREFCRE ThE 

CONDITIONS WHICH DETERMINE THE LOWER LIMIT FOR THE SERIES RESISTANCE 

ARE THA -

.1 MAX. - V2 MI ., . 

IT MAX. + IL MIN. 

A Li NE MANNER IT CAN BE SHOWN THAT THE VALUE r. IN ".) H,EN 

HE CURRENT TO THE MINIMUM VALUE REQUIRES THAT 

< MIN. - Vz MAX. 

R I. IT MIN. + IL MAX. 

WHEN THESE JALUES HAVE BEEN COMPUTED, ONE SHOULD CHECK TO SEE IF THE. 

IS SUFFICIENT STARTING VOLTAGE BY THE FOLLOWING RELATION 

R2 

Vi R MIN.   V STARTING 

RU 

FIGURE I 

• 



TENTATIVE DATA on3w 

• 

ro DC 
VOLTAGE 
SUPPLY 

SERIES 
RESISTOR 

TO DC 
VOLTAGE 
SUP PLY 

TUNO-SOL   

0C3W 

OD3W 

FIGURE 2 - OPERATION OF REGULATOR TUBES IN SERIES 

FIGURE 3 - TYPICAL CIRCUIT FOR VOLTAGE REGULATOR 

B2+ 

REG UL A T ED 
VOLTAGE 

OF 258 VOLTS 

Bi+ 

REGULATED 
VOLTAGE 

OF 150 VOLTS 
B - 

REGULATED 
VOLTAGE 

É FOLL,w1,13 

IN-. .iFfé JER ,,.1Y, U.S... 



OD3W TENTATIVE DATA 

TUNS-SOL 

CONTINUED FROM PRECEDING PAGE 

WHEN THESE CALCULATIONS HAVE BEEN MADE AND THERE IS INSUFFICIENT ATARE 

ING VOLTAGE, A NEW LOAD CURRENT OF LOWER VALUE MUST BE USED AND Tm 

CALCULATIONS REPEATED. 

CIRCUITS WHICH HAVE A CAPACITOR IN SHUNT WITH THE OD3W SHOULD BE L MITE 

IN VALUE TO 0.1. gf, LARGER VALUES MIGHT CAUSE OSCILLATIONS. 

OPERATION OF THE ODOR IN PARALLEL IS NOT RECOMMENDED UNLESS A RESIuTANCE 

OF APPROXIMATELY ¡OHO OHMS IS USED IN SERIES WITH EACH OD3W TO EQLALIZE 

DIVISION OF CURRENT. HOWEVER, IT SHOULD BE NOTED THAT WHILE THIS .ENABLES 

ONE TO HANDLE MORE LOAD CURRENT IT REDUCES THE REGULATION THAT CAN HE 

OBTAINED. 

IF IT IS DESIRED TO OBTAIN HIGHER REGULATING VOLTAGES, TUBES MAY BE OP-

ERATED IN SERIES AS INDICATED IN FIGURE 2. HOWEVER, CARE SHOULD BE TAKEN 

TO SEE THAT SUFFICIENT SUPPLY VOLTAGE IS AVAILABLE TO START BOTH TLBES. 

A50-0.450V 

FIGURE 4 

TYPICAL APPLICATION OF OD3W USED IN 

VOLTAGE REGULATED POWER SUPPLY 

50 VOLTS@ 
2 AMPERES 

500VDC 
AT 

265MA 

•MF0 

g 

e 

• 



TENTATIVE DATA I AD4 

[385' 
MAX. 

Ti85" 
y MAX. 

MAX. 

«4 

"  I—I MIN. 
11111_2_à__ 

GLASS BULB 
REO DOT IS ADJAZENT 

TO LEAD 1 

TIINII•SOL 

PENTODE 

SUBMINIATURE TYPE 

COATED FILAMENT 

1.25 VOLTS 0.1 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

FLIT swemumatuit SASE 

BOTTOM VIEW 
0.016' TINNED 
FLEXIBLE LEADS 

0.04B" SPACiNG 
CENTER—TO— CENTER 

THE lAD4 IS A FILAMENT TYPE, SHARP CUT-OFF PENTODE OF SUBMINIATURE 
CONSTRUCTION DESIGNED FOR RF AND AF APPLICATIONS IN PORTABLE EQUIPMENT. 
A COATED METAL SHIELD IS USED AND CONMECT£D TO LEAD # 5. THE'FLEXIBLE 
TERMINAL LEADS MAY BE SOLDERED OR WELDED DIRECTLY TO CIRCUIT COMPONENTS 
WITHOUT THE JSE OF SOCKETS. STANDARD SUBMINIATURE SOCKETS MAY HE USED BY 
CUTTING THE LEADS TO 0.20" LENGTH. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID fi TO PLATE ( MAX.) 0.01 141 f 

INPUT 4.5 NIlt 

OUTPUT 4.5 pet 

RATINGS 
INTERPRETE0 ACCORDING TO RUA STANDARD 118-210 

CLASS AI AMPLIFIER 

FILAMENT VOLTAGE 1.25 VOLTS 

MAXIMUM PLATE VOLTAGE 45 VOLTS 

MAXIMUM GRID 02 VOLTAGE 45 VOLTS 
MAXIMUM TOTAL CATHODE CURRENT 6.5 MA. 

CONTINUED 00 FOLLOWING PAGE 

"•%, 

—11.1101CATES A CRANGE. 

N,  

TWIG-SOL ELECTRIC INC. ELECTRON TUNE DIVISION REIFARK, NEO JERSEY, U.S.A. SEPTEMBER 1, 1953 PLATE 03326 



IAD4 TENTATIVE DATA 

f TUNS-SOL   

COATIMUED FROM PRECEDImG PAE£ 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLAb:, AI AMPLIi n 

FILAMENT VOLTAGE 1.25 VOLTS 

FILAMENT CURRENT 0.1 AMP. 

PLATE VOLTAGE 45 VOLTS 

GRID 12 VOLTAGE 45 VOLTS 

GRID 01 VOLTAGE A 0 VOLTS 

PLATE RESISTANCE ( APPROX.) 0.5 MEGOHMS 

TRANSCONDUCTANCE 2 000 )1MHOS 

PLATE CURRENT 3.0 MA. 

GRID 02 CURRENT 0.8 MA. 

GRID 01 VOLTAGE ( APPROX.) 
FOR TRANSCONDUCTANCE . to gmmos 

A CRID el RESISTOR = 2 MEGOMMS. 

—3.5 VOLTS 

REA-[ A35.1 SEPTEMBER 1, 1953 TuNG - SOL ELECTRIC IAC. ELECTRON TUBE DIVISION MERARA, MEIN JERSEY, U. 5.R. 
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IAD4 TENTATI VE DATA 

E 
M
I
L
L
I
A
M
P
E
R
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S
 

CI. 

3 

2 

1 

IAD4 
PENTODE 

Ef = 1.25 Volts 
EC2 = 30 Volts 

o 

—0.5 

—10 

25 50 75 100 

PLATE VOLTS 

I AD4 

pENTODE 

Ef = 1.25 Volts 

EC2= 30 Volts 

—5 —4 —3 —2 

GRID #1 VOLTS 

3 

2 

 oo 

P
L
A
T
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M
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IAE4 

lflUINS•SOL 

PENTODE 

MINIATURE TYPE 

GLASS BULB 
NINIATERE BUTTON 

FILAMENT 

1.25±0.19 VOLTS 0.1 AMP. 

ANY MOUNTING POSITION 

7 PIN BASE E7-1 

OUTLINE DRAWING 
JEDEC 5-2 

NC 

03 

BOTTOM VIEW 

BASING DIACRAH 

JEDEC 6AR 

G3 

THE 1AE4 IS A FI-AMENT TYPE SHARP CJT -OFF PENTODE IN THE 7 PIN MINIATURE 
CONSTRUCTION. IT IS DESIGNED FOR RF APPLICATIONS IN PORTABLE EQUIPMENT. 

DIRECT INTERELECTRODE CAPACITANCES 
WITH YINNAL SHIELD 031' 

GRID A TO PLATE (MAO.) 

INPUT 

OUTPUT 

RATINGS 
INTLRPRETED ACCORDING TO DESIGN CENTER SYSTEM 

FILAMENT VOLTAGE ( 0C) 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID # 2 VOLTAGE 

MAXIMUM GRID Hi VO_TAGE 

NEGATIVE — BIAS VALUE 

POSITIVE — BIAS VA_UE 

MAXIMUM TOTAL CATHODE CURRENT 

2.008 
3.6 
4.4 

1.25±0.19 
so 
so 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A1 AMPLIFIER 

PLATE VOLTAGE 

GRID 12 VOLTAGE 

GRID 01 VOLTAGE 

PLATE RESISTANCE 

TRANSCONDUCTANCE 

PLATE CURRENT 

GRID 02 CURRENT 

GRID 01 VOLTAGE ( APPROX. FOR Ib = 50 OLA ) 

VOLT 

VOLT' 

VOLT' 

50 VOLT , 

0 VOLT 

11 MA. 

LO VOLTS 

90 VOLTS 

0 VOLTS 

0.5 MEGOHM 

1550 µMHOS 

3.5 MA. 

1.2 MA. 

-5 VOLTS 

..fic SOL ELECTRIC INC., ELECTRON T.,(3E DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A., 06Y 1, 1961 PLATE 0D166 
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TENTATIVE DATA IAG4 

MAX 

385 
MAX. 

1-2 

MAX 

n 4 

11111 

5 N I 21 

2 
GLASS BULB 

COLORED DOT 15 ADJACENT 
TO LEAD 1 

TUNO-SOL 

PENTODE 

SUBMINIATURE TYPE 

COATED FILAMENf 

1.25 VOLTS 0.04 AMP. 

AC OR DC 

ANY MOUNTING PdSITION. 

BOTTOM VIEW 
0,016.. TINNED 
FLEXIBLE LEADS 

LENGTH: I, 5" MIN. 
SP AC I NG: 0.048" 

CENTER — TO—CENTER 

GRID •_3 IS COMPOSED OF TWO 
SEPARATE DEFLECTOR PL A TES, 

ONE OF WHICH IS CONNECTED TO 
LEAD 3 THE OTHER TO LEAD 4. 

THE lAG4 IS A FILAMENT TYPE POWER PENTODE OF SUBMINIATURE CONSTRUCTION 
DESIGNED FOR USE IN THE OUTPUT STAGE IN BATTERY OPERATED RECEIVERS. THE 
FLEXIBLE TERMINAL LEADS MAY BE SOLDERED OR WELDED DIRECTLY TO THE 
TERMINALS OF CIRCUIT COMPONENTS WITHOUT THE USE OF SOCKETS. STANDARD 
SUBMINIATURE SOCKETS MAY BE USED BY CUTTING THE LEADS TO 0.20" LENGTH. 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SOSTEN 

FILAMENT VOLTAGE (DC) 1.25 VOLTS 

MAXIMUM PLATE VOLTAGE 90 VOLT 

MAXIMUM GRID f2 VOLTAGE 90 VOLTS 

MAxIMUM CATHODE CURRENT ( ZERO SIGNAL) L4 MA. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A1 AMPLIFIER 

FILAMENT VOLTAGE bd  

FILAMENT CURRENT 

PLATE VOLTAGE 

GRID 02 VOLTAGE 

GRID Hi VOLTAGE 

PEAK AF GRID fi VOLTAGE 

PLATE RESISTANCE 

TRANSCONDUCTANCE 

ZERO— SIGNAL PLATE CURRENT 

ZERO— SIGNAL GRID 02 CURRENT 

LOAD RESISTANCE 

TOTAL HARMONIC DISTORTION ( APPROX.) 

POWER OUTPUT 

1.25 VOLES 

0.04 AMP. 

4.1.4 VOLTS 

41.4 VOLTS 
—5.6 VOLTS 

5.6 VOLTS 

.18 MEGOHM 

1 000 uMHOS 

2.4 MA. 

0.6 MA. 

12 000 OHMS 

12 PERCENT 

35 mw. 

TuAG-50L ELECTRIC ! AC. EL ECTROO TUBE' DI VISION e LOOMF I EL 0, NEW JERSEY, U. S. A. MARCH 1, 1955 PLATi O4262 



IAG4 

PENTODE 

I AG4 

CONNECTION 

Ef = 1.25 

F0 2 = 41.4 
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I AG4 

PENTODE CONNECTION 
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Rio, E A42h3 MARCH 1, 1955 TUNG—SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEA JERSEY, U.S. A. 



TENTATIVE DATA IAG5 

OD-rej('.. 

MAX 

I" 

MAX 

.1 
• IX MIN. 

111111 

GLASS BULB 

COLORED DOT IS ADJACENT 
TO LEAD 1 

TUNE-SOL 

DI ODE PENTODE 

SUBMINIATURE TYPE 

COATED FILAMENT 

1.25 VOLTS . 03 AMP. 

DC 

ANY MOUNTIG PC6ITiON 

BOTTOM VIEW 
0.016" TINNEC 
FLEXIBLE LEAD:. 

LENGTH: 1.5" MIN. 
SPACING:0.048" 
CENTER-TO-CENTER 

GRID 4) IS COMPRISED DF TWO 

SEPARATE DEFLECTOR PLAT,-S, ONE 
OF WHICH IS CONNECTED TO LEAP 

4 ANO TIRE OTHER TO LEAD 6. 

THE lAG5 IS A FILAMENT TYPE DIODE-P£NTGDE DESIGNED FOR USE IN APPLICA-
TIONS REQUIRING EXTREME ECONOMY OF SPACE, WEIGHT, AND BATIERY DRAIN. 
FLEXIBLE TERMINAL LEADS MAY BE SOLDERED OR WELDED 1 RECTLY TO TH  
TERMINALS OF CIRCUIT COMPONENTS WITHOLT THE USE OF SOCKETS. STANDAR1 
SUBMINIATURE SOCKETS MAY BE USED BY CUT - 1NG THE LEADS TO 0.020" LENGTH. 

DIRECT INTERELECTRODE CAPACITANCES - APPROX. 
WITH CLOSE FITT ,NG SHIELD CZNNECTED TO LEAD 4 

GRID TO PLATEUGI. TO P; 

INPUT: Gj TO ( F+G2+G3) 

OUTPUT: P TO ( F+G2+G3) 

RATINGS 
ABSOLUTE MAAIMUM VALUES 

MAXIMUM FILAMENT VOLTAGE ( DC) 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID * 2 VOLTAGE 

MAXIMUM TOTAL CATHODE CURRENT 

MAXIMUM DIODE CURRENT FOR CONTINUOUS OPERATION A 

0.10 uuf 
1.7 uuf 
2.4 44.µf 

1.25t20$ VOLTS 
50 VOLTB 

50 VOLT 

0.5 MA. 

0.25 MA. 

ATE DIODE IS LOCATED AT THE NEGATIVE END OF THE FILAMENT. 

CONTINUED ON OLLOWING PAGE 

TuNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMA'ELD, NEW JERSEY, U.S. A. DEC.:MBER 1, 1955 PLATE 1,4513 



AG5 

TUNG-SOL 

TENTATIVE DATA 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS AI AMPLIFIER 

FILAMENT VOLTAGE ( DC) 1.25 1.25 VOLTS 

FILAMENT CURRENT .03 .03 AMP. 

PLATE VOLTAGE 22.5 45 VOLTS 
GRID # 2 VOLTAGE 22.5 45 VOLTS 

GRID #¡ VOLTAGE 0 -2.0 VOLTS 

PLATE RESISTANCE 0.7 2.5 MEGOHM 

TRANSCONDUCTANCE 235 250 uMHOS 

PLATE CURRENT 0.17 0.28 MA. 

GRID # 2 CURRENT 0.043 0.12 MA. 
GRID #¡ RESISTOR 5 0 MEGOHM 

MINIMUM DIQUE CURRENT AT ¡O VOLTS DC A 0.5 MA. 

RESISTANCE - COUPLED AMPLIFIER 

FILAMENT VOLTAGE ( DC) 1.25 1.25 VOLT 

FILAMENT CURRENT .03 .03 AMP. 

PLATE SUPPLY VOLTAGE 45 67.5 VOLT 

GRID # 2 SUPPLY VOLTAGE 45 67.5 VOLTS 

GRID 04. VOLTAGE B 0 0 VOLTS 

LOAD RESISTANCE 1 1 MEGOHM 

SERIES GRID # 2 RESISTOR 5 5 MEGOHMS 

GRID # 2 BY-PASS CONDENSER 0.1 0.1 uf 
GRID #1 RESISTOR ( FOLLOWING TUBE) 10 10 MEGOHMS 

VOLTAGE GAIN ( APPROX.) 50 70 

ATME DIODE IS LOCATED AT THE NEGATIVE ENO OF TME FILAMENT. 

AGRIO Al RESISTOR = 5 MEGOHMS. 



TENTATIVE DATA IAG5 

, 

1 IAG5 
PENTODE CONNECTION 

Ec, = 45 Volts 
Ef = 1.25 Volts 
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IA85 
CONNECTION 

Eb = 45 Volts 
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TUNG-SOL ELECTRIC INC. ELECTRON UNE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. DECEMBER 1, 1955 PLATE f4 



IAG5 TENTATIVE DATA 

IAG5 
PENTODE CONNECTION 

E 2 s 22.5 Vol 
Ef = 1.25 Vol 
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TENTATIVE DATA IAG5 

1.5 

O 

IAG5 
TRIODE CONNECTED 

PENTODE CONNECTION 

Ef = 1.25 Volts 

10 20 30 teo 50 o 

PLATE VOLTS 

TUNG-SOL ELECTRIC INC. ELECTRON TUNE DIVISION BLOOMFIELD, NEU JERSEY, U.S.A. DELUDER 1, 1955 PLATE •I4515 
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TENTATIVE DATA IAH4 

( 

GLASS BULB 
RED DOT 15 ADJACENT 

TO LEAD I 

NOIR 15 ENTIRELY COATED 
WITH A METALLIC SHIELD 
CONNECTED TO LEAD 3. 

TUNS-SOL 

PENTODE 

SUBMINIATURE TYPE 

COATED FILAMENT 

1.25 VOLTS 0.04 AMP. 

AC OR DC BOTTOM VIEW 

FLAT SUBMINIATURE BASE / 

ANY MOUNTING POSITION 
.D.016. TINNED 
FLEXIBLE LEADS 

0.0S. SPACING 
CENTER - TO- CENTER 

GRID xr) 15 COMPRISED OF it. 

SEPARA -E DEFLECTOR PLATES. ON 

Of wm1.11 IS CONNECTED TO LEA. 
3 AND THE OTHER TO LEAD 5. 

THE lAH4 IS A FILAMENT TYPE, FULLY SHIELDED, SUBMINIATURE PENTODE 
DESIGNED FOR SERVICE IN RF APPLICATIONS REQUIRING ECONOMY OF SPACE, 
WEIGHT, AND BATTERY DRAIN. THE FLEXIBLE TERMINAL LEADS MAY BE SOLDERED 
OR WELDED TO CIRCLIT COMPONENTS WITHOUT THE USE OF SOCKETS. STANDARD 
SUBMINIATURE SOCKETS MAY BE USED BY CUTTING THE LEADS TO 0.20" LENGTH. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO PLATE (MAX .) 

INPUT 

OJTPUT 

RATINGS 
INT(RPRETED ACCORDIAC TO RNA STANDARD m13-210 

FILAMENT VOLTAGE 

PLATE VOLTAGE 

GRID * 2 VOL - AGE 

TOTAL CATHODE CURRENT 

DESIGN CENTER VALUES 

COUTINuED ON fOLLONING PAGE 

0.01 

3.5 
4.5 

mpf 
mkf 

1.25 VOLTS 

90 VOLTS 

90 VOLTS 

2.0 MA . 

TuAG-501. ELECTRIC INC . ELECTRON TUBE DIVISION GEwANK, BEN JERSEY, U.S.A. JUNE 1, 1953 PLATE 63234 



IAH4 TENTATIVE DATA 

  TUNG•SOL   

CONTINUED FROR PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A,1 AMPLIFILk 

é ILANENT VOLTAGE 1.25 1.25 VOLTS 

FILAMENT CUPRENT 0.04 0.04 AMP. 

PLATE VOLTAGE 45 67.5 VOLTS 

GRID 42 VOLTAGE 45 --- VOLTS 

GRID *2 SUPPLY VOLTAGE --- 67.5 VOLTS 

GRID 42 RESISTOR --- 0.1 MEGOHM 

GRID fa REsisTOR A 0 0 VOLTS 

PLATE RESISTANCE 1.5 2.0 mEGOHMS 

TRANSCONDUCTANCE 750 750 gmHOS 

PLATE CURRENT 0.75 0.75 MA. 

GRID 02 CURRENT 0.2 0.2 MA. 

GRID 01 VOL1AGE ( APPROX.) 
FOR TRANSCONDUCTANCE » 10 )1MHOS -3 -3.5 VOLTS 

AGRIO RESISTOR y NEGONNS. 

PLATE 032)5 JUNE 1, 1953 TuNG - SOL ELECTRIC INC. ELECTRON TUNE DIVISION NEwARK, NOR JERSEY, U.S. A. 



IAJ2 

TUNS-SOL 

DIOCE. 

CAP 
C1-34 

MAX 

T-9 

2.750" 
MAX 

3.126« 
MAX 

GLASS 9UL9 

BUTTON 

12 PIN SASE E12-70 

OUTLINE DRAWING 

JEDEC 9.98 

COATED FILAMENTARY CATHODE 

FOR TV HIGH VOLTAGE 

RECTIFIER 

ANY MOUNTING POSITION 

SOCKET CLIPS 2 8. 10 MAT BE ISED AS 

TIE POSTS AT A POTENTIAL NEAR 

THAT OF THE FILAMENT 130TTOM VIEW 

BASING DIAGRAm 

JEDEC 12EL 

THE 1AJ2 IS A FILAMENTARY HIGH-VOLTAGE DIODE IN A DOUBLE-ENDED T-9 COMPAC-

TmON CONSTRUCTION. IT IS DESIGNED FOR USE AS THE RECTIFIER IN THE FLY-BACK 
CIRCUIT TO SUPPLY THE ANODE OF THE TELEVISION PICTURE TUSE. 

DIRECT INTERELECTRODE CAPACITANCE 
WITHOUT EXTERNAL SHIELD 

PLATE TO ALL: P TO CR + LS.) - APPROX. 

FILAMENT CHARACTERISTICS AND RATINGS 

DESIGN MAXIMUM VALUES SEE EIA STANDARD RS- 239 

AVERAGE CHARACTERISTICS 

1.8 

1.25 VOLTS 200 MA 

LIMITS OF APPLIED FILAMENT VOLTAGE 
1.25±0.20 VOL r AC OR DC 

MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES - SEC EIA STANDARD RS-239 

FLYBACK VOLTAGE RECTIFIER SERVICE 

INVERSE PLATE VOLTAGE 

TOTAL DC AND PEAK 26 KV, 

DC 22 KV. 

PEAK PLATE CURRENT 50 MA. 

DC OUTPUT CLRRENT 0.5 MA 

AVERAGE CHARACT ERISTICS 

TUBE DROP WI TH 7 MA PLATE CURRENT - AtPRCX 140 V, 

CONTINUED ON FOLLOWING PAGE 

-uN; OL 1FCI C N,.. ELECTRON TUNE DIVISION, elOOMFIEU, N,W JERSEY, U.S. ,...JUIA 1, 1962 FLETE • 



IAJ2 

TUNO-SOL 

CONTINUED FROM PRECEDING PAGE 

THE FLYBACK PULSE SHOLLD BE TAKEN FROM THE HORIZONTAL DEFLECTION CIRCUIT OF A 525.LINE, 30. 

FRAME TELEVISION SYSTEM AS DESCRIdED IN " STANDARDS OF GOOD ENGINEERING PRACTICE CONCERNING 

TELEVISION BROADCAST STATIONS" FEDERAL COMMUNICATIONS COMMISSION. THE DUTY CYCLE OF THE 

VOLTAGE PULSE MUST NOT EXCEED 15% OF ONE SCANNING CYCLE. 

PRECAUTIONARY NOTE: 

THIS TUBE MAY PRODUCE SOFT X•RAYS WHICH CAN CONSTITUTE A HEALTH HAZARD UNLESS ADEDUATEL 1 

SHIELDED. 



TENTATIVE DATA IAU3 

3 6 
MAX. 

s" 

3 t 

MAX. 

GLASS BULB 

TU118•SOL 

DIODE 

COATED FILAMENT CATHODE 

FILAMENT 

1.25±0.2 VOLTS 0.20 AMP. 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SPORT MEDIUM SHELL 

OCTAL 

7 PIN .BASE A 

3C 

THE 1AU3 IS A FILAMEN1ARY HALF—WAVE DIODE INCORPORATING AN ELECTROSTATIC 
SHIELD, WHICH IS LOCATED ADJACENT TO THE FILAMENT. IT IS INTENDED FOR 
SERVICE AS THE HIGH VOLTAGE RECTIFIER IN TELEVISION RECEIVERS AND OTHER 
HIGH VOLTAGE RECTIFIER APPLICATIONS. 

DIRECT INTERELECTRODE CAPACITANCES 

PLATE -0 FILAMENT AND INTERNAL SHIELD 2.0 

RATINGS 
NTERPRETED ACCORDING TO DES UN MAXIMUM SYSTEM') 

FLYBACK VOLTAGE RECTIFIER E 

FILAMENT VOLTAGE S 

MAXIMUM INVERSE PLATE VOLTAGE 

TOTAL DC AND PEAX 

DC 

MAXIMUM PEAK PLATE CURRENT 

MAXIMUM AVERAGE PLATE CURRENT 

CHARACTERISTICS 

1.25±0.2 VOLTb 

30 000 VOLTS 

26 000 VOLTS 

50 MA. 

0.5 MA. 

FILAMENT VOLTAGE S 1.25±0.2 VOLTS 

FILAMENT CURRENT C 0.20 AMP. 

TUBE DROP FOR Ib = 7 MA. ( APPROX.) 225 VOLTS 

A SOCKET TERMINAL, 1, 3, 4, 5, N AND 8 MAT WE CONNECTED TO TERMINAL 7 OR TO A CORONA SHIELD WPICN 

CRNNECTES TO TERMINAL 7. TERMINALS AND 6 MAY BE USED AS TIE POINTS FOR COMPONENTS AT OR *EAR 
PLANENT POTENTIAL. 

CONTINUED ON FOLLOW.NG RAGE 

TURC -SOL ELECTAI: INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A..AUGUST 1, 1960 PLATE 85918 



lAU3 TENTATIVE DATA 

TUNG-SOL 

BTHE EQUIPMENT DESIGNER SHALL DESIGN THE EQUIPMENT THAT THE FILAMENT VOLTAGE IS CENTERED AT THE 
SPECIFIED BOG.-.1 VALUE. FILAMENT SUPPLY VARIATIONS SHALL BE RESTRICTED TO MAINTAIN FILAMENT 
VOLTAGE WITHIN THE SPECIFIED TOLERANCE. 

C THE BOGEY VALLE OF CURRENT ISOBTAIMED WHEN OPERATING THE FILAMENT AT THE SPECIFIED 1.25 VOLT 

D 

RESIGN-MAXIMUM RATINGS ARE LIMITING VALUES OFOPERATING AND ENVIRONMENTAL CONDITIONS APPLICARLE 
TO A BOGEY EL.CTRON DEVICE or A SPECIFIED TYPE AS DEFINED BY ITS PUBLISHED DATA, AND SHOULD 

NOT RE EXCEEDED UNDER THE WORST PROBABLE CONDITIONS. TM DEVICE MANUFACTURER CNCIOSES THESE 
VALUES TO PROVIDE ACCEPIADLE SERVICEABILITY OF 111E DEVICE, TAKING RESPONSIITILITT FOR ENE 

EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. ONE 
EQUIPMENT NANLFACTURER SAOULD DESIGN SO THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN-MAXIMUM 

VALUE FOR THE INTENDED SERVICE IS EXCEEDED WITH A BOGEY DEVICE UNDER THE WORST PRODARLE 

OPERATING CONDITIONS WITH RESPECT TO SUPPLY- VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, 
EQUIPMENT CONTROL ADJUSTMENT. LOAD VARIATION, SIGNAL VARIATION, AND niviRnme MAL CONDITIONS. 

FOR OPERATION IN A 575- LINE, To -FRAME SYSTEM AS DESCRIBED IN ' STANDARDS OF GOOD ENGINEERING 

PRACTICE FOR ELEvISION BROADCAST STATIONS: FEDERAL COMMUNICATIONS COMMISSION', THE DUTY CYCLE 
OF THE VOLTAM PULSE MUST NOT EXCEED 151 OF ONE SCANNING CYCLE. 

WARN I NG: 

A-RAY RADIATION SHIELD MAY BE NECESSARY TO PROTECT AGAINST POSSIBLE DANGER OF PERSONAL INJURY 
FROM PROLONGEC EXPOSURE AT CLOSE RANGE IF THIS TUBE IS OPERATED AT HIGHER THAN THE MANUFAC-

TURERS MAAINum RATED PLATE VOLTAGE OF 16,000 VOLTS, WHICHEVER IS LESS. 



B3GT 

e'  TUNG-SOL 

DIODE 

JEDEC 

MAX C1-14 

COATED FILAMENT 

( Th 

T-9 

3 . 

MAX. 

MAX. 

GLASS BULB 

SEE NOTE " A. 

OUTLINE DRAWING 

JEDEC 9-51 OR 9-52 

FOR HIGH VC-TAGE SUPPLY 

IN T.V. SERVICE 

ANY MOUNTING POSITION 

CRINECTORS SmOULD NOT EXERT WORE THAN 1 

PRONOS RADIAL COMPRESSION AT AME POINT 

AROUND THE CIRCUMFERENCE OF THE CAP. 

IC 

NC IC 

IC IC 

BOTTOM VIEW 

BASING DIAGRAM 

JEDEC 3C 

NC 

F,IS 

SOZKEI TERMINALS 1,3,A4,5, 
6 I 8 MAY BE CONNECTED TO 
TERMINAL 7 OR TO A CORONA 
SHIELD WHICH CONNECTS TO 

TERMINAL T. TERMINALE 416 

MAY BE USED AS TIE POINTS 
FOR COMPONENTS AT OR NEAR 
FILAMENT POTENTIAL. 

L 165GT IS A FIL.MENTARY DIODE DESIGNED TO OPERATE A- RELATIVELY HIGH 

INVERSE PEAK VOLTASES OVER A CONSICERABLE RANGE OF SUPPLY VOLTAGE FRE-
QUENCIES. IT IS INTENDED TO SUPPLY THE REQUIRED HIGH VOLTAGES FOR THI 
CATHODE RAY PICTURE TUBE IN TELEVISION SERVICE. 

DIRECT INTERELECTRODR CAPACITANCES - APPRDX. 

PLATE TO FILAMENT:( P TO F+1.5.) 1.3 

HEATER CHARACTERISTICS AND RATINGS 
DESUN MAXIMUM VALUES - SEE EIA STANDARD RS- 239 

AVERAGE CHARACTERISTICS 129 VOLTS 200 MA. 

HEATER SUPPLY LIMITS: 

VOLTAGE OPERATION B 

CURRENT OPERATION ( AT Et = 1.25 V.) 200 MA. 

TUBE DROP ( APPROX) WIT1 7 MA. PLATE CURRENT 100 VOLT 

-. MAXIMUM RATINGS 
OESIEN AAXIAUA vALuES - SEE LIA 5TANDARD. RS -239 

FLYBACK VOLTAGE RECTIFIERC 

INVERSE PLATE VOLTAGE: 

TOTAL DC AND PEAK 26 KV 

DC 22 KV 

PEAK PLATE CLRRENT 50 MA. 

AVERAGE PLATE CURRENT 0.5 MA. 

...INDICATES A CHANGE. 

CONTINUED ON FOLLOWING PAGE 

OL ELECTRIC INC., ELECTRCN TUPE DIVISION, BLOONFIELO, NEW JERSEY, U.S.A., AUGUST 1, 1961 PLATE A6224 



I B3GT 

TUNG.SOL 

MAXIMUM RATINGS - CONTD. 
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS -239 

RF VOLTAGE RECTIFIER 

PEAK INVERSE PLATE VOLTAGE 

PEAK PLATE CURRENT 

AVERAGE PLATE CURRENT 

FREQUENCY OF SUPPLY VOLTAGE ( MAX.) 

FREQUENCY Of SUPPLY VOLTAGE ( MIN.) 

33 
35 

1.1 
100 
1.5 

A eo-so,s6-e, e6-6o, 06-los, B7-166, 87-211, se- 6, es-oo, OCTAL 5, 6, 7, OR 8- PIN 

KV 

MA. 

MA. 

KCS 

KCS 

DESIGN-MAXIMUM rATINGS ARE LIMITING VALUES OP OPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PURLISNED DATA, AND SHOULD 
NOT BE EXCEEDED UNDER THE WORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES THESE 
VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE, TARING RESPONSIBILITY FOR THE 
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE 

EQUIPMENT MANUFACTURER SHOULD DESIGN SO TWAT INITIALLY AND THROUGHOUT LIFE NO DESIGN-MARINUN 
VALUE FOR THE INTENDED SERVICE IS EXCEEDED WITH A BOGEY DEVICE UNDER THE HORST PROVABLE 

OPERATING CONDITIONS WITH RESPECT TO SUPPLY- VOLTAGE VARIATION, EQUIPMENT CONPONENT VARIATION, 
EQUIPMENT CONTROL ADJUSTMENT. LOAD VARIATION. SIGNAL VARIATIFIN. smn FHeiRemeNtAF Enormous. 

FOR OPERATION IN A 525-LINE, , e-FRAmE SYSTEM AS DESIIRISED IN " STANuARDS OF GOOD ENGINEERING 

PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL COMMUNICATIONS COMMISSION", THE CUTY CYCLE 
OF THE VOLTAGE PULSE MUST NOT ExCFED let OF ONE SCANNING CYCLE. 

TmIS TueE mAY PRODUCE SOFT X-RAYS AMICH CAN CONSTITUTE A HEALTH MAIARD UNLESS AUQUATEL , 

SHIELDED 

183GT 

Ef = 1.25 Volts AC 

20 

15 

PLATE VOLTS DC 
115 150 1/5 200 

• 

• 



TEN-AT I VE DATA DN5 

TUNG•SOL 

DIODE PENTODE 

MINIATURE TYPE 

3" 
COATED. FILAMENT 

MAX 

1.4 VOLTS 0.05 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

GLASS BULB 
BOTTOM VIEW 

MINIATURE BUTTON 
7 PIN BASE 

6ew 

THE DIODE PLATE IS LOCA -ED 
AT THE bEGATIVE ENO OF -mE 

FILAMENT 

THE 1DN5 IS A COMBINED SINGLE DETECTOR DIODE AND REMOTE CUT—OFF PENT 
WITH A COMMON FILAMENTARY CATHODE IN THE 7 PIN MINIATURE CONSTRUCTic . 
THE PENTODE SECTION Is INTENDED FOR USE AS AN AUDIO AMPLIFIER IN LIGHT— 

WEIGHT, PORTABLE EQUIPMENT AT LOW PATE SUPPLY VOLTAGE. HE DESIGN CF 
This TYPE PERMITS THE APPLICATION OF Avc VOLTAGE TO THE CONTROL GRID, 
THEREBY IMPROVING OVERALL RECEIVER AVC. 

DIRECT INTERELECTRODE CAPACITANCES 
wiTmOuT EXTERNAL SHIELD 

DIODE PLATE TO GRID Ai ( MAX.) 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

0.04 geir 

FILAMFNT VOLTAGE 1.4 VOLTS 

MAXIM 1M PLATE VOLTAUE 90 VOLTS 

MAO IMAM GRID 12 VOL - AGE 90 VOLTS 

MAXIMUM POSITIVE DC GRID Ai VOLTAGE 0 VOLTS 

MAXIMUM NEGATIVE DC GRID Ai VOLTAGE —50 VOLS 

MAXIMUM CATHODE CURRENT 5 MA. 

MAXIMUM DIODE CURRENT FOR CONTINUOUS OPERATION 0.25 MA. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

FILAMENT VOLTAGE 

FILAMENT CURRENT 

PLATE VOLTAGE 

GRID in VOLTAGE 

GRID Ai VOLTAGE 

PLATE CLRRENT 

GRID Op CURRENT 

TRANSCONDUCTANCE 

GRID Ai VOLTAGE ( APPROx.) FOR Gm = to gMHOs 

PLATE RESISTANCE ( APPROX.) 

AVERAGE DIODE CURRENT AT le VOLTS DC 

1.4 VOLTS 
0.05 AMP. 
67.5 voLis 
67.5 VOLTS 

0 VOLTS 
2.1 MA. 

0.55 MA. 

630 AAMHCS 

— 11.5 VOLTS 

0.6 MEGOHMS 

1.0 MA. 

DURO-SOL ELECTRIC INC. ELECTRON TUBE DIVISION 61.001érDELD, NUN JERSEY, U.S.A. JUNE 1, 1957 PLATE esCu 
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TENTATIVE DATA IG3GT 

à4 

1 

GLASS BULB 

TUNO-SOL 

HALF-WAVE RECTIFIER 

COATED FILAMENT 

1.25 VOLTS 0.2 AMP. 

AC 
AC OR DC 

ANY MOUNTING POSP.ION 

BOTTOM VIEW 
IN - ERMEDIATE SMELL 

5 PIN OCTAL 

OR 

SHORT INTERMEDIATE SHELL 
5 PIN OCTAL, 

W.TH EX:ERNAL BARRIERS 

OR 

INTERMEDIATE SHELL 

6 PIN OCTAL 

OR 

SHORT .MTERMEDIATE SMELL 

6 PIN OCTAL 
WITH EXTERNAL BARRIERS 

OR 

SHORT INTERMEDIATE SHELL 
7 PIN OCTAL 

OR 

INTERMEDIATE SHELL 

7 PIN OCTAL 

THE 1G3GT IS A HALF-WAVE RECTIFIER UTILIZING A COATED FILAMENT. IT 

INTENDED FOR USE AS A RECTIFIER OF HIGH-VOLTAGE PULSES PRODUCED IN THE 
SCANNING SYS-EMS OF MONOCHROME TELEVISION RECEIVERS AND AS A RECTIFIER 
IN HIGH VOLTAGE RF-OPERATED POWER SUPPLIES OF ELECTRONIC EQUIPMENT. IT 

IS SIMILAR TO THE IB3GT, BUT IS CONSTRUCTED IN A SMALLER BULB FOR COW-
PACT EQUIPMENT DESIGN. 

DIRECT INTERELECTRODE CAPACITANCES - APPROX. 
WITHOUT EXTERNAL SHIELD 

PLATE TO FILAMENT AND INTERNAL SHIELD 1.3 gat 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC. . LECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY,/ U.S.A. NOVEMBER 1, 1558 PLATE Iry5N8 



IG3GT TENTATIVE DATA 

  TUNO-SOL   

CONTINUED FROM PRECEDING PAGE 

RATINGS 
INTERPRETED ACCORDING TO DESIGN ( ENTER SYSTEM 

PULSE—RECTIFIER SERVICE A 

FILAMENT VOLTAGE 8 

MAXIMUM INVERSE PLATE VOLTAGE: 

TOTAL DC AND PEAK ( ABS. MAX.) C 

DC 

MAXIMUM PLATE CURRENT: 

PEAK 

AVERAGE 

1.25 VOLTS 

26 000C VOLTS 
21 000 VOLTS 

50 MA. 
0.5 MA. 

RF RECTIFIER SERVICE 

FILAMENT VCLTAGE 8 1.25 VOLTS 

FILAMENT CURRENT 0.2 AMP. 

MAXIMUM PEAK INVERSE PLATE VOLTAGE ( ABS. MAX.) 33 000L VOLT 
MAXIMUM PLATE CURRENT: 

PEAK 30 MA. 

AVERAGE 1 MA. 

FREQUENCY RANGE OF SUPPLY VOLTAGE 1.5 To 100 Kr. 

AFAR uPERATION IN A 525- LINE, 30-FRAME SYSTEM AS DESCRIBED IN " STANDARDS OF GOOD ENGINEERING 
PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL COMMUNICATIONS COMMISSION", THE DUTY CYCLE 

OF THE VOLTAGE PULSE MUST NOT EXCEED 154 OF ONE SCANNING CYCLE. 

B FILAMENT VOLTAGE: 1.05 MIN., 1.25 AVG., 1.45 MAX. VOLTS. 

C UNDER NO CIRIUMSTANCES SHOULD THIS ABSOLUTE VALUE BE EXCEEDED. 

NOTES: 

ON THE 5- PIN BASES, PIN Al IS OMITTED. 

,N THE 5- PIN BASES, THE 6- PIN BASES, AND THE 7-PIN BASE JEDEC 667-166, PIN 4 JS OMITTU 

,N THE 5- PIN BASES, THE 6- PIN BASES, AND THE 7-PIN BASE JEDEC 087-47, PIN 6 IS OMITTED. 



TENTATIVE DATA IG3GT 
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AVERAGE PLATE CHARACTERISTIC 

Ef = 1.25 Volts AC 

— 7-
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DC PLATE VOLTS 

CTKIC INC. ECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. NOVEMBER 1, 198 PLATE*'-', 
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IH2 

MAX 

MAX. 

GLASS BULB 
TOP CAP — MINIATuRE 

TUNO•SOL 

DIODE 

MINIATURE TYPE 

COATED UNIPOTEWHAL CATHODE 

HEATER 

1.4 VOLTS 0.55 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

*SOCILE" TERMINALS 3 é 7 MAY OF USED AS TIE 
POINT, FOR COMPONENTS AT OR NEAR FILAMENT 
POTENTIAL. 

BOTTOM VIEW 
SMALL BUTT0'. 
? PIN BASE 

911 

THE 1H2 IS A MINIATURE HEATER—CATHODE TYPE DIODE DES'GMED FOR USE IN 
TELEVISION RECEIVERS AS THE HIGH—VOLTAGE RECTIFIER TO SUPPLY POWER TO 
THE ANODE OF THE TELEVISION PICTURE TUBE. HE 1H2 IS PFIWRILY INTENDEr 
RCP USE IN FLY—BACK TYPES OF POWER SUPPLIES. 

DIRECT INTERELECTRODE CAPACITANCES — 
wITmOuT Ex-ENNAL SHIELD 

PLATE TO HEA - ER, CeTHODE & INTERNAL THIELD 1.0 

RATiNGS 
INTERPRETED ACCORDING TD DESIGN MAXIMUM SYSTEM 

FLYBACK RECTkFIER SERVICE A 

HEATER VOLTAGE 1.4 VOLTS 

MAXIMUM PEAK INVERSE PLATE VOLTAGE 

DC COMPONENT 24 000 VOLTS 

TOTAL DC AND PEAK 3C 000 VOLTS 

MAXIMUM STEADY— STATE PEAK PLATE CURRENT 50 MA. 

MAXIMUM DC OUTrjT CURRENT 0.5 MA. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

AVERAGE CHARACTERISTICS 

TUBE VOLTAGE GOOF ( APPROX.) 

Ib = 7.0 MA. 100 VnLT' 

CONTINUED ON FOLLOWING PAGE 

*INDICATES AN AO3ITION. 

TUN.-SOI ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY,U.S.A. JUNE 1, 1960 PLAFE 58. 



I H2 

(  TUNS-SOL   

CONTINUED FROM PRECEDING PAGE 

NOTES 

DESIGN-MAXIMUM RATINGS ARE LIMITING VALUES OFOPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE 

TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLISHED DATA, ANI) SHOULD 

NOT BE EXCEEDED UNDER THE HORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CelOOS£S THESE 

VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE, TAKING RESPONSIBILITY FOR THE 

EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE 

EQUIPMENT MANUFACTURER SHOULD DESIGN 50 THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN-MAximum 

VALUE FOR THE INTENDED SERVICE IS EXCEEDED WITH A BOGEY DEVICE UNDER THE WORST PROBABLE 

OPERATING COND'TIONS WITH RESPECT TO SUPPLY-VOLTAGE vARIATION, EQUIPMENT COMPONENT VARIATION, 

EQUIPMENT comian ADJUSTNENT, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS. 

AFOR OPERA -HON IN A 525- LINE, 30 -FRAME SYSTEM AS DESCRIBED IN " STANDARDS OF GOOD ENGINEERING 

PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL COMMUNICATIONS COMMISSION", THE DUTY CYSLE 

, F THE VOLTAGE PULSE MUST NOT. EXCEED 151 OF ONE SCANNING CYCLE. 

THE VOLTAGES EMPLOYED IN SOME TELEVISION RECEIVERS AND OTHER HIGH- VOLTAGE EQUIPMENT ARE SUF-

FICIENTLY HIGH THAT HIGH-VOLTAGE RECTIFIER TUBES MAY PRODUCE SOFT X-RAYS WHICH CAN CCNSTITUTE 

A HEALTH NAZAR:. UNLESS SUCH TUBES ARE ADEQUATELY SHIELDED. THE NEED FOR TM'S PRECAUTION SHOULD 

BE CONSIDERED IN EQUIPmENT DESIGN. RELATIVELY SIMPLE SHIELDING SHOULD PROVE ADEQUATE. 
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IJ3 

  TUNG-SOL 

DIODE 

• 

• 

—Her CAP 
MAX cl -AK 

T-9 

3 500" 
MAX 

4°62" 
MAX 

L12811 
MAX 

GLASS BOLA 

COATED FILAMENT P Ic 

1.25 VOLTS 0.2 AMP. 

AC OR DC 

ANY MOUNTU4G POSITION 

cCNNECTORS SHOULD NYT EXERT MORE THAN ./ 
POUNDS RADIAL COMPRESSION AT ANY POINT 

AROUND THE CIRCUMFERENCE OF " ME CAP. 

IC 

IC IC 

80TTOM VIEW 

RASING DIAGRAm 

JEDEC 3C 

EIS 

SOCKET TLRMINALS 

86-8 INTERMEDIATE SMELL 8 MAY BE CONNECTED TO TERMKNIAL 

OR 7 OR TO A CORONA SHIELD. WHICH 

EIS-80 SHORT CONNECTS TO TERMINAL 7. TERMI-
INTERMEDIATE SNELL RAIS AND 6 MAY RE U.ED AS 

6 PIN OCTA. TIE POINTS FOR COMPONENTS A' 
OR NEAR FILAMENT POTENTIAL. 

THE 1,15 IS A FILAMENTARY DIODE DESIGNED FOR USE IN TELEVISION RECEIVERS 
AS THE HIGH-VOLTAGE RECTIFIER TO SIPPLY POWER TO THE ANODE OF THE TELE-
VISION PICTURE TeE. T IS INTENI)P0 PRIMARILY FOR USE IN FLYBACK TYPES 

OF POWER SUPPLIES. 

DIRECT INTERELECTRODE CAPACITANCES - APPROX. 
WITHOUT EXTERNAL SHIELD 

ATE TO P!LAMENT 

RATINGS 
INTERPRETED ACCORDING TO DESIGRMAXIMUM SYSTEM 

FLYBACK RECTIFIER SERVICE A 
FILAMENT VOLTAGE 

M.AXIMUM PEAK INVER:E PLATE VOLTAGE 

DC COMPONENT 

TOTAL DC AND FEM. 

MAXIMUM STEADY — STATE PEAK PLATE CURRENT 

MAXIMUM DC OJTPUT CURRENT 

1.6 

1.258 

22 000 VOLTS 
26 000 VOLTS 

50 MA. 
0.5 MA. 

TYPICAL OPERATING CONDITIONS AD CHARACTERISTICS 

FILAMENT VOLTAGE 

FILAMENT CURRENT 

TUBE VOLTAGE DROP ( APPROX.) 4 -.7.0 MA. DC 

CONTINUED ON FOLLOWINi PAGE 

-..,INDICATES A CHANGE. 

-UNG-SP A ELEcTqIC INC. ELECTRON TaBE DIVISION EILOOmFICLI, N,W JERSEY, U.S.A. JANUARY 1, 1962 PLATE 86351 



I J3 

TUNS•SOL 

CONTI NUED FROM PRECEDI NG PAGE 

NOTES 

A FOR OPER ATIO N IN A 525- LI NE, 30-FA UNE SYSTEM AS DESCRIBED IN ST AN DARDS OF GOOD ENGI NEERI NG 
PR ACTICE FOR TELE VISION BROADCAST STATIONS : FEDERAL COMMuNICATIONS CC um ISSION", THE WITT CYCL T 
OF THE VOLT AGE PULSE MUST NDT EXCEED 15S OF ONE SCANNING CYCLE . 

B LINDER NO CIRCUMST ANCES SHOULD THE FIL AMENT VOLTAGE BE LESS THAN 1.05 VOLTS OR MORE THAN 1.45 
VOLTS . 

DESIGN-mAxiMum RATI NGS AH ELI MITING VALUES OF OPERATING AMO EXVIRO MMENTAL CONDIT IONS APPLICABLE 
TO A BOGE Y ELEC TRO N DE VICE OF A SPECI FIED TYPE AS DE FIN ED BY ITS PUBLISHED DAT A, AN D SHOULD 
NOT BE EACEEDED UNDER THE WORST PROB ABLE CONDITIONS. THE DE VICE MAN UF ACTURER CHOOSES THESE 
VA LUES TO PROVIDE ACCEP TABLE SERVICE ABILITY OF THE DE VICE , TARIN G RESPONS IBILITY FOR THE 
EFFECTS OF CHANGES IN OPER ATI NG CO NDITIONS OK TO VAR IATIONS IN DEVICE CHARA CTERISTICS.TNE 
EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY AN D THROUGHOUT LIFE MO DESIGN-mA XIMUN 
VALU E FOR THE INT ENDED SERVICE IS EXCEEDED BITA A BO ;EY DE VICE UNDER THE WORST IROBABLE 
OPE RAT ING CONDITIONS WIT H RESPECT TO SuPPLY-V OL TA GE VA RI AT IO N, EQUIPNENT COmPOAENT VARI ATI ON, 
EQUIPMENT CONTROL ADJUSTMENT , LO AD VARIATION , SIGNAL VARIATIO N, AN D ENv IRONmENTAL CO NDITIONS. 

THE VOLT AGES EMPLOYED IN SOME TELE VISIO N RECEI VERS AN D OT HER HIG H- VOLT AGE EQUIP MENT AVE SUF-
FICIE NTLY HIG H THAT HIG H-VOLTAGE RECTI FIER TUBES MA Y PRODUCE SOFT x- RAY S *HIG H CAN CONSTITUTE 
A HEALT H NAZAR!. UNLESS SUCH TUBES AR E ADEQUAT EL Y SHIELDED . THE NEED FOR TH IS PR EC AU TION SHOULD 
, E CO NSIDERED N EQUIPMENT DESIG N. REL ATI VEL Y SIMP LE SHIELDI NG SHOULD PROVE ADEQUATE . 

• 

• 



IK3 

TUNS-101 

DIODE 

MAX  
COATED FILAMEN P IC 

r66- — 61 

T-9 

3500' MAX 406f MAX 

LI 2131'1 MAX 
BULB 

66-8 INTERRED ATE SMELL 
OR 

66-60 SNORT 

INTERIIEDIATE SHELL 

6 PIN Ours( 

CJTLINE CRA , 1,7. 

9-53 vi.Tm BA- , 2 OR 

9-54 WITH 

1.25 VOLTS 200 MA. 

AC OR DC 

ANY MOUNTING POSITION 

CRNNECTORS SHOULD NOT EXCRT MORE TRAM'? 
POUNDS RADIAL COMPRESSION AT ANY POINT 
AROUND THE CIRCUMFERENCE OF HE CAP. 

IC 

IC IC 

BOTTOM VIEW 

BASING DIAGRAR 

JEDEC 3C 

• 

IS 

SOCKET TERMINALS 1,3,4,,6,AND 

8 MAY BE CONNECTED TO TERNIIIINL 

7 OR TO A CORONA SHIELD WHICH 
CONNECTS TO TERMINAL 7. TERMI-
NALS 4 AND 6 MAY BE USED AG 
TIE FOIITS FOR COMPONENTS AT 

OR NEAR FILAMENT POTENTIAL. 

THE 1K3 IS A FILAMENTARY DIODE DESIGNED FOR USE IN TELEVISION RECEIVERS 
AS 7..-L HIGH-VOLTAGE RECTIFIER TO SUPPLY POWER TO THE ANOCE OF THE TELE-

VISI PICTURE TUBE. JI IS INTr.NDEr_. PRIMelLY FOR USE IN FLYBACK TYPES 

CF POWER SUPPLIES AND IS A DIRECT REPLACENCNT FOR THE 1J5. 

DIRECT INTERELECTRODE CAPACITANCES - APPROX. 
ArTmOuT EL'ERNAL SHIELD 

P_ATE TO FILAMENT 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

1.6 p f 

FLYBACK RECTIFIER SERVICE A 
FILAMENT VOLTAGE 

1.255 V6LTS 
mAxIMUM PEAK INVERSE PLATE VOLTAGE 

DC COMPONENT 22 000 VOLTS 

TOTAL DC AND PEAK 26 000 VOLTS 

MAXIMUM STEADY — STATE PEAK PATE CURRENT 50 MA. 

mAxImUm DC auTPuT TINRENT 0.5 MA. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

FILAMENT VOLTAGE 

FILAMENT CURRENT 

TUBE VOLTAGE DROP ( APPROX.) 

* INDICATES AN GITI - N 

_.INDICATES A CHANGE. 

Ib = 7.0 MA. DC 

CONTINUED ON FOLLOWIlr., PAGE 

.25 
0.2 
225 

VOLT• 

AMP. 

VOLT' 

TuRc-SOL ELECTRIC INC. ELECTRON TUBE DlyiSION BLOONPIELD, REM JERSEY, U.S.A. 1CTOBER 1, 1962 PLATE R656. 



IK3 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

NOTES 

A FOR OPERATION IN A 523-LINE, 30- FRAME SYSTEM AS DESCRIBED IN " STANDARDS OF GOOD ElliINEERING 

PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL COMMUNICATIONS CCMMISSION .,THE PLITT CYCI.' 
OF THE VOLTAGE PULSE MUST NOT EXCEED 151 OF ONE SCANNING CYCLE. 

B UNDER NO CIRCUMSTANCES SHOULD THE FILAMENT VOLTAGE BE LESS THAN 1.05 VOLTS OR MORE THAN 1.45 

VOLTS. 

DESIGN-mAximum RATINGS APELIMITINC VALUES OF OPERATING ANO ENVIRONMENTAL CONDITIONS AFPLICA, 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLISHED DATA, AND SAOUL , 

NOT BE EXCEEDID UNDER THE WORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES THESE 
VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE, TAKING RESPONSIBILITY FOR THE 

EFFECTS OF CHANGES IN OPERATING CONDITIONS OWE TO VARIATIONS IN D:VICE CHARACTERISTICS.THE 
EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN-FAXIMUF 
VALUE FOR THE INTENDED SERVICE IS EXCEEDED WITH A BOJEY DEVICE UNDER THE ROAST PROBABLE 
OPERAPING CONDITIONS WITH RESPECT TO 'SUPPLY-VOL - AGE vARIATION, EQUIPMENT COMPONENT viRIATILP, 
EQUIPMENT COMTKOL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, NO ENVIRONFEKTNL CONDITIONS. 

THE VOLTAGES EMPLOYED IN SOME TELEVISION RECEIVERS AND OTHER HIGH- VOLTAGE EQUIPMENT ARE SUF-
FICIENTLY HIGH THAT HIGH- VOLTAGE RECTIFIER TUBES MAY PRODUCE SOFT X-RAYS WHICH CAN CONSTITUTE 
A HEALTH HAZARD UNLESS SUCH TUBES ARE ADEQUATELY SHIELDED. THE NEED FOR THIS PRECAUTION SHOULD 

BE CONSIDERED IN EQUIPMENT DESIGN. RELATIVELY SIMPLE SHIELDING SHOULD PROVE ADEQUATE. 

• 

• 



IL4 

TUNG-SOL 

RF AMPLIFIER PENTODE 

MINIATURE TYPE 

PLAT( 
1020 

JAIME 2, 
19.17 

COATED FILAMENT 

FILAMENT 

1.4 VOLTS 0.05 AMPERE 

DC 

ANY MOUNTING POSITION 

GLASS BULB BOTTOM VIEW 
MINIATURE SUTTON 

/ PIN BASE 

THE 1L4 IS A RF PENTODE OF THE MINIATURE TYPE WITH A SHARP CUT-OFF 

CHARACTERISTIC. IT IS RECOMMENDED FOR USE WHEREVER A SHARP CUT-OFF PEN-
TODE IS REQUIRED . N COMPACT, LIGHT-WEIGHT, PORTABLE RECEIVERS. THE TUBE 
IS, THEREFORE, OF INTEREST IN FM RECEIVERS AND IN OTHER CIRCUITS NOT 
REQUIRING AVC. THE 1L4 FEATURES INTERNA_ SHIELDING WHICH ELIMINATES THE 
NEED FuR AN EXTERNAL 3ULB SHIELD, BUT A SOCKET WITH SHIELDING IS ESSEN-
TIAL IF MINIMUM GRID-PLATE CAPACITANCE IS TO BE OBTAINED. 

DIRECT INTERELECTRODE CAPACITANCRO 
VITM MO MURAL ORIELS 

GRID TO PLATE: ( GiTO P) MAX. 

INPUT: Gi TO ( F + G2 + G3 + I.S.) 

OUTPUT: P TO ( F + G2 + 63 + I.S.) 

0.008 Pei 
3.6 14+f 
7.5 Med 

RATINGS 
INTERPRETED ACCORD 11* TO ORA STANDARD 118-210 

FILAMENT VOLTAGE 1.4 VOLTS 

MAXIMUM PLATE VOLTAGE 110 VOLTS 

MAXIMUM GRID / 2 VOLTAGE 90 VOLTS 

MAXIMUM GRID 02 SUPPLY VOLTAGE 110 VOLTS 

MINIMUM GRID fi VOLTAGE 0 VOLTS 

MAXIMUM TOTAL CATHODE CURRENT 6.5 MA. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A, AMPLIFIER 
1 

FILAMENT VOLTAGE 1.4 1.4 VOLTS 

FILAMENT CURRENT 0.05 0.05 AMP. 

PLATE VOLTAGE 90 90 VOLTS 

GRID 02 VOLTAGE 67.5 90 VOLTS 

GRID fi VOLTAGE 0 0 VOLTS 

PLATE CURRENT 2.9 4.5 MA. 

GRID 02 CURRENT 1.2 2.0 MA. 

PLATE RESISTANCE ( APPROX.) 0.6 0.35 MEGOHM 

TRANSCONDUCTANCE 925 1 025 gANIOS 

GRID fi VOLTAGE FOR PLATE CURRENT .. 
io gAMPS -6 -8 VOLTS 

SIMILIIR PYPI Rell,81Cl: Characteristics somewhat steittar to ILES and 
1150t. 

-.0IODICATES A CHANGE cat ADOITIOA. 

404. 

4141 

COPYRIGHT 1947 St - JEIG•SOL ELECTRIC INC ELECTRON TUBE DIVISION NEWARK NEW JERSEY U S A 



IL4 

II 

IL' 

Ef 1.4 Volts DC 

EC 2 90 Volts 

4 

—1 

2 

3 

—4 

oé 
—6 

40 100 160 280 

PLATE Valli 

PLAT! 

1826 

JUSI 2, 

19.0 

COPYRKINT 1547 BY TUNO•SOL ELECTRIC INC ELECTRON TUBE DIVISION NEWARK NEW JERSEY, U S A. 



IN2A 

TU118.801. 

DIODE 

3.562. 

MAX 

GLASS BULB 

SNORT MEDIUM SHELL 
7 PIN OCTAL 87-227 

- 1562' CI -34 
MAX 

300» 

MAX 

COATED FILAMENT 

FOR HIGH VOLTAGE 

RECTIFIER APPLICATIONS 

ANY MOUNTING POSITION 

.00NET TERMINALS 1,3. 4,5.6 AND 8 MAY BE 

CONNECTED TO TERM'NAL 7 OR TO A CORONA 
SHIELD NNICM CONNECTS TO TERMINAL 7. 

-ERMINALS 4 1.6 MAY BE USED AS Tif POINTS 
AT OR NEAR FILAMENT POTENTI:L. 

IC IC 

BOTTOM VIEW 

BASING DIAGRAM 

JEDEC 3C 

THE 1N2A IS A FILAMENTARY HALF—WAVE DIODE INTENDED FOR SERVICE AS ihiL 
HIGH VOLTACE RECTIFLER IN TELEVISION RECEIVERS AND OTHER HIGH VOLTAGE 
RECTIFIER APPLICATIONS. 

IT IS IDENTICAL 10 TYPE 1N2 EXCEPT TYPE 1N2A IS CONTAINED IN A SHORTER 
BULB THAN TYPE 1N2. 

DIRECT INTERELECTRODE CAPACITANCES 

PLATE TO F,LAMENT AN.) INTERNAL SHIELD 

FILAMENT CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES - SEE ( IN STANDARD RS- 23. 

AVERAGE CHARACTERISTICS 1.25 VOLTS 

FILAMENT SLIPPLY LIMITS: 

VOLTAGE DPERAT .ON C 

MAXIMUM RATINGS 

1.4 pf 

200 FIA. 

1.25±0.2e ?ours 

DE,IGN MAXIMUM VALUES - SEE EIA STANDARD Rs-23.3 

INVERSE PATE VO_TAGE: 

TOTAL DC AND PEAK 

DC 

PEAK PLATE CURRENT 

AVERAGE PLATE CURRENT 

FLYBACK VOLTAGE RECTIFIERD 

CONTINUED ON FOLLOw'NG PAGE 

28, JOLTS 

MA. 

50 MA. 

0.7 MA. 

TuNc-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, NLOOMFIELC, NEW JERSEY, U. , .A. FEBRUARY 1, 1962 PLATE 66378 



I  TUNG-1101. 

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS 

TUBE DROP FOR Ib = 7 MA. ( APPROX.) 100 VOLT' 

C FILAMENT SUPPLY VARIATIONS SHALL PE RESTRICTED TO MAINTAIN FILAMENT VOLTAGE WITHIN TH , 
SPECIFIED VALUES. 

°FOR OPERATION IN A 525- LINE. 30 -FRAME SYSTEM AS DESCRIBED IN STANDARDS OF GOOD ENGINEERING 
PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL COMMUNICATIONS COMMISSION . . THE DATE CYCLE 
OF THE VOLTAGE PULSE MUST NOT EXCEED 15t or ONE SCANNING CYCLE. 

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 AT HIGHER THAN THE MANUFAC-

TURER'S MAXIMUM RATED PLATE VOLTAGE OR 16,000 VOLTS WHICHEVER IS LESS. 



IN5GT 

TUNG-SOL 

PENTODE 

GLASS BULB 

COATED FILAMENT 
3. 

MAX FILAMENT 

3a« 1.4 VOLTS 50 MA. 

MAX DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL WAFER 
7 PIN OCTAL 

DO 

THE 1N5GT IS A FILAMENTARY TYPE SHARP CUT-OFF PENTODE VOLTAGE AMPLIFIER. 
IT IS DESIGNED FOR SERVICE IN LOW DRAIN BATTERY OPERATED RECEIVERS AS AN 
RF, IF OR AF AMPLIFIER. 

DIRECT INTERELECTRODE CAPACITANCES 
EXTERNAL SHIELD 1308 CONNECTED TO PIN 7 

GRID TO PLATE: ( Gi TO P) MAX. 
InpUT: Gi TO ( F&G 30,1S+GrI-BS) 
OUTPUT: P TO ( F&G30.1S+G2+13S) 

0.007 44f 
2.8 44f 

44f 

RATINGS 
INTERPRETED ACCORDING -0 DESIGN-MAXIMUM SYSTEM 

FILAMENT VOLTAGE 1.4 VOLTS 
MAXIMUM PLATE VOLTAGE 110 VOLTS 
MAXIMUM GRID 02 VOLTAGE 110 VOLTS 
MAXIMUM CATHODE CURRENT 5.0 MA. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS AI AMPLIFIER 

FILAMENT VOLTAGE 1.4 VOLTS 
FILAMENT CURRENT 50 MA. 
PLATE VOLTAGE 90 VOLTS 
GRID 12 VOLTAGE 90 VOLTS 
GRID Ai VOLTAGE 0 VOLTS 
PLATE RESISTANCE ( APPROX.) 1.5 MEGOHMS 
TRANSCONDUCTANCE 750 gmflos 
PLATE CURRENT 1.2 MA. 
GRID 02 CURRENT 0.3 MA. 
GRID 01. VOLTAGE ( APPROX.) FOR gm = 50 gmwos -3.2 VOLTS 
GRID fi VOLTAGE ( APPROX.) FOR gm = 5 µwoos -4.0 4- VOLTS 

-BA INDICATES A ',URGE . 

TODD-SOL ELECTRIC INC . ELECTRON TUBE DIVISION BLOOMFIELD , NEW JERSEY U.S.A. MARCH 1, 1958 PLATE 85200 



IN5GT 

MOT 
PENTODE CONNECT ION 

Ef = 1.4 Volts 
E2 = 90 Volts 

2.0 

E ' +0-5 

iT 

—0.5 

—10 
-..--------

-1.5 
- 

—2.0 
/ill 2r 5 

50 100 150 200 250 

PLATE VOLTS 

111111 1111 1111 111111111 1 

• 

• 



IR5 

t. TUNI-SOL 

PLATE 
)015 

1957 

MAX 

à 

MAX. 

2i; 

MAX 

GLASS BULB 

HEFTODE 

MINIATURE TYPE 

COATED FILAMENT 

1.4 VOLTS 0.05 AMP. 

DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

OAT ' 

THE 1R5 IS A HEPTODE CONVERTER USING THE 7 PIN MINIATURE CONSTRUCTION. 
IT IS DESIGNED PRIMARILY FOR SERVICE AS A COMBINED OSCILLATOR AND MIXER 
IN COMPACT, LIGHT—WEIGHT, PORTABLE BATTERY OPERATED EQUIPMENT. IT FEATURES 
A HIGH EFFICIENCY FILAMENT, ADAPTABILITY TO AVC AND PROViDES REASONABLE 
CONVERSION GAIN WITH LOW BATTERY VOLTAGE AND LOW ELECTRODE CURRENTS. 

DIRECT INTERELECTRODE CAPACITANCES 

MIXER GRID TO PLATE: ( 03 TO P) MAX. 

RF INPUT: 03 TO ( F.I.GO.G2&44-G5-4-P) 

MIXER OUTPUT: P TO ( F+Gii-G26,44-G3+65) 

OSCILLATOR INPUT: Gi TO ( F+G2e0 1.1-G34-G5+P) 

COUPLING: ( GI TO C3) MAX. 

OSCILLATOR GRID TO PLATE: ( Gi TO P) MAX. 

AEXTERNAL SHIELD 0316 CONNECTED TO PIN 01. 

VITO WITHOUT 
SHIELD SHIELD 

0.3 0.4 muf 
7.0 7.0 ggf 

12.0 7.5 ggf 

3.8 3.8 41f0.2 0.2 40f0.10 0.10 ggf 

RAT ,INGS 
INTERPRETED ACCORDINC TO RNA STANDARD W8-210 

FILAMENT VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRIDS 12 AND 04 VOLTAGE 

MAXIMUM GRIDS 02 AND 04 SUPPLY VOLTAGE 

MAXIMUM CATHODE CURREN7 ( ZERO— SIGNAL) 

MINIMUM POSITIVE DC GRID 13 VOLTAGE 

CONTINUED ON FOLLOWING PAGE 

1.4 VOLTS 

90 VOLTS 

67.5 VOLTS 

90 VOLTS 

5.5 MA. 

0 VOLTS 

--I>INDICATES A CHANGE OR ADDUION 

COPYRIGHT ' 952 NY TUNG-SOL ELECTRIC INC ELEC.RON UMIE DIVISION NEWARK. NEW JERSEY US. 



IR5 

TUNS-SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CONVERTER SERVICE SEPARATE EXCITATION B 

FILAMENT VOLTAGE 1.4 1.4 1.4 VOLTS 

FILAMENT CURRENT 0.05 0.05 0.05 AMP. 

PLATE VOLTAGE 45 67.5 90 VOLTS 

GRIDS 02 AND 04 VOLTAGE 45 67.5 67.5 VOLTS 

GRID 03 VOLTAGE 0 0 0 VOLTS 

GRID 01 VOLTAGE ( OSCILLATOR GRID) RUS 15 25 25 vpLTs 
GRID It CURRENT ( OSCILLATOR GRID) 150 250 250 LA. 

GRID It RESISTANCE ( OSCILLATOR GRID) 0.1 0.1 0.1 MEGOHM 

PLATE RESISTANCE ( APPROX.) 0.5 0.4 0.4 MEGOHM 

PLATE CURRENT 0.7 1.4 1.5 MA. 

GRIDS 02 AND 04 CURRENT 2.1 3.5 3.5 MA. 

CATHODE CURRENT 3.0 5.2 5.3 MA. 

CONVERSION TRANSCONDUCTANCE 210 280 280 gmHOS 

GRID 03 VOLTAGE FOR 
GC = 10 gmHos -7.0 -13 -13 VOLTS 

GRID 03 VOL -AGE FOR 
GC = WO gmmos -2.2 -4.9 -5.0 VOLTS 

B CHARACTERISTICS SHOWN ARE OBTAINED IN THE STANDARD BMA CONVERSION CONDUCTANCE TEST SET WHICH 
USES SEPARATE EXCITATION. THE CHARACTERISTICS UNDER THESE CONDITIONS CORRESPOND VERY CLOSELY 

WITH THOSE OBTAINED IN A SELF-EXCITED OSCILLATORY CIRCUIT OPERATING WITH ZERO BIAS. 

OSCILLATOR TRANSCONDUCTANCE 
NOT OSCILLATING 

GRID 03 VOLTAGE 

GRID 01 VOLTAGE ( OSCILLATOR) 

GRIDS 02 AND 04 CONNECTED TO PLATE 

TRANSCONDUCTANCE BETWEEN GRID It AND 
GRIDS 02 AND 04 CONNECTED TO PLATE 

CATHODE CURRENT 

AMPLIFICATION FACTOR BETWEEN GRID 01 
AND GRIDS 02 AND 04 CONNECTED TO PLATE 

GRID It VOLTAGE FOR lb . 10 µA. ( APPROX.) 

0 VOLTS 

0 VOLTS 
67.5 VOLTS 

1400 gmHOS 

9.0 MA. 

6.5 
17 VOLTS 

e 
PLATE 

3016 

SEPT. 1 

1952 

-*INDICATES A CHANGE OR ADDITION. 

COPYRIGHT 1952 BY TUNG-SOL ELECTRIC INC ELECTRON TUBE 111YISION NEWARYI NEW JERSEY U S A 



IR5 

I 

• 
/LATE 

3017 

SEPT. 1 

1952 

1R5 
Ef - 1.4 Volts DC 

CURVE 
PLATL GR IDS GR ID 01 GR ID 0IA 

VOLT:, 
2 A. 4 
voirs 

RESISTOR 

MEGONm 

CURRENT 

LAMP 

1 45 45 0.1 150 
CO 

2 90 45 0.1 150 
300 0 

3  67.5 67.5 0.1 250 
I. 

4 90 67.5 0.1 

1 
..-. 250 CP 

OSCILLATOR 

rè
3
 

CT
AN
CE
 (

g,
 

VOLTAGE ON GRIDS 0264 
FILAMENT = 0 VOLTS. 

AND ON 

AORTA REO BY ADJuSTNERT OF OSCILLATOR GRID I ARIO tile 
VOLTAGE TI GIVE INDICATED VALUES. 

= 
C1 
Z 

1 
0 
F..) 

1 
A* 
Z 
-« 

IGO ce 
1--

4 
z 
C7 

uuuuuuuuuui•uu 2 é-
ce, 
ce 
Lé, 
›. 

--- : 
0 S 

-15 -10 -5 
GRID #3 VOLTS (C011TROL GRID) 

I 

IR5 
TRIODE CONNECTION 

Ef 1.4 Volts DC 

Grids 2, 3,(1 4 
Connected to plate 

25 50 75 100 
PLATE VOLTS 

cOrvRIONT 1151 EV TUNO-SOL ELECTRIC INC. ELECTRON TUBE 0111110N NEWARK. NEW   U 1 A. 



IR5 

115 
Ef .. 1.4 Volts CC 

Grid 03 Voltage -. 0 Volts 

Oscillator Voltage on 
Grids 264 & on Filament - 0 Volts 

Grid 01 Resistor ... 0.1 Megohm 

Recommended Min. 1,, 0.02 Ma. 
(08 
0 

= 

g -- 
300 

Grid dl Current Varied by Adjustment 
of Oscillator Voltage 

E 

II 
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A
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gc ii cm . 
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Plate Voltages -
90 Vo ts 

___67.5 Vo ts 
67.5 or 90 Volts 

Grids 264 Voltage = 67.5 Volts 

§ ..° 0.1 0.2 0.3 v 
c> GRID 01 CURRENT ( Ici ) MILLIAMPERES ( OSCILLATOR GRID) 

115 
Ef - 1.4 Volts DC 

Grid 03 Voltage 0 Volts 

Oscillator Voltage on 
Grids 264 6 onFilament .. 0 Volts 

Grid 01 Resistor - 0.1 Megohm 

Recontnended 
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Grid 01 Current Varied by Adjustment 
of Oscillator Voltage 

a 

Plate Voltages: 
90 Volt6 

---45 Volts 
 45 or 90 Volts 

— 
Grids 0264 Voltage - 45 Volts 

--v 
i Vt, 0 1 0.2 0.3 
g GRID NI CURRENT ( Ici ) MILLIAMPERES ( OSCILLATOR GRID) 
c.> 

• 

• 
IL ATE 

3018 

SEPT . 1 

1952 
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TENTATIVE DATA IR5WA 

e 

GLASS BULB 

TU110.501. 

HEPTODE CON q ERTER 

MINIATURE TYPE 

HEATER 

ANY MOUNT NG POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

TAT 

THE 1R5WA 15 A FILAMENT TYPE HEPTODE CONVERTEP IN TME 7 PIN MINIATURE CON-

STRUCTION. IT IS DESIGNEO FOR USE AS A COMBINED OSCILLATOR AND MIXER IN 

BATTERY OPERATED EQUIPMENT. ITS PRINCIPAL APPLICATION IS AS A MIXER IN 

OSCILLATOR SECTIONS OF PORTABLE RECEIVERS. THE • R5WA IS PARTICULARLY 

USEFUL IN CIRCUITS WHERE ITS LOW MICROPHONIC NOISE AND VIBRATION OUTPUT 

ARE ESSENTIAL FOR SPECIALIZED MILITARY EQUIPMENT 

RATINGS 

MECI-IANICA_ 

MAXIMUM IMPACT ACCELERATION (SHOCK TEST—NOTE 2) 450 G 

MAXIMUM VIBRATIONAL ACCELERATION (96 HR. FATIGUE TEST-NOTE 3) 2.5 G 

RATINGS 
AND NORMA_ OPEFATION 

NORM 
TE NORM. ST 
COND4 OPEP. 

MIL- R-1 DES. TIONS ATIOM DES. MIL-E•I 

SYMBOL MIN. NOTE 5 NOTE 4 MAX. UNITS 

HEATER VOLTAGE (NOTE 6) El: 1 00 1.25 1.25 1.50 Vdc 

PLATE VOLTAGE (NOTE 71 Eb: 90 90 100 Vdc 

GRID VOLTAGE Eel: 0 0 --- Vdc 

GRID VOLTAGE 42 (NOTE 'I Ec2 45 45 75 Vdc 

PLATE DISSIPATION Pp: --- --- 0.1 WATTS 

GRID E2 DISSIPATION Pg(264): --- 0.19 WATTS 

GRID RESISTANCE Rg(1): 0.1 0.1 --- MEG. 

CONVERSION TRANSCON. Sc: 235 gMHOS 

PLATE CURRENT Ibl: 0.90 --- mAdc 

GRID VOLTAGE 43 Ec3: 0 0 0 Vdc 

CATHODE CURRENT lk: 6.5 mAch 

CONTINUED ON COLLOWAMG PAGE 

TuNG-SOL ELECTRIC INC., ELECTRON TIRE D VISION, BLOC...FIELD, NEN JER5E1, U.S.A.,SEPTENBER 1, 1900 PLATE •,,, Z 



IR5WA TENTATIVE DATA 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS AND QUALITY CONTROL 1 

TEST A 0 L MIL-E-1 MIL•E•I 

SYMBOL MIN. LA L BOG UAL MAX ALC UNITS 

MEASUREMENTS ACCEPTANCE 

TESTS PART I COMBINED AOL=1.0% EXCLUDING MECH. AND INOPERATIVES 

GRID CURRENT ( 1): 

Ec3=-1 Vdc 

Eg1=15 Vac 

(NOTE 9) 0.65 Ic3: -0.6 - 

PLATE CURRENT ( 1): 

Eg1=15 Vac 

(NOTE 91 0.65 lb: 

CATHODE CURRENT: 

Eg1=15 Vac; 

(NOTE 9) 0.65 lk: 2.25 4.75 --- mAde 
CONVERSION TRANS-

CONDUCTANCE ( 1): 

Eg1=15Vac; Ef = 

1.0 Vdc (NO- E 9) 0.65 Sc: --- 340 --- pMHOS 

OSCILLATOR GRID 

CURRENT: 

Ef=1.0 Vdc; °LATE 

FLOATING (NOTE 101 0.65 lc': 125 pAdc 

NOISE AND MICROPHONICS: 

Ebb=Ecc2&4 =Ecc 3=135 

Vdc; Ecal=10.0 mVac 

Rp=2.2 MEG, Rg2&4 

=4MEG; Cg2/14=0.01 pf 

TO F-; Rg3=8 MEG. 0.65 Eb: 17 - VU 

CONTINUITY AND SHORTS: 

(INORERATIVES) 0.4 

MECHANICAL: 

ENVELOPE OUTLINE 

(6-21 

MEASUREMENTS ACCEPTANCE 

TESTS, PART 2 

INSULATION OF ELECTRODES: 

Rg-all: 100 MEG 

p-all 4.0 Rp-all: 100 MEG. 

g3-all Rg3-all: 100 MEG. 

CONVERSION - RANSCON-

DUCTANCE (2k 

Eg1=15 Vac 

(NOTE 91 6.5 Sc: --- 340 -- µMHOS 

FILAMENT CURRENT: 6.5 If: --- 56 mA 

CAPACITANCE: 

WITHOUT SHIELD• Cg3-all: 4.7 --- 6.9 --- µµ1. 

WITHOUT SHIELD 6.5 Cp-all: 5.0 7.5 --- 1,4 

WITHOUT SHIELD Cg3-p: 0.45 --- µµf 

VIBRATION 

Rp=10,000 OHMS; Ec1 ,-

5 Vdc; 40 cps; 15g; Rg1=0 6.5 Ep(1): 10 --- mVac 

VIBRATION (2.: 

F=50cps-35)0 cps; Rp= 

10,000 OHMS; Ec1=-5Vdc; 

Rg1=0; (NOIE 8) 6.5 Ep(1): 25 ---

CONTINUED ON FOLLOWING PAGE 



TENTATIVE DATA IR5WA 

TUlle•SOL   

CONTINUED FRDIA PRECEDING PAGE 

TEST 

CHARACTERiSTICS ANDQUALITY CONTROL 1 - cont'd. 

DEGRADATION RATE 

ACCEPTANCE TESTS 

AQ L UIL.E.1 MIL- E•1 

% SYMBOL MIN LAL BOG UAL MAX. A LD UNITS 

CONFINED AQL=1.0% EXCLUDING MECH. AND INOPERATIVES 

SHOCK: 

HAMMER ANGLE= 

3cr 
FATIGUE: 

G=2.5; F=25 MIN; 

60 MAX. FIXED 

FREQUENCY 6.5 

POST SHOCK AND FATIGUE 

TEST END POINTS: 

CONVERSION TRANS-

CONDUCTANCE (2): --- Sc: 125 

VIBRATION ( 1): Ep: 

MINIA TURE TUBE BASE 

STRAIN: 

GLASS STRAIN: 2.5 

ALLOWABLE DEP. 

PER CHARAC TER. 

lAt :DNB. AG L MIL-E- I 

SAMP. SAMP. SYMBOL 

ACCEPTANCE LIFE 

TESTS 

-- µMHOS 

15 --- znVac 

LIMITS MIL-E•I 

MIN MAX UNITS 

INTERMITTENT LIFE 

TEST 

Ef=1.25 Vdc; OR Vac 

WITH EQUIVALENT BIAS: 

GROUP A; Eca1=-16.0 

Vdc; Esig=17.5 Vac; Ec 

264=67.5 Vac; 

(NOTE 12. 500 --- ,-IOURS 

INTERMITTENT LIFE 

TEST END POINTS: 

CCNVERSION TRANS-

CONDUCTANCE (2): --- Sc: 125 --- µMHOS 

OSCILLATOR GRID 

CURRENT Ici: 100 --- pAdc 

1. CHARACTERISTICS, QUALITY CONTROL PROCEDURES, AND INSPEC TION LEVELS ARE MADE ACCORDING 
TO THE APPROPRIATE PARAGRAPH OF MIL•E 1 END M L•S - D-105A. 

2. TE ,T CONDITIONS AND ACCEP -ANCE CRITER A PER SHOCK TEST PROCEDURES OF MIL- E- t B.Sc 
SPECIFICATIONS. 

CONTINUED CH FOLLOWING PAGE 

-uNG-SOL ELECTRIC IN ,., ELECTION UBE DIVISION, 81..CNIFIELN, NEW JERSEY, LI.S.A.SEPTENBER 1, 1960 PLATE • 5.68 



IR5WA TENTATIVE DATA 

  TUI18-SOL   

CONTINUED FROM PRECEDING PAGE 

NOTES - COPIED. 

3. TEST CONDUIONS AND ACCEPTANCE CRITERIA PER FATIGUE TEST PROCEDURES OF MIL- E.1 BASIC 

SPECIFICATIONS. 

4. THESE NORMAL VALUES REPRESENT CONDITIONS AT WHICH CONTROL OF RELIABILITY MAY BE EX-

PECTED. 

5. THESE NORMAL TEST CONDITIONS ARE USED FOR ALL CHARACTERISTICS UNLESS OTHERWISE STATED 

UNDER THE INDIVIDUAL TEST ITEM. 

6. FOR MOST APPLICATIONS THE PERFORMANCE WILL NOT BE ADVERSELY AFFECTED BY ± 10% HEATER 

VOLTAGE VARIATION, BUT WHEN THE APPLICATION CAN PROVIDE A CLOSER CONTROL OF HEATER 
VOLTAGE, Al, IMPROVEMENT IN RELIABILITY WILL BE REALIZED. 

7. PLATE AND SCREEN VOLTAGES SHOULD NOT EXCEED THESE VALUES UNDER ANY CIRCUMSTANCES. 

B. THE TUBE UNDER TEST SHALL BE RIGIDLY MOUNTED ON A VIBRATION TABLE VIBRATING WITH SIMPLE 

HARMONIC MOTION. THE TEST CONDITIONS OF PARAGRAPH 4.9.19.1 OF MIL•E.1 SHALL BE APPLIED 

AND Ep MONITORED WHILE THE FREQUENCY OF VIBRATION IS CONTINUOUSLY SWEPT FRCM 50.3500 

CPS AND THE PEAK ACCELERATION CONTROLLED CONSTANT AT 20. A LOW PASS FILTER WHICH FOL. 

LOWS THE LOAD RESISTOR OF THE TUBE UNDER TEST SHALL HAVE A CUT-OFF FREQUENCY OF 3500 

CPS. THE TOTAL TIME OF SWEEP SHALL NOT BE LESS THAN ONE (1)MINUTE. 

9. FOR RAPID TESTING USE EQUIPMENT WHICH CORRELATES WITH MIL•E.1 PARAGRAPH 4.10.12. 

10. WITH CONVERTER OSCILLATOR TEST SET (DRAWING 195-JAN) HAVING RgIr 50,000 OHMS AND WITH GRID 

TO FILAMENT RESONANT IMPEDANCE ADJUSTED TO 9500 OHMS. 

11. TUBES SHALL BE SO SHIELDED THAT OPERATOR PROXIMITY OR MOVEMENT WILL NOT AFFECT OUTPUT 

READINGS. 

12. BIAS OF GRID 01 MAY BE OBTAINED FROM A DC SOURCE OF SELF BIAS. 

i I I I L_LI 
GRIDS #2,3.&4 CONNECTED TO PLATE IR5WA 

TR IODE CONNECT ION 

= DC 
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25 50, 75 100 125 150 
PLATE VOLTS 
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TENTATIVE DATA IR5WA 

IR5WA 

OPERATIO.. CHARACTERISTICS 

Ef = 1.25 Volts 

CEPV_ 
PLATE 
VOLTS 

GPID e2 
& #4 

GRID 1 
RESISTIR 

GRID #1 
CJRRENT 

VOLTS OHMS 4;:à 

A 45 45 100000 150 

6 90 45 100000 150 

1_, 67.5 67.5 100000 250 

D 90 67.5 100000 257 
_ 

.OBTAIEED BY ADJUSTMENT OF OSC. - GRID 
(GRID Ai) VDLTS GIVE INDICATED VALUES 

OSC. GOLTS ON GRIDS A2 & 4 & CH FILAMENT =0 

300 

11 I 

.1/ 

15.0 12 5 100 75 50 
GRID #3 ( CONTROL—GRID) VOLTS 

25 

250 

200 

150 2 

= 

00 E, 
En 
ce 

Q 
C.) 

50 

I 
1 I 

I IRSWA 

OPERATION CICARACTERISTICP 
I I 

Ef = 1.25 Volts 
10.0e Eb = 90 Volts 

0 Volt 

En 
EC3 = 0 VOlt 

w 
c. 

Rpi = 100,000 Ohms 
u. 

h_ 
_. _ 
--5.0 4-67.5 
I— z 
.. 
c. 
= 
L., 

\,,„...,.......4 = nC 2 2 4=45 

u. 

g2.5 
I-

1 
00 50 100 150 200 250 

GRID CURRENT ( lc) - MICROAMPERES 
1 

1- 1 Fl --T-1 I 1---T-1 1 I 
TUNG-SOL E ECTR C INC.. ILECTRON TUNE DIFISION, BLOOMFIELD, NEW JERSEY, U.S.A.SEPTERBER 1, 19E0 PLATE 45969 



IR5WA TENTATIVE DATA 

300 

o 

ii275 

ku, 250 

o 
o 

bi225 

c'ee 

o 

Ei200 

o 

IR5WA 
OPERATION CHARACTERISTICS 

Ef = 1.25 Volts 
R9 100 000 Ohms ,1 
Lb = 90 Volts 

ici= 0 Volts 
C3 0 Volts 

6 

EC2, -45 

50 ioo 
GRID CURRENT 

150 200 
Ici) MICROAMPERES  

Fri 
250 

• 

• 



TENTATIVE DATA IS2A 

4 MAX 
JMIOX 

GLASS BULB 

TUNO-SOL 

RECT I FIER 

COATED UNIPOTENTIAL CATHODE 

HEATER 

1.4 VOLTS A 0.55 AMP. 

AC OR DC 

ANY MOUNTING FOSITION 

BOTTOM VIEM B 
SMALL BUTTON 
S PIN NOVAL 

901 

THE 1S2A IS A HIGH VACUUM—SINGLE ANODE RECTIFIER DESIGNED FOR E.H.T. 

SUPPLY FROM THE LINE TIME BASE IN TELEVISION RECEIVERS. EXCEPT FOR A 
CHEMICALLY TREATED ENVELOPE, WHICH AVOIDS FLASH—OVER UNDER CONDITIONS OF 
HIGH HUMIDITY AND LOW ATMOSPHERIC PFESSURE, IT IS IDENTICAL TO THE 1S2. 

DIRECT INTERELECIRODE CAPACITANCES 
AITMOUT EXTERNAL SRIILC 

PLATE TO CATHODE AND HEATER 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

p (Lai 

HEATER VOLTAGE 1.4 VOLTS 
MAXIMUM PEAR INVERSE PLATE VOLTAGE 22 000CD VOLTS 
MAXIMUM PEAR INVERSE PLATE VOLTAGE AT 

ZERO PLATE CURRENT 24 000u  vo..rs 
MAXIMUM PEAS INVERSE PLATE VOLTAGE ( ABS. LIMIT) 2 7 000c o VOLTS 
MAXIMUM DC OUTPUT CURRENT 0.8 MA. 

MAXIMUM PEAk PLATE CURRENT 40e MA. 
MAXIMUM FILTER INPUT CAPACITOR 2 000 
HEATER VOLTAGE AT A D.C. OUTPUT CURRENT 

LESS THAN 200 µAmPS ( ABSOLUTE LIMITS) 1.4±15% VOLTS 

HEATER VOLTAGE AT D.C. OUTPUT CURRENT 
HIGHER THAN 200 µAMPS. ( ABS. LIMITS) 1.4±7% VOLTS 

HEATER VOL14GE 
HEATER CURRENT 
DC OUTPUT CURRENT 
DC OUTPUT VOLTAGE 

OPERATING CONDITIONS 

CONTINUED OM FOLLOWING PAGE 

1.4 VOLTS 
0.55 AMP. 

0.15 MA. 

18 000 VOLTS 

TUNG-SOL ELECTRIC INC. ELECTRO TLBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. AUGUST 1, 1959 PLATE 15-ABEF 



IS2A TENTATIVE DATA 

TUNO•SOL 

CONTINUED FROM PRECEDING PAGE 

NOTES 

AWNEN THE NEC-ER IS TO BE OPERATED ON R.F. VOLTAGE OR FLY BACK PULSES, THE NEATER VOLTAGE CAN 

BE ADJUSTED TO 1.4 VOLTS BY COMPARISON OF THE COLOR OF THE CATHODE WITH TEAT OF A CATHODE 
HEATED BY 1. , VOLTS DC OR LOW- FREQUENCY AC. 

8TO PREVENT CORONA IT IS RECOMMENDED TO USE AN ANTI- CORONA RING AROUND THE TUBEHOLBER, WHICH 
SHOULD BE CONNECTED TO THE CATHODE ( PINS 1,4,6 AND 91. 

CIRCUIT ELEMENTS dAVING THE SAME POTENTIAL AS THE HEATER ( E.G. A SERIES RESISTOR/ MAY BE 
SUPPORTED BY THE TUBEHOLDER CONTACTS 3 OR 7. THESE CONTACTS SHOULD, HOWEVER, NEVER B: EARTHED. 

COUD TO RINGING CAUSED BY THE LINE OUTPUT TRANSFORMER, AN ADDITIONAL NEGATIVE PLATE VHLTAGE MAY 

OCCUR. THE PEAK VALUE OF WHICH MUST BE TAKEN INTO ACCOUNT. THE INCREASE OF TEE PEAR INVERSE 
PLATE VOLTAGE DUE TO THIS EFFECT MAY AMOUNT UP TO 23% OF TM( D.C. OUTPUT VOLTAGE OF THY 

DMAAIMUM PULSE DURATION 18% OE A CYCLE, WITH A MAXIMUM OF 18 AASEC, 

rwAxIMUM PULSE DURATION 10% OF A CYCLE, PITH A MAXIMUM OF 10 uSEC. 
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PLATE VOLTAGE ( VOLTS) 
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IS5 

21; 

MAX. 

GLASS BULB 

TUNG-SOL 

DIODE PENTODE 

COATED FILAMENT 

FILAMENT 

1.4 VOLTS 50 MA. 

DC 

ANY MOUNTING POSITIOM 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

6Au 

THE 1S5 IS A DIODE PENTODE AMPLIFIER ESPECIALLY DESIGNED FOR DETECTOR-
AUDIO SERVICE IN COMPACT, LIGHT-WEIGHT, PORTABLE EQU'PMENT. THE HIGH 
OPERATING EFFICIENCY ALLOWS IT TO BE USED WITH EXTREMELY LOW PLATE-
SUPPLY VOLTAGE. 

DIRECT INTERELECTRODE CAPACITANCES 4-

DIODE FLATE TO GRID fi A O.) 
D ODE PLATE TO FILAMENT & PIN 12 1.1 

RATINGS 
INTERPRETED ACCORDING -0 OESIGN-IAXIITUR SISTER 

FILAMENT VOLTAGE 1.4 VOLTS 

MAXIMUM PLATE VOLTAGE 90 VOLTS 

MAXIMUM GRID 02 VOLTAGE SO VOLTS 

MAXIMUM CATHODE CURRENT 3 MA. 

MAximUM DIODE CURRENT FOR CONT1NOUS OPERATION 0.25 MA. 

MAXIMUM POSITIVE OC GRID fi VOLTAGE 0 VOLTS 

MALImum NEGATIVE DC GRID 01 VOLTAGE -50 VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER - PENTODE UNIT 

FILAMENT VOLTAGE 

FILAMENT CURRENT 

PLATE VOLTAGE 

GRID 02 VOLTAGE 

GRID fi VOLTAGE 

PLATE RESISTANCE ( APPROX.) 

TRANSCONDUCTANCE 

PLATE CURRENT 

GRID 02 CURRENT 

GRID fi VOLTAGE ( ApPRO(.) FOR lb = 10 µA GC 

AVERAGE DIODE CURREN AT 10 VOLTS DC 

1.4 
50 

67.5 
67.5 

0 
0.6 
625 
1.6 
0.4 
-5 
1.5 

VOL ' S 

MA. 

VOLTS 

VOLS 

VOLTS 

MEGoHM 

µMHOS 

MA. 

MA. 

VOLTS 

MA. 

CONTINUED ON FOLLOWING PAGE 

AWITHOUT EXTERNAL SHIELD OR WITH EXTERNAL SMIELD 11310 CONNECTED TO PIN Ol. 

AMI TROUT EXTERNAL SRI ELE. 

INDItATES A CHANGE. 

TUNO-SOL ELECTRIC Inc. ELECTRON TUBE DIVISION BLOONPIELD. NEW JERSEY, U.S.A. NUGUST 1, 1960 PLATE 46970 



IS5 

TUNG-SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

RESISTANCE COUPLED AMPLIFIER 

PENTODE UNIT 

FILAMENT VOLTAGE 1.4 1.4 VOLTS 

PLATE SUPPLY VOLTAGE 45 90 VOLTS 

SCREEN SUPPLY VOLTAGE 45 90 VOLTS 

CONTROL GRID VOLTAGE 0 0 VOLTS 

PLATE LOAD RESISTOR 470 000 470 OW orms 
CONTROL GRID RESISTOR 10 10 MEGOHMS 

SERIES SCREEN RESISTOR 2.2 2.2 MEGOHMS 

SCREEN BY-PASS CONDENSER 0.1 0.1 gf 
INPUT CONDENSER 0.01 0.01 gf 

OUTPUT CONDENSER 0,01 0,01 gf 

GRID RESISTOR OF FOLLOWING STAGE 1.0 1.0 MEGOHMS 

SIGNAL SOURCE IMPEDANCE ( MAX.) 1000 1000 OHMS 

DISTORTION 5 5 PERCENT 

OUTPUT VOLTAGE 5.5 17.0 VOLTS 

VOLTAGE GAIN AT 4DO CPS 35 50 

IS5 
DIODE UNIT 

Ef - 1.4 Volts 

RMS Stgnal Input 30 Volts 

20 

15 

AMMI 

0.tgeffl 
5 

2 

25 50 75 100 125 150 
RECTIFIED MICROAMPERES 







TENTATIVE DATA IS2 2 

I TUNC•11101.   

VACUUM SWITCH 

31/2 
1/8 

.125' DIAM. 

.748 . 004 

Dl 841. 

5,16 MIN. 

± . 005 

THE 1S22 IS A SINGLE POLE, DOUB,E THROW, H1GR VACUUM SwITCH. THE SW11 
IS ACTUATED MECiANICALLY BY MEANS CF N LEVU t.RM XTENDING THROGE 
FLEXIBLE KOVAR DiAPRqACM. HIGH CLFRENTS AND HI3H VOLT1GES MAY BESWITCHEL 
WITH A MINIMUM AMOJNT OF SPARKU4G ANO OIXIDATION AT THE CONTACT POINTS 

BECAUSE OF THE " FREAK CLEAN" CWAFACTERISIICS 0= A VACUUM SWITCH. 

THE 1S22 HAS HADSUOCESSFULL APPLICATIDN IN AIRBORNE EQUIPMENT PARTICL 
LAPLY AS ANANTENNASWIICH. IT EFAS ALSO FOUNC APFLIC4TiON IN EXPLOSIVE 

ATWOSPHERES, IN CORROSIVE ATMOSPHERES AND IN SAFETY LOAD DUMPING CU ITS. 

ELEURICAL DATA 

MAXIMJM CONTINUOUS .2URRENT, RMS 

MAXIMUM IN,TIAL CONrACT RESISTANCE 

MECHANICAL DATA 

20 AMP!: 

0.05 c..H 

MIN. MAX. 

ARM TRAVEL /MEASURED 5/E . FROM D APHRAGM) .009 . 017 INCHES 

ACTUATING FORCE (MEASURED 5/8 . FROM DIAPHRAGM) 200 500 GRAMS 

MAXIMUM ALLOWABLE A:TUATING FORCE ---

ALTITUDE 

27.000 FT 
40,000 
n,000 

INDICA - ES A CHANG:. 

ALTITODE RATINGS 

EXTENNAL HOLD- OFF 
VO.TAGE ' EMS) 

1C*,CCO VJLT 
7,50e) 

INTERNAL HOLD- OFF 
VOLTAGE SMS, 

CONTINU D N FOULOR.NG PA3E 

TuI.G-SOL ELECTRIC INC. EL₹CTR:,N TUBE DIVISION ALOOMFIELD, NEV JERSEI, U.U.A. MAY 1, 1959 PLAT. .= 



I S2 2 TENTATIVE DATA 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

INTERRUPTING RATINGS 
FOR INFORMATION ONLY 

WITH RESISTIVE LOAD AT 10,000 V. RMS AT 60 CF 

OPERATIONS AMPERES 
1000 10.0 

1,000.000 5.0 
500,000,000 0.1 



IT4 

MAX 
750"r 

1.875" 
MAX. 

2125" 
MAX. 

1 I 

GLASS BULB 

NINIATURE BUTTON 

7 PIN BASE E7-1 

OUTLINE DRAWING 
JEDEC 5-2 

TUNG-SOL 

PENTODE 

MINIATURE TYPE 

COATED F ILAMENT 

FILAmENT 

1.4 VOLTS 50 MA. 

DC 

ANY MOUNTING POSITION 

NC 

BOTTOM VIEW 

BASING DIAGRAM 

JEOEC 6AR 

THE 1T4 IS A MINIATURE SUPER-CONTkOL RF PENTOOE. IT IS RECOMMENDED FOR 

USE IN COMPACT, LIGHT-WEIGHT, PORTABLE RECEIVERS WHERE AVC IS HtyuIRED. 
THE 174 FEATURES ADEQUATE INTERNAL SHIELDING FOR MOST PURPOSES, BUT EX-

TERNAL SHIELDING IS RECOMMENDED WHERE MINIMUM GRID-PLATE CAPACITANCE IS 
TO BE OBTAINED. 

DIRECT INTERELECTRODE CAPACITANCES 
WITH OR MITHOUT EXTERNAL SHIELD 0316 CONNECTED TO Plh .1 

GR ID TO PLATE: ( Gi TO P) MAX. 0.01 I t 

IpouT: G1 To ( F&G1+G2) 3.6 cf 
OUTpuT: P TO ( FGGs+G2) 7.5 pf 

RATINGS 
INTERPRETED ACCORDING 0 DESIGN CENTER SOSTEN 

MAX I MUM PL ATE VOLTAGE 90 

MAXIMUM GRID 02 VOLTAGE —0. 90 
MAXIMUM POSITIVE DC GRID 01 VOLTAGE 0 

MAX.MUM CATHODE CURRENT 5.5 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A1 AMPLI 

VOLTS 

VOLTS 

VOLT ,, 

MA. 

PLATE VOLTAGE 45 67.5 90 9U VOLTS 

GRID 02 VOLTAGE 45 67 .5 45 67.5 VOLTS 

GRID 01 VOLTAGE 0 0 0 0 VOLTS 

PLATE RESISTANCE UtIPPROX ) 0.35 0.25 0.8 0.5 MEGOHM 

TRANSCONDuCTANCE 700 875 750 900 µmHOS 

PLATE CURRENT 1.7 3.4 i.e 3.5 MA. 

GRID 02 CURRENT 0.7 1.5 0.65 1.4 MA. 
GRID Di VOLTAGE FOR 

gm = 0.0 µMHOS -10 -16 -10 -16 vois 

—*INDICATES A CHANGE. 

TuNn-sot. ELECTRIC INC., ELECTRON TOOL DIVISION, BLOONFIFLI1, NET JERSEY, U.S.A., FEBRUARY 1, 1962 PLATE 16919 
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TENTATIVE DATA IT4WA 

GLASS BULB 

TUNO-SOL 

PENTODE 

MINI/A - LIRE TYPE 

HEA -,ER 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

6AR 

THE 1T4WA IS A FILAMENT TYRE SEMI-REMOTE CUTOFF F'ENTCDE IN - HE 7 PIN MINIA-

TJRE CONSTRLCTION. IT IS DESIGNED FCR USE AS A RADIO FREQUENCY OR INTER-

MEDIATE FRECJENCY AMPLIFIER IN BA- TERY OPERATED EQUIRMENT WHERE EX-

TREME CONDIT ONS OF MECHANICAL SHOC:K OR VIBRATION ARE ENCOUNTERED. THE 

TUBE IS PARTICULARLY USEFUL IN VOL - AGE AMPLIFIER CIRCUITS WHERE ITS LOW 

WCRORHONIC NOISE AND VIBRATION OUTPUT AF E ESSENTIAL POR SPECIALIZED 

MILITARY ELECTRONIC ECUIPMENT. 

RATINGS 
MECHANICAL 

MAXIMUM IMPACT ACCELERATION (SHOCK TEST NOTE 2) 450 G 

MAXIMUM VIBRATIONAL ACCELERATION (96 HOUR FATIGUE 

TEST - NO - E 3) 2.5 G 

RATINGS 
AND NORMA OPERATION 

NORM. 
NORM. TEST OPER 

MIL E 1 DI S. COND. A TION DES. MIL- E 1 
SYMBOL MIN. NOTE 5 NOTE • MAX. UPC TS 

HEATER VOLTAGE (NOTE 5) Ef: 1.00 125 1.25 1.50 Vdc 

PLATE VOLTAGE (NOTE 7) Eb: - -- 90 90 100 Vdc 

GRID VOLTACE Ed: O 0 

GRID AOLTACE 92 (NOTE 7) Ec2: 67.5 67.5 75 Vdc 

PLATE C'SSIFATION Pp: --- --- 0.4 WATTS 

GRID 92 DISSURATION Pg2: 0.15 WATTS 

GRID RESISTANCE Rg(1): 2.0 MEG. 

TRANSCONDUCTANCE Sm: 900 --- ,MHOS 

PLATE CURRENT 161: 3.5 --- mArIc 

CATHODE CURRENT lk: 6.5 mAdc 

CONTINUED ON FOLLOWING PAGE 

TUNC-SOL ELECTP IC INC., ELECTRON TIME DIV I SI ON, D LOOtIPIELO, NEW .1 IRS ST , U. 7. A.. A PR IL 1, 1960 PLATE . 500 



IT4WA 

TUNO-SOL 

TENTATIVE DATA 

TEST 

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS AND QUALITY CONTROL TESTS 1 

MEASUREMENTS ACCEPTANCE 

TESTS, PART 1 

A Q L MIL.E.1 MI L•E•1 

% SYMBOL MIN LAL BOG UAL MA X. ALD UNITS 

COMBINED AOL=1.0% EXCLUDING MECH. AND INOPERATIVES 

GRID CURRENT 11): 

Eb=Ec2=90 Vdc 

Ec1=-2.0 Vdc 0.65 Ict: µAdc 

PLATE CURRENT ( 1): 0.65 161: 2.3 4.7 rnArt. 

SCREEN GRID CURRENT: 0.65 Ic2: 0.65 2.15 mAdc 

TRANSCONDUCTANCE ( 1): 0.65 Sm()): 660 _-- 1125 µMHOS 

NOISE AND MICROPHONICS: 

Ebb=90 Vdc; Ecc2=67.5 Vdc; 

Ecal=10.0 mVac; Rp=1.0 MEG; 

Rg2=4.7 MEG; Cg2=0.1 µf; 

Rg1=0 0.65 EB: 17 --- VU 

CONTINUITY AND SHORTS: 

(INOPERATIVES) 

MECHANICAL' 

ENVELOPE OUTLINE (6-2) 

MEASUREMENTS ACCEPTANCE 

TESTS, PART 2 

INSULATION OF ELECTRODES: 

g-al1=-100 Vdc 

p-a11=-100 Vdc 

TRANSCONDUCTANCE (2): 

Ef=1.0 Vdc; Eb=75 Vdc; 

Ec2=55 Vdc 

TRANSCONDUCTANCE ( 3): 

Ec1=-16 Vdc 

FILAMENT CURRENT: 

GRID VOLTAGE: 

Ec 1 / 1c1=0.1 µAdc 

Ec2=45 Vac ( NOTE 9) 

0.4 

4.0 
Rg-all: 100 MEG 

6.5 Sm(2): 500 1125 --- µMHOS 

6.5 Sm(3): 1 50 --- µMHOS 

6.5 If: 

6.5 Ec(1): --- 2.0 --- Vdc 

PLATE CURRENT (2): 

Ef=1.25 Vdc; Rg=50,000 

OHMS; Ec1=25 Vac (NOTE 10) 6.5 lb: mAdc 

PLATE RESISTANCE: 

Eb=Ec2=45 Vdc 6.5 rp: 0.17 MEG 

CAPACITANCE: (SHIELD 316) Cg1p: 0.02 ppf 

CAPACITANCE: (WITHOUT SHIELD) 6.5 Cm: 3.0 4.7 

CAPACITANCEAWITHOUT SHIELD) Cout: 4.5 8.5 FFf 

VIBRATION ( 1): 

Rp=10,000 OHMS; 

40 cps; 158 

VI BRATION (21: 

F=40 cps-3500 cps; 

Rp=10,000 OHMS 

(NOTE 8) 

6.5 Ep: --- 10 --- mVac 

6.5 Ep(2): 20 --- mVac 

CONTINUED ON FOLLOWING PAGE 



TENTATIVE DATA IT4WA 

TEST 

TUNIMIOL 

CON TINU FROM PRE CEDING PAGE 

CHARACTERISTICS AND QUALITY CONTROL TESTS 1 cont .& 

AQL MIL E-1 MIL- E-! 

% SYMBOL MIN. LAL BOG UAL MAX. ALD UNITS 

DEGRADATION RATE 

ACCEPTANCE TESTS 

SHOCK: 

HAMMER ANGLE=30. 

(NOTE 21 

FATIGUE: 

2.5; F=?.5cps MIN; 

60 cps MAX.; FIXED 

FREQUENCY (NOTE 3) 

POST SHOCK AND FATIGUE 

TEST END POINTS: 

TRANSCONDUCTANCE ( 11: 5.11; ( 1): 570 

VIBRATION (1): --- Er: ---

MINIATURE P.:9E BASE STRAIN: --- --- ---

GLASS STRAIN 

(THERMAL SHOCK: 2.5 

T E ST 

ACCEPTANCE LIFE TEST 

INTERMITTENT LIFE TEST: 

E.f.1.25 Vds OR Vac WITH 

EQUIVALENT BIAS; 

C420U P A 

INTERMITTENT LIFE TEST 

END POINTS: 

TRANSC DNDUCTAMC E ( 11: 

GRID CURF ENT: 

ALLOW. DEF. 
PER CHARACTER. 

1st COMB. 

SAMP. SAMP. 

AOTES 

AQL 

SYMBOL 

So(l): 

1,11/: 

15 

MIN. MAX. 

µMHOS 

mVac 

MIL.E-1 

UNI TS 

5C0 — — — HOURS 

540 --- //MHOS 

µAdc 

1. CHARACTERISTICS, QUALITY CONTROL PROCEDURES AND INSPECTION LEVELS ARE MADE ACCORDING 
'0 THE APPROPRIATE P.RAGRAPH OF NIUE 1, AND MIL- STD- 105A, 

2. TEST CONDITIONS AND ACCEPTANCE CRITERIA PER SHOCK TEST PROCEDURES OF MIL.E.1 BASIC 

SPECIFICATIONS. 

3. " EST CONDITIONS AND ACCEPTANCE CRITE.HA PER FATIGUE TEST PROCEDURES OF MIL- E-1 BASIC 
SPECIFICATIONS. 

4. - HESE NORMAL VALUES REPRESENT CONDVIONS AT WHICH CONTROL OF RELIABILITY MAY BE EX-
PECTED. 

S. THESE NORMAL TEST CONDITIONS ARE USED FOR ALL CHARACTERISTICS UNLESS OTHERWISE STATEC 
LNDER THE INDIVIDUAL TEST ITEM. 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELF TRIC INC., ELFCTDON TUBE DIVISION, BLOOMFIELD, 1EW JERSEY, U.S.N.. AVRIL 1, 1960 PLATE .58c,-



IT4WA TENTATIVE DATA 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

NOTES - cont'd. 

6. FOR MOST APPLICATIONS THE PERFORMANCE WILL NOT BE ADVERSELY AFFECTED BY ± 10% HEATER 

VOLTAGE VAFIATION, BUT WHEN THE APPLICATION CAN PROVIDE A CLOSER CONTROL OF HEATER 

VOLTAGE, AN MPROVEMENT IN RELIABILITY WILL BE REALIZED. 

7. PLATE AND SCREEN SUPPLY VOLTAGES SHOULD NOT EXCEED THESE VALUES UNDER ANY CIRCUM. 

STANCES. 

N. THE TUBE UNDER TEST SHALL BE RIGIDLY MOUNTED ON A VIBRATION TABLE VIBRATING WITY SIMPLE 

HARMONIC MOTION. THE TEST CONDITIONS OF PARAGRAPH 4.9.19.1 OF MIL- E-1 SHALL BE APPL ED AND 
Ep MONITORED WHILE THE FREQUENCY OF VIBRATION IS CONTINUOUSLY SWEPT FROM 50-3500 CPS AND 

THE PEAK ACCELERATION CONTROLLED CONSTANT AT 2G. A LOW PASS FILTER WHICH FOLLOWS THE 

LOAD RESISTOR OF THE TUBE UNDER TEST SHALL HAVE A CUT-OFF FREQUENCY OF 3500 CPS. THE 

TOTAL TIME CF SWEEP SHALL NOT BE LESS THAN ONE ( I) MINUTE. 

9. THE VOLTAGE DROP IN THE GRID CURRENT METER SHALL BE INCLUDED IN THE GRID VOLTAGE Ri 
QUIRED FOR THE 0.1pAdc GRID CURRENT. 

10. THE SIGNAL SHALL BE COUPLED THROUGH A 11If CONDENSER AND SHALL HAVE A SOURCE IMPEDENCE 
OF APPROXIMATELY 500 OHMS. 
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TENTATIVE DATA IT4WA 

ITRWA 

TRIO,TE CONNECTED 

Ef = 1.25 Volts DC 
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IU4 

11»115-54YL 

PENTODE 

MINIATURE TYPE 

PLATE 
1907 

09. 1, 
1997 

MAX. 

12f 

GLASS BULB 

COATED FILAMENT 

FILAMENT 

1.4 VOLTS 50 MA. 

DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
M;NIATURE BUTTON 

7 PIN BASE 

THE 1U4 IS A MINIATURE FILAMENTARY TYPE SHARP CUT-OFF PEN7COE AMPLIFIER. 
IT IS INTENDED FOR RF OR AF APPLICATION WHERE CONSERVATION OF BATTERY 
POWER IS IMPORTANT. 

RATINGS 
INTERPRETED ACCOROING TO RNA STANDARD M8-210 

FILAMENT VOLTAGE 1.4 VOLTS 

MAXIMUM PLATE VOLTAGE 110 VOLTS 

MAXIMUM SCREEN VOLTAGE 110 VOLTS 

MAXIMUM POSITIVE DC GRID VOLTAGE 0 VOLTS 

MAXIMUM CATHODE CURRENT 6.0 MA. 

DIRECT INTERELECTRODE CAPACITANCES 
•IT11 EXTERNAL SNIELO CONNECTED TO NEGATIVE FILAMENT TERMINAL 

GRID TO PLATE ( MAX.) 0.01 
INPUT 3.6 1111f 
OUTPUT 7.5 711-Lf 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS AL AMPLIFIER 

FILAMENT VOLTAGE 

FILAMENT CURRENT 

PLATE VOLTAGE 

SCREEN VOLTAGE 

GRID VOLTAGE 

PLATE CURRENT 

SCREEN CURRENT 

PLATE RESISTANCE ( APPROX.) 

TRANSCoNDUCTANCE 

GRID . VOLTAGE FOR tb = i° µA 

1.4 VOLTS 

50 MA. 

90 VOLTS 

90 VOL TS 

O VOL TS 

1.6 MA. 

0.5 MA. 

1.0 MEu0HmS 

900 gmmoS 

-4.0 VOLTS 

.1-

4-
4--

4-

-M. INDICATES' A CHANGE OR ADD1T ION. 

COPYRIGHT 191:12 »Y TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION NEWARK. NEW JERSEY. U S A. 
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IU4 

.750" 
MAX 

1.875" 
MAX 

2.125" 
MAX 

GLASS BULB 

MINIATURE BUTTON 

7 PIN BASE E7-1 

OUTLINE DRAWING 

JEDEC 5-2 

TUNG-SOL 

PENTODE 

COATED FILAMENT 

FOR 

AF AND RF APPLICATIONS 

ANY MOUNTING POSITION 
BOTTOM VIEW 

BASING DIAGRAM 

JEDEC 6AR 

THE 1U4 IS A MINIATURE FLAMENTARY TYPE SHARP CUT-OFF PENTOCE AMPLIFIER. IT IS IN-

TE NDED FOR RF OR AF APPLICATION WHERE CONSERVATION OF BATTERY POWER IS IMPORTANT 

DIRECT INTERELECTRODE CAPACITANCES 

WITH OR WITHOUT SHIELD 316 CONNECTED TO PIN 1 OR 5 

GRID TO PLATE: 01 TO P (MAX.) 

INPUT: 01 TO ( F+G2+G.3+1.5.) 

OUTPUT: P TO (F+G2+ G3+ I S.) 

FILAMENT CHARACTERISTICS AND RATINGS 

DESIGN MAXIMUM VALUES - SEE Ela STANDARD RS•239 

0.01 Pf 

3.6 Pf 

7.5 pU 

AVERAGE CHARACTERISTICS 1.4 VOLS 50 MA. 

.ILAMENT SUPPLY LIMITS: 

VOLTAGE OPERATION: 1.5 VOLT DRY CELL SUPPLY 

OTHER BATTERY SUPPLIES OR POWER LINE 

1.1 TO 1.6 

1.1 TO 1.5 

MAXIMUM RATINGS 

DESIGN MAXIMUM VALUES • SEE ESA STANDARD RS-239 

PLATE VOLTAGE 

GRID 2 VOLTAGE 

POSITIVE DC GRID 1 VOLTAGE 

CATHODE CURRENT 

CONTINUED ON FOLLOWING PAGE 

14 ,,7,, E5 A CRANGI. 

VOLTS 

VOLTS 

120 VOL TS 

120 VOLTS 

VOLTS 

6.6 MA. 

rUNG-501 ELECTRIC INC., ELECTRON TUBE DIVISION, BI BONFIELD, NEW JERSEY, U.S.A. SEPTEMBER 1, 1962 PLATE 66551 



IU4 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CHARACTERISTICS 

PLATE VOLTAGE 90 VOLTS 

GRID 2 VOLTAGE 90 VOLTS 

GRID 1 VOLTAGE 0 VOLTS 

PLATE RESISTANCE (APPROX.) 1.0 ME GOHM 

TRANSCONDUCTANCE 900 µMHOS 

PLATE CURRENT 1.6 MA. 

GRID 2 CURRENT 0.50 MA. 

GRID 1 VOLTAGE FOR lb= 10 µA. ( APPROX ) -4 VOLTS 

2.0 

1.5 

05 

1U4 

  PENTODE CONNECTION 

Er .• 1.4 Volts 

Ec +0 — E 2 . 90 Volts 5  

o 

o 

-0.5 

1.0 

-1.5 

-2 0 

-2.5 

50 100 150 200 

PLATE VOLTS 
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TENTATIVE DATA IU4WA 

GLASS BULB 

TUNG•SOL 

PE's -ODE 

MINIA — LIRE TYPE 

HEATER 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

6AR 

THE 1U4WA IS A FILAMENT TYPE SHARP CUT-OF F PENTODE IN THE 7 PIN MINIATURE 

CONSTRUCTI:DN. IT IS DESIGNED FOR RF AND AF APPLICATIONS IN PORTABLE EQUIP-

MENT WHERE EXTREME CONDITIONS OF E•ECHASIICAL SHOCK OR VIBRATION ARE EN-

COUNTERED. THE TUBE 13 PARTICULARL' USEFUL IN VOLTAGE AMPLIFIER CIRCUITS 

WHERE ITS LOW MICROPHON1C NOISE AND VIBRATION OUTPUT ARE ESSENTIAL FOR 

SPECIALIZED MILITARY ELECTRONIC EQUIPMENT. 

RATINGS 
MECHANICAL 

MAXIMUM IMPACT ACCELERATION (SHOCK TEST - NOTE 21 450 

MAXIM JM VIBRATIONAL ACCELERATION (96 HR. FATIGUE — EST 

(NOTE 3) 2.5 G 

RATINGS 
AND NORMAL OPERATION 

MIL-E-1 
SYMBOL 

HEATER VOLTAGE (NOTE 6/ Ef: 

PLATE VOLTAGE (NOTE 7/ Eb: 

GRID VOLTAGE Ed: 

GRID VOLTAGE 52 (NOTE 7: Ec2: 

PLATE DISSIPATION Pp: 

GRID g2 DISSIPATION Pg2: 

GRID RES:STANCE Rg(1): 

TRANSCONDUCTANCE Sm: 

PLATE CURRENT 1b1. 

CATHODE CURRENT Ile: 

DES. 

M.N. 

1 00 

NORM. 
TEST NORM. 

CONDI • OPER-
TIONS ATION DES. mIL E - 1 

NOTE 5 NOTE .1 MAX. UNITS 

1.25 1.25 1.50 Vdc 

90 90 135 Vdc 

O --- Vdc 

90 90 135 Vdc 

0.17 WATTS 

0.05 WAT TS 

2.0 MEG. 

900 --- µMHOS 

1.1; — m Adc 

3.0 mAdc 

CONTINUED ON FOLLOWIN:. PAC,E 

TUNG-SOL ELECTRIC INC., ELECTRON TU3E DIVISION, 01001:"IELD, HER JERS:Y, APRIL 1, 1960 PLATE • 5919 



I ULTWA TENTATIVE DATA 

TEST 

TUNO•SOL 

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS AND QUALITY CONTROL 1 

MEASUREMENTS ACCEPTANCE 

TESTS PART 1 

AOL MIL E-I MIL•E 
SYMBO_ MIN. LAL BOG. UAL MAX. ALC UNITS 

COMBINED AOL=I .0 % EXCLUDING MECH. AND INOPERATIVES 

GRID CURRENT ( I): 

Eb=Ec2=135 Vdc; 

Ec1=-2.0 Vdc 0.65 Ici: 

PLATE CURRENT ( 1): 0.65 161: 1.0 

SCREEN GRID CURRENT: 0.65 Ic2: 0.28 

TRANSCONDUCTANCE ( 1): 0.65 Sm(1): 720 

NOISE AND MICROPHONICS: 

Ebb=Ecc2=90 Vdc: 

Ecal=10.0mVac;Rp= 

1.0 MEG.; Rg2=4.7 MEG.; 

Cg2=0.1 pf 0.65 EB: 

CONTINUITY AND SHORTS: 

((NOPERA FIVES) 

MECHANICAL: 

(ENVELOPE OUTLINE 

6-2) 

MEASUREMEN TS ACCEPTANCE 

TESTS. -PART 2 

0.4 

--- 0.62 

--- 1080 

pAdc 

mAdc 

mAdc 

µMHOS 

INSULATION OF ELECTRODES: 

g-al1=-10o Vdc 4.0 Rg-all: --- MEG. 

p.a11=-100Vdc Rp-all: 100 MEG 

PLATE CURRENT(2): 

Ec1=-4.5 Vdc 6.5 lb: µAdc 

TRANSCONDUCTANCE (2): 

Et= 1.0 Vdr 6.5 Sm(2): 610 1080 pMHOS 

FILAMENT CURRENT: 6.5 If: 44 - 56 

CAPACITANCE: Cg1p: 0.02 {(Pf 

CAPACITANCE SHIELD 6.5 Cin: - 3.0 4.2 
4316 

CAPACITANCE) Cout: 5.6 

VIBRATION ( 1): 

Rp=10,000 OHMS; 

40 cps;15 g 6.5 Ep: 

VI BRATION (2): 

f=50 cps - 3500 cps; 

Rp=10,000 OHMS 

(NOTE 8) 6.5 Ep(2): 15 --- mVa( 

DEGRADATION RATE 

ACCEPTANCE TESTS 

SHOCK:: 

HAMMER ANGLE=30° 

(NOTE 2) 

FATIGUE: 

G=2.5; F5cps MIN; 

60 cps MAX; FIXED 

FREQUENCY 

(NOTE 3) 

• 

• 

CONTINUED ON FOLLOWING PAGE 



TENTATIVE DATA I U4WA 

TEST 

TUNS•SC1 

CONTINUED FROM PREC EDING PAGE 

CHARACTERISTICS AND QUALITY CONTROL 1 cont'd 

AQL MIL•E•1 MIL- EN 

% SXMBOL MIN LAL BOG. UAL MAX. ALD UNITS 

DEGRADATION RATE COMBINED AOL=1,118 EXCLUDINGMECM. AND INOPERA TIVES 

AC CEPTANCE TESTS (CON1 .D.) 

POST SHOO< AND FATIGUE 

TEST END POINTS: 

TRANSCONDUCTANCE Sm: 540 pMHOS 

VIBRATION Sp' 15 mVac 

MINIATURE TUBE BASE STRAIN: 

GLAS:; STRAIN 

(THERMAL SHOCK): 2.5 

ALLO4ABLE DEI'. 

PER CHARACTER. 

1st COMB. 
SNAP. 

ACCEPTANCE LIFE TESTS 

AOL MIL.E.1 MIN. MAX. MIDE-1 

% SEN. UNITS 

INTERMITTENT LIFE TEST: 

Ef=1.25 Vdc; OR Vac WITH 

ECUIVALENT BIAS; 

GROUP A 500 --- HOURS 

INTERMITTEN -  LIFE TEST 

END POINTS 

TFANSCONDUCTANCE 1) 

GFID CUFRENT 

- Sm(1): 540 FMI-OS 

Ici): --- -1.0 µAec 

NOTES 

1. CHARACTERISTICS, OUALIT" CONTROL PROCEOURES, AMD INSPECTION LEVELS ARE MADE ACCORDING 

TO THE APPROPRIATE PARAGRAFHS OF MIL•E-1. AND MIL-STD-105A. 

2. TEST CONDITIONS AND ACCEPTANCE CRITERIA PER SHOCK TEST PROCEDJRES OF MIL-E-1 BASIC 
SPECIFICATIONS. 

3. TEST CONDITIONS AND ACCEPTANCE CRITEFIA PER FATIGUE TEST PROCEDURES OF MIL-E-1 BASIC 
SPECIFICATIONS. 

4. THESE NORMAL VALUE; REPRESENT CONDITIONS AT WHICH CO6TROL OF RELIABILITY MAY BE EX-
PECTED. 

S. THESE NORMA_ TEST CONDITIONS ARE IrtED . C.11 ALL CHARACTER STICS UNLESS OTHERWISE STATED 
UNDER THE INDIVIDUAL TE . T ITEM. 

6. FO? MOST APPLICATIONS THE PERFORMANCE MILL NOT BE ADVERSELY AFFECTED BY ± 10% HEA1 ER 

VO_TAGE 1tAFIATION, HUT WHEN THE APPLICA — ION CAN PROVIDE A C LOSER CONTROL OF HEA1 ER 
VOLTAGE, AND IMPROVEMENT IN RELIABILITY WILL BE REALIZED 

7. PLATE AND SCREEN VOLTAGES SHOULD NOS EXCEED THESE VALUES UNDER ANY CIRCUMSTANCES. 

B. THE TUBE UNDER TEST SHALL BE RIGIDLY MOUNTED ON A VIBRATION TABLE VIBRATING WITH SIMPLE 

HARMONIC MOTION. THE TEST CONDITIONS OF PARAC.RAPH 4.9.19.1 OP MIL E-1 SHALL BE APPLIED 
AND ET MONITORED WHILE THE FREQUENCY OF VIBRATION IS CONTINUONSLY sWEPT FROM 50-3500 CPS 

AND THE PEAK ACCELERATION CONTROLLED CONSTANT AT 2G. A LOW PASS FILTER WHICH FOLLOWS 

THE LOAD RESISTOR TNE TUBE UNDER TEST SIM _L HAVE A CUT-OFF FREQUENCY OF 3500 CPS. 

THE TOTAL TIME OF SWEEP SHALL NOT EE LES: THAN ONE II/ MINUTE. 

SOL 1.LECTRIC INC., ELECTRON TJBE DIVISION. BIODIFIELO, NEW JER;ET. U.S.A. APRIL 1, 1960, FLETE 65811 
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Ef = Volts DC 1.25 

EC2 = 90 Volts 
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IU5 

TUNG-SOL 

18751 
MAX 

2.125" 
MAX 

GLASS SUL3 

MINIATURE BUTTON 

7 PIN BASE E7.1 

OUTLINE DRAWING 

JEDEC 5-2 

DIODE PENTODE 

COATED FILAMENT 

FILAMENT 

1.4 VOLTS 50 MA. 

DC 
2P 

ANY MOUNTING POSITION G3,Ft 

9OTTOM VIEW 
BASING DIAGRAM 

JEDEC6Bw 

THE 1U5 IS A DIODE PENTODE AMPLIFIER ESPECIALLY DESIGNED FOR DETECTOR-
AUDIO SERVICE IN COMPACT, LIGHT-WEIGHT, PORTABLE EQUIPMENT. THE HIGH 
OPERATING EFFICIENCY ALLOWS IT TO BE USED WITH EXTREMELY LOW PLATE -
SUPPLY VOLTAGE. 

DIRECT INTERELECTRODE CAPACITANCES *-

PENTODE GRID el TL SISDE ,LATE ( EG.i VAX. 

FILAMENT CHARACTERISTICS AND RATINGS * 
RESINA AAAINUN VALUES SEE ( la I;TANDARD RS 29 

AVERAGE CHARACTERISTICS 1.4 yours 0 

FILAvENT SUPPLY LINI7s: 

VOLTAGE OPERATION: i S VOLT DRY CELL SUPPLY 

CTHER EATTERY SUPPLIES OR POWER LINE 

1.1 TO 1.6 
1.1 TO 1.5 

MAXIMUM RATINGS '-
DESIGN RAMADA VALUES - SEE EIA STANDARD RS-239 

PENTODE PLATE VOLTAG ,. 

PENTODE GRID 42 VOLTAGE 

CATHODE CURRENT 

DIODE PLATE CURRENT 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS AI ANPLIFIER - PENTODE UNIT 

PLATE VOL AGE 

GRID 02 VOLTAGE 

GRID Ai VOLTAGE 

PLATE RESISTANCE ( APPROX.) 

TRANSCONDUCTANCE 

PLATE CURREN -

GRID 82 CURRENT 

GRID 41 VOLTAGE ( APPROX.) FOR lb 13 ¡JA DC 

AVERAGE DIODE CURRENT AT 1.0 VOLTS DC 

COATImuED VA EOHOWING. PA -, E 

Pt 

me 

VOLTS 

VOLTS 

MA. 

MA. 

VOLTS 

VOLTS 

mA. 

MA. 

57.5 VOLTS 

67.5 VOLTS 

O VOLTS 

0.6 mEGOHm 

625 UMHOS 

1.6 MA. 
0.4 MA 

VOLTS -5 
1.5 mA. 

WITH SNIELo 431.6 CONNECTED TO PIN Al OR elTmOUT EXTERNAL SwIELD 

_NANGE. * INDICATES AN ADDITION. 

"TI- IC IX .. ELECTRON TUE DIVISION, DLOC- FIELD, NE-V JERSEY. U.S.A. J - LA 1, 1962 PLATE A" 



IU5 

TUNG-SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

kESISIANCE WUPLED AMPLIFIER 

PENTODE UNIT 

PLATE SUPPLY VOLTAGE 45 90 VOLTS 
SCREEN SUPPLY VOLTAGE 45 90 VOLTS 
CONTROL GRID VOLTAGE 0 0 VOLTS 
PLATE LOAD RESISTOR 470 000 470 000 OHMS 
CONTROL GPID RESISTOR 10 10 MEGOHMS 
SERIES SUEEN RESISTOR 2.2 2.2 MEGOHMS 
SCREEN BY—. ASS CONDENSER 0.1 0.1 gf 
INPUT COP ,'ENSER 0.01 0.0: µf 
OUTPUT CONDENSER 0.01 0.01 mf 
GRID RESISTOR OF FOLLOWING STAGE 1.0 1.0 MEGOhM 

SIGNAL OURCE IMPEDANCE ( MAX.) 1000 1000 OHMS 

DISTORTION 5 5 PERCENT 

OUTPUT VOLTAGE 5.5 17.0 VOLTS 
VOLTAGE GAIN AT 400 CPS 33 50 

IU5 
DIODE UNIT 

Ef - 1-4 Volts 

-40 
ó 

RMS Siqna flout - 30 Volts A /I .c,-,1 111 
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TENTATIVE DATA IU5WA 

• 

- 
MAX 

MAX. 

2* 
MAX. 

GLASS BULB 

TUNG-SOL 

DIODE PENTODE 

MINIATURE - YPE 

HEATER 

ANY MOUNTNG PO;ITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

6BW 

THE 1U5VVA IS A FILAMENT TYPE, SHARP OUT- 0=F, DIODE PENTODE IN THE 7 PIN MINIA-

TURE CONSTFUCTION. ITS PRINCIPAL APPLICATION 11 AS A DIODE DETECTOR, AVC 

RECTIFIER, AUDIO FREQUENCY AMPLIFIER IN PORTABLE RECEIVERS. THE 1U5WA IS 

oARlICULARLY USEFUL IN DETECTOR AMPLIFIER CIFCUITS WHERE ITS LOW MICRO-

HONIC NOISE AND VIBPATION OUTPUT ARE ESSENTIAL FOR SPECIALIZED MILITARY 

ELECTRONIC EQUI PMENT 

RATINGS 
MECHANICAL 

MAXIMUM IMPACT ACCELERATION (SHOCK TEST - NOTE 2; 450 G 

MAXIMUM VIBRATIONAL ACCELERATION(96 HR. FATIGUE TEST-NOTE 3) 2.5 G 

RATINGS 
AND NORM..L OPEF ATION 

NORM. NORM. 
TEST 

CONDI- OPER 

MIL-E-1 DE s TIONS ATION DE S. MI L.E.I 

SYMBOL MIN. NOTE 5 NOTE I MA X. UNITS 

HEATER VOLTAGE (NOTE 6) Ef: 1.00 1.25 1.25 1.50 Vdc 

PLATE VOLTAGE (NOTE 7, Eb: --- 67.5 67.5 100 Vdc 

GRID VOLTAGE Ed: 0 0 0 Vdc 

GRID VOLTAGE 42 (NOTE 7) Ec2: 67.5 67.5 100 Vdc 

PLATE DISSIPATION Pp: --- --- 0.13 WATTS 

GRID 42 DISSIPATION Pg2: 0.035 WATTS 

GRID RESISTANCE Rg(1): 2.0 MEG. 

TRANSCONDUC - ANCE Sm: 650 --- µMHOS 

PLATE CURRENT Ib): 1.6 --- mAdc 

CATHODE CURRENT lk: 5.0 mAdc 

DIODE CURRENT lib: 250 µAdc 

CONTINUED ON .OLLOW'NG PAGE 

l'U15-SOL ELEC7RIC IN .., ELECTI,OM lUBE )1VISION , BLFGM ,IEL NW JEFS Y, L....A..SE.TE.BER 1, 19e.0 PLATE .. 



IU5WA TENTATIVE DATA 

TUNG-SOL 

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS AND QUALITY CONTROL 1 

TEST 

MEASUREMENTS ACCEPTANCE 

TESTS PART 1 

A L MIL•E•I 

s SYMBOL 

MIL•E-I 

MIN. LAL BOG UAL MAX ALT UNITS 

COMBINED AOL=1.0% EXCLUDING MECH. AND INOPERATIVr-S. 

GRID CURRENT ( 1): 

Eb=Ec2=90Vdc; 

Ec1=-2.5 Vdc 0.65 (cl: 

PLATE CURRENT ( 1): 0.65 161: 

SCREEN GRID CURRENT: 0.65 Ic(2): 

TRANSCON DUC TANCE ( I): 

Ef=1.0 Vdc 0.65 Sm(1): 380 --- 775 --- µMHOS 

AC AMPLIF CATION: 

Ebb=Ecc2=45 Vdc; 

Rg2=2.0 MEG; Rg1= 

10 MEG.; Rp=0.5 MEG ; 

Esig=0.2 Vac;0.1µ.( 

BETWEEN 02 er-F 0.65 Ep: 

EMISSION (DIOCE) 

Eib=10 Vdc 

NOISE AND MICROPHON CS: 

Ebb=Ecc2=135 Vdc; 

Ecal=10.0 mVac; Rp= 

1.0 MEG.; Cg2=0.1µf; 

Ec1=0; RpOF DIODE = 

2 MEG. TO GROUND. 

COUPLE PLATE OF 

DIODE TO 01 THROUGH 

A 0.1µf CAPACITOR; 

RgI=1.5 MEG.; Rg2-0 1µf 

(NOTE 9, 10) 

CONTINUITY AND SHORTS: 
(INOPERATIVES) 

MECHANICAL : 

ENVELOPE OUTLINE 

(6-2) 

MEASUREMENTS ACCEPTANCE 

TESTS, PART 2 

0.65 Lis: mAd: 

0.65 

INSULATION OF ELEC-

TRODES: 

g1-al1=-100 Vdc Rg-all: 100 
4.0 

p-al1=-100 Vdc Rp-all: IGO 

TRANSCONDUCTANCE (2): 6.5 Sm: 525 775 -- MHOS 

FILAMENT CURRENT: 6.5 If: 44 56 - mA 

VIBRATION ( 1)> 

Rp=10,000 OF:MS; F 

40 cps; G=15 6.5 Ep(1): 10 -- - mVac 

VIBRATION ( 2): 

F=50 cps-3500 cps; 

Rp=10,000 OHMS 

(NOTE 8) 6.5 Ep(2): 25 - mV.:: 

CONTINUED ON FOLLOWING PAGE 



TENTATIVE DATA IU5WA 

TUNG•SOL   

CONTINUED FROM PRECEDING PAGE 

CHARACTERISTICS AND QUAL TY CONTROL TESTS 1 - coned. 

TE ST 

DEGRADATION RATE 

ACCEPTANCE TESTS 

AOL mIL. E 1 MIL•E•I 

% SYMBCL MIN LAL BOG UAL MAX ALD UNITS 

COMBO. ED AQL zI.C% EXCLUDING MEC -I. AND INOPERATIVES 

SHOCK : 

HAMMER AN :3LE=3CP 

(NOTE 2) 

FATIGUE : 

G-2.S; F=25Cps MIN ., 

60 cps MAX ., FIXED 

FREQUENCY (NOTE 3) 

POST SHOCK AND FATIGUE 

TES-  EAD POINTS : 

TRANSCONCUCTANCE (2). Sm: 450 

VIBRATION (1): Ep: 

DIODE EMISSION lis: 0.2 

MINIATURE TUBE BASE STRAIN : ---

GLASS STRAIN 

(THERMAL SHOCK ): 

TEST 

ACCEPTANCE LIFE TESTS 

INTERMITTENT LIFE 
TEST : 

Ef=1.25 Vdc OR Vac 

WITH EQUIVALENT 

BIAS GROUP A 

INTERMIT- ENT -IFE TEST 

END POINTS : 

TRANSCONCUCTANCE (2) 

OR AC AMPLIF CATION 

EMISSION (DIODE ) 

ALLOW . DEF . 
PER CHARAC . 

1st COMB. 

SAUF. SAW'. 

NOTES 

--- 15 --- mVac 

mAdc 

AOL MIL•E•1 

% SYMBOL MIN MAX . UNITS 

- t: 500 HOURS 

- :Sm(2): 450 p.MHOS 

- ap: 5.0 Vac 

- .is: 0.2 mAdc 

1. CHARACTERISTICS , QUALITY CONTROL PROCEDUPIS, ANO IN PECT .064 LEVELS ARE MADE ACCORDING 
TO TNE APPROPRIATE PARACRAPF OF MIL- E• I, AND MIL•STD 105A. 

2. TEST CONDITIONS AND ACC .EPTANCE CRITERIA PER SHOCK TEST PROC EDURES OF MIL.E.i BASIC 
SPECIFICATIONS . 

3. TEST CONDIT ONS AND ACCEPTANCE CRITERIA PI R FA, IGUE TEST PROCEDURES OF MIL - E. I BASIC 
SPECIFICATIONS 

4. THESIS NORMAL VALUES REPRESENT CONDITION : AT WHICH CONTROL 01' RELIABILITY MAY BE EX-
PECTED . 

CONTINUED ON FOLLOWING PAGE 

 ow/ 

SOL E.ECTR C INC ., ELECTRON TUBE 0191510N, BLOOWF [LS , NEW JERSE Y, U.S.A.- SEPTEMBER 1, 1960 PLATE AS971 



insveA TENTATIVE DATA 

  TUNG•SOL   

CONTINUED FROM PRECEDING PAGE 

NOT ES 

CONT'D. 

5. THESE NORMAL TEST CONDITIONS ARE USED FOR ALL CHARACTERISTICS UNLESS OTHERWISE STATED 

UNDER THE INDIVIDUAL TEST ITEM. 

6. FOR MOST APPLICATIONS THE PERFORMANCE WILL NOT BE ADVERSELY AFFECTED BY ± 10% HEATER 

VOLTAGE VARIATION, BUT WHEN THE APPLICATION CAN PROVIDE A CLOSER CONTROL OF HEATER 

VOLTAGE, AN IMPROVEMENT IN RELIABILITY WILL BE REALIZED. 

7. PLATE AND SCREEN VOLTAGES SHOULD NOT EXCEED THESE VALUES UNDER ANY CIRCUMSTANCES. 

B. THE TUBE UNDER TEST SHALL BE RIGIDLY MOUNTED ON A VIBRATION TABLE VIBRATING WITH SIMPLE 

HARMONIC MOTION. THE TEST CONDITIONS OF PARAGRAPH 4,9.19.1 OF MIL- E-1 SHALL SE APPLIED 
AND Ep MONITORED WHILE THE FREQUENCY OF VIBRATION IS CONTINUOUSLY SWEPT FROM 50-3500 CPS 
AND THE PEAK ACCELERATION CONTROLLED CONSTANT AT 2G. A LOW PASS FILTER WHICH FOLLOWS 

THE LOAD RESISTOR OF THE TUBE UNDER TEST SHALL HAVE A CUT-OFF FREQUENCY OF 3500 CPS. THE 

TOTAL TIME OF SWEEP SHALL NOT BE LESS THAN ONE (1) MINUTE. 

9. TUBES SHALL BE SO SHIELDED THAT OPERATOR PROXIMITY OR MOVEMENT WILL NOT AFFECT OUTPUT 

READINGS. 

10. THE REJECTION LEVEL SHALL BE SET AT THE VU METER READING OBTAINED DURING CALIBRATION. 

• 

.o 

.5 

O 

IU5WA 

Ef = 1.25 Volts DC 
Ec 2 = 67.5 Volts 

CC = 

-0.5 

A 4.4  

-1.5 

-2. 0 

...•••••-•—"" 
-3.0 
1 1  
-40 
1 1-

O 25 50 75 100 125 

PLATE VOLTS  

111I11111111IllIfl I IIIIIII 



TENTAT VE DATA IU5WA 

e 

j 

II II III  
IU5WA 

Ef = 1.25 Volts DC 
Eb = 67.5 Volts 
EC2 = 67 ' 5 Volts 

Gm 

C2 

1 

ir 

500 

-5 -a -2 
r grlICII/LITYpLITI 

0, 
400 2 

 o° 

III I I 

L  
TUNG-SOL ELECTFIC INC-, ELECTRON TUBE OlyISION, eLOWIELD, NEW JERSEY, U.S.A„SEPTENBER 1, 1960 PLATE 05972 



• 

• 



IV2 

GLASS BULB 

TUNII•SOL 

DIODE 

MINIATLRE TYPE 

COATED FILAMENT 

0.625 VOLTS 300 MA. 

AC 

ANY MOUNTING POSITION 

SO ( ET TERMINALS 2,3,7 AND 8 IALL 

NO - OE USED. TERMINAI. 6 MAY REUSED 
AS A TIE POINT FOR, COMPONENT; AT 
NEAR FILAMENT POTENTIAL. 

BOTTOM VIEW 
MINIATURE BUTTON 

g PIN BASE 

9U 

THE 1V2 IS A FILAMENTARY DIODE USING THE SMALL BUTTON 9 PIN MINIATURE 
CONSTRUCTION. IT IS DESIGNED FOR LSE IN HIGH—VOLTAGE, PULSE—OPERATED 
RECTIFYING SYSTEMS. IN VIEW OF ITS SINGLE—ENDED CONSTRUCTION AND RESULT— 
ANT LOWER VOLTAGE RATINGS, THIS TUBEHS INTENDED FOR USE IN VOLTAGE 
DOUBLER CIRCUITS TO PROVIDE ADEQUATE HIGH VOLTAGE IN TELEVISION RECEIV— 
ING SYSTEMS. 

DIRECT INTERELECTRODE CAPACITANCES — APPROX. 

PLATE TO FILAMENT: ( P TO F) 0.8 

RATIWOS A 

waf 

.NTERPRETED ACCORDING Tu DESIGN MAXIMUM SYSTEM 

FLYBACK VOLTAGE RECTIFIERB 

FILAMENT VOLTAGE C 0.625 VOLTS 

FILAMENT CURRENT 500 MA. 

MAXIMUM INVERSE PLATE VOLTAGE 

TOTAL DC AND PEAK ( ABSOLUTE MAXIMUM) 8',?5C 4— VOLTS 

DC 700G 4— VOLTS 

MAXIMUM PEAK PLATE CURRENT 11 4— MA. 

MAXIMUM AVERAGE PLATE CURRENT 0.6.4— MA. 
TUBE DROP ( APPROX.) WITH 7 MA. PLATE CURRENT) 135 VOLTS 

A ALL VALUES ARE EVALUATED ON DESIGN CENTER SIISTER ExCEPT WHERE ABSOLUTE MAXIMUM IS STATED. 

BFOR OPERATION IN A 525 LINE, 30 FRAME SYSTEM AS DESCRIBED IN STANDARDS Of GOOD ENGINEERING 
PRACTICE FOR TELEVISION BROADCASTING STATIONS," FEDERAL COMMUNICATIONS COMMISSION. THE DUTY 
CYCLE OF THE VOLTAGE PULSE NIAI TO EXCEED 151, OF A SCANNING CYCLE. 

COMER NO CIRCUMSTANCES SHOULD TME FILAMENT VOLTAGE BE LESS THAN 0.525 VOLTS OR MORE THAN 0.125 
VOLTS. 

-Hm.INDICATES A CHANGE 

 e/ 

TuNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD MEW JERSEY, U.S.A. AUGUST 1, 1959 PLATE R5569 
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TENTATIVE DATA IV6 

TUNS-SOL 

TRIODE PENTODE 

mAX _1_ • 

2" 
Mr 5 

MAX. 

1-21 

MAX. 

1-17 MIN 

HUM  4  

GLASS BULB 
RED DOT IS ADJACENT 

TO LEAD 1 

SUBMINIATURE TYPE 

COATED .= ILAMEN7 

1.25 VOLTS 0.04 AMP. , FLAT SUMMIATURE RASE , 

ACCROC 

ANY MOUNTING POSITION BOTTOM VIEW 
0.06. TINNED 
FLEXIBLE LEADS 

0.05. SPACING 
CENTER—TO—CENTER 

THE 1V6 IS A FILAMENT TYPE COMBINED TRIODE-PENTODE DESIGNED FOR SERVICE 
AS A CONVERTER IN RADIO RECEIVERS AND OTHER PORTABLE EQUIPMENT WHERE 
SMALL SIZE, LIGHT WE'GHT, AND LOW BATTERY DRAIN ARE IMPORTANT. THE 
FLEXIBLE TERMINAL LEADS MAY BE SOLDERED OR WELDED DIRECTLY TO CIRCUIT 
COMPONENTS WITHOUT THE USE OF SOCKETS. STANDARD SUBMINIATURE SOCKETS MAY 
BE USED BY CUTTING THE LEADS TO 0.23" LENGTH. 

DIRECT INTERELECTRODE CAPACITANCES 
WITH CLOSE FITTING SHIELD CONNECTED TO FILAMENT, NEGATIVE 

TRIODE GRID fi TO PENTODE GRID fi 

PENTODE GRID fi PENTODE PLATE 

PENTODE GRID fi TO TRIODE PLATE 

TRIODE GRID fi TO TRIODE PLATE 

PENTODE GRID fi TO ALL 

TRIODE GRID fi TOLL 

TRIODE PLATE TO ALL 

PENTODE PLATE TO ALL 

RATINGS 
INTERPRETED ACCORDING TO RYA STANDARD NB-210 

DESIGN CEITER VALUES 

0.75 44f 
C.05 44! 
C.12 141± 
1.2 
3.2 114± 
4.0 
1.9 Lif 

2.4 LjLf 

FILAMENT VOLTAGE 1.25 VOLTS 

PLATE VOLTAGE ( PENTODE) 90 VOLTS 

GRID 02 VOLTAGE 90 VOLTS 

PLATE VOLTAGE ( TRIODE) 90 VOLr, 

GRID fi VOLTAGE ( PENTODE) NEVER POSITIVE 

TOTAL CATHODE CURRENT 1.5 MA. 

CONTINUED ON IOLLOWING PAGE 

— "INDICATES A CMANGE. 

%.  

TUN4-SOL ELECTRIC INC. ELECTRO, TOM DIVISION MEITAPN, NSA JERSEY, U.S.A. syNvEyBEN 1, 1953 pio, 



IV6 TENTATIVE DATA 

f TUNS-SOL   

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

FREQUENCY CONVERTER 

FILAMENT VOLTAGE 

FILAMENT CURRENT 

PLATE VOLTAGE ( PENTODE) 

GRID 02 VOLTAGE 

PLATE VOLTAGE ( TRIODE) 

GRID fi VOLTAGE ( PENTODE) 8 

GRID 01 RESISTOR ( OSCILLATOR) C 

PLATE CURRENT ( PENTODE) 

GRID 02 CURRENT ( PENTODE) 

CONVERSION PLATE RESISTANCE ( APPROX.) 

PLATE CURRENT ( TRIODE) APPROX. 

GRID It CURRENT ( OSCILLATOR) 

CONVERSION -RANSCONDUCTANCE 

GRID It VOLTAGE ( PENTODE) ( APPROX.) 
FOR CONVERSION TRANSCONDUCTANCE S 

BGRio 01 RESISTOR . y mEo0HRS. 

C URIO COUPLING. CONDENSER . 10 AUPD. 

4MHOS. 

1.25 VOLTS 

0.04 AMP. 

45 VOLTS 
45 VOLTS 
45 VOLTS 
0 VOLTS 
1 mEGONm 

400 .LAMP. 

150 µAmp. 
1.0 MEGOIlm 

400 µAMP. 

12 µAMP 

200 gmHos 

3.5 VOLT ,: 

PLATE 09329 SEPTEMBER 1, 1953 TUN..-SOL ELECTRIC INC. ELECTRON TUBE DIVISION NEWARK, NEW JERSEY, U.S.A. 



TENTATIVE DATA 1X2 

• 
PLATE 

22)8 

WT. 1 
1989 

7' 

MAX. 

2 
MAX 
4 

22: 16 
I MAX. 

GLASS BULB 

  TUNG-SOL   

DIODE 

miNIATJRE TYPE 

COATED FILAIENT 

1.25 VOLTS 200 WA. 

Ac 

ANY MOUNTING PoSITION 

PIES 3 ANO T MAY BE JSED AS TIE 

POINTS FOR FILAMENT DROPPING RE-

SISTOR AND NIGm VOLAGE FILTER 

RESISTOR 0* CONNECTED TO FILA-

MENT. DO MOT [MEET TO 101, PO-
TEOTIAL CIRCUITS. 

BOTTOM VIEW 
MINIATURE BUTTON 

9 PIN BASE 

THE 1X2 iSA FiLAMENTARY DIODE USING THE MIMIATURE CONSTRUCTION. IT ISDE-
SIGNEDFOR USE IN TELEVISION SET AS A HIGR VOLTAGE RECTIFIER TO SUPPLY 
POWER TO THE ANODE OF TF  PICTURE TUBE. IT CAN BE USED IN BOTH RF AND FLY-
BACK TYPES OF POWER SUPPLIES AS WELL AS FOR USE AT POWER LINE FREQUENCY. 

DIRECT INTERELECTRODE CAPACITANCES 

PLATE TO FILAMENT: ( P TO F) 

RATINGS 
INTERPRETED ACCOADIA.G TO RNA S ANDARD N8-210 

FILAMEN - VOLTAGE 

FILAMENT CURRENT 

MAXIMUM PEAK INVERSE PLATE POTENTIAL 

MAXIMUM PEAK PLATE CURRENT 

MAXIMUM DC LOAD CURRENT 

MAXIMUM FREOdENCY Oe SUPPLY VOLTAGE 

TUBE VOLTAGE DROP WITH TUBE CONDUCTING 7 MA. 

1.25 

200 
15 000 

10 
1 

500 
10C 

wit 

VOLTS 

MA. 

VOLTS 

MA. 

MA. 

KC 

VOLTS 

COPYRIGHT 1941 ST TUNG-SOL ELECrwic INC ELECTRON TUBE DIVISION NEWARK NEW JERSEY J S A 
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IX2B 

TUNS-SOL 

DIODE 

MINIATURE TYPE 

MAXI 

Aii14% 214. 

, MAX. 

2 1 2 27" 
• 52 

MAX 

GLASS BULB 
SKIRTED 

MINIATURE CAP 

COATED FILAMENT 

1.25 VOLTSA 0.2 AMP. 

AC OR DC 

ANY MOUNTING POSITICN 

THIS TUBE NAY PRODUCE SOFT 

X-RAYS WHICH CAN CONSTITUTE 

A MEALTK NAZAKI UNI E SS 
ADEQUATELY SmIEADED. BOTTOM VIEW 

MINIATURE BUTTON 
9 PIN BASE 

90 

PINS •31,1 MAY OE 
CONNECTED TO FILAMENT; 
OTHERWISE DO NOT USE 

THE 1X2B IS A MINIATURE FILAMENTARY TYPE DIODE PARTICULARLY SUITED FOR 
USE IN FLYBACK VOLTAGE TYPE POWER SUPPLIES. 

DIRECT INTERELECTRODE CAPACITANCES - APPROX. 

PLATE TO FILAMENT: P TO ( F+IS) 1.0 

RATINGS 
INTERPRETEC ACCORnING TO DESIGN NAAIWUN SYSTEM 

FLY-BACK VOLTAGE RECTIFIERC 

FILAMENT VOLTAGE A 1.25 VOLTS 

FILAMENT CURRENT 0.2 AMP. 

MAXIMUM INVERSE PLATE VOLTAGE: 
TOTAL DC AND PEAK ( ABSOLUTE MAXIMUM) 22 KV. 

DC18 .. KV. 

MAXIMUM PEAK PLATE CURRENT 45 40— MA. 

MAXIMUM AVERAGE PLATE CURRENT 0.5 . MA. 

TUBE VOLTAGE DROP ( APPROX.) WITH 7 MA. PLATE CURRENT 100 VOLTS 

AUNDER MO CIRCUIASTANCES SHOULD TNE FILAMENT VOLTAGE NE LESS THAN 1.0, VOLTS OR MORE THAN 1.45 
VOLTS. 

e 
AlL VALUES ARE EVALUATED ON DESIGN CENTER SYSTEM EXCEP . WHERE ABSOLUTE AlAxIMUM IS STATED. 

c FOR OPERATION IN A 525-LINE, 30- FRAME SYSTEK AS DESCRIBED IN STANDARDS OF GOOD ENGINEERING 

PRACTICE OF TELEVISION BRONDCASTIOG STATIONS. ; FEDERAA COMMUNICATIONS COMMISSION. THE DUTY 
CYCLE Of THE VOLTAGE PULSE NOT TO EXCEED 150 OF A SCANNING CYCLE. 

DESIGN-MAXIMUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLISHED DATA, AND SHOULD 

NOT BE EXCEEDED UNDER THE WORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES TMESE 
VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE, TAKING RESPONSIBILITY FOR THE 

EFFECTS OF CHANGES IN OPERATING CONDITIONS CUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE 
EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY ANO THROUGHOUT LIFE NO DESIGN-mAXIMuN 

VALUE FOR THE INTENDED SERVICE IS EXCEEDED WITH A BOGEY DEVICE UNDER THE WORST PROBABLE 
OPERATING CONDITIONS WITH RESPECT TO SUPPLY-VOLTAGE VARIATION. EQUIPMENT COMPONENT VARIATION, 
EQUIPMENT CONTROL ADJUSTMEN . , LOAD VARIATION. SIGNAL VARIATION, AND ENVIRORMENTAL CONDITIONS. 

h.  -

TOMO-SOL ELECTRIC INC. ELECTRON LINE DIVISION NEWARK, NEW JERSEY, U.S.A. 

—I> INDICATES O CHANGE. 

AW,UST 1, 1909 PLATE 05570 
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TENTATIVE DATA IZ2 

TUIII3-SOL 

L'ODE 

MINIATURE TYPE 

FILAMENT 

1.25±5% .,01ILTS 0.265 AMP. 

AC OR DC 

CNY MOUNTINC POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

THE 1Z'2IS A HIGH eOLTAGE LOW Z.URRENT VCCULM RECTIFIER TUBE INA MINIATURE 
BULE. THI3 TUBE FEATURE3 A LOW DRAIN, THORIATEL4 TLNGS—EN FILAMENT WHICH 

WILL WORK SATISFACTCRILy IN FLYBACT. AND RF POWER SUPPLe CIRCUITS AS WELL 
AS WITH CONVENTICSAL TRANSFORMER OR D-RY BATTERY FILAMENT SUPPLY. FULL 
ANOCE VOLTAGE MAY EE APPLIED TO A CCLD TUBE SIMULTANEOUSLY WITH THE 
APPLICATION OF FILAMENT VOLTAGE. EECALSE OF THE SMALL SPACE AND WEIGHT 
OF 1HE 1Z2, THIS TU3E IS EXPECIALLY ALAPTABLE TO COMPACT AND PORTABLE 
EQUIPMENT. 

MAXIMUM RATINGS 

MAXIMUM PEAN INVEFSE PLATE VOLTAGE 

MAXIMUM SlEADY STATE PEAX PLATE CURRENT 
MAXIMUM DC OUTPUT CURREMT 
MAXIMUM SLPFL.Y VOLTAGE FREQUENCY 
MAXIMUM ALTITUDE FDR FULL RATINGS 

MINIMUM SLPFLY SOURCI IM.EDANCE ( AT EPX = i5 

ELECTRICAL JATA 

15 000 VOLTS 
8.5 MA. 
1.5 MA. 
200 KCYCLE 

10 000 FEET 
CO 000 OHMS 

FILAMENT VDLTAGE 1.25±5% VOLTS 

FILAWENT CJIRFENT 0.265 AMP. 

TUBE VCLTA;E DROP 47 1.5 MA. ( APPROX.) 18 VOLTS 
TUBE VOLTAE DROP NT 8.5 MA. (APPPcx.) 125 VOLTS 
MINIMUM FILAMENT HEATING TIME 0 SECONDS 

CONTINUED Olt FOLLOWING P AUE 

TUNG- SOL EL ECTR IC I N. EL E CTRON TUBE DIVISION BL CONS I EL D, NE. JE R U. S. A. MAY 1, 1958 PLÀ, 



IZ 2 TENTATIVE DATA 

  TU118.110L   

CONTINUED FROM PRECEDING PAGE 

MECHANICAL DATA 

MOUNTING POSITION 

MAXIMUM OVERALL LENGTH 

SEATED LENGTH 

MAXIMUM DIAMETER 

BULB 

CAP 

BASE 

MAXIMUM WEIGIU ( NE1) 

ANY 

2.70 INCHES 

2.34 TO 2.47 INCHES 

0.75 INCHES 

T-5 1/2 
SKIRTED MINIATURE 

MINIATURE BUTTON 7 PIN 

0.5 OUNCES 

TYPICAL CIRCUIT VALUES 

Rs ... 

E rMS Rs RL CL Ed, 'dc 

KILOVOLTS MEGOHMS MEGOHMS mfd KILOVOLTS MILLIAMPS 

5.3 0.44 278. .012 4.15 1.5 

5.3 . 0.3 
43. .024 6.8 0.155 



TENTATIVE DATA IZ2 

.er 

I Z2 
Ff = 1.25 Volt; 

= 1.35 

— 1.25 

50 100 150 200 250 300 
DC ANODE VOLTAGE ( VOLTS) 

_LL LI 

I Z2 
E = 1.25 Volts 

1.0 1.2 1.3 1.4 1.5 1.6 1.7 
  II LAMENT VOLTAGE ( VOLTS)  

Td4 ,,-SOL DUCT' C INC. ELECTRON ',LIRE DIVISION HIJONFIELD, NE. .. ERSE ,. 1.5. A. MAY I. 151A PLAT .523, 
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TENTATIVE DATA 2AF4A 

3" 

4 rMAX 
rf 
MAX 3 . 

IT 

MAX 

CLASS BULB 

TUNG•SOL 

TRI ODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

2.55 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POS,TION 

BOTTOM VIEW 
MINIATUNE bUTTON 

7 PIN BASE 
TOR 

THE 2AF4A 15 A MEDIUM MU TRIODE DESIGNED FOR LOCAL OSCILLATOR SERVICE IN 
TELEVISION RECEIVERS WHICH OPERATE IN THE. ULTRA-HIGH- FREQUENCY REGION. 
INTERNAL LEAD INDUCTANCE IS REDUCED BY EMPLOYING DOUBLE CONNECTIONS TO 
THE PLATE AND GRID. THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED 
SUCH THAT HEATER VOL -AGE SURGES DURING THE WARM-UP CYCLE ARE MINIMIZED 
PROVIDED IT IS USED WITH OTHEP TYPF WhICH ARE SIMILAR_Y CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 
WITH NO EXTERNAL ImIELD 

GRID TO PLATE 1.9 M4Af 
GRID TO CATHODE AND HEATER 2.2 uuf 
PLATE TO CATHODE AND HEATER D.45 Mu f 

RATINGS 
INTERPRETED ACCORDINA TO DESIGN CENTER SYSTEM 

OSCILLAIOR SERVICE 
HEATER VOLTAGE 2.35 VOLTS 
MAXIMUM PEAK HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 50 VOLT', 
HEATER POSITIVE WITH RESPECT TO CATHODEA 50 VOLTS 

MAXIMUM DC PLATE VOLTAGE 150 VOLTS 
MAXIMUM DC GRID VOLTAGE -50 VOLTS 
MAXIMUM DC GRID CURRENT 8 MA. 
MAXIMUM PLATE INPUT 2.5 WATTS 
MAXIMUM PLATE DISSIPATION 2.25 WATTS 
MAXIMUM DC CATHODE CURRENT 28 MA. 
MAXIMUM GRID CIRCUIT RESISTANCE: 

FIXED BIAS 
CATHODE BIAS 

HEATER WARM-UP TIME* 

A in DC COMPONENT MUST NOT EXCEED 25 VOLTS. 

NOT RECOMMENDED 
0.5 MEGOHM 
11.0 SECONDS 

HEATER WARN- UP TIRE IS oEFIRED AS THE TINE RECuIRED FOR THE VOLTAGE ACRYSS THE HEATER TO REACH 

80% OF ITS RATED VOLTAGE AFTER APPLYING A TIMES RATED NEATER VOLTAGE TD A CIRCUFT CONSISTING 
OF THE TUBE BEATER IN sums WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATIN 
RESISTANCE. 

CONTINUED ON FOLLOWING PAGE 

T,NG-SOL ELECTRIC INC. ELECTRON TLEIE DIVISiON BLOOMFIELD, NEW JERSEY, U.S.A. MAY 7, 1957 PLATE IEK977 



2AF4A TENTATIVE DATA 

TUII8•SOL 

LONIII.F0 FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A, AMPLIFIER 

HEATER VOLTAGE 2.55 VOLT 
HEATER CURRENT 0.6 AMP. 
PLATE VOLTAGE 80 VOLT 
CATHODE RIAS RESISTOR 150 OHMS 
AMPLIFICATION FACTOR 15 
PLATE RESISTANCE 2 270 OHMS 
TRANSCONDUCTANCE 6 600 amil0 
PLATE CURRENT 16 MA. 

OPERATION AT 950 MC. 

DC PLATE VOLTAGE 
DC GRID VOLTAGE 

FROM A GRID RESISTOR OF 
DC PLATE CURRENT 
DC GRID CURRENT ( APPROX.) 

100 VOLT'. 
VOLT' 

10 000 DHM.; 
22 MA. 

400 VAMP. 

SIMILAR TYPE RgPgR6NCE: gecePt for heater ratings and heater wartt-ttO time the TAIGA 

is identical to the BAP4.1. 

6xceAt for heater ratings it is identical to the 3APY,t. 

The 2APQ curses also apely• to 2AINA. 

oe 3 

' 2 

acie 

O 

1  I 
2AF4A 

Ef 2.35 Volts 

<0 

100 150 200 250 

PLATE VOLTS 

I I II II II 

• 

• 



TENTATIVE DATA 

TUNINIOL 

2AF4B 

3. 
4 
MAX 

I. 

MAX e 

'4 
MAX 

GLASS BULB 

TR IODE 

MINIATLRE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER. 

2.35 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 
TOM 

THE 2AF4B IS A MEDIUM MU TRIODE DES,GNED FOR LOCAL OSCILLATOR SERVICE IN 
TELEVISION RECEIVERS WHICH OPERATE IN THE ULTRA-HIGH-FREQUENCY REGION. 
INTERNAL LEAD INDUCTANCE IS REDUCED BY EMPLOYING DOUBLE CONNECTIONS TO 
THE PLATE AND GRID. THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED 
SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM-UP CYCLE ARE MINIMIZED 
PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 
WITH NO EXTERNA, SHIELD 

GRID TO PLATE 
GRID TO CATHODE AND HEATER 
PLATE TO CATHODE AND HEATER 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

1.9 miLf 
2.2 auf 

0.45 gut 

OSCILLATOR SERVICE 
HEATER VOLTAGE 2.35 VOLTS 
MAXIMUM PEAK HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 180 VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODEA 180 VOLTS 

MAXIMUM DC PLATE VOLTAGE 150 VOLTS 

MAXIMUM DC GRID VOLTAGE -50 VOLTS 
MAXIMUM DC GRID CURRENT 8 MA. 
MAXIMUM PLATE INPUT 2.5 WATTS 
MAXIMUM PLATE DISSIPATION 2.25 WATTS 
MAXIMUM DC CATHODE CURRENT 28 MA. 
MAXIMUM GRID CIRCUIT RESISTANCE: 

FIXED BIAS NOT RECOMMENDED 
CATHODE BIAS 0.5 MEGOHM 

HEATER WARM-UP TIME D 11.0 SECONDS 

A 
THE DC COMPONENT RUST NOT EXCEED 100 VOLTS. 

* HEATER WARN- UP TIME IS DEFINED AS THE TIME REGOIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 

BOB OF ITS RATED VOLTAGE AFTER .APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIF, WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATINU 
RESISTANCE. 

CONTINUED ON FOLLOWING PAGE 

TuNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A.LEPTEMBER 1, 1958 PLATE A5301 



2AF4B TENTATIVE DATA 

TUNG•SOL 

CONTINUED FROM PRECEDING PACE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A1 AMPLIFIER 

HEATER VOLTAGE 2.35 VOLTS 

HEATER CURRENT 0.6 AMP. 

PLATE VOLTAGE 8C VOLTS 

CATHODE SIA3 RESISTOR 150 OHMS 

AMPLIFICATION FACTOR 15 
PLATE RESISTANCE 2 210 OHMS 

TRANSCONDUCTANCE 6 600 uMHOS 

PLATE CURRENT 16 MA. 

OPERATION AT 950 MC. 

DC PLATE VOLTAGE 100 VOLTS 

DC GRID VOL -AGE —14 VOLTS 

FROM A GRID RESISTOR OF 10 000 OHMS 

DC PLATE CURRENT 22 MA. 

DC GRID CURRENT ( APPROX.) 400 gAMP. 

SIMILAR TYPE UPRRRYCE: :? rcept for the higher heater- cathode voltage rating, 

the SAPUB is identical to the 2AleA. 

fhe SAPA curves also aRPly to 2APU3. 

2AF4A 

Ef 0 2.35 Vol ts 

100 150 
PLATE VOLTS 

250 



TENTATIVE DATA 2BN4,2BN4A 

21; 

MAX 

GLASS BULB 

TUNI•SOL 

IR IODE 

MINIATURE TYPE 

COATED UNIPOTENIIAL CATHODE 

HEATFR 
2.35 VOLTS 0.6±61 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 pI7;I BASE 

7EG 

THE 28N4 AND 2BN4A ARE MINIATURE MEDIUM-MU TRIODES DESIGNED FOR USE A.': 
RADIO-FREQUENCY AMRLJFIERS IN VHF TELEVISION TUNERS. THERMAL CHARACTER-
ISTICS OF THE HEATERS ARE CCNTROLLED SUCH THAT HEATER VOLTAGE SURGES 
DURING THE WARM-UP CYCLE ARE MINIMIZED PROVIDED THEY ARE USED WITH OT-IER 
TYPES WHICH ARE SIMILARLY CONTROLLED. EXCEPT FOR THE HIGHER TRANSCON-
DUCTANCE AND LOWER PLATE RESISTANCE OF THE 28N4A,THETUBESARE IDENTICAL. 

GRID TO PLATE 

INPUT 

OUTPUT 

HEATER TO CATHODE 

DIRECT INTERELECTRODE CAPAC ITANCES 
RITO EXTERNAL SHIELD 6316 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM DC GRID VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM DC CATHODE CURRENT 

MAXIMUM HEATER—CATHODE VOLTAGE 

HEATER POSITIVE WITH RESPECT TO CATHODE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

MAXIMUM GRID CIRCUIT RESISTANCE 

HEATER WARM—UP TIME R 

1.2 MO.if 
3.2 Mief 
1.4 M0.1-1 
2.8 MOlf 

2.3 VOLTS 

275 VOLTS 

O VOLTS 

2.2 WATTS 

22 MA. 

100 voLTS 
100 VOLTS 
0.5 MEGOHMS 

11 SECONDS 

* HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED F07 THE VOLTAGE ACROSS THE HEATER TO tEACH 

80% OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED NEATER VOLTAGE TO A CIRCUIT CORSI TING 
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TINES THE NOMINAL NEATER OPERATING 

RESISTANCE. 

DESIGN- MAXIMUM RATINGS ARE THE LIMITING VALUES EXPRESSED WITH RESPECT TO BOGIE TUBES AT WHICH 
SATISFACTORY TUBE LIFE CAN OE EXPECTED TO OCCUR. TO OBTAIN SATISFACTORY CIRCUIT PERFORMAuCE, 

THEREFORE, THE EQUIPMENT DESIGNER MUST ESTABLISH THE C RCUIT DESIGN 50 THAT NO DESIGN-MAxIMUM 
VALUE 15 EXCEEDED WITH A BOGIE TUBE UNDER THE WORST PROBABLE OPERATING CONDITIONS wITH 

RESPECT TO SUPPLY- VOLTAGE VARIATION, EQUIPMERT COMPONENT VARIATION, EQUIPMENT CONTROL ADJUST-
MENT, LOAD VARIATION, ARO ENVIRONMENTAL CONDITIONS. 

CONTINUED ON FOLLOwING PAGE 

 e/ 

¡DRU- SOL ELECTRIC INC. ELECTRCN TUBE DIVISION BLOONFIELD, ¡ Ey JERSEY, U.S.AISEPTEMBER 1, 1959 PLATE 64742 



2BN4,2BN4A TENTATIVE DATA 

TUNO-SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A1 AMPLIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

CATHODE-BIAS RESISTOR 

AMPLIFICATION FACTOR 

PLATE RESISTANCE ( APPROX.) FOR 2BN4 

PLATE RESISTANCE ( APPROX.) FOR 2BN4A 

TRANSCONDUCTANCE ( FOR 2E11.14) 

TRANSCONDUCTANCE ( FOR 2BN4A) 

PLATE CURRENT 

GRID VOLTAGE ( APPROX.) 

Ib MAMPS. 

2.35 VOLTS 
0.61 6% AMP. 

150 VOLTS 

220 OHMS 

43 
6 300 OHMS 

5 400 OHMS 

6 800 gM H°S 

8 000 MMHOS 

9.0 MA. 

-6 VOLTS 

• 

• 



2C5I 

DOUBLE TRIODE 

MINIATURE TYPE 

• 

• 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

FOR 

APPLICATIONS IN THE LOW 

TO VHF FREQUENCY RANGE 

ANY MOUNTING POSITION 

MINIATURE BUTTON 

9 PIN BASE ( 9-1 

OUTLINE DRAWING 

JEDEC 6-1 

FADING DIAGRAM 

JEDEC RCA 

THE 2C51 COMBINES WO INDEPENDENT AND SHIELDED, MEDIUM-MU, INDIRECTLY 
HEATED CATHODE TYPE TRIODES IN THE g PIN MINIATURE CONSTRUCTION. IT IS 
INTENDED FOR USE IN AMPLIFIER, MI)ER, OSCILLATOR, MU-TIVIBRATOR AND 
CLAMP CIRCUITS. THE USEFUL RANGE EXTENDS FROM LOW FREQUENCIES THROUGH 
THE VHF RANGE. 

-. DIRECT INTERELECTRODE CAPACITANCES 
EACH SECTION 

GRID TO PLATE: ( G TO PI 

INPUT: G TO ( HTKTI.S.) 

)UTPUT: P TO ( HTKTI.S. 

PLATE TO PLATE 

WITH 

SHIELD 

1.3A 
2.5A 
1.5A 

0.05 

WITHOUT 

SHIELD 

1.3 pl 
2.2 pf 
1.0 Pf 

0.04 Pf 

A. 

PIN 4 5 EXTERNAL SNIELB 11315 CONNECTED TO CA1MODE ' IN OF SECTION UNDER TEST. ELEMENTS OF OTHER 
SECTION GROUNDED. 

PIN 05 & EXTERNAL SHIELD 4316 CONNECTED TO GROUND WITH OTHER ELEMENTS. 

HEATER CHARACTERISTICS AND RATINGS 

DESIGN CENTER VALUES - SEE Elk STANDARD RS- 239 

AVERAGE CHARACTERI5TICS 6.3 VOLTS 500 MA. 

mAxImUM HEATER - CAT ,IODE VOLTAGE 

CONTINUED ON FOLLGRINC PAGE 

90 VOLTS 

L 
- *INDICATES A CNANGE. 

TING-SO. ELECTRIC INC., ELECTRON TUBE DIVISION, OLOONFIELD, NEW JERSEY, U. S.k. F,BRUART 1, 1962 PLATE R6T$30 



2C51 

TUNO•SOL 

CONTINUED FROM PRECEDING FADE 

MAXIMUM RATINGS 
DESIGN CENTER VALUES - SEE EIA STANDARD RS- 239 

EACH SECTION 

PLATE VOLTAGE 

PLATE POSITIVE DC GRID VOLTAGE * 

PLATE DISSIPATION 

CATHODE CURRENT 

GRID CIRCUIT RESISTANCE * 

TYPICAL OPERATING CHARACTERISTICS 

CLASS Al AMPLIFIEP 

EACH SECTION 

PLATE VOLTAGE 

CATHODE BIAS RESISTOR 

PLATE CURRENT 

PLATE RESISTANCE ( APPROX.) 

TRANSCONDUCTANCE 

AMPLIFICATION FACTOR 

GRID /11 VOLTAGE FOR lb 10 ¡LA 

* INO f CATES AN ADDITION 

-Iv INDICATES A CHANGE. 

300 
O 

1.5 
18 
1 

VOLTS 

VOLTS 

WATTS 

MA. 

MEGOHM 

150 voLT_, 
240 OHMS 

8.2 MA. 

6500 OHMS 

5500 MMNOB 

35 
-8 VOLTS 

I 
4 _ _ 2C5I 

II 
FOR EACH UNIT 

- Ef - 6.3 Volts 

25 

IBM II Bann 
.... 

e 
II 20 

w MUM 
.. w , 

IUUI(- 
Ill 

a_ ..:. _ AI _i 
-I 

-4 i  „IL 
M EW 

- 
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LTJ 10 

r IFF • .41111›, 
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F,0 100 150 200 20 300 350 
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2CY5 

-•11.1 
.750"1._ 
MAX 

11UPIC.SOL 

TETRODE 
MINIATLRE TYPE 

1875" COATED UNIPOTENTI CAL CATHODI 
MAX. 

2125" 
MAX. , VOLT 4- 

HEATE lq 

AC OB DC 

ANY MOUNTIN G POSI TION 

GLASS BULB 

MINIATURE BUTTON 
7 PIN BASE E7-1 

OUTLIKE DRAPING 

JECEC 5-7 

K, 
IS 

BOTTOM V Ew 

BASING DIAGRAM 

JEDEC 7E« 

2 

THE 2CY5 IS A SHARP—CUTOF F TETROCE IN THE 7— PI N MIN IATURE CONSTRUCTION 

AN D IS DES IGN ED FOR SER VI CE IN N,FIF TUNERS OF TELE VISION RECE IV ERS. 

THERMAL CHARACTER IST ICS OF THE HEATER ARE CONTROLLED SJCH THA T HEATE R 

VOLTAGE SURGES DUR IKG THE WARM— UP CYCLE ARE MINI MIZED PROVI DED II IS 

USED WITH OTHER TYP ES WHI CH AR E S IMI LARLY CONTROLLED. E>CE PT FOR HEATE R 

RA TINGS AN D HEATER WARM— UP TIME THU 2CY5 IS IDE NTI CAL TO THE 3CY5, 40Y5, 

AND THE 6CY5. 

GRID Rl. TO PLATE 

INPUT 

OUTPUT 

DIRECT INTERELECTRODE CAPACITANCES' 

RATINGS 
INTERPRETED ACCORDING TO DESRGN CENTER SYS , . 

MAXIMUM PLATE VOL -AGE 

MAXIMUM GRID 12 (SCREEN) SUPPLY VOLTAGE 

MAXIMUM GRID 12 VDLT 1 GE SEE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM GRID 12 DISSIPATION 

MAXIMUM GRID Wi ( ZON'ROL GRID) VO,..TAGE 

POSITIVE VALUE 

MAXIMUM CATHODE CJRRENT 

MAXIMUM HEATER— CATHODE VOLTAGE 

HEATER POSITIVE v;I:H RESPECT TO CATHDDE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

HEATER WARM— UP TIME , APPROX.) 8 

A NITA SHIELD 4316 CONNECTED TO CATHODE. 

GRID 

0.03 mf 
4.5 4i-Lf 

3.0 44f 

180 VOLT 

180 VOLTS 

#2 INPUT EATING CHART 

2.0 WATTS 

O. WATT -

O 

20 

MA. 

100 VOLTS 

100 VOLTS 

11.0 SECOND• 

B HEATER wARM.uP TINE IS DEFINED AS THE TIRE REQUIRED FOR THE VOLTAGE ACRoSS THE HEATER TD REACH 
BON OF ITS FATED VOLTAGE AFTER APPLYING 4 TIRES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 

OF THE TUBE BEATER IN SERIES WITH A RESIS1ANCE OF ', AIDE 3 TIMES THE NCRINAL HEATER OPERATING 
RESISTANCE. 

— .INDICATES A CHARGE. 

CONTINUED Om FOLLOwimG PAGE 

I I, ,011 PINE 01415104 BLOORI-IELs, MIN JERSEY, U.S.A. DECEMBER I, 1961 PLATE 4, 



2CY5 

TUNC•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

PLATE vOLTA3E 

GRID 02 VOLrAGE 

GRID kj VOLrAGE 

PLATE RESISrANCE 

TRANSCONDUCTANCE 

GRID 0j CUTOFF BIAS C 

PLATE CURRENT 

GRID 02 CURRENT 

C PLATE CURRENT 20 A. 

25 VOLTS 

80 VOLTS 
—1 VOLTS 

0.1 MEGOHM 

000 gmmos 
—6 VOLTS 

10 MA. 

1.5 MA. 

CI 

100 

2CY5 

GRID #2 INPUT 
RATING CHART 

00 20 60 80 100 
SCREEN VOLTAGE EXPRESSED AS IN OF MAX. SCREEN SUPPLY VOLTAGE RATING 



TENTATIVE DATA 2D2IW 

3. 

7-

MAX 1. 

21; 
MAX 

I II _ t _ 

GLASS BULB 

TU118-SOL 

TWIRATRON 

HEATER 

6,3±10% VOL -S C.600 AMP. 

AC GR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

TEIN 

THE 2021W IS A RUGGEDIZED, )( ENON FILLED. FOUR ELECTRODE THYRATRONWITH 
NEGATIVE CONTROL CHARACTERISTICS. THIS TUBE IS ELECTRICALLY EQUIVALENT 
TO THE POPULAR TYPE 2G21, BUT HAS BEEN RUGGEDIM) THROUGH THE USE OF 
CERAMIC ,N5ULATORS AND STRONGER ELEMENTS TO 0ERMIT THE TUBE TO STAND 
HIGH IMPACT SHOCK AND VIBRATION. IT HAS =OUNG AIDE USAGE AS A SWITCHING 
TUBE, AS A PULSE MCCULATOR, AND IN GRID CONWOLLED RECTIFIER SERVICE. 
BECAUSE OF ITS SHIELD GRID CONS -RUCT.ON, THE INPUT OF THE 2D21W WILL 
WORK DIRECTLY FROM A HIGH IMPEDANCE SOJRCE SUCH AS A PHOTOTUBE. THE 
EFFECTIVE ANODE -0 CONTROL GRID CAPACITY MAY BE REDUCED BY CONNECTING 
PINS #58( 107 TO #2 AND CONNECTINGT-hEGRID PESISTOR DIRECTLY AT THE SOCKET 

TERMINAL. THE SMALL SIZE AND LIGHT WEIGHT OF THE 2021A AND ITS RELA- IVE 
FREEDOM FROM TEMPERATURE RESTRICT ONS MAKE THFS TU3E PARTICULARLY SUITED 
FOR USE IN COMPACT EÇUIPMENT. 

ELECTRICAL DATA 

HEATER VOLTAGE A 6.3±10% VOLTS 

HEATER CURRENT ( EE = 6.3 VOLTS) 0.600 AMP. 

MINIMUM CAThODE HEATING TIME 10. SECONDS 

ANODE TO CONTROL GRID CAPACITANCE 0.026 µµFARADS 

CONTROL GRID TO CATHODE (&SHIELD GRID) CAPACITARCE 2.4 µµFARADS 

ANODE TO CATHODE ( 8,SHIELD GRID) CAPACITANCE 1.6 µµFARADS 

DE - IDNIZATICN TIME, APPROX. ( SHIELD TIED TD CA - NODE) 

WITH GRID VOLTS =- 1.00,GRID RES. = 100641 

ANDDE VOLTS = i2S,ARODE CUR. = 0.1AMPS. 35 µSECONDS 

WITH GRIO VOLTS=- iC, GRID RES. = 1.0061 

ANODE VOLTS = 125, ANODE CUR. = 0.1 AMP!.. 75 µSECONDS 

IONIIATION TIME, APPROX. 0.5 µSECONDS 

ANODE VOLTAGE DROP, APPROX. 8 VOLTS 

MAXIMUM CRITICAL URIC CURRENT ( AT Lbb= 460V. RME) 0.5 

A+loi, -50 IN PIPLSE MODULATOR SEAR! CE. 

CONTINUED ON FOLLOIING PAGE 

 -we 
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2D2IW ILNJAIIVL DAIA 

  TUNO-SOL   

CONTINUED FROM PRECEUNG PAGE 

MECHANICAL DATA 

MAXIMUM SHOCK RATING 720 
MOUNTING POSITION ANY 

MAXIMUM OVERALL LENNTH 2.13 INCHES 

MAXIMUM SEATED LENGTH 1.88 INCHES 

MAXIMUM DIAMETER 0.75 INCHES 

BULB T- 5 i/2 

BASE MINIATURE BUTTON 7 PIN 

WEIGHT ( NET) 0.5 OUNCES 

RATINGS 
ABSOLUTE VALUFS 

RELAY 2. GRID 
CONTROLLED PULSE 
RECTIFIER MODULATOR 
SERVICE SERVICE 

MAXIMUM PEAK ANODE VOLTAGE 

INVERSE 1500 100 VOLTS 

FORWARD 650 500 VOLTS 

MAXIMUM CATHODE CURRENT 

PEAK 0.5 10. AMOS. 

AVERAGE 100. 10. MA. 

SURGE ( MAX.DURATION 0.1 SECONDS) 10. AMPS. 

MAXIMUM AVERAGE TIME 30. SECONDS 

MAXIMIJM NEGATIVE CONTROL GRID VOLTAGE 

BEFORE CONDUCTION — 100 — 100 VOLT 

DURING CONDUCTION ( AVERAGED OVER 

SID SEC. MAX.) — 10 — 10 VOLTS 

MAXIMUM POSITIVE CONTROL GRID CURRENT 

AVERAGE 10 MA. 

PEAK 20 MA. 

MAXIMUM NEGATIVE SHIELD GRID VOLTAGE 

BEFORE CONDUCTION — 100 —50 VOLTS 

DURING CONDUCTION ( AVERAGED OVER 

SC) SEC. MAX.) — 10 — 10 VOLTS 

MAXIMUM POSITIVE SHIELD GRID CURRENT 

AVERAGE 10 MA. 

PEAK 20 MA. 

MAXIMUM FREQUENCY 500 PPS. 

MAXIMUM PULSE TIME 5 µSECONDS 

MAXIMUM RATE OF PISE ( AMPS. PER µSECOND) 100 

MAXIMUM HEATER CATHODE VOLTAGE 

HEATER NEGATIVE — 100 0 VJLTS 

HEATER POSITIVE 25 0 VOLTS 

AMBIENT TEMPERATURE LIMITS — 75 TO +90 —75 ro+90 oc 

MAXIMUM CONTROL GRID ( GE) CIR. RESISTANCE 10 0.5 MEGOHMS 

MAXIMUM SHIELD GRID ( G2) CIRCUIT RESISTANCE --- 25 000 OHMS 

MINIMUM SHIELD GRID ( 02) CIRCUIT RESISTANCE 2 000 OHMS 

• 

• 



TENTATIVE DATA 2D21W 
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RANGE FOR   i 
I 0.1 MEGOHMS I 

RANGE FOR 1--
10 MEGOHMS 1 

I 

---- 

---- 

\ 

2D2IW \ 1 
OPERATIONAL RANGE OF ---\---_\11 1 

CRITICAL GRID VOLTAGE 
\ 

RANGES SMOWN ARE TO9 TWO VALUES 

OF GRID RESISTOR, 0.1 MEGOHM AND 
\ 1 

4.0 MEGOHM, AND TAEE INTO ACCOUNT 
\. 1 INI 7 IAL DIFFERENCES BETWEEN IN — 

\ 1 0 I V . DUAL TUBES A AD SUBSEQUENT 

/ DIFFERENCES DUPING 

'NE 

TUBE L FE 
\ i 

/ FOR A HEATER VOL ,N RANGE OF 

'1 \ 5.7 TO 6.9 VOLTS. 

\\, 

1 

\\. 

4.%%"....... 

-10.0 -7 5 -5.0 -2.5 

DC #I SUPPLY • CRID VOLTS 

75C 

I- 50C 
—J 

ARC 

g 250 

O 
-10 -5 0 5 10 15 20 

DC CONTROL GRID VOLTS 

2D2IW 

AVERAGE CONTROL CHARACTERISTICS 

Rgi = 0.1 Megdhms 
Rg2 = 0 Ohms 

• 

'CT 

k 
L 

OD   

1 
  ---I--

CD   

II  I I i 11 Il 
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2E22 

TUNG-SOL 

PENTODE POWER AMPLIFIER OSCILLATOR 

PLATE 
1562 

FES. 28 
1946 

MEDIUM METAL CAP 

2i 
MAX 

COATED FILAMENT 

1-
5-2 6.3 VOLTSA 1.5 AMPS. 
MAX 

MAX 

AC OR DC 

MAX. 

GLASS BULB 

MOUNTING POSITION 

NORIZOOTAL OPERATION PERMITTED IF 
PINS 2 AMO 8 ARE IN A VERTICAL 
PLANE. 

BOTTOM VIEW 

MEDIUM 5 PIP. 

MICANOL BASE 

TYPE 2E22 IS DESIGNED PRIMARILY FOR CLASS C AMPLIFIER OR OSCILLATOR 
SERVICE IN PORTABLE EQUIPMENT. 

RATINGS 

INTERPRETED ACCORDING TO RUA STANDARD 118-210 

MAXIMUM PLATE VOLTAGE 750 VOLTS 

MAXIMUM SCREEN GRID VOLTAGE 250 VOLTS 

MAXIMUM CONTROL GRID VOLTAGE - 200 VOLTS 

MAXIMUM PLATE DISSIPATION 30 WATTS 

MAXIMUM SCREEN DISSIPATION 10 WATTS 

MAXIMUM PLATE CURRENT 110 MA. 

MAXIMUM CONTROL GRID CURRENT 9.0 MA. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO PLATE ( WITH SHIELD) 

INPUT 

OUTPUT 

0.20 MAX. Mgr 

15 

8.0 

A TN( FILAMENT VOL -AGE SHOULD BE HELD AS CLOSE TO 6.3 VOLTS AS P05-SIDLE. INTER— 
MITTENT OPERATIOA TO AS NIGH AS 7.0 OR AS LOW AS 5.5 VOLTS IS PERMISSIBLE. 

CON' EU NEXT PAGE 

COPYRIGHT IDAS BY rt,r,. SOL LAMP WORKS pat ELECTRONIC TUSK DIVISION NEWARK NEW JERSEY U S • 



2E22 

TUNG-SOL 

COATIRUED FROM PRECZ0IWG PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS C, R- F AMPLIFIER OR OSCILLATOR 

PLATE VOLTAGE 

SCREEN VOLTAGE 

SCREEN RESISTOR S 

SUPPRESSOR VOLTAGE 

PLATE CURRENT 

SCREEN CURRENT 

CONTROL GRID CURRENT ( APPROX.) 

CONTROL GRID RESISTORC 

PEAK R- F GRID VOLTAGE ( APPROX.) 

GRID DRIVING POWER ( APPROX.) 

POWER OUTPUT ( APPROX.) 

700 
250 

15 000 
o 

100 
16 

6.0 
10 000 

100 
0.55 

30 

500 
250 

15 000 
22.5 
100 
16 

6.0 
10 000 

100 
0.55 

34 

750 750 VOLTS 
250 250 VOLTS 

30 000 50 000 ()rims 
0 22.5 VOLTS 

100 100 MR. 

16 16 MA. 

6.0 6.0 ma. 
10 000 10 000 omms 

100 100 voLT5 
0.55 0.55 WATT 

48 o3 WATTS 

SLPPRESSOR MODULATED CLASS C AMPLIFIER 

PLATE VOLTAGE 

SCREEN VOLTACE 

SCREEN RESISTOR 

SUPPRESSOR VOLTAGE 

PEAK A-F INPUT 

PEAK R- F GRID VOLTAGE 

PLATE CURREN -

SCREEN CURRENT ( APPROX.) 

CONTROL GRID CURRENT ( APPROX.) 

CONTROL GRID RESISTORC 

GRID DRIVING POWER ( APPROX.) 

POWER OUTPUT ( APPROX.) 

MODULATION 

500 750 
250 270 

8 500 17 000 
-65 -90 
65 90 
100 100 
50 55 
29 29 

6.5 6.5 
10 000 10 000 

0.6 0.6 
10.5 16.5 

95 95 

VOLTS 

VOLTS 

OHMS 

VOLTS 

VOLTS 

VOLTS 

MA. 

MA. 

MA. 

OHMS 

WATT 

WATTS 

PER CENT 

I' SERIES SCREE. OROPPIRG RESISTOR SHOULD ROT OE USED IF UO0E0 ELY- UP CORDITIOIS TIRE SCREE. 
VOLTAGE EXCEEDS 500 VOLTS. 

C TIRE TOTAL EFFECTIVE GRID CIRCUIT RESISTANCE SMALL 00E E0CEE0 25,000 0.5. 

PLATE 
1563 

EEO. 28 
1945 

COPYRIGHT leaS EV. TUNG VOL L•HP WORMS INC ELECTRONIC TUBE DIVISION NEWARK NEW J EEEEE U S • 
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2E22. 

EC2 = 250 V. 

E3 = +22.5 V. 

Ef = 6 3 V. 

i1 +30 
1 
+25 

. 

E9i 
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- +20 
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+15 

+10 
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2E22 

4  = 6.3 V. D.C. 

E2 = 250 V. 

E3 = 0 V. 

+30 

+25 

'«"."—I 
1 
+20 

f-

I 
+15 

I 
+10 

1 
Eq = +5 

1 
I PLATE VOLTAGE (Eb) 

0 100 200 300 400 

PLATE 

1565 

FEB. 26, 

12..2 
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r)c-nc 
ccr.) 

TUMG-SOL 

BEAM POWER AMPLIFIER 

USEFUL TIEN EJLL INPUT UP TO 115 Mc 
AND WITH REDUCED INPUT OP TO 175 Mc 

IA" 

MAX 

• 

T - 9 15" 
2 

16 
MAX 21-

I MAX 

5" 

à 

• MAX 

GLASS BLLB 
80.1.-MICAMA_-wAFER 

IN OCTAL 48-44 
WITH 

"AVON S.EEVE 

UNIPOTENTIAL CATHODE 

HEATER 

6.3±1C% VOLTS 0.8 AMP. 

AC OR DC 

ANY MOUNTING FUS TION 
G3 

ROTTEN VIEW 

BASING it 

JEDEC 

TPE 2E26 IS A BEAM nOW.-:R AMELIF ER INTENDED PRIMARILY FOR USE IN FM 
TRANSMITTERS, EITHER IN LOW POWER VRIVER STAGES, OR IN THE OUTPUT STAGE 
WREN ONLY LOW POWER OUTPUT IS REOUIRED. IT IS ALSO USEFUL IN AF POWER 
AND MODULATOR SERVICE. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT UTERNAL SHIELD 

GRID 01 IC PLATE ( MAX.) 

GRID 01 TO CATHODE & GRIC 03 & I.S.,GRIC 02, 

EASE SLEEVE, AND HEATER 

PLATE TO CATHODE & GRID 03 & I.S.. GRID 02, 

EASE SLEEVE, AND HEATER 

0.2 pf 

13 Pf 

7 pf 

RATINGS 
ABSOATE-WAX MUM VALUES 

AF POWER AMPLIFIER e MODLLATOR - CLASS AB 1c 
ccS A IcAf 

MAXIMUM DC PLATE VOLTAGE 600 750 VOLTS 

MAXIMUM DC GRID 02 ( ScREEN- GRIC) VOLTAGE 250 250 VOLTS 

MAXIMUM SIGNAL DC PLATE CJRRENT D 75 75 MA. 

MAXIMUM SIGNAL PLATE INPuT D .=:0 37.5 WATTS 

MAXIMUM SIGNAL GRID 02 INPUT D 2:5 2.5 WATTS 

MAXIMLM PLATE DISSIPATION 10 12.5 WATS 

MAXIMLM PEA< HEATER - CA - H0aE VOLTAGE: 

HEATER NEGATIVE WIfi- RESPECT TO CAEHODE 100 100 VOLTS 
HEATER POSITIVE WITH RESPECT TO CAFHODE 100 100 VOLTS 

MAXIMUM BULB TEMPERATURE [ AT HOTTEST POINT) ; 10 oc 

—"INDICATES A CIAGGE. 

CONTINUED CM cOLLOwING PAGE 

TuNo-SOL EL_CTAIC INC., ELECTRON TUWE DIVISION, 81.0qmFIELD. NET JER.Ey, U.S.A. MARCH 1, 1961 PLATE 46110 



2E26 

TUNO-SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATION 
VALUES ARE FOR 2 TUBES 

ccsA ICASB 

DC PLATE VOLTAGE 500 700 VOLTS 

DC GRID 02 VOLTAGE" 250 235 VOLTS 
DC GRID fi ( CONTROL — GRID) VOLTAGE: 

FROM FIXED — BIAS SOURCE —40 — 40 VOLTS 

PEAK AF GRID fi TO GRID 1111, VOLTAGE 70 72 VOLTS 

ZERO— SIGNAL DC PLATE CURRENT 13 12 MA. 

MAX. — SIGNAL DC PLATE CURRENT 120 110 MA. 

MAX. — SIGNAL DC GR D 12 CURRENT 10 10 MA. 

EFFECTIVE LOAD RESISTANCE(PLATE TO PLATE) 8650 14 100 OHM', 

MAX. — SIGNAL DRIVING POWER ( APPROX.) 0 0 WATTS 

MAX. — SIGNAL POWER OUTPUT ( APPROX.) 40 50 WATTS 

MAXIMUM CIRCUIT VALUES 
CCS OR ICAS CONDITIONS 

GRID Ai CIRCUIT RESISTANCE: G 

WITH FIXED BIAS ( MAX.) 30 000 OHM", 

WITH CATHODE BIAS NOT RECONNENDED 

RATINGS 
ABSOLUTE- MAXIMUM VALUES 

AF POWER AMPLIFIER & MODULATOR — CLASS AB2" 

ccs A ICAS B 

MAXIMUM DC PLATE VOLTAGE 600 750 VOLTS 

MAXIMUM DC GRID 02 ( SCREEN— GRID) 

VOLTAGE 250 250 VOLTS 

MAXIMUM SIGNAL DC PLATE CURRENT D 75 75 MA. 

MAXIMUM SIGNAL PLATE INPUT D 30 37 .5 WATTS 

MAXIMUM SIGNAL GRID 02 INPUT ° 2.5 2.5 WATTS 

MAXIMUM PLATE DISSIPATION 10 12.5 WATTS 

MAXIMUM PEAK HEATER— CATHODE VOLTAGE:. 

HEATER NEGATIVE WITH RESPECT TO CATHODE 100 100 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 100 100 VOLTS 

TYPICAL OPERATION 
VALUES ARE FOR 2 TUBES 

ccsA ' case 
OC PLATE VOLTAGE 400 500 VOLTS 

DC GRID 02 VOLTAGE" 125 125 VOLTS 
DC GRID 01, (CONTRCL — GRID) VOLTAGE: 

FROM FIXED — BIAS SDURCE — 15 — 15 VOLTS 

PEAK AF GRID 01 TC GRID 01. VOLTAGE 60 60 VOLTS 

ZERO— SIGNAL DC PLATE CURRENT 20 22 MA. 

MAX. — SIGNAL CC PLATE 02 CURRENT 150 150 MA. 

MAX. — SIGNAL CC GRID 02 CURRENT 32 32 MA. 

EFFECTIVE LOAD RESISTANCE ( PLATE TO PLATE) 62C0 8000 OHMS 

MAX. — SIGNAL DRIVING POWER ( APPROX.) J 0.36 0.36 WATT 

MAX. — SIGNAL POWER OUTPUT ( APPROX.) 42 54 WATTS 

CONTINUED ON FOLLOWING PAGE 

 oe 



TENTATIVE DATA 2E26 

  TUMG-SOL   

CONTINUED FR.m PRECEDING PAGE 

MAXIMUM CIRCUIT VALUES 
CC OR ITAS CONDITIONS 

GR I C 0i C I R:U I T RE S ISTANCE : 

WITH F I YU) BIAS ( MAX. 

WITH CATHCDE BIAS NOT RECOMMEND 

RATINGS 
ABS1LUTE—MAAIMUM vAkUE5 

PLATE-MODULATED RF POWER AMPLIFIER - CLASS C TELEPHONY 
CARRIER CONDITIONS PER TUB:. =OR USE WITH A mxImult MODULATION FACTOR OF 1 

ccsA IcAs3 INse 
MAXIMUM DC PLATE VOLTAGE 400 500 600 VOLTS 
MAXIMUM DC GRID # 2 ( SCREEN- GRID) VDLTAGE 200 200 200 VOLTS 

MAXIMUM DC GRID 0i ( CONTROL- GRID) VOLTAGE -175 -175 -175 VOLTS 

MAXIMUM DC PLATE CURRENT 60 70 70 MA. 

MAXIMUM DC GRID 01 CDRRENT 3.5 3.5 3.5 MA 

MAXIMUM PLATE INPUT 2C 2.7 37 WATTS 

MAXIMUM GRID # 2 IN.IFT 1.7 2.3 2.5 WATTS 

MAXIMUM PLATA DISSIRA7104 6.7 9 12 WATTS 

MAXIMUM PEAK HEATER- CATHODE VO_TAGE: 

HEATER PDSITIVE WITH RESPECT TO CATHOCE 10G 1C0 100 VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHOEE 1C'e 1C0 100 VOLTS 

TYPICAL OPERATION 

OC PLATE VOLTAGE /400 500 600 VOLTS 
DC GRID 02 VOLTAGE L 160 180 200 VOLTS 

FRCM A SERIES RESISTOR OF 32000 55500 40000 OHMS 
DC GRID Bi VDLTAGE M -50 -50 -50 VOLTS 

FRCM A GRID RESISTOR OF 20000 20000 20000 OHMS 

PEAK RF GRID #1 VOLTAJE 60 60 60 VOLTS 

DC PLATE CWRRENT 50 54 60 MA. 

DC GRID #2 CNRRENT 7.5 9 10 MA. 

DC GRID fi CIIRRENT ( APPROX.) 2.5 2.5 2.5 MA. 

DRIVING POWER ( APPROX.) 0.15 0.15 0.15 WATT 

POWER OUTPLT ( APPROX. , 13.5 18 24 wArrs 

MAXIMUM C RCUIT VALUES 
CC6, ICAO, OR ¿ MS UNDITIONS 

GRID 41 CIRCUIT RES4S - ANCE C ( MAX) 

RATINGS 
AmSOluTr . Imum RALF , 

30000 OHIe 

PF POWER AMDLIFIER & OSCILLATO2 - CLASS C TELEGRAPHY 
and 

RF POWER AMPLIFIER - CLASS C FM TELEPHOhY 

cce IcAs 8 1Ns e 
MAXIMUM OC ML&TE vocune 50C 600 700 VOLTS 

MAXIMUM DC GRID #2 ( SCREEN - GRID VOLTAGE 20C 200 200 VOLTS 

mAxIMIPM DC GR D 01 ( CONTRCL - GRI() \, CLTAGE - 175 - 175 - 175 VOLTS 

MAXIMUM DC PLATE CURRENT 75 85 85 MA. 

MAXIMUM DC GRID BI. CURRENT 5.5 3.5 3.5 MA. 

CONTINUED Ow FILLER NG ' AGE 

L. 
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2E26 TENTATIVE DATA 

TU118-$111. 

CONTINUED FROM PRECEDING PAGE 

RATINGS — CONT ID. 

ADSOLUTE-MAxINJM VALUES 

ccs A ICAS 'ms" 

MAXIMUM PLATE INPUT 30 WAS 

MAXIMUM GRID 02 INPUT 2.5 2.5 WAT' 

MAXIMUM PLATE DISSIPATION 10 13.5 WAS 

MAXIMUM PEAK HEATER — CATHODE VOLTAGE: 

HEATER NEGR,7IVE WITH RESPECT 

TO CATHOOE 100 100 100 VOL' 

HEATER POSI — IVE WITH RESPECT 

TO CATHODE 100 100 100 VOL' 

TYPICAL CCS' OPERATION 

6F TO 125 Mc AT 160 Mc 

DC PLATE VOLTAGE £00 500 300 VOLTS 

DC GRID 12 VDLTAGE N 190 185 170 VOLTS 

FROM A SERIES RESISTOR OF 19000 28500 21500 OHMS 

DC GRID fi VDLTAGE P —50 —40 —75 VOLTS 

FROM A GRID fi RESISTOR OF 10000 13500 30000 OHMS 

PEAK RF GRID fi VOLTAGE 41 50 85 VOLTS 

DC PLATE CURRENT 75 60 75 MA. 

DC GRID 02 CJRRENT 11 11 6 MA. 

DC GRID fi CURRENT ( APPROX.) 3 5 2.5 MA. 

DRIVING POWER ( APPROX..) 0.12 0.15 1.5 WATTS 

POWER OUTPUT ( APPROX.) 20 20 15 WATT' 

TYPICAL ' CAS E OPERATION 

UP TO 125 Mc AT 160 Mc 

:)C PLATE VOLTAGE 600 550 VOLTS 

DC GRID * 2 VOLTAGE N 185 200 VOLTS 

FROM A SERIES RESISTOR OF 41500 21500 OHMS 

DC GRID fi VOLTAGE P — 45 —90 VOLTS 

FROM A GRIS fi RESISTOR OF 15000 50000 OHMS 

PEAK RF GRID Ri VOLTAGE 57 105 VOLT' 

DC PLATE CURRENT 66 85 MA. 

DC GRID * 2 CJRRENT 10 7 MA. 

DC GRID 01 CIRRENT ( APPROX.) 3 3 MA. 

DRIVING POWER ( AP RROX.) 0.17 2 WATTS 

POWER OUTPUT ( APPROX.) 27 16.5 WATTS 

TYPICAL IMS" OPERATION 

UP TO 125 Mt 

DC PLATE VOLrAGE 

DC GRID k2 VOLTAGE N 

FROM A SERIES RESISTOR OF 

DC GRID fi VOLTAGE 

FROM A GRIS fi RESISTOR OF 

PEAK RF GRID fi VOLTAGE 

DC PLATE CURRENT 

DC GRID * 2 CJRRENT 

DC GRID fi CJRRENT ( APPROX.) 

DRIVING POWER ( APPROX.) 

POWER OUTPUT ( APPROX.) 

650 VOLTS 

200 VOLTS 

45000 OHMS 

— 49 VOLTS 

16500 OHMS 

68 VOLTS 

84 MA. 

10 MA. 

5 MA. 

0.2 WATT 

36 WATTS 

CONTINUED ON FOLLOWING PAGE 



TENTAT VE DATA 2E26 

TUNG.S01. 

CONTINUED FROM FRECED NG PAGE 

MAXIMUM CIRCUIT VALUES 
CCS, OR ICAS, 0.1 INS CiNDITIONS 

GRID fi CIRCUIT RESISTANCE S (AtAO.) 50000 °HUE 

A CONTINvOUS COMMERCIAL SERNICE. 

' INTERN TTENT COMERCIAL ANC AMATEUR . ERvIE. 

C SUBSCRIPT 1 INO'CATES THAT GRIO 41 CURRENT DOES NOT FLOW CURING MY PART OF THE IN - 
PUT CYCLE 

AVERAGED OVER MY AUDIO- FREQUENCY CYCLE OF SINE-WAVE FORM. 

F PREFERAtLY OBTAINED FROM A SEPARATE SOUCCE OR FROM THE PLATE VOLTAIE SLPPLY WITH A VOLTAGE 
DIVIDER. 

F IN APPL CATION: 'REQUIRING T11£ USE OF GRID 02 VOLTAG.S ABOVE 155 VOLTS, PROVISION SHOULD RE 
MADE FOR THE AOJO;MENT OA GRID 01 BIAS ' OR UZI' TUBE SE ,ARATEL". TFE NECESSITY FOR THIS AD-
JUSTMENT AT THE FIRER GRIH 02 VOLTAGES DPENDS ON THE DI .TORTIOX RECUIRMENTS AND ON WHETHER 
THE PLATE-DISSI.AliON RATING IS EXCEEDED AT ZFRD-SIGNM. PLATE CORNENT. 

G TME RESRSTANCE INTRODUCED INTO THE GRID Al CIR: IT BY THE INPUT COUPLING SHOULD BE MELD TO A 
LOW RALIK. IN Na CASE SMOUiD I- EXCEED THE SPECIFIED MAXIMUM VALUE. TRANSFORNER-OR IMPEDANCE-
COUPLING DEVICE; ARE RECOMENDED. 

N SUBSCRIPT 2 INDICATES THAT GRID Al CURRENT FLOW. DURINS SUE PART OF THE INPUT CYCLE. 

JORIVER STAGE SmoULD BE CAFABUE OF SUPPLYING IR. SPECIFIED DRIVING POWER RT LOW DISTORTION TO 

THE 41 GRIDS OF TIE AB2 S-AGI. TO miNImi.E D sTORTION, TIE EF -ECTIVE RESISTANCE PER GRID fl 
CIRCUIT DF THE AB: STAGE ! MOLL° BE MELD AT A LOW VALLE. FOR To. S PURPOSE. THE USE OF TRANS-
FORMER COUPLING IS RECOmmENDEB. 

K INTEMITTENT MOBILE SERVICE. 

'OBTAINED PREFERAB-Y FROM A SCARATE SOURCE MODULATE° LONG WITH FHE PLATE SUPPLY,OR PROW Th. 
MODULATED PLATE SUPLY THRCUM A SERIES RESISTOR. 

M OBTAINED FROM SOIE 41 RESISTOR OR FROM A [Mel-NATION OF ERID AI RESISTOF WITH EITHto FIVE 
SUPPLY OF CATHODE CESISTOR. 

NOBTAINED PREFERABLY FROM A SEPARATE SOURIE, OR MOm HE PLATE SUPPLY VOLTAGE WITM AvOLTAG1 

DIVIDER, OR TEIROJGO A SERIES RESISTOR. A SERIES GRID 42 RESISTOR MOULD BE USED ONLY WHEN THE 
2E25 IS LSEDIN A CIRCUIT wOICII IS NOT KEY -.0. GRID 42 vOLToGE MUS NOT EXCEED 600 VOLTS UNDER 
REY-UP CONDITIONS. 

CONTINUED ON FCLLOwIND PASE 
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2E26 

('  TUNG-SOL   

CONTINUNED FRON PRECEDING PAGE 

TENTATIVE DATA 

OBTAINED FROM FIXED SUPPLY, BYGRID 41 RESISTOR, BY CATHODE RESISTOR, OR BY COMBINATICN METHODS. 

KEY- DOWN CONDITIONS PER TUBE WITHOUT AMPLITUDE MODULATION. AMPLITUDE MODULATION ESSENTIALLY 
NEGATIVE MAT BE USED IF THE POSITIVE PEAK OF THE AUDIO- FREQUENCY ENVELOPE DOES NOT EXCEED 115% 
OF THE CARRIER CONDITIONS. 

'WHEN GRID 41 IS DRIVEN POSITIVE AND THE 2E26 IS OPERATED AT MAXIMUM RATINGS, THE TCTAL DC GRID 

41 CIRCUIT RESISTANCE SAOULS NOT EXCEED THE SPECIFIED VALUE OF 30,000 OHMS. IF TRIS VALUE IS 
INSUFFICIENT TO PROVIDE ADEQUATE BIAS, THE ADDITIONAL REQUIRED BIAS MUST 9E SU ,PLIED BY A 

CATHODE RESISTOR OR KIFED SUPPLY. FOR OPERATION AT LESS THAN MAXIMUM RATINGS, THE OC GRID 41 
CIRCUIT RESISTANCE MAY BE AS HIGH AS 0.1 MEGOFIN. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

HEATER CURRENT 

NOTE MIN. MAX. 

0.86 AMP. 

DIRECT INTERELECTRODE CAPACITANCES: 

GRID Ai TO PLATE  0.2 
GRID Ai TEl CATHODE 6. G1 6, I.S. 

G2, BASI SLEEVE AND HEATER 2 11.6 14 
PLATE TO CATHODE 6 GRID 03 8 

I.S., G2, BASE SLEEVE, AND 

HEATER 2 6.4 8 pf 

PLATE CURRENT 3 23 47 MA. 

GRID 02 CURRENT 3 ___ 4 MA. 

uSEFUL POWER OUT'uT 4 18 --- WATT , 

NOTES: 

1.WITil HEATER VOLTS = 6.3 AC. 

l.WITMOUT EXTERNAL SHIELD. 

5.WITH HEATER VOLTS . 6.3 AC, DC PLATE VOLTS = 200, DC GRID 42 VOLTS = 135, ANO DC GRID 
41 VOLTS = - 10. 

SIN A SINGLE- TUBE SELF-EXCITED OSCILLATOR CIRCUIT, AND WITH HEATER VOLTS = 6.3 AC, DC PLATE 

VOLTS = 500. DC GRID f2 VOLTS = 200,.GRIO 41 RESISTOR INEGOHNSI = 0.015 t 1011, DC PLATE MA. = 60 
MAXIMUM, OC GRID 41 MA. = 1.8 TO 2.2, AND FREQUENCY IMO = 15. 

MAXIMUM RATINGS vs OPERATING FREQUENCY 

FREQUENCY 125 150 160 175 Mc 

MAXIMUM—PERMISSIBLE PERCENTAGE OF 

MAXIMUM—RATED PLATE VOLTAGE OR 

PLATE INPUT: 

CLASS C PLATE—MODULATED TELEPHONY 

CLASS C TELEGRAPHY 

100 85 75 68 
100 85 75 68 

PERCENT 

PERCENT 

CONTINUED ON FOLLOWING PAGE 
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2E30 

3" 
4-4 

MAX 
t t 

21 H 
32! 

MAX 5. 

MAX 

MINIATURE BUTTON 
PIN BASE ET-1 

OUTLINE DRAWING 
JEDEC 5- 3 

GLASS BULB 

Turman   

POWER PENTODE 

MINIATURE TYPE 

CENTER-TAPPED OXIDE-COATED 
FILAMENT 

CLASS C RF BEAM ?ENTODE 

FREQUENCY MULTIPLIER 

AF AMPLIFIER & MODULATOR 

FOR MOEILE AND 

PORTABLE AL CATIONS 

VERTICAL MOUNTING 0OSITION 

BASING DIAGRAM 

JEDEC 7CO 

BOTTOM VIEW 

AEA ILATES SHOULD BE CON 
MUTE:. DIRECTLY TO GROANr 
OR FI AMENO CENTER YAP, IN 

C RCUITS THE CENTER- TAP 
5H HULA BE BT- PASSED TO Op 
GRuuNIED TO A COMMON POINT 
TO PROVIDE LOWEST EFFECTIVE 
FI_AmtNT INDUCTANCE. 

THE 2E30 IS AN INSTANT HEATING 10 eATT MINIATURE BEAM PENTODE POWER TUBE 
DESIGNED FOR USE IN RF AND AF SERVICE. ITS VERSATILITY PERMITS ITS USE 
IN ALL STAGES - RC AAD AF - 04: AN ENTIRE LOW-POWER TRANSMITTER. THE LOW 
PLATE VOLTAGE REQUIREMENT MAKES IT ESPECIALLY ADAPTABLE FO PORTABLE ANO 
MOBILE APPLICATIONS. IN THIS TOPE OF SERVICE I'S INSTANT HEATINGFILAMENT 
CAN BE TURNED OFF DURING TRANSMITTING STANDBY DERICDS. 

DIRECT INTERELETRODE CAPACITANCES 

WITH A WITHOUT 
MELD SHIELD 

GRID TO PLATE 0.18 
INPUT Q.6 

OUTPUT 14 

A CI.0.E-FITTIHA SRI ELE. 

HEATER CHARACTERISTICS AND RATINGS 
OESI,N BARMY BALUES - SEE IA STANDAR. RS-23N 

AVERAGE CHARACTERISTICS 

HEATER SUPPLY LIMITS: 
VOLTAGE OPERATION 

HEATER WARM- UP TIME ( APPM0X.) 

AVERAGE AMPLIFICAT,OS FACTOR (Si TO 62) 

6.0 %0LTS 650 MA. 

6.Ct0.6 VOLTS 
2 SECONDS 

7 

MAXIMUM RATINGS 
DESIU CENTER VALUES - TEE EIA sTAND&RU RS-219 

AF FONFR AMPLIFIER AND MODULATOR - CLASS Al 

MAXIMUM PLATE VOLTXGE 250 VOLTS 

MAXINUM DC GRID 12 VOLTAGE 250 VOLTS 

MAXII,UM DC GRID 12 INPUT POWER 2.5 WATTS 

MAXIkUM DC PLATE DISSIPATIONH 10 WATT 

CONTINUED ON FOLLOWING PAPE 
SA,  
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2E30 

TUNII-SOL 
CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS - CONT ID. 
DESIGN CENTER VALUES - SEE ( IA STANDARD RS-239 

AF POWER AMPLIFIER AND MODULATOR - CLASS AB' 

MAXIMUM PLATE VOLTAGE 250 VOLTS 

MAXIMUM DC GRID 02 VOLTAGE 250 VOLTS 

MAXIMUM DC GRID 12 INPUT VOLTAGE 2.5 WATTS 

MAXIMUM DC PLATE DISSIPATION 10 WATTS 

AF ,Pr'ER AMPLIFIER AND MODULATOR — CLASS AB2 

MAXIMUM PLATE VOLTAGE. 

MAXIMUM GRID 12 VOLTAGE 

MAXIMUM PEAK POSITIVE AF GRID 11 VOLTAGE 

MAXIMUM SIGNAL DC PLATE CURRENT C 

MAXIMUM SIGMA:_ PLATE INPUT POWER C 

MAXIMUM SIGNAL GRID 12 INPUT POwER C 

MAXIMUM PLATE DISSIPATION C 

275 VOLTS 

275 yours 
20 VOLTS 

60 MA. 

15 WATTS 

2.5 WATTS 

10 WATT-

RE POWER AMPLIFIER AND OSCILLATOR 
CLASS C TELEGRAPHY AND FREQUENCY MODULATION 

KEY—DOWN CONDITIONS PER TUBE WITHOUT AMPLITUDE MODULATION 

ABSOLUTE VALUES 

MAxiMUM DC PLATE VOLTAGE 

MAXIMUM DC GRID 12 VOLTAGE 

MAXIMUM GRID HI VOLTAGE 

MAXIMUM DC GRID li RESISTOR 

MAXIMUM DC PLATE CURRENT 

MAXIMUM DC GRID la CURRENT 

MAXIMUM PEAK POSITIVE RF GRID 01 

MAXIMUM DC PLATE INPUT POWER 

MAXIMUM DC GRID 12 INPUT POWER 

MAXIMUM PLATE DISSIPATION 

VOLTAGE 

250 VOLTS 

2D0 VOLTS 

— 1')0 VOLTS 

100 000 OHMS 

60 MA. 

3 MA. 

30 VOLT', 

15 WATTS 
2.5 WATTS 

10 WATT 

RF POWER AMPLIFIER — CLASS C TELEPHONY 
PLATE AND GRID 02 AMPLITUDE MODULATED 

CARRIER CONDITIONS FOR USE WITH A MAX. MODULATION PERCENTAGE OF 100 

ABSOLUTE VALUES 

MAXIMUM DC PLATE VOLTAGE 200 VOLTS 

MAXIMUM DC GRID 12 VOLTAGE 200 VOLTS 

MAXIMUM GRID III VOLTAGE — 150 VOLTS 
MAXIMUM GRID 0j. RESISTOR 100 000 OHMS 

MAXIMUM DC PLATE CURRENT 60 MA. 

MAXIMUM DC GRID W{ CURRENT 2.5 MA. 

MAXIMUM DC PLATE INPUT POWER ° 12 WATTS 

MAXIMUM DC GRID 12 INPUT POwER ° 2.5 WATT, 

MAXIMUM PLATE DISSIPATION D 6.6 WATT, 

"CLASS Al DISSIPATION RATING IS BASED UPON TUBES HAVING AVERAGE PLATE CURRENT. IN THE CASE ne 
TUBES WHOSE PLATE CIRRENT IS THE MAXIMUM ACCEPTABLE UNDER PIE mYTRON TESTING SPECIFICATION 
DISSIPATION WILL BE GREATER WITH SOMENHAT NIGHER POWER OUTPUT CAPABILITY. 

c AVERAGED OVER ANY AF CYCLE OF SINE HAVE FORM. 

DARDA MODULATED 100% WITH A SINE WAVE, THE AVERAGE POWER INCREASES 81. 50%. WITH A COM PLEX WAVE 
FORM, SUCH AS IS PRODUCED BY SPEECH OR MUSIC, THE AVERAGE POWER INCREASES APPROXIMATE -Y 204 TO 
25%. 

CONTINUED ON FOLLOWING PAGE 



2E30 

1UNS-SOL 

CONTINLBD FAON PRECIDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

AF POWER AMPLIFIER A40 MOULATOR - CLASS A1 AMPLIFIER 
PUSH- PULL AMPLIFIER 

LIALES4 OINERWISE SPECIFIED THE VALUES ARE FOR En TUBES 

DC PLATE VOLTAGE 

DC GFID in VOLTAGE 

DC GFID Ai VOLTAGE: 
FIDEO BIAS VOLTAGE 
CATHODE NIAS RESISTOR 

PEAK AF GRID fi VOLTAGE 

ZERO SIGNAL OC PLATE CURFENT 

MAXIMUM SIGNAL DC PLATE CURRENT 

ZERO SIGNAL OC GRID 02 CLRRENT 

mAxII.UM SIGNAL DC GRID E  CURRINT 

PLATE RESISTANCE 

TRANSCONDUCTANCE 

PLATE LOAD FESISTANCE 

MAXIMUM SIGNAL PLAIE POWER OUTPUT 

TOTAL HARMONIC DISTORTION 

130 250 

130 250 

180 250 

180 250 

- 10 - 16.5 - 13 - 20 

400 450 

- 9 14 11 14 

30 40 30 4C 

52 44 32 44 

2.5 3.3 2.5 3.3 
4.3 7.4 5.2 7.4 

59 030 63 000 59 000 63 000 
3 450 3 770 f 450 3 700 

4 530 4 500 4 500 4 500 

1.8 4.5 2.25 4.5 
6.5 8 6 8 

PUSH-PULL AMPLIFIER 
UNLESS OTMERWISE SPECIFIER THE NAIUES ARE ION TWO TUNES 

VOLTS 

VOLTS 

VOLTS 
OHMS 

VOLTS 

MA. 

MA. 

MA. 

MA. 

OHMS 

gmHOS 

OHMS 

WATTS 

PERCENT 

DC - LATE VOLTAGE 130 250 180 250 VOLTS 

DC GRID 02 VOLTAGE 130 250 180 250 VOLTS 

DC GRIC fi VOLTAGE: 
FIXED BIAS VOLTAGE - 10 - 16.5 -15 -20 VOLTS 

CATHODE BILLS RESISTOR --- --- 200 225 OHMS 

PEAK AF GRID TO GRID dOLTAGE L8 .28 22 28 VOLTS 
ZERO SIGNAL DC PLATE dOLTAGE 60 80 6C: 80 MA. 

MAXIMUM SIGNAL DC PLATE CURRENT 64 38 64 88 MA. 
ZERO SIGNAL DC GRID *2 CURRENT 5 6.6 5 6.6 MA. 

MAXIMUM SIGNAL DC GRID 02 CURRENT 8.6 14.8 10. 1- 14.8 MA. 

EFFECTIVE LOAD RESISTANCE 
(PLATE TO PLATE) 9 WO 9 000 9 00C 9 000 oHme 

MAXIMUM SIGNAL PLAIE ›OWER OUTPUT 3.6 9 4.5 9 WATTS 

TOTAL HARMONIC DISIOREION 5 6 6 6 PERCENT 

AF POWER AMPLIFIER AND MODULATOR - CLASS AS I AMPLIFIER 
UNLESS 0"liERRISE SPECIFIED THE VALUES ARE FOR TWO TUBES 

DC PLATE VDLTAGE E 

DC GFIC *2 VOLTAGE 

DC GFID fi vOLTAGE E 

PEAK AF GRID TO GFUD VOLAGE 

ZERO- SIGNA_ DC PLATE CURILENT 

MAXIMUM SIGNAL DC PLATE CURRENT 

ZERO SIGNAL DC GRID *2 CURRENT 

MAXIMUM SIGNAL DC GRIO /G CURRENT 

EFFECTIVE LOAD RES STANCE ( PLATE C. 

MAXIMUM SIGNAL PLATE POWER OUTrUT 

TOTAL HARMONIC DISTORTION 

180 251) 250 VOLTS 

180 250 250 VOLTS 
-17.5 -25 - 25 VOLTS 

31 45 45 VOLTS 

38 48 48 MA. 
54 80 82 MA. 

2 3 3 MA. 

7.6 13.5 10 MA. 

PLATE) 7 000 8 000 6 000 OHMS 

5 12.5 10 WATTS 
4.5 7.5 3.6 PERCENT 

EMMEN DC IS 11.00 ON TIR FRAMENS, TIR S'AS SHOULD BE REDUCED APPRO2IMATELY SB VOLTS, MID TNE 
GRID iETURII RADE TO THE NECATIVE LEG OF TIR FILAMENT. 

CONTINUED ON FOLLOW NG PAGE 

 ./ 
TUAS SOL ELEZTRIC I'NC., ELECTRON TUBE DIVISION, BU CRFIELà, NEW JERSEY, U.S.A., JULY 1, 1961 PLATE 46201 



2 E30 

TUNS-SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS — coNT'o 

AF POWER AMPLIFIER AND MODULATOR — CLASS AB, AMPLIFIER 
UNLESS OTHERWISE SPECIFIED VALUES ARE FOR TWO TUBES 

CC PLATE VOLTAGE 

DC GRID 42 VOLTAGE 

DC GRID fi VOLTAGE 

PEAK AF GRID TO GRID VOLTAGE 

ZERO SIGNAL DC PLATE CURRENT 

MAXIMUM SIGMAL DC PLATE CURRENT 
ZERO SIGNAL OC GRID 42 CURRENT 

MAXIMUM SIGMAL DC GRID 02 CURRENT 

MAXIMUM SIGNAL DC GRID fi CURRENT 

EFFECTIVE PLATE TO PLATE LOAD RESISTANCE 

MAXIMUM SIGMAL GRID II DRIVING POWER 

mAxIMUM SIGNAL PLATE POWER OUTPUT 

TOTAL HARMONIC DISTORTION 

180 250 VOLTS 

180 250 VOLTS 

—22.5 —30 VOLTS 
75 87 VOLTS 
16 40 MA. 

100 120 MA. 

1 4 MA. 

16 20 MA. 
3 2.3 MA. 

2 500 3 800 ()rims 
0.23 0.2 WATTS 

7.4 17 WATTS 

3 4 PERCENT 

RF POWER AMPLIFIER AND OSCILLATOR 
CLASS C TELEGRAPHY AND FREQUENCY MODULATION 

KEY—DOWN CONDITIONS PER TUBE WITHOUT AMPLITUDE MODULATION 

DC PLATE VOLTAGE 

DC GRID 02 VOLTAGE 

DC GRID fi VOLTAGE: 
FIXED BIAS VOLTAGE 
GRID 01 RESISTOR 
CATHODE BIAS RESISTOR 

PEAK RF GRID fl VOLTAGE 

DC PLATE CURRENT 

DC GRID 02 CURRENT 

DC GRID 01 CURRENT 

GRID 01. DRUJING POWER ( APPROX.) 

PLATE POWER OUTPUT ( APPROX.) 

200 250 yours 
200 200 VOLTS 

—46 —50 VOLTS 

20 000 20 000 ()rims 
850 850 OHMS 

66 72 VOLTS 

45 50 MA. 

10 10 MA. 

2.3 2.5 VOLTS 
0.15 0.2 WATTS 

5 7.5 WATTS 

FREQUENCY DOUBLER — 82.5 MC. TO 165 MC. 

DC PLATE VOLTAGE 

DC GRID 02 VOLTAGE 

DC GRID fi VOLTAGE: 
FIXED BIAS VOLTAGE 
GRID 01 RESISTOR 
CATHODE BIAS RESISTOR 

PEAK RF GRID fl VOLTAGE 

DC PLATE CURRENT 

DC GRID 102 CURRENT 
DC GRID fj cLRRENT 

GRID fi DRI.ING POWER ( APPROX.) 

PLATE POWER OUTPUT ( APPROX.) F 

USEFUL POWER OUTPUT ( APPROX.) 

250 250 VOLTS 

220 200 VOLTS 

—100 —70 VOLTS 

70 000 30 000 OHMS 

1 750 1 250 OHMS 

120 100 VOLT S 

50 50 MA. 

7 5 MA. 
1.4 2.3 MA. 
0.2 0.5 WATTS 

5 4 WATTS 

4 3 WATTS 

FPLATE POWER HuTPuT INCLUDES CIRCUIT LOSSES AND RF -RADIATION AS WELL AS USEFLL POWU 
DELIVERED TO TIE LOAD. 

CONTINUED ON FOLLOWING PAGE 
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TUNII-SOL 

CONTINUED FROI PAECERING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS - CONT I() 

RF POWER AMPLIFIER - CLASS C TELEPHDNY 
PLATE AND GRID 02 AMPLITUDE MODKLATED 

CARRIER CONDITICNS FOR USE WITH A MAX. MDDULATIOF PEFCENTAGE OF i0C. 

DC PLATE VCLTAGE 

DC GRID f2 VOLTAGE 

DC GRID fi VOLTAGE: 
FIXED BIAS VOLTAGE 
GRID di FEtISTOR 
CATHODE aiws RESISTDR 

PEAK PF GRID fi VOLTASE 

DC PLATE CURRENT 

DC GRID in CJRRENT 

DC GRID ti CURRENT 

GRID fi DRIVING POWER ( AFPROx.I 

PLATE POWER OUTPUT ( APPROX.) 

200 VOLTS 

200 VOLTS 

-46 VOLTS 

20 000 OHMS 
850 OHMS 

66 VOLTS 

45 MA. 

10 MA. 

2.3 MA. 

0.15 WATTS 

5 WATTS 

TUNG SOL ELECTRIC INC., ELEATRON TU E DIVISION ELDOMFIELD. NEW .PIEFSEY._ U.S.A., JULY 1, 1961 PLATE 062CC 
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TENTATIVE DATA 2EA5 

3' I 

MAX 

'7' 

MAX 

27; 
MAX 

GLASS BULB 

TUNO•SOL 

TETRODE 

MINIATLFE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

2.4 VOLTS 0.6C±6 AMP. 

AC OR OC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL BUTTON MINIATUF“ 

7 PIN BASE 

7EW 

THE 2EA5 IS A SHARP CUTOFF TETRODE IN THE 7 PIN MINIATURE CONSTRUCTION. 
IT IS DESIGNED FOR HIGH PLATE VOLTAGE OPERATION AS AN RF AMPLIFIER IN 
VHF TUNERS OF TELEVISION RECEIVERS. THERMAL CHARACTER.STICS OF THE 

qEATER ARE CONTROLLED SUCH THAT HEATER VOLUGE SURGES DURING THE WARM—JP 
.2YCLE ARE MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE 

SIMILARLY CONTROLLED. EXCEPT FOR HEATER RATINGS AND WARM—UP TIME, THE 
2EA5 IS IDENTICAL TO THE 3EA5 AND 6EA5. 

DIRECT INTERELECTRODE CWACITANCES 

GRID TO PLATE ( Gj. TO P) ( MAX.) 

INPUT: GI. TO ( H+1(+62+1.S.) 

OUTPUT: p TO ( H+K+GZ+I.S.) 

HEATER VOLTAGE 

MAXIMUM PLATE VOLTAGE 250 250 250 VOL'S 

MAXIMUM GRID A2 VOLTAGE 150 150 150 VOLS 

MAXIMUM PLATE DISSIPATION 3.25 3.25 3.25 WATS 

MAXIMUM GRID # 2 DISSIPATION 0.5 0.5 0.5 WATTS 

MAXIMUM CATHODE CURRENT ( DC) 20 20 20 MA. 

MAXIMUM HEATER - CATHODE VOLTAGE: 

HEATER NEGATIVE WiTH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 200 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 100 100 100 VOLS 

TOTAL DC AND PEAK 200 200 200 VOLTS 

HEATER WARM-UP TIME ( APPROX.) * 1:.0 11.0 11.0 SECOND 

WITH 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEMB 

WITHOUT 
SHIELD 

0.06 

3.8 
2.3 

mo.,f 
mmf 

2.4 2.4 2.4 VOLTS 

ARUN EXTERNAL SHIELD 0316 CONNECTED TO PIN 2. 

CONTINUED ON FOLLOWING PAGE 
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2 E A5 TENTATIVE DATA 

  TU NO-SO L   

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOL - AGE 2.4 2.4 2.4 VOLTS 

HEATER CURRENT 0.60±6% 0.60±6% 0.6 ± 6% AMPS. 

PLATE VOLTAGE 250 250 250 VOLTS 

GRID f2 VOLTAGE 140 140 140 VOLTS 

GRID fi VOLTAGE - 1.0 - 1.0 - 1.0 VOLTS 

PLATE RESISTANCE ( APPROX.) 0.15 0.15 0.15 MEGOHM 

TRANSCONDUCTANCE 8000 8000 8000 µMHO 

PLATE CURRENT 10 10 10 MA. 

GRID #2 CURRENT 0.95 0.95 0.95 MA " 

GRID fi VOLTAGE FOR GM LESS 

THAN 100 µNino —6 —6 —6 VOLTS 

DESIGN-MAAIMum RATINGS ARE LIMITING VALUES OFOPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLISHED DATA, 010 SHOULD 
NOT BE EXCEEOED UNDER THE WORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHODSES THESE 
VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE, TARING RESPONSIBILITY FOR THE 

EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERI,TiCS. THE 

EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY ANO THROUGHOUT LIFE NO DESIGN-MAXIMum 

VALUE FOR TKE INTENDED SERVICE IS EXCEEDED WITH A BOGEY DEVICE UNDER THE WORST PROBABLE 
OPERATING CONDITIONS WITH RESPECT TO SUPPLY- VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, 

EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SJGNAL VARIATION, AND ENvIRONAENTAL CONDITIONS. 

*HEATER wARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATFR TO REACH 
90% OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 

OF I'VE TUBE lEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 



TENTATIVE DATA 2EN5 

I r 
7' 

I 8 
MAX  

_ 21- 
MAX 

iii - 1---

GLASS BULB 

1111111141111L 

DOUBLE DIODE 

MINIATJRE TYPE 

COATED UNIOPTERTIAL CATHODE 

HEATER 

2.1 VOLTS C.45±6% AMR 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL - BUTTON MINIATURE 

7 PIN BASE 

7FL 

THF 2EN5 IS A DOUBLE DIODE IN THE 7 PIN MINIATURE CONS1RUCTION AND L. 
DESIGNED FOR USE AS A PHASE COMPARATOR IN TELEVISION RECIVERS. THERMAL 
CHARACTERISTICS OF ThE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE 
SURGES DURING THE WARM-UP CYCLE ARE MINIMIZED PROVIDED IT IS USED W1Th 
OTHER TYPES WHICH ARE SIMILARLY CONTRO_LED. 

DIRECT INTERELECTRODE CAPACITANCES 

WITHOUT WITH A 
SHIELD SHIELD 

DIODE INPUT: P TO ( H415+1.S.) ( EACH JNIT) 

COUPLING: PLATE TO PLATE 1P TO 2P ( MAX.) 

A EXTERNAL SHIELD . 316 CONNECTED TO RIN 06. 

5.7 3.8 mEit 
1.3 3.8 mme 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

HEATER VOLTAGE 2.1 VOLTS 

MAXIMUM HEATER - CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 

DC 100 VOLTS 

MAXIMUM DIODE CURRENT FOR CONTINUOUS OPERATION ( EA.PLATE) 5.0 MA. 

HEATER WARM- UP TIME ( APPROX.) * 11.0 SECONDS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 2.1 VOLTS 

HEATER CURRENT 0.45±6% AMP. 

DIODE VOLTAGE DROP ( APPROX.) FOR 21)= 20 MA.IEA.PLATE) 5.0 VOLTS 

*HEATER wARM-UP TINE IS DEFINED AS THE TIME REQUIRED FOR TVE VOLTAGE ACROSS THE HEATER TO REACH 

BOB OF ITS RATED VOLTAGE AFTER APPLYING N TIRES RATED NEATER VOLTAGE TO k CIRCUIT CONSISTING 

OF THE TUBE NEATER IN SERIES WITH A RESISTANEE OF VALUE 3 TINES THE NOWINAL HEATER OPERATING 
RESISTANCE. 

DESIGN- MAXIMUM RATINGS ARELINITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLISHED DATA, AND SHDULD 

NOT BE EXCEEDED UNDER THE WORST PROBABLE CONDITIONS. THE DEVICE mANUEACTURER CHOOSES THESE 
VALUES TO PROVIDE ACCEPTOR( SERVICEABILITY OF THE DEvICE, TARING RESPONSIBILITY FOR 'ENE 

EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE C1ARACTERISTICS. TVE 
EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN- MAXIMUM 

VALUE FOR HE INTENDED SERVICE IS EXCEEDED RITA A BOGEY DEVICE UNDER THE wORST PROBABLE 

OPERATING CONDITIONS wITH RESPECT TO SUPPLY- VOLTAGE VADIATION, EQUIPMENT COMPONENT VARIATION, 

EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS. 

TuNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOmFIELD, NEw JERSEY, U.S.A. AUGJST 1, 1959 PLATE • 5511 
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2ER5 

mu-sin  .\ 

HI-MU TRIODE 4-

MINIATURE TYPE 

GLASS BULB 
RASE E7-1 

OUTLINE DRAWING 
JEDEC 5-2 

COATED JNIPOTENTIAL CA1HODE 

HEATER 

2.5 VOLTS 0.60 AvP. 

ANY MOUNTING POSITION 

BOTTOM VIEW 

RASING OIAGRAm 

JEDEC 7FP 

THE 2Ek9 IS A HIGH TRAWSCONDUCTANCE SHIELDED TRIODE IN THE 7 PIN MINfA— 
TURE CONSTRUCTION. ITIS DESIGNED ESPECIALLY FOR USE IN V.H.F. TELEVISION 
TUNERS. SEPARATE CATHODE LEADS PROVIDE LOW LEAD INDUCTANCE AND THE IN— 
TERNAL SHIELD REDUCES DIRECT GRID TOPLATE CAPACITANCE. EXCEPT FOR HEATEI. 
RATINGS AND HEATER WAFM—UP TIME, THE 2ER5 IS IDENTICAL TO THE 5ER5 AND 
THE 6ER5. 

DIRECT INTERELECFRODE CAPACITANCES 
WITHOUT 

SHIELD 

PLATE TO GRID 0.58 
GRID TO ALL OTHER ELE:TRODES EXCEPT PLATE 4.4 

PLATE TO ALL OTHER ELECTRODES EXCEFT GRID 3.0 
GRID TO HEATER ( MAX.) 0.28 
PLATE TO CATHODE 0.24 
GRID TO CATHODE 3.1 
CATHODE TO HEATER 2.8 

RATINGS 
INTUPRETE/ ACCORDING TO DESIGN CENTER SYSTEM 

IS 

WITH 

SHIEW 

0.36 guE 
4.4 muf 

4.0 ggf 
0.28 ugf 
0.20 ggf 
5.1 ggf 
2.8 

HEATER VOLTAGE 2.3 

MAXImUM .PLATE VOLTAGE WITHOUT CURRENT D50 VOLTS 

MAXIMUM PLATE VOLTAGE 250 VOLTS 

MAXIMUM PLATE DISSIPATION 2.2 WATTS 

MAXIMUd CATHODE CURRENT 20 MAMPS 

MAXIMUM NEGATIVE URIC VOLTAGE 50 VOLTS 

MAXIMUM VOLTAGE BETWEEN CATHODE ANO HEATER 100 VOLTS 

MAXIMUM GRID CIRCUIT RESISTANCE 1 MEGOH ,.. 

MAXIMUM CIRCUIT R I TANCE BETWEEN CATHODE AND HEATER 20 000 orms 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
UfATLi, VULTA,I 

HEATER CURRENT 

PLATE VOLTAGE 

GRID VOLTAGE 

PLATE CURRENT IL 
TRANSCONDUCTANCE 10 500 

AMPLIFICATION FACTOR 30 
GRID VOLTAGE FOR A CROSS-

MODULATION FACTOR 1F 1% ( RMS) 100 

0.60 

-3.8 

500 

v.,LT 

AMP. 

VOLTS 

- 5.6 VOLTS 
MAMPS 

100 gMNOS 

100 100 my. 

nuNG-SOL ELECTRIC INC., ELECTRON 111IE DIVISION, noONFIELD, NEW JERSEY, U.S.A., JUNE 1, 1961 PLATE AAid 
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TENTATIVE DATA 2ES5 

( 
i 7 . 

rlli 
MAX r 

2e 
MAX 

L--
GLASS BULB 

TUNO-SOL 

TRIODE 
MINIATURE TYPE 

COATED UNIPOTEN - IAL CA1HODE 

HEATER 

2.35 VOLTS 0.60±6% AMP. 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL BUTTON MINIATLI 

7 PIN BASE 

/PP 

THE 2E55 IS A TRIODE '11NER IN THE 7 PIN MINIATURE CONSTRUCTION. IT IS 
DESIGNED FOR USE IN GROUNDED CATHODE RF AMPLIFIERS. EXCEPT FOR HEATER 

RATINGS AND HEATER WARM-UP TIME, THE 2ES5 IS IDENTICAL TO THE 3ES5 AND 
THE 6ES5. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO PLATE: G TO P ( MAX.) 

INPUT: G TO ( H+K+I.S.) 

OUTPUT: P TO(M+K+1.5.) 

A _ 
wiyll EXTERNAL SHIELD A316 CONNECTED TO . IN 1. 

RATINGS 
INTERPRETED ACCORDING To DESIGN MAXIMUM SYSTEM B 

WITH 
SHIELDe 

0.5 

5.2 
4.0 

WITHOUT 
SHIELD 

0.5 
3.. 

HEATER VOLTAGE 2.35 VOLTS 

MAXIMUM PLATE VOLTAGE 250 VOLTS 

MAXIMUM POSITIVE GRID VOLTAGE 0 VOLTS 

MAXIMUM PLATE DISSIPATION 2.2 WATTS 

MAXIMUM DC CATHODE CURRENT 22 MA. 

MAXIMUM GRID CIRCUIT RESISTANCE 1.0 MEGOHM 

MAXIMUM HEATER— CATHODE VOLTAGE: ( TOTAL D: AND PEAK) 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

HEATER POSTIVE WITH RESPECT TO CATHODE 

HEATER WARM— UP TIME ( APPROX.)" 

CONTINUED ON MOLLONINQ HASE 

100 VOLTS 

100 VOLTS 

11.0 SECONDS 

L 
TUAS- SOL ELECTRIC INC., ELECTRON TUNE DIVISION, DLOOVVIELD, AEA JERSEY, U.S.A., OU LO 1, 1960 PL ,, TE 0589' 



2ES5 TENTATIVE DATA 

TUNO-SOL   

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID VOLTAGE 

PLATE RESISTANCE ( APPROX.) 

TRANSCONDUCTANCE 

AMPLIFICATION FACTOR 

r'LATE CURRENT 

GRID VOLTAGE ( APPROX.) FOR MOO µA PLATE CURRENT 

2.35 VOLTS 

0.60±6% AMP. 

200 VOLTS 

- 1.0 VOLT 

8000 OHMS 

9000 µMHO' 

75 

10 MA. 

-6.0 VOLTS 

*HEATER WARN-UP TIME IS DEFINED AS THE TIME REQUIREC FOR THE VOLTAGE ACROSS THE NEATER TO REACH 

ROS OF ITS RATED VOLTAGE AFTER APPLYING TIMES RATEO NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL NEATER OPERATING 
RESISTANCE. 

DESIGN-MAXIMUM RATINGS ARE LIMITING VALUES OFOPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLt 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLISHED DATA, AND SHOULD 

NOT BE EXCEEDED UNDER THE WORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES THESE 
VALUES TO PTINVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE, TAKING RESPONSIBILITY FOR THE 

EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. TVE 
EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN-MAXIMUM 

VALUE FOR TME INTENDED SERVICE IS EXCEEDED WITH A BOGEY DEVICE UNDER THE WORST PROBABLE 
OPERATING CONDITIONS WITH RESPECT TO SUPPLY- VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, 

EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, , Nm 



TENTATIVE DATA 2EV5 

--
'MAX 

--r--
7 . 
T„ 

MAX c 

21y 
MA x 

GLASS BULB 

inumsuon 

TETRODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

2.4 VOLTS 0.60 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 

MINIATURE 

7 PIN BASE 

7Ew 

THE 2EV5 IS A HIGH GAIN, SHARP-CUTOFF SEVEN PIN TETRODE DESIGNED PAR-
TICULARLY FOR SERVICE IN V.H.F. TELEVISION TUNERS. IT HAS HIGH TRANS-
CONDUCTANCE, EXTREMELY LOW SCREEN CURREN - AND HIGH INPUT IMPEDANCE AT 
200 MC. RESJLTING IN IMPROVED NOISE FIGURE. EXCEPT FOR NEATER RATINGS. 
THE 2EV5 IS IDENTICAL TO THE 3EV5 AND IS SIMILAR TO THE 6EV5. 

DIRECT INTERELECTRODE CAPACITANCESA 
*ITV EXTERNAL SHIELD 

GRID Bi TO PLATE MAX.) 

INPUT 

OUTPUT 

0.035 
4.50 
2.90 

m4f 
44f 
mgf 

RATINGS 
INTEqPRETE0 ACCORDING -0 DESIGN MAXIMUM SYSTEM B 

HEATER VOLTAGE 2.4 VOLTS 

MAXIMUM PLATE VOLTAGE 275 VOLTS 

MAXIMUM GRID 02 SUPPU! VOLTAGE 160 VOLTS 

MAXIMUM GRID 02 VOLTAGE SEE GRID INPUT R:ITING CHART 

MAXIMUM PLATE DISSIPATION 3.25 WATTS 

MAXIMUM GRID 02 DISSIPATION 0.2 WATTS 

MAXIMUM GRID. 01 VOLTAGE: 

POSITIVE VALUE 0 VOLTS 

MAXIMUM CATHODE CuRRENT 20 MA. 

MAXIMUM HEATER — CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 100 VOLTS 

TOTAL DC AND PEAK 200 VOLTS 

MAXIMUM GRID CIFICUT RESISTANCE 0.5 MEGOHM 

HEATER WARM—UP TIME . 11.0 SECOND', 

ANITH SHIELD A31F CONNEC - ED TD PIN A2. 

°DESIGN-MAXIMUM RATINGS ARE LIMITING VALUES OF OPERATING ANO ENVIRONAIENTALCDNDITIONSAPPLICABLE 

TO A BOGEY ELUTRON DE , ICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLISHED DATA, AND SHOULD 
NOT BE EXCEEDED UNDER THE BOAST PROBABLE CONDITIONS. THE DEVICE MANU ,AC -URER CHOOSES THESE 
VALUES TO PROVIDE ACCEPTABEE SERVICEABILITY OF THE JEVICE. TAKING RESPONSIBILITY FOR THE 

EFFECTS OF CHANGES IN ePERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE 

EQUIPMENT MANUIACTURER SHOU.D DESIGN SO THAT INITIALLY AND THROUGHOUT LIFE NO OESIGN-MAxImUm 
VALUE FOR THE INTENDET SERVICE IS EXCEEDED WITH A EOGEY DEVICE UNDER THE WORST PROBABLE 

OPERATING CONDLTIONS wIYM RESPECT TO SUPPLY-VOLTAGE VAKIATION, EQUIPMENT COMPONENT VARIATION, 
EQUIPmENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS. 

CONTINUED ON rOLLOwING PAGE 

YANG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION. BLOOM , IELD, NEW JERSEY, U.S.A. 0E0EMBER 1, 1959 PLATE .10613A 



2EV5 TENTATIVE DATA 

  TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID N2 VOLTAGE 

GRID fi VOLTAGE 

PLATE RESISTANCE 

TRANSCONDUC - ANGE 

GRID Ni CUTOFF BIAS C 

PLATE CURRENT 

GRID #2 CURRENT 

2.4 VOLTS 

0.60 AMP . 

250 VOL rC 

80 VOLTS 

—1 VOLTS 

0.150 MEGOHM 

8800 µMHOS 

4.5 VOLTS 

11.5 MA . 

0.90 MA . 

*NEATER WARN-UF TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE NEATER RO REACH 
80S OF ITS RATED VOLTAGE AFTER APPLYING N TINES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 

OF THE TUNE NEATER IN SERIES VITA A RESISTANCE OF VALUE ) TINES THE NOMINAL NEATER OPERATING 
RESISTANCE. 

C FOR TRANSCONDU:TANGE OF 100 iANNOG. 

2EV5 

Ef = 2.4 Volts 
Eb = 250 Volts 
EC2 = 80 Volts 

2.0 20 

12000 

10000 

o 

8000 
= 

 000 o  r.f 

4000 .r 

2000 

5 —4 —3 —2 —1 0 
GRID # 1 VOLTS  

11  

• 





2EV5 TENTATIVE DATA 

ej 75 

L1. 
o 
irt 

CIJ 
.4 

2 50 
CA 
V) 
LW 
ce 
o. 
Lu 

2EV5 
Ef = 2.4 Volts 

e 

CV   
* 

e 0  
20 

ZS GRID #2 VOLTAGE EXPRESSED AS S OF MAX. GR ID #2 SUPPLY VOLTAGE 

• 



2FH5 

TUNO-SOL 

TRIODE 

MINIATURE TYPE 

3. 

MAX 

1, 
MAX 1. 

, 2 

r MAX 

GLASS BULB 
SMALL BUTTOM MINIATURE 

7 PIN BASE E7-1 
OUTLINE DRAWING 

JEOFC 5-2 

COATED UNIPOTENT:AL CATHODE 

HEATER 

2.35 VOLTS C.6±6% AKP. 

ANY MOUNTING POSITION 

BOTTOM VIEW 

EASING DIAGRAM 

JEDEC 7FP 

Is 

THE 2F.-15 IS A NEUTRODE TRIODE TUNER IN THE 7 PIN MINIATURE CONSTRUCTION. 

IT IS DESIGNED FOR USE IN GROUNDED CATHODE RF AMPLIFIERS WITH THE NEUTRODE 

CONSTRUCTION PROVIDING A LOWER GRID - 0 PLATE CAPACITANCE WITH CONSEQUENT 

EASE OF NEUTRALIZATION. THE CONVENTIONAL GRID RESULTS IN LOW INPUT CAPAC-

ITANCE EXCEPT FOR HEATER RATINGS AND HEATER WARM-UP TIME, THE 2FH5 13 

IDENTICAL TO THE 3FH5 AND 6FH5. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO PLATE: G TO P (MAX.) ¡ ROGEY) 

INPUT. G TO ( H+K+1.5.1 

OUTPUT: P TO ( H+K+I.5.) 

A WITH E XTE RNAL SHIELD I/316 CONNECTED TO PIN NI. 

WITHA WITHOUT 

SHIELD SHIELD 

0.52 - 1.• 0.52 

3.2 3.2 

4.0 3.2 

RATINGS 

INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

Pf 

Pf 

pf 

HEATER VOLTAGE 2.35 VOLTS 

MAXIMUM PLATE VOLTAGE 150 VOLTS 

MAXIMUM GRID VOLTAGE ( POSITIVE) 0 VOLT 

MAXIMUM PLATE DISSIPATION 2.2 WATTS 

MAXIMUM DC CATHODE CURRENT 22 MA. 

MAXIMUM GRID CIRCUIT RESISTANCE 1.0 MEGOHM 

MAXIMUM DC HEATER-CATHODE VOLTAGE ¡ TOTAL DC AND PEAK) : 

HEATER NEGATIVE WITH RESPECT TO CATHODE 100 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 100 VOLTS 

HEATER WARM-UP TIME (APPROX.)• 11.0 SECONDS 

INDI CATES A CHANGE. 

CONTINUED ON FOLLOWING, PAGE 

TUNG-SOL ELECTRIC INC., ELECTRON IEEE DIVISION . BLOOMFI ELD, NEW JERSEY, U.S.A. MAT 1, 1 Pl. A" 



2FH5 

TU118.1101 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A AMPLIFIER 

HEATER VOLTAGE 2.35 VOLTS 

HEATER CURR ENT 0.6±6% AMP. 

PLATE VOLTAGE 135 VOLTS 

GRID VOLTAGE -1.0 VOLT 

PLATE RES1S- ANCE (APPROX.) 5600 OHMS 

TRANSCONDUCTANCE 9000 0.1HOS 

AMPLIFICATION FACTOR 50 

PLATE CURRENT 11 MA. 

GRID VOLTAGE (APPROX.) FOR 100 µA PLATE CURRENT - 5.5 VOLTS 

4. HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER 
TO REACH set OF ITS RATED VALUE AFTER APPLYING FOUR TIMES THE RATED HEATER VOLTAGE 
TO A CIRCUIT CONSISTING OF THE TUBE HEATER IN SERIES WITH A RESISTANCE EQUAL TO THREE 

TIMES THE RAXED HEATER VOLTAGE DIVIDED BY THE RATED HEATER CURRENT. 

DESIGN -MAXIMUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS 

APPLICABLE "0 A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLISHED 
DATA, AND SHOULD NOT BE EXCEEDED UNDER THE WORST PROBABLE CONDITIONS. THE DEVICE 

MANUFACTURER CHOOSES THESE VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE, 
TAKING RESPONSIBILITY FOR THE EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIA-

TIONS IN DEVICE CHARACTERISTICS. THE EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT 

INITIALLY AND THROUGHOUT LIFE NO DESIGN- MAXIMUM VALUE FOR THE INTENDED SERVICE IS EX-

CEEDED WITH A BOGEY DEVICE UNDER THE WORST PROBABLE OPERATING CONDITIONS WITH RESPECT 

TO SUPPLY- VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, EQUIPMENT CONTROL ADJUST-

MENT, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS. 



TENTATIVE DATA 2FQ5 

3. 
ir 

h-WAX 

l. 
MAX r 
21-
MA X 
LL 

GLASS BULB 

inumns.se. 

IR IODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

2.3 VOLTS 0.60 AMP. 

ANY MOUNTING POSITION 

BOTTOM VIEW 

MINIATURE BUTTON 
7 PIN BASE 

DFP 

THE 2FQ5 IS A SEMI—REMOTE CUTOFF TRIODE IN THE 7 PIN MINIATURE CONSTRUC 
TION. IT IS DESIGNED FOR USE AS A VHF AND RF AMPLIFIER AT A El+ OF 13 
VOLTS. EXCEPT FOR HEATER RATINGS, AND HEATER WARM—UP TIME, THE 2FQ5 
IDENTICAL TO THE 3FQ5 AND THE 6FQ5. 

DIRECT INTERELECTRODE CAPACITANCES 
wITm E,TERNAL SRIELD 

GRID TO PLATE 
INPUT: G TO ( H+K+I.S.¡E.S.) 
OUTPUT: PTO ( H+K+1.S.+E.S.) 
HEATER TO CATHODE 

RATINGS 
INTERPRETED ACCORDING -0 DESIGN NAXINUN SYSTEM 

0.4 14,11f 

4.8 gehf 
4.0 m4f 
2.8 

HEATER VOLTAGED 2.3A VOLT' 
MAXIMUM PLATE VOLTAGE 200 VOLT 

MAXIMUM PLATE DISSIPATION 2.5 WATTS 
MAXIMUM DC CATHODE CURRENT 22 MA. 
MAXIMUM NEGATIVE GRID VOLTAGE 50 VOLTS 
MAXIMUM GRID CIRCU ,T RESISTANCE ( SELF BIAS: 1.0 MEGOHMS 
MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 
TOTAL DC AND PEAK 100 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 
TOTAL DC AND PEAK 100 VOLTS 

HEATER WARM—UP TIME ( APPROX.). 11.0 SECONDS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS Al AMPLIFIER 

HEATER VOLTAGE D 2.3* VOLT' 
HEATER CURRENTD 0.60±.04 AMP. 
PLATE VOLTAGE 135 VOLTS 
GRID VOLTAGE — 1.2 VOLTS 
PLATE CURRENT 11.5 MA. 
TRANSCONDUCTANCE 11 000 MMHOS 
AMPLIFICATION FACTOR 60 

PLATE RESISTANCE ( APPROX.) 5 500 OHMS 
EC FOR Ib = 100 µA ( APPROX.) VOLTS 

CONTINUED ON FOLLOWING PAGE 

 -we 
TUNS -SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOCWIELD. NEW JERSEY, U.S.A.. OCTOBER 1, 1960 PLATE 45989 



2FQ5 TENTATIVE DATA 

TUNO-SOL 

CONTINUED FROM PRECEDING PAGE 

NOTES 

ATHE BOGEY VALLE OF VOLTAGE/CURRENT PRECEDING THIS NOTE IS OBTAINED WHEN OPERATING THE HEATER 
WITH THE SPECIFIED VALUE OF CURRENT/VOLTAGE. 

8 FOR SERIES/PARALLEL OPERATION OF HEATERS, EQUIPMENT SHOULD BE DESIGNED THAT AT NORMAL SUPPLY 
VOtTAGE BOGEY TUBES WILL OPERATE AT THIS VALUE OF HEATER/CURRENT VOLTAGE. 

OESIGN-MAXIMUll RATINGS ARE LIMITING VALUES OFORERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLISHED DATA, AND SHOULD 
NOT BE EXCEED«) UNDER THE MORSE PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES THESE 
VALUES TO PROVIDE ACCEPTARLE SERVICEABILITY OF THE DEVICE, TAXING RESPONSIBILITY FOR THE 

EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE 
EQUIPMENT NANLFACTURER SHOULD DESIGN SO TWAT INITIALLY ANO THROUGHOUT LIFE NO DESIGN-MAxIIEUM 

VALUE FOR THE INTENDED SERVICE IS EXCEEDED WITH A ROGEY DEVICE UNDER THE WORST PRORARLE 
OPERATING CONDITIONS WITH RESPECT TO SUPPLY- VOLTAGE VARIATION, EQUIPMENT COWRONENT VARIATION 
EQUIPMENT CONTROL ADJUSTMENT. LOAD VARIATION, SIGNAL VARIATION. °in ruviRnbieNtAl CONNITIONS 

°NEATER VOLTAGE SUPPLY VARIATIONS SMALL BE RESTRICTED TO NAINTAIN NEATER VOLTAGE ,CURREN, 
THE SPECIFIED TOLERANCE. 

*NEATER BARN-VP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 
004 OF ITS RATED VOLTAGE AFTER APPLYING 4 TINES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 

OF THE TUBE NEATER IN SERIES WITH A RESISTANCE OF VALUE I TINES EKE NOMINAL HEATER OPERATING 
RESISTANCE. 



2FQ5A 

GLASS BULB 

TR IODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

2.3 VOLTS 0.60BAMP. 

ANY MOUNTING POSITION 

MINIATURE BUT10N 
7 PIN BASE ET-1 
OUTLINE DRAWING 

JEDED 5-2 

BOTTOM VIEW 

EASING DIAGRAF 
JEDEC TFP 

IS 

THE2F05AIS A SEMI —REMOTE CUTOFF TRIODE IN THE 7 PIN MINIATURE CONSTRUC— 

TION. IT IS DESIGNED FOR USE AS A VHF AND RF AMPLIFIER AT A R+ OF 135 

VOLTS. EXCEPT FOR -IEA'ER RATINGS, AND HEATER WARM—UP TIME,THE 2FQ5A IS 
IDENTICAL TO THE 3FQ5e AND THE 6FÇ5A. 

DIRECT INTERELECTRODE CAPACITANCES 
WITO EXTERNAL SRI EL:' 

GRID TO PLATE 

INPUT: r; TO ; H+K+I.S.TE.S.) 

OUTPUT: P TC ( H+K+I.S.i'E.S.) 

HEATER TO CATHODE 

RATINGS 
INTERPRETED ACCORDING TD DESIGN MAXIMUM SYSTEM 

HEATER JOLTAGE° 

0.52 
5.0 

3.5 
2.5 

r ! 

PI 
pf 

I 

2.3 VOLTS 

MAXIMUM PLATE VOLTAGE 200 VOLTS 

MAXIMUM PLATE DISSIPAT'ON 2.5 WATTS 

MAXIMUM DC CATHODE CURRENT 22 MA. 

MAXIMUM NEGATIVE GRID VOLTAGE 50 VOLTS 

MAXIMUM GRID CIRCUIT RESISTANCE ( SELF BIAS) 1.0 MFL:CIHM's, 

MAXIMUM HEATER— CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 100 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 100 VOLTS 

HEATER WARM—UP TIME ( APPROX.) * 11.0 SECONDS 

YPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS AI AMPLIFIER 

HEATER VOLTAGE ° 2.5 VOLTS 

HEATER CURRENT ° 0.60t.04 AMP. 

PLATE VOLTAGE 135 VOLTS 

GRID VOLTAGE — 1.2 VOLTS 

PLATE CURREN - 8.9 MA. 

TRANSCONDUCTANCE 12000 gMNDS 

AMPLIFICATION FACTOR 74 

PLATE RESISTANCE ( APPRCX.) 3300 OHMS 

EC FOR Ib = i00 gA ( APPROX.) — 4.5 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TURC-- SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOONfIELD, NEW JERSEY, U.S.A. JUNE 1,1961 PLATE 46185 



2FQ5A 

TUNII•SOL 

CONTINUED FROM PRECEDING PAGE 

NOTES 

8 FOR SERIES/PARALLEL OPERATION OF HEATERS, EQUIPMENT SHOULD BE DESIGNED THAT AT NORMAL SUPPLY 
VOLTAGE BOGEY TUBES WILL OPERATE AT THIS VALUE OF HEATER/CURRENT VOLTAGE. 

OESIGN-MAXIIMA RATINGS ARE LIMITING VALUES OFOPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLISNED DATA. MOOD SHOULD 

NOT DE EXCEEDED UNDER THE WORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES TMESE 
VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE. TAMING RESPONSIRILITY FOR THE 

EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE 
EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN-MAXIMUM 

VALUE FOR THE INTENDED SERVICE IS EXCEEDED WITH A BOGEY DEVICE UNDER THE WORST PROPABLE 

OPERATING CONDITIONS WITH RESPECT TO SUPPLY- VOLTAGE VARIATION. EQUIPMENT COMPONENT VARIATION 
EQUIPMENT CONTROL ADJUSTMENT. LOAD VARIATION, SIGNAL VARIATION, Awn ENVIRONMENTAL CONDITIONS. 

DHEATER VOLTAGE SUPPLY VARIATIONS SNAIL BE RESTRICTED TO MAINTAIN NEATER VOLTAGE/CURRENT wITNtr. 
THE SPECIFIED TOLERANCE. 

*HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE NEATER TO REACH 
1304 OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT ' MISTING. 
OF THE TUBE NEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TINES THE NOMINAL HEATER OPERATING 
RESISTANCE. 



TENTATIVE DATA 2FV6 

3. 

MAX , 

,7 . 

MAX 

MAX 

GLASS BULB 

TUNC•SOL 

TETRODE 

MINIATWE TYPE 

UN POTENTIAL CATHODE 

HEATER 

2.4 VOLTS 0.6±6% AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
E.mALL — BUTTON 
MINIATURE 

7 PIN BASE 

7F0 

THE 2FV6 IS A SHARP—CUTOFF TETRODE IN THE 7 PIN MINIATURE CONSTRUCTION. 
IT lb DESIGNED FOR USE AS AN RF AMPLIFIER IN VHF TUNERS OF TELEVIS 0\ 
RECEIVERS. THIS TUBE FEATURES HIGH TRANSCONDUCTANCE AND A HIGH RATIO OF 
PLATE CURRENT TO GRID 42 CURRENT. 

DIRECT INTFRELECTRODE CAPACITANCES - APPROX. 
WITH EXTERNAL SHIELD 631S CONNEC -E0 TO CATHODE 

GRID 01 TO PLATE ( MAX.) 

GRID 01 TO CATHODE, I.S., 02, & H. 

PLATE TO CATHODE, I.S., G2, & H. 

CATHODE TO HEATER 

0.03 µuf 
4.5 ggf 

3 402f 
2.7 u„af 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 2.4 VOLTS 

MAXIMUM PLATE VOLTAGE 275 VOLTS 

MAXIMUM GRID 02 ( SCREEN— GRID) SUPPLY VOLTAGE 180 VOLTS 

MAXIMUM GRID 02 VOLTAGE SEE FIG.03 

MAXIMUM GRID 01 ( CONTROL— GRID) VOLTAGE: 

POSITIVE — BIAS VALUE 0 VOLTS 

MAXIMUM CATHODE CURRENT 20 MA. 

MAXIMUM GRID 02 INPUT: 

FOR GRID 02 VOLTAGES UP TO 90 VOLTS 0.5 WATT 

FOR GRID 02 VOLTAGES BETWEEN 90 & 180 VOLTS SEE FIG.0.1 

MAXIMUM PLATE DISSIPATION 2 WATTS 

MAXIMUM PEAK dEATER— CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 200 A VOLTS 

MAXIMUM CIRCUIT VALUES: 

GRID 01 CIRCUIT RESIuTANCE 

HEATER WARM— UP TIME ( APPROX.)" 

ATHE DC COMPONENT MUST NOT EX:EED 100 VOLTS. 

0.5 MEGOHm 

11.0 SECONDS 

CONTINUED ON FOLLOWING PAGE 

ILCTRIC INC. ELECTRON TUNE DIVISION EILOONF ELD, SEA JERSEY. AWAY 1. 1959 PLATE A5549 



2FV6 TENTATIVE DATA 

TUNS-SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS AI AMPLIFILP 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID in (SCREEN—GRID) VOLTAGE 

(AID fi ( CCNTROL —GRID) VOLTAGE 

PLATE RESISTANCE ( APPROX.) 

TRANSCONDUCTANCE 

PLATE CURRENT 

GRID 02 CURRENT 

(,RID fi VOLTAGE ( APPROX.) 

FOR PLATE CURRENT OF 20 LA. 

2.4 VOLTS 
0.6±6% AMP. 

125 VOLTS 

80 VOLTS 

VOLTS 

0.1 MEGOHM 

8 000 µMHOS 

10 MA. 

1.5 MA. 

—6 VOLTS 

*HEATER RAEN-AP TIME IS DEFINED AS THE TINE REQUIRED FOR THE VOLTAGE ACROSS THE NEATEN To REACH 

80.11 OF ITS RATED VOLTAGE AFTER APPLYING 4 TINES RATED NEATEN VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUNE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TINES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

12. 
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TENTATIVE DATA 2FY5 

MAX 

MAX 

GLASS BULB 

5-2 

TUNG-SOL 

TUODE 
MINIATURE TYPE 

MATED UNIPOTENTIAL CATHODE 

HEATER 

SERIES SUPPLY 

2.4 VOLTS 0.60 AMP. 

ANY MOUNTING POSITiON 

BOTTOM VIEW 

7 F P 

[HE 2FY5 IS A REMOTE CUT-OFF, FRAME GRID SHIELDED TRIOCE IN THE 7 PIN 
MINIATURE CONSTRUCTION. IT IS ESPECIALLY DESIGNED FOR SERVICE IN VHF 
TUNERS OF TELEVISION RECEIVERS, AND IS CONTROLLED FOR LOW NOISE FIGURE 
AT 220 MC/S AND OPERATION AT LOW SUPPLY VOLTAGES. EXCEPT FOR HEATER 
RATINGS, THE 2FY5 IS IDENTICAL TO THE 3FY5 AND THE 6FY5. 

DIRECT INTERELECTRODE CAPACITANCES 

INPUT 

OUTPUT 

GRID TO HEATER ( MAX.) 

PLATE TO CATHODE 

GRID TO CATHODE 

CATHODE TO HEATER 

PLATE TO GRID 

RATINGS 

ABSOLUTE MAXIMUM VALUES 

HEATER VOLTAGE 

WITHOUT WITH 
EXT. SHIELD EXT. SHIELD 

4.75 475 44f 
3.3 4.3 pf 

0.28 0.28 44-Lf 
0.25 0.21 muf 
3.2 3.2 4gf 
2.5 2.5 4gf 

0.50 0.48 4.4f 

2.4 VOLTS 

MAXIMUM PLATE VOLTAGE 200 VOLTS 

MAXIMUM PLATE VOLTAGE ( ZERO PLATE CURRENT) 550 VOLTS 

MAXIMUM PLATE O I SS4PAT ION 2.2 WATTS 

MAXIMUM CATHODE CURRENT 20 MA. 

MAXIMUM NEGATIVE GRID VOLTAGE 50 VOLTS 

MAXIMUM GRID CIRCUIT RESISTANCE 1 MEGOHM 

MAXIMUM CATHODE — HEATER VOLTAGE 100 VOLTS 

MAXIMUM CATHODE— HEATER CIRCUIT RESISTANCE 20 000 OHM', 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

NEGATIVE GRID BIAS 

PLATE CURRENT 

TRANSCONDUCTANCE 

AMPLIFICATION FACTOR 

TYPICAL OPERATION 

2.4 VOLTS 

0.60 IMP. 

135 135 135 135 VOLTS 

1 3.1 5 4.5 VOLTS 

11 0.1 MA. 

13 000 625 125 --- ,.4MHOS 

70 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOoliFIELO, NEW JERSEY, U.S.A.. 1-CTODER 1, 1960 PLATE # 5990 
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TENTATIVE DATA 2T4 

TUNO-SOL 

IR IODE 
MINIATURE TYPE 

12 

MAX. e 

IT 
MAX 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

2.35 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

IDE 

THE 214 IS A LOW-MU TRIODE USING THE 7 PIN MINIATURE CONSTRUCTION. IT IS 
DESIGNED FOR USE AS AN OSCILLATOR IN UHF, 600 MA. SERIES HEATER OPERATED 
TELEVISION RECEIVERS. THERMAL CHARACTERISTICS OF THE HEATER ARE 

CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM-UP CYCLE ARE 
MINIMIZED PROV'DED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY 
CONTROLLED. WITH THE EXCEPTION OF HEATER RATINGS, ITS CHARACTERISTICS 
ARE IDENTICAL TO 1HE 674. 

DIRECT INTERELECTRODE CAPACITANCES 

selee 
GRID TO PLATE 

INPUT 

OUTPUT 

HEATER TO CATHODE 3 

GRID TO CATHODE B 

PLATE TO CATHODE B 

GROUNDED GRID OPERATION 

INPUT 

OUTPUT 

1.7 
3.3 
1.8 
2.9 
2.6 

0.18 

5.7 
3.4 

WITHOUT 
SHIELD 

1.7 uuf 
2.9 umf 

0.25 ugf 
3.0 ugf 
2.6 umf 

0.20 umf 

5.5 ugf 
1.8 ggf 

A SNIEL, .316. 

emEASUBED BETWEEN SPECIFIED ELEMENTS ONLY. WHEN EXTERNAL SHIELD IS USED, IT SHALL BE GROUNDED. 

RATINGS 
INTERPRETED ACCORDING TO DESIWI CENTER SYSTEM 

HEATER VOLTAGE 2.35 VOLT, 

MAXIMUM HEATER— CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND . EAK 50 VOLT-

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 25 VOLT 

TOTAL DC AND PEAK 50 VOLTS 

MAXIMUM PLATE VOLTAGE 200 VOLTS 

MAXIMUM PLATE DISSIPATION 3.5 WATT' 

MAXIMUM GRID CURRENT 8 MA. 

MAXIMUM CATHODE CURRENT 30 MA. 

HEATER WARM— UP TIME ( APPROX.) * 11.0 SECONDS 

*SEATER WARN-UP TIME It DEFINED AS THE TIME REOuIRED FOR THE VOLTAGE ACROS, THE HEATER TO REACH 

BOS Of ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VfLTAGE TO A CIRCUIT CONSISTIN1 
OF TIRE ELISE NEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL NEATER OPERATING 
RESIS'ANCE. 

CONTINUED ON FOLLOWING PAGE 

TuNG-SOL ELECTRIC INC. ELECTRON lullE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. OCTOBER 1, 1954 PLATE 14000 



2T4 

TUNS-SOL 

TENTATIVE DATA 

COATINUED FRON PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 2.35 VOLTS 

HEATER CURRENT 0.6 AMP. 

PLATE VOLTAGE 80 VOLTS 

CATHODE BIAS RESISTOR 150 OHMS 

PLATE CURRENT 18 MA. 

TRANSCONDUCTANCE 7 000 pMHOS 

AMPLIFICATION FACTOR 13 
PLATE RESISTANCE 1 860 OHMS 

GRID VOLTAGE FOR 50 UA. PLATE CURRENT - 15 VOLTS 

OSCILLATOR AT 950 MC. 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID VOLTAGE ( SELF BIAS) 

GRID RESISTOR 

PLATE CURRENT 

GRID CURRENT ( APPROX.) 

2.35 VOLTS 

0.6 AMP. 

80 VOLTS 

VOLTS 

10 000 OHMS 

18 MA. 

400 LEA. 

100 

75 

214 

Ef 2.35 Volts 

50 

  »`•)  

00 50 100 150 200 250 

PLATE VOLTS 

PLATE 64001 OCTOBER 1, 1954 TuMG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, IR P JERSEY, U S.A. 
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TENTATIVE DATA 3A2 

A". 

7-

MA1 MAX. 

T-67 24 

__L  MAX. 

GLASS BULB 

SKIRTED 
MINIATURE :AP 

TUNO-SOL 

DIODE 

MINIATURE TYPE 

UNIPOTENTIAL CATHODE 

HE 

3.15 VOLTS 0.22 AMP. 

AC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL BUTTON NCVAL 

9 PIN BASE 

ROT 

THE 3A2 IS A DOUBLE — ENDED, 9 PIN MINIATURE TYPE OF HALF — WAVE VACUUM 

RECTIFIER C— ILIZING AN INDIRECTLY HEATED CATHODE. IT 13 DESIGNED FOR USE 

AS A RECTIFIER OF HIGH VOLTAGE PULSES PRODUCED IN THE SCANNING.SYS1EMS. 

OF COLOR TELEVISICN RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES - APPROX. 
wiTmoui EXTERNAL Sm,ELD 

PLATE TO HEATER, CATHODE, & INTERNAL SHIELD 1.0 14 f 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

PULSED RECTIFIER SERVICE " 

HEATER VCLTAGE 5.15 VOLTS 

MAXIMUM PEAK INVERSE PLATE VOLTAGE 18 000 VOLTS 

MAXIMUM PEAK PLATE CURRENT 80 MA. 

MAXIMUM AVERAGE PLATE CURRENT 1.5 MA. 

.FOR OPERATION IN A 524— LIME, 50—FRAME SYSTEM DESCRIBED IN " STANDARDS OF GOOD ENGINEERING 

PRACTICE FOR TELEVISICA BROADCAST STATIONS: rEDERAL COMMUNICATIONS COMMISSION", THE DUTY CYCLI 

OF THE VOLTAGE PULSE MUST NOT EXCEED 15% OF ONE SCANNING CYCLE. 

TuNG—SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLVORFIELO NE. JERSEY, U.S.A. NAY 1, 5956 PLATE de,B5O 



3A2 TENTAT I VE DATA 
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3A3 

TUNG•SOL 

DIODE 

e SSMMAALLLLCAP 

MAX 

T-9 
3500" 

3125. 

4063" 
MAX 

L_ 1.313" 
MAX 

GLASS Enmui 

INTERMEDIATE 

N OCTAL 0H9 a 86-60 

COATED UNIROTENTIAL CUHODE 

HEATER 

3.15 VOLTS 0.22 AMR. 

AC 

ANY MOUNTING POSITION 

CORNECTOvi SmOULT NO EXERT MORE THAN 7 

POTUD5 RADIAL COMPRESSION AT ANY POINT 

AROUND THE CIRCUMFERENCE OF THE CAP. 

IC 

IC IC 

Borirom VIEW 

.dAs ING DIAGRAM 
JEDEC 8E2 

H,K 

THE 3A5 IS A HALF-WAVE VACUUM RECTIFIER -UBE OF THE GLASS OCTAL TYPE 
UTILIZ'NG AN INDIRECTLY HEATED CATHODE. IT IS DESIGREC FOR USE AS A 
RECTIFIER OF HIGH VOLTAGE PULSES PRODUCED IN THE SCANNING 3YSTEMSOF 
TELEVISION RECEIVERS. 

DIRECT I4TERELECTRODE CAPACITANCES 
OITH NO EAURNAL SHIeL0 

•'LUTE TO HEATER, CATHODE & . NTERNAL SHIELD 

APPR)v. 

RATINGS A 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

PULSED RECTIFIER SERVICE 

HEATER VOLTAGE 

MAXIMUM PEAK INVERSE PLATE VOLTAGE C 

MAXIMUM PEAK PLATE CURF.ENT 

MAXIMUM AVERAGE PLATE CURRENT 

1.5 47.1 

3.15 B VOLTS 

30 000 VOLTS 

88 MA. 

1.7 MA. 

A AS DESCRIBED IN " STANDARDS OF GOOD ENGINEERING PRACTICE CONCERNING TELZVISION BROADCAST 
STATIONS.. FEDERAL COMMUNICATIONS COMMISSION. 

'UNDER NO CIRCUMSTANCES SHOULD THIS VOLTAGE FALL BELOW 2..5 VOLTS, OR ExCEED 3.65 VOLTS. 

CITE DURATION OF THE VCITAGE RULSE MUST NOT EXCEED 154 CY ONE TORI7ONTAL SUNNING CYCLE. IN 

A?. LINE. '1 FRRUF SY5I"T, 164 OF OUR HORIZONTAL SCANNING CYCLE IS 10 mIc010.ECONDS. 

DESIGN—MAximUM RATINGS ARE LINI I ING VALUES OF OPERATING AND ENVIRONMENTAL COYDITION5 APPLICABLE 
TO A BOGEY ELEC -RON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLISHED DATA, AND SHOULD 

NOT BE EXCEEDED UNDER THE weRST PROBABLE CONDITIONS. THE DEVICE MANUFACT4RER CHOOSES TH:SE 
VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE D:VICE, TAXING RESPONSIBILITY FOR HE 

EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CKARACTERISTICS. THE 

EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN—MAXIMUM 
VALUE FOR THE INTENDED SERvICE IS ExCEEDED wITel A BOGEY DEVICE UNDER 711E wORsT pRoBA"LE 

OPERATING CONDITIONS ' ITT RESPECT TO SUPPLY— VOLTAGE VAR ATION, EQUIPMENT COMPONENT VARIATION, 
EQUIPMENT CONTROL A0JUSTMENT, LOAD VARIATION, SIGNAL VARIATION, AND EmviTONMENTAL CONDITIONS. 

lu `, OL ELE:-TPIC INC. ELECTRON TUBE ,)I ,310N ,E, ,C7.5EF 1, FLATE fofiC 
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3A4 

TUNG-SOL 

POWER AMPLIFIER PENTODE 

MINIATURE TYPE 

• 

• 
PLATE 
17M 

NOV. 1, 
1,411 

17.1Ax 

t 1  

T5i e 
MAX 

17. 

2 e 
 MAX 

WIRIJ 

KASS SUL. 

COATED FILAMENT 

UtI112 XILMIEXT 
E, APPLIED BETWEEN 

PINS 1 7 
E REFERRED TO PIN 1 
91 

2.8 VOLTS 
0.1 AMP. 

PAMUILFILMWIT 
E, APPLIED BETWEEN 

PIN 5 AID PINS 1 é 

RED TOGETHER. 

REFERRED TO PIN 5 

DC 

1.4 VOLTS 
0.2 AMP. 

A SHUNTING RESISTOR BUST It CONNECTED BE-
TWEEN PINS 1 AND 5 FOR SERIES-FILANENT OPER-
ATION. ITS VALUE SHOULD BE SUCH THAT THE 
VOLTAGE ACROSS THE SHUNTED SEC - ION IS EQUAL 
TO THE VOLTAGE BETWEEN PINS 5 ORO T. AE ADO-
ITIONAL SITUATING RESISTOR RAT BE NECESSARY 
BETWEEN PINS 1 AND 7 IF OTHER TUSES USED IN 

SERIES- FILAMENT AAAAA GEMENT CONTRIBUTE TO 
THE FILAMENT CURRENT OF THE jet. 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

THE 5A4 IS DESIGNED FOR USE IN COMPACT, LIGHTWEIGHT, PORTABLE EQUIPMENT. 
THE RELATIVELY LARGE FILAMENT EMPLOYED IN THE 5A4 ENABLES IT TO SUPPLY 
THE HIGH PEAK CURRENTS REQUIRED IN RF POWER APPLICATIONS. IN RF AMPLI-

FIER SERVICE THE 5A4 WILL DELIVER A POWER OUTPUT OF ABOUT 1.2 WATTS AT 
10 MEGACYCLES. IT IS RECOMMENDED THAT NO MATERIAL BE PERMITTED TO 
OBSTRUCT THE HOLE IN THE BASE SOCKET AS THIS TYPE MAY BE MANUFACTURED 
WITH THE EXHAUST-TUBE TIP AT THE BASE END. 

RATINGS 
IATERPRETED ACCORDING TO RYA STANDARD MB- 210 

MAWR WINNER 
AMPLIFIER AMPLIFIER 

MAXIMUM PLATE VOLTAGE 150 150 VOLTS 

MAXIMUM SCREEN VOLTAGE 90 135 VOLTS 

MAXIMUM GRID VOLTAGE -30 VOLTS 

MAXIMUM PLATE CURRENT 20 MA. 

MAXIMUM GRID CURRENT 0.25 MA. 

MAXIMUM TOTAL CATHODE CURRENT 18 25 MA. 

MAXIMUM PLATE INPUT 3.0 WATTS 

MAXIMUM PLATO DISSIPATION 2.0 2.0 WATTS 

MAXIMUM SCREEN DISSIPATION 0. 14 0.9 WATT 

DIRECT INTERELECTRODE CAPACITANCES 
11TH NO EXTERNAL SHIELD 

Ogle TO /LAW (Mr.) 
INPUT 

OUTPUT 

CONTINUED ON FOLLOWING PAGE 

0.344 
4.8 
4.2 

IMAICATES L CNA441 OR ADAITIOA 

COPYRIONT 11144 BY turio•soL ELECTRIC INC ELECTRON TUBE DIVISION NEWARK. NEW JERSEY U S A 



3A4 

TUNG-SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A1 AMPLIFIER 
VALUES FOR SERIES- FILAMENT OPERATION WILL DE APPROX-
IMATELY THE SAME AS FOR PARALLEL- FILAMENT OPERATION. 

PARALLEL FILAMERT ARRAIWIENEET 

Al POWER IF POWER 
AMPLIFIER AMPLIFIER 

AT 10 MC. 

PLATE VOLTAGE 135 150 150 vOLTS 

SCREEN VOLTAGE 90 90 135 VOLTS 

GRID VOLTAGE —7.5 —8.4 VOLTS 

PEAK AF GRIP VOLTAGE 7.5 8.4 VOLTS 
ZERO— SIGNAL PLATE CURRENT 14.8 13.3 u*. 

ZERO— SIGNAL SCREEN CURRENT 2.6 2.2 --- MA. 

MAXIMUM— SIGNAL PLATE CURRENT 14.9 14.1 18.3 MA. 

MAXIMUM— SIGNAL SCREEN CURRENT 3.5 3.5 6.5 MA. 

GRID CURRENT --- --- 0.13 MA. 

GRID RESISTOR --- --- 0.2 MEGOHM 

LOAD RESISTANCE 8 030 8 000 --- OHMS 

PLATE RESISTANCE 90 000 100 000 OHMS 

TRANSCONDuCTANCE 1 900 1 930 gmliOS 

MAXIMUM—SIGNAL POWER OUTPUT 0.6 0.7 1.2(.1,,Rox.) WATTS 

TOTAL HARMONIC DISTORTION 5.0 6.0 PER CENT 

• 

• 
PLATE 
1745 

AO,. 1, 
11MA 

imonATfA A COMM OR ANITIO0 
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3A5 

TUNG-SOL 

DOUBLE IR IODE 

MINIA-URE TYPE 

COATED FILAA,ENT 

PLATE 

1909 

NOV. 1, 

1947 

GLASS BULB 

SERIES FILAMENT 
Ef ',PRIM) BETWEEN 

PINf. 1 A 7 
E REFERRED TO PIN 1 
9 

2.8 VOLTS 
110 MA. 

PARALLEL FILAMENT 
E. APPLIED BETWEEN 

' PIN 4 AND PINS 1 é 

7 TIED TOGETHER. 

E REFERRED TO PIN 4 
9 

DC 

1.4 VOLTS 
220 MA. 

A SHUNTING RESISTOR MUST BE CORRECTED 8E-

TwEEN PINS 1 AND 4 FOR SERIES-FILAMENT OPER-

ATION. ITS VALUE SHOULD BE Sufi THAT THE 

VOLTAI.(ACNOSS ERE SNOUTED SECTICN IS EQUAL 

To THE VOLTAGE BETWEEN PINS 4 AND 7. AN ADD-

ITIONAL SHUNTING RESISTOR NAT 8E NECESSARY 

BETWEEN PINS 1 AND 7 IF OTHER TUBES USED IN 

SERIE,-FILAWENT ARRANGEMENT CONTRIBUTE TO 

THE FILAMENT CURRENT OF THE 305. 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

THE 3A5 IS INTENDED FOR USE IN HIGH FREQUENCY APPLICAT,ONS. THE RELATIV-
ELY LARGE FILAMENT EMPLOYED IN THE 3A5 ENABLES IT TO SUPPLY THE HIGH 
PEAK CURRENTS REQUIRED IN RF POWER APPLICATIONS. IN CLASS C SERVICE, A 
3A5 WITH ITS UNITS IN PUSH-PULL WILL DELIVER A POWER OUTPUT OF APPROX-
IMATELY 2 WATTS AT 40 MEGACYCLES. IT MAY BE USED AT STILL HIGHER FRE-
QUENCIES WITH REDUCED EFFICIENCY. EACH TR1OOE MAY BE USED INDEPENDENTLY 
OF THE OTHER. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO PLATE: ( G TO P) 

INPUT: ( G TO H) 

OUTPUT: ( P TO H) 

PLATE TO p_ATE: (P TG P) 

TRIODE TRIODE 
UNIT 1 UNIT 2 

5.2 3.2 Nef 
0.9 0.9 (opt 
1.0 1.0 44f 

0.32 

RATINGS 
INTERPRETED A!-A-ORDING TO RNA STANDARD m8-210 

AF RF 
AMPLIFIER AMPLIFIER 

FILAMENT VOLTAGE 1.4 2.E 1.4 2.8 VOLTS 

MAXIMUM PLATE VOLTAGE 135 135 VOLTS 

MAXIMUM DC GRID VOLTAGE --- -30 VOLTS 

MAXIMUM PLATE CURRENT 5 --- MA. 

MAXIMUM DC PLATE CURRENT ( PER UNIT) --- 15 MA. 

MAXIMUM DC GRID CMRRENT ( PER UNIT) --- 2.5 MA. 

MAXIMUM PLATE DISbIPATION 0.5 --- WAT 

MAXIMLM PLATE DISSIPATION (PER UNIT) --- 1.0 WATT 

MAXIMUM PLATE INPUT (.ER UN(T) --- 2.0 WATT 

CONTINUED ON FOLLOWING PAGE 

COPYRIGHT I•E2 II TUNG-SOL ELECTRIC INC ELECTRON TUBE DIVISION NEWARK NEW JERSEY U S A 



3A5 

TUNG-SOL 

CORY IllUE0 FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

AF AMPLIFIER 

HEATER VOLTAGE 1.4 2.8 VOLTS 

HEATER CURRENT 220 110 MA. 

PLATE VOLTAGE 90 VOLTS 

GRID VOLTAGE - 2.5 VOLTS 

PLATF CURRENT 3.7 MA. 

PLATE RESISTANCE 8 300 OHMS 

TRANSCONDUCTANCE 1 800 IIMHOS 

AMPLIFICATION .FACTOR 15 

RF POWER AMPLIFIER AND OSCILLATOR—CLASS "C' TELEGRAPHY 

AT 40 MC WITH BOTH UNITS IN PUSH—PULL 
IXEY-001,11 COMITIOAS PER MEE 1E105001 100OULATIOIM 

FILAMENT VOLTAGE 1.4 2.8 VOLTS 

FILAMENT CURRENT 220 110 MA. 

DC PLATE VOLTAGE 135 VOLTS 

DC GRID VOLTAGE: 

FROM A FIXED SUPPLY OF -20 VOLTS 

FROM A GRID RESISTOR OF 4 000 OHMS 

FROM A CATHODE RESISTOR OF 570 OHMS 

PEAK RF GRID - TO-GRID VOLTAGE 90 VOLTS 

DC PLATE CURRENT 30 MA. 

DC GRID CURRENT (APPROX.) 5 MA. 

DRIVING POWER ( APPROX.) 0.2 WATT 

POWER OUTPUT (APPROX.) 2 WATTS 

PLATE 
1910 

mov. 1, 
1947 
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3AF4A 

TUNIMIOL 

IR I ODE 

MINIATURE TYPE 

3' 

NUO(". 3 . 
- 
4 
MAX 
4 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

3.2 VOLTS 0.45 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

TON 

THE 3AF4A IS A MEDIUM MU TRIODE DESIGNED FOR LOCAL OSCILLATOR SERVICE IN 
TELEVISION RECEIVERS WHICH OPERATE IN THE ULTRA-HIGH-FREQUENCY REGION. 
INTERNAL LEAD INDUCTANCE IS REDUCED BY EMPLOYING DOUBLE CONNECTIONS TO 
THE PLATE AND GRID. THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED 
SUCH THAT HEATER VOLTAGE SURGES DUPING THE WARM-UP CYCLE ARE MINIMIZEE 
PROVIDED IT IS USED WITH OTHER TYPE WHICH ARE SIMILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 
WITH NO ExTERNAL SNIELD 

GRID TO PLATE 

GRID TO CATHODE AND HEATER 

PLATE TO CATHODE AND FEATER 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

OSCILLATOR SERVICE 

1.) 44.44f 

2.2 uuf 
0. 145 muf 

HEATER VOLTAGE 5.2 VOLTS 

MAXIMUM PEAK HEATEK - CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 50 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODEA 50 VOLTS 

MAXIMUM DC PLATE VOLTAGE 150 VOLTS 

MAXIMUM DC GPID VOLTAGE - 50 VOLTS 

MAXIMUM DC GPID CURRENT 8 MA. 

MAXIMUM PLATE INPUT 2.5 WATTS 

MAXIMUM PLATE DISSIPATION 2.25 WATTS 

MAXIMUM DC CATHODE CURRENT 28 MA. 

MAXIMUM GRID CIRCUIT RESISTANCE: 

FIXED BIAS NCT RECOMMENDED 

CATHODE BIAS 

HEATER WARM-UP TIME R 

A 
THE OC COMPONENT MUST NOT EXCEED 25 VOLTS. 

C.5 MEGOHM 

11.0 SECONDS 

• 
HEATER WARN- up - INE IS DEFINED AS THE TINE REGuIRED FOR YHE VOLTAGE ACROSS THE HEATER TO REACH 
BOO OF ITS RATED VOLTAGE « TER APPLYING 4 TIRES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 

OF THE TORE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TINES THE NOMINAL HEATER 2pERATING 
RESISTANCE. 

CONTINUED ON FOLLOWING PAGE 

TONG-SOL ELECTRIC INC. ELECTRON TuBE DIVISION BLOOMFIELD, NEw JERSEY, U.S.A. OCTOBER 1, 1956 ELATE 44285 



3AF4A 

TUNO•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 3.2 VOLT 

HEATER CURRENT 0.45 AMP. 

PLATE VOLTAGE 80 VOLTS 

CATHODE BIAS RESISTOR 150 OHMS 

AMPLIFICATION FACTOR 15 

PLATE RESISTANCE 2 270 OHMS 

TRANSCONDUC - ANCE 6 600 uMHOS 

PLATE CURRENT 16 MA. 

OPERATION AT 950 MC. 

DC PLATE VOLTAGE 

DC GRID VOL - AGE 

FROM A GRID RESISTOR OF 

DC PLATE CJRRENT 

DC GRID CURRENT ( APPROX.) 

100 VOLTS 

—4 VOLTS 

10 000 OHMS 

22 MA. 

400 4AMP. 

SIMILAR TIRE PRPRRRACM: Rxceibt for heater ratings the 3APUA is identical to the 604A. 

3AF4A 

Ef 3.2 Volts 

UT 

cA 

0,111 

o 
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3AF4A 

Frequency 930 Mt 
-Eb Varied: Ef Constant at 3.2 Volts 

Ef Varied: Eb Constant at 100 Volts 

TUI16-SOL ELECTRIC IOC. ELECTROA TUNE DIVISION BLOOMFIELD. REV JERSEY. U.S.A. OCTOBER. I, 1956 PLATE 04786 



3AF4A 

3AF4A 
Ef "= 3.2 Volts 
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TENTATIVE DATA 3AL5 

TUNS-SOL 

DOUBLE DIODE 

MINIATURE TYPE 

3. COATED UNIPOTENTIAL CATHODE 

r'MAX — r r HEATER 
I 
2 3.15 VOLTS 0.6 AMP. 
MAX AC OR DC 

4 
MAX 

_ _ ANY MOUNTING POSITION 

GLASS BULB 
BOTTOM VIEW 

MINIATURE BUTT — . 

7 PIN SAS) 

66T 

THE 3AL5 COMBINES TWO INDEPENDENT DIODE UNITS IN THE 7 PIN MINIATLRE 
CONSTRUCTION. DESIGNED FOR USE IN 600 MA. SERIES HEATER OPEROED 
RECEIVERS, ITS HIGH PERVEANCE PERMITS HIGH EFFICIENCsr IN EITHER FM OR 
AM DETECTOR SERVICE. THERMAL CHARACTERISTICS OF TH1 HEATER ARE 
CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM—UP CYCLE ARE 
MINIMIZED =ROVIDED IT IS USED WITH OTHER TYPES WHICH ARE S(MIU ' 
CONTROLLED- WITH THE EXCEPTION OF HEATER RATINGS, 175 CHARACTERII 
ARE IDENTICAL To TYPE 6AL5. 

DIRECT INTERELECTRODE CAPACITANCES 

PLATE INPUT: P TO ( HFK 4 IS) EACH UNIT 

COUPLING: iP TO 2P ( MAX.) 

CATHODE INPAT: K TO ( P4H+IS) EACH UNIT 

A ENTERNAL Sn'ELO v316 CONNECTED TO PIA f6. 

WITHOUT 
SHIELD 

2.5 
0.068 

3.4 

RATINGS 
INTERPRETED ACCORDIA1 TO CESIGN CENTER SYSTEM 

HEATER VOLTAGE 

MAXIMUM HEATER— CATHOLOE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL CC AND PEAK 
HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 
TOTAL DC AND PEAK 

MAXIMUM PEAK INVERSE VOLTAGE 

MAXIMUM AC PLATE VOLTAGE ( EACH PLAIE) RMS 

MAXIMUM STEADY STATE PEAK PLATE CURRENT ( EACH PLATE) 

MAXIMUM DC OUTPUT CURRENT ( EACH PLATE) 

MINIMUM TOTAL EFFECTIVE PLATE 
SUPPLY IMPEDANCE ( EACH PLATE) 300 ohms 

HEATER WARM— UP TIME ( APPROx.) * 11.0 SECONDS 

WITH 
UNI ELD 

3.2 
C.026 

3.6 
gPT 

g4f 

5.15 VOLT' 

200 VOLTS 

100 VCLTS 

200 VOLTS 

330 VCUU, 

117 VCLT 

54 MA. 

9 MA. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HALF—WAU RECTIFIER 

HEATER VOLTAGE 

HEATER CURENT 

AVERAGE DI:DE CURHENT ( EACH UNIT) AT 10 VOLTS OC 

3.15 
0.6 
60 

VOLTS 

AMP. 

THE RESONA ,AT FREQJENCY OF EACH UNIT OF THE 3ALS IS 700 MC. ( APPROX.) 

* HEATER MARM-LOI TINE IS DEFINED AS THE TIME Ri DuIRED FOR THE VOLTAGE ACROS5 THE HEATER T1) REACH 

1110E OF ITS RATED VOLTAGE AFTER APPLYING H TIME) RATED HEATER VOLTAGL, TO A CIRCUIT CONSISTING 
OF THE TUBE KATER 1H SERIES WITH A RESISTANCE OF VALUE 3 TINES THE NOMINAL HEATER OPERATING 
RE51:,TANCE. 

TuNC-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOONFIELD, NEW JERSEY, U.S.A. SEPTEMBER 1, 1964 PLATE e3932 



3AL5 

3AL5 
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3AU6 

TUNG-SOL 

750* 
— MAX 

1875" 
MAX 

2 125. 
MAX 

GLASS BULB 

MINIATURE BUTTON 
7 PIN BASE 67-1 

OUTLINE DRAWING 
JEDEc 5-2 

PENTODE 

MINIATURE TYPE 

COATED UNIPOTEN- IAL CATHODE 

HEATER 

3.15 VOLTS 600±40. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 

BASING DIAGRAM 

JEDEC 7Bx 

THE 3AU6 IS A PENTODE AMPLIFIER WITH SHARP CUT-OFF CONTROL CHARACTERISTICS. USING 

THE 7 PIN MINIATURE CONSTRUCTION. I T IS DESIGNED FOR USE IN 600 MA. SERIES HEATER OP-

ERATED RECEIVERS. WITH HIGH TRANSCONDLCTANCE AND LOW GRID PLATE CAPACITANCE, IT 

IS INTENDED FOR SERVICE AS EITHER AN RF CR AF AMPLIFIER. THERMAL CHARACTERISTICS OF 

THE HEATER ARE CON-ROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM-UP 

CYCLE ARE MINIMIZED PRCVIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CON-

TROLLED. WITH THE EXCEPTION OF HEATER RATINGS, ITS CHARACTERISTICS ARE IDENTICAt 

TO TYPE 6AU6 

DIRECT INTERELECTRODE CAPACITANCES 

ear_o" 
PENTODE CONNECTION: 

GRID TO PLATE: ( Gi TO P) MAX. 

INPUT: Gi TO(H+10-G2-1-6 .01S) 

OUTPUT: P TO(H-1.1<-1.G2i-G.361S) 

TRIODE CONNECTION: 
GRID TO PLATE: Gi TO(Pi-G2+GAIS) 

INPUT: Ci TO (I-+ K) 

OUTPUT: (*-1-G2+Gxh le TO (H- .K) 

A SHIELO * 316 CONNECTED TO I IN *7. 

WITHOUT 
SHIELD 

0.003 0.003 pf 
5.5 5.5 pf 
5 5 pf 

2.6 2.6 pf 
3.2 3.2 pf 
8.5 1.2 rf 

MAXIMUM RATINGS 
DES GB MAXIMUM VALUES -SEE EiASTAND4RD BD-239 

iRIODE - PENTODE 
CONNECTION CCNNECTION 

MAXIMUM HEATER-CATHOTE VOLTAGE: 

HEA -ER NEGATIVE WITH RESPECT TO CATHODE 20O 200 \.GLIS 

HEATER POSITIVE WITH RESPECT TO CATHODE 200 . 2CO. NOLT3 

mAxImu.m PLATE VOLTAGE 275 353 VOLTS 

MAxiMJM GRID «2 SUPPLY VOLTAGE --- 33) VOLTS 

MAXIMUM GRID /12 VOLTAGE --- SEE JS- C4-2 
MAXIMUM GRID * 3 VOLTAGE PIN #2 CONNECTED TO: PLATE CATHODE 

MAXIMUM PLATE DISSIPATION 3.5 3.5 WATTS 

MAXIMUM GRID :0') DISSIPATION WATTS 

mAxImu, GRID W2 INPuT: * VOLTS 

FOR GRID *2 VOLTAGES UP TO 165 VOLTS 0.75 OAT , 

FOR GRID «2 VOLTAGES BETWEEN 165 VOLTS 
AND MO vOL TS * SEE J5-C4- _ 

MAXIMUM POSITIVE D':: GRID Hi VOLTAGE 0 0 vOLTS 

.6 ATER WARM- UP TIME ( APPROX.) A 11.0 

--** INDICATES A CHEAGE. 

TUNG-SOL ELECTRIC INC., ELECTRON TUNE DIVISION, BLOOMFIELD, Ate JERSEY, U.S.A., ** GUST 1, 1962 PLATE 06527 



3AU6 

( TUNG SOL 

CONTINuEi. FRII PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS AI AMPLIFIER - PENTODE CONNECTION 

PLATE VOLTAGE 
GRID 02 VOLTAGE 
CATHODE BIAS RESISTOR 
GRID in VOLTAGE 
TRANSCONDUCTANCE 
PLATE CURREN7 
GRID # 2 CURRENT 
PLATE RESISTANCE ( APPROX.) 
GRID Al. VOLTAGE ( APPROX.) 

FOR I . la 11A. 

100 250 250 VOLTS 
100 125 150 VOLTS 
150 100 68 OHMS 

PIN # 2 CONNECTED TO PIN #7 AT sZ: 
3 900 4 500 5 200 

5 7.6 10.6 MA. 
4.3 MA. 

1.5 1 MEGOHMS 
2.1 
0.5 

-4.2 

3 

-5.5 

CLASS Al AMPLIFIER - TRIODE CONNECTIONc 

PLATE VOLTAGE 
GRID 012 VOLTAGE 
CATHODE RESISTOR 
GRID #3 VOLTAGE 
TRANSCONDUCTANCE 

PLATE CURRENT 

AMPLIFICATION FACTOR 

c TRIODE CONNECTION: GRID 42 AND GRID 03 CONNECTED TO PLATE. 

- 6.5 VOLT ,' 

250 VOLTS 

PLATE 
330 OHMS 

PLATE 
4 800 UNAHOS 

12.2 MA. 

36 

*NEATER WARM-UP TIME IS DEFINED AS THE TINE REQUIRED FOR ENE VOLTAGE ACROSS THE NEATER TO REACH 

80% OF ITS RATEE VOLTAGE AFTER APPLYING A TIMES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE NEATER IN SERIES WITH A RESISTANCE Ox VALUE 3 TIMES THE NONIMAL NEATER OPERATING 

RESISTANCE. 

• 
THE DC COMPONENT RUST NOT EXCEED 100 VOLTS. 
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TENTATIVE DATA 3AV6 

f  TUNG-SOL 

3» 

IMAX 

MAX 

MAX 

____L 

GLASS BULB 

DOUBLE- DI ODE TRIODE 

MINIATURE TYPE 

COATED UNIPOTEN7IAL CA -MODE 

HEATER 

5.15 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 
7 PIN BASE 

7OT 

THE 3AV6, WHICH COMBINES AHIGH-MU TRIODE AND TWO INDEPENDENT DIODE UNITS 
IN THE 7PIN MINIATURE CONSTRUCTION, IS DESIGNED FOR USE IN 600 MA. SERIES 
HEATER OPERATED RECEIVERS. IT PERMITS A SINGLE TUBE TO FUNCTION AS A 
DETECTOR, AVC RECTIFIER, AND AUDIO AMPLIFIER. COUPLING BETWEEN THE DIODE 
AND TRIODE SECTIONS IS MINIMIZED BY THE USE OF INTERNAL SHIELDING. THERMAL 
CHARACTERISTICS Og THE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE 
SURGES DURING THE WARM-UP CYCLE ARE MINIMIZED PROVIDED T IS USED WITH 
OTHER TYPES WHICH ARE SIMILARLY CONTRŒ_LED. WITH THE EXCEPTION OF HEATER 
RATINGS, ITS CHARACTERISTICS ARE IDENTICAL TO TYPE 6Av6. 

DIRECT INTERELECTRODE CAPACITANCES 

'11:1A WITHOUT S  SHIELD 

GRID TO PLATE: ( G TO p) 2 2 P.Pf 

INPUT: G TO (H+K) 2.2 2.2 41.1f 
OUTPUT: P TO ( H+K) 1.2 0.8 if 
COUPLING: 02 DIODE PLATE TO GRID (MAX.) 0.04 0.04 RIlf 

A ExTERNAL SHIELD #316 CONNECTED TO PIN 42. 

RATINGS 
IN -ENPRETE0 ACCORDINL TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE 

MAXIMUM HEATER- CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

HEATER POSITIVE WITH RESPECT TO CATHODE 
DC 
TOTAL OC AND PEAK 

MAXIMUM PLATE VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM POSITIVE DC GRID la VOLTAGE 

MAXIMUM DIODE CURRENT 
FORCONTINUOUS OPERATION ( EACH UNIT) 

HEATER WARM- UP TIME ( APPROX.) * 

5.15 VO-TS 

200 VOLTS 

100 
200 
500 
0.5 

0 

1 
11.0 

VO - TS 
VOLTS 

VOLTS 

WATT 

VOLTS 

MA. 

SECONDS 

* NEATER WARN- UP TIME IS DEFINED AS THE TINE RECWIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 

BO% OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOmIOAL HEATER OPERATING 

RESISTANCE. 

CONTINUED 011 FOLLOWING PAGE 

-*INDICATES A CHANGE. 
 oe 

Tulip-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOmFIELD, NEV JERSEY, U.S.A. SEPTEMBER 1, 1954 PLATE 03936 



3AV6 TENTATIVE DATA 

AA' TUNG-SOL 

4. 

CONTINUED FROs PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A1 AMPLIFILk 

HEATER VOLTAGE 3.15 3.15 VOLTS 

HEATER CURRENT 0.6 0.6 AMP. 

PLATE VOLTAGE 100 250 VOLTS 
GRID AI VOLTAGE — 1 —2 VOLTS 

PLATE RESISTANCE 80 000 62 500 OHMS 

AMPLIFICATION FACTOR 100 100 

TRANSCONDUCTANCE 1 250 1 600 gmHo' 
PLATE CURRENT 0.5 1.2 MA. 

AVERAGE DIODE CURRENT 
AT 10 VOLTS DC ( EACH UNIT) 2.0 2.0 MA. 

RESISTANCE COUPLED AMPLIFIER 

TRIODE UNIT 

HEATER VOLTAGE 3.15 3.15 VOLTS 

HEATER CURRENT 0.6 0.6 AMP. 

PLATE SUPPLY VOLTAGE 90 250 VOLTS 

CONTROL GRID VOLTAGE 0 0 VOLTS 

PLATE LOAD RESISTOR 220 000 470 000 OHMS 

CONTROL GRID RESISTOR 10.0 10.0 MEGOHMS 

INPUT CONDENSER 0.01 0.01 gf 

OUTPUT CONDENSER 0.01 0.01 gf 

GRID RESISTOR OF FOLLOWING STAGE 470 000 470 000 OHMS 

SIGNAL SOURCE IMPEDANCE ( MAX.) 1 000 1 000 OHMS 

DISTORTION 5 5 PERCENT 

OUTPUT VOLTAGE 5.5 50 VOLTS 

VOLTAGE GAIN AT 400 CPS 42 63 

INPUT 

NOTE: COUPLING CAPACITORS C 

AND C SHOULD SE SE-9 

LECTE8 TO GIVE DESIRED 
FREQUENCY RESPONSE. Rk 

SHOULD BE ADEQUATELY 

Or-PASSED NY CAPAcITOR 

Ck . 

Eo 
OUTPUT 

PLATE A3937 SEPTEMBER 1, 1954 TUNG-SOL ELECTR.0 INC. ELECTRON USE DIVISION OLOONFIELD, NEW JERSEY, 



3AV6 
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3 

3AV6 
TRIODt UNIT 

Ef " 5.1.5 Volts 

2e0 300 400 500 

PLATE VOLTS 
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3AV6 
TRIODE UNIT 

Ef 3.1_5 Vol ts 
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TOM-SOL ELECTRIC INC. ELECTRON TUNE DIVISION BLOOMFIELD. NCR JERSEY, U.S.A. AUGUST A, 1954 PLATE • 11176 



3AV6 

3AV6 
EACH DIODE UNIT 

Ef -3.15Volts 

o 

40 

oo 

Si gnal Input - 30 Volts 

20 

 15 

8 

2 

25 50 75 100 125 150 
RECTIFIED MICROAMPERES 

• 

PLATE . 3877 AUGUST 1, 1950 TuNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, UN JERSEY, U.S.. 



ZAW3 

TUNG-SOL 

DIODE 

Uglf -1„-

e- 1 PIC 
HEATER 

3.15 VOLTS 0.22 AMP. 
T-9 

1 1.281' Ax 

CAP 

C1-3 

3000" 

2 625' 

- I 

GLASS BULB 

INTERMLDIATE SHELL 4-
6 PIN OCTAL 136-e 

OR 
SNORT INTERMEDIATE SHELL 

6 PIN OCTAL 
PITH BARRIERS 

ANY MOUNTING POSITION 

IC 

IC IC 

BOTTOM VIEW 

BASING DIAGRAM 
JEDEC BET 

H,K 

THE 3AW3 IS A CATHODE TYPE DIODE OESIGNED FOR USE AS A HIGH VOLT/GE, 
HALF-WAVE RECTIFIER OF THE HIGH-VOLTAGE PULSES PRODUCED IN THE SCANNING 
SECTIONS OF TELEVISION RECEIVERS. ELECTRICALLY IT IS SIMILAR TO THE 5A3, 
BUT IT IS SHORTER IN LENGTH. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EX -ERNAL SHIELD. 

PLATE TO HEATER CATHODE & INTERNAL SHIELD ( APPROX.) 1.5 pf 

RATINGS 
INTERPRETED ACCORDING TO DE ION MAXIMUM SYSTEM 

FLY BACK VOLTAGE RECTIFIER B 

HEATER VOLTAGE A 3.15 VOLT 

MAXIMUM INVERSE PLATE VOLTAGE 30,000 VOLTS 

MAXImUM PEAK PLATE CuPRENT 88 MA. 

MAXIMUM AVERAGE PLATE CURRENT 1.7 WA. 

MAXIMUM VOLTAGE PULSE DURATION 10 9V-SEC. 

ATHE HEATER VOLTAGE SMOUID NEVER FALL BELOW 2.E5 VOLTS MDR RISE ABONE 3.65 VOLTS. 

B POR OPERATION IN A 525-IINE, 30- FRAME SYSTEM AS DESCRIBED IN " STANDARDS OF GOOD ENGINEERING 
PRACTICE FOR TE_EVISION BROADCAST STATIONS: FEDERAL COMMUNICATIONS COMMISSION", THE DUTY CYCLE 
OF THE VOLTAGE PULSE MUST NOT EXCEED 151 OF ONE SCANNING CYCLE. 

--N. INDICATES A CHANGE. 

CONTINUED ON POLLONING PAGE 

 No,  

TANS-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, 81.00WFIELD. NET; JERSEY, U.S.A. OCTOBER 1, 1962 PLATE A6581 
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TENTAT VE CATA 3B28 

• i.135 

MA 

GLASS BULB 

TURG•Silt 

DIOCE 

FILAMENT 

2.5f5% VOLTS 5.0 AMR 

AC OR OC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL MEDIUM SHELL 
4 PIN BAYONET BASE 

VP 

THE 3828 IS A XENCN = ILLED HALF WAVE RECTIFIER FOR USE IN HIGH VOLTAGE_ 
CIRCUITS. TgE TUBE IS DESIGNED TO CPERATE OVER 4 WIDE TEMPERATURE RANGE 
WITHOUT THE NECESSITY OF HEAT;NG CR COOLING DEVICES. ITS HARD GLASS EN-
VELOFE AND WELL SU0PCRTED MOUNT MAKE IT PARTICULARLY SLITED FOR MILITARY 
AND NDUSTRIAL USE. AS CONTRASTED TO SIMrLAR M2IRCJRY-VAPOR TUBES, TH 
3828 MAY BE MOUNTED [N ANY POSITION AND IS NOT SUBJECT TO MERCURY-SPLASr 
PRJBLEMS. ITS EFFICIENT OXIDE COATED FILAMENT IS FAST HEATING. AS CON-
Sl3TENT WITH FILAMENTAR' GAS AND VAPOR RECTIFIER TUBE PRACTICE, QUAD-

RATUFE EXCITATION OF THE FILAMENT IS RECOMMENDED FOR OBTAINING THE LONG-
EST -UEE LI=E. IN QUADRATURE OPERtTION, THE F ' LAMENT CURRENT IS PHASE. 
TO BE AT A MINIMUM WHEN THE PEAK tIODE CURRENT FLCWS. HOWEVER THE TUB 
CARRIES FU...L. RATINGS OR IN PHASE OPERATION OF THE FILAMENT. 

MAXIMUM RATINGS 

MAKILlim PEAK INVERSE VOLTAGE 5 000 10 000 VOLTS 

MAtIA.Im PEAK CATHOLE tURFENT 2. 1. AMP. 

mAXII,UM AVEFAGE CA - MODE CURREN - 0-5 0.25 AMP ' 

MAXIWUM SUBGE CATHODE CURRENT 20. 20. AMP. 

(MAXIMUM OJRATION TIME 0.5 SECONCE) 

MAYINUM AVERAGING TIME 30. 30. SECOND -

MAXIMUM sumrLy FRECUENCY 500 150 CPS 

AMBIENT TEMPERATURE LIMITS —55 TO +73 —551.0+75 ° c 

ELECTRICAL DATA 

FILAMENT VOLTAGE 2.5±5$ VOLTS 

FILAMENT CLRRENT AT 2.5 VÍLTS 5.0 AMP. 

MINIMUM CA1MODE HEATPAG TIME 5. SECONDS 

AVERASE ANODE VOLTAGE DROP 10. VOLTS 

PEAK ANODE VOLTAGE DROP 14. VOLTS 

CRITISAL ANOCE VOLTAGE 30. VOLTS 

CONTINUED ON FOLLOWING RAGE 

TUNG-SOL EL E,TR I C INC. EL ECTRem TUBE IVISION BLOCWIELO, NEW JER5E , , U.S. A. WAY 1, 1958 PLATE NS. " 

 .1 



3B28 TENTATIVE DATA 

TUNG-SOL 

MECHANICAL DATA 

MAXIMUM CIRCUIT VALUES 

• 

FITAMINT 
DC OUTPUT IAPPROX [ RIPPLE 

FIG CIRCUlt TRAN . FORMER NO OF SECONDARY 
Eoc IN loc IN VOLTS FREO OPERATION TUBES VOLTS 

ERRS VOLTS AMPERES RUS 

HALF WAVE 
1  SINGLE PHASE SINGLE PHASE IN PHASE 1 7000A 3200 0.25 3500 f 

5500b .600 0.50 1750 

FULL WAVE SINGLE PHASE 
2 SINGLE PHASE CENTER TAP 

IN PHASE 2 5500A 5200 Q.50 1500 2f 
175e 1600 1.00 750 

3 
BRIDGE CIRCUIT 
SINGLE PHASE 

SINGLE PHASE IN PHASE 4 7000A 6400 0.50 3000 2f 
3500B 3200 1.00 1500 

HALF WAVF 
-WYE 4 THREE PHASE 

DELTA 3 4000A 4800 0.75 860 3f 
2000B 2400 1.50 450 

5 
FULL WAVE 
THREE PHASE 

DELTA-WYE QUADRATURE 6 4000A 9500 0.75 400 6f 
2000 F ‘4750 1.50 200 

FU, L WAVE 
6 THREE PHASE 

DELTA-IDELTA QUADRATURE 6 7000m 9500 0.75 400 6f 
35008 4750 1.50 200 

HALF WAVE 

7 
SIX PHASE 
(THREE PHASE 

OELTA-STAR QUADRATURE 6 55000 4800 1.0 200 6f 

SUPPLY) 
17500 2400 2.0 100 

DC OUTPUT VALUES ARE THOSE SUIPLIED TO A CHOKE INPUT FILTER MITT A PURE SINE RAVE SUPPLY. 

A VALUES ARE FOR A MAXIMUM OF 1DICV PEAK INVERSE VOLTAGE PER TUBE AND 150 CPS RAXIMUM SUPPLY FREQUENCY. 

eVALUES FOR A MAXIMUM FO 5. XV PEAK INVERSE VOLTAGE PER TUBE AND 500 CPS MAXIMUM SUPPLY FREQUENCY. 



TENTATIVE DATA 3B28 

FIGURE 3 - FULL WAVE 
BRIDGE CIRCUIT 
-SINGLE PHASE 

Phi 

Ph2 

Ph3 

• 

TUNS-SOL 

FIGURE I - HALF wevE 
-SINGLE PHASE 

  X 

 Y. X 

FIGURE 2 - FULL *AVE - SiNGLE PHASE 

FIGURE 4 - HALF WAVE - THREE PHASE 

- 

E0  

TUNG-SOL ELECTRIC INC. ELECTaON TUBE DIRISICM BLOONFIEL9, NEw JERSEY, A.S.A. MAY 1, 1958 PLA - E 4521/ 



3B28 TENTATIVE DATA 

TUNII•SOL 

FIGURE 5 - FULL WAVE-THREE PHASE 

• 

FIGURE 6 - FULL WAVE - THREE PHASE 

FIGURE 7 - HALF WAVE-SIX PHASE (3 PHASE SUPPLY) 

e 



3BA6 

  TUNO•SOL   

r MAX 

. 

I we. 
I 2125 
MAX 

GLAS BJLe 

NINIATOTE WTI% 
7 PIN EASE E7-: 

OUTLINE DAMN_ 
JEDEC 5-2 

PENTODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

.15 VOLTS 600±40 M. 

AC OR DC 

ANY MOUNTING POSITION 

G 

IS 

BOTTOM VIER 

EASING DIAGRAM 

uEDEC INA X--

THE 3BA6 IS A REMOTE CUT-OFF PENTODE USING THE 7 PIN MINIATURE CONSTRUC-
TION. IT IS DESIGNED FOR SERVICE AS A HIGH-GAIN FREQUENCY OR INTER— 
MEDIATE-FREQUENCY AMPLIFIER IN 600 MA. SERIES HEATER OPERATED TELEVISION 
RECEIVERS. THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCN 
THAT HEATER VOLTAGE SURGES DURING THE WARM-UP CYCLE ARE MINIMIZED PRO-
VIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. WITH 
THE EXCEPTION OF HEATER RATINGS, ITS CHAFACTERISTICS ARE IDENTICAL TO 
THE 6BA6. 

DIRECT INTERELECTRODE CaPACITANCES 

GRID TO PLATE: Gi TO P ( MAX.) 

INPUT: Gi TO ( H-I-K4-G24-GAIS) 

OUTPUT: P 10 ( H+K-I-G 2-1-GAIS) 

A ExTEA6A. SHIELD *316 COmMECTE0 TO PIN C. 

WITH SMIELDA WITHOUT SHIELD 

0.0035 0.0035 pf 

5.5 5.5 pf 

5.5 5 pf 

—.RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

MAXIMUM PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLT , 

HEATER POSITIVE WITH RESPECT TO CATHODE 200c VOLT' 

MAXIMUM PLATE VOLTAGE 330 VOLTS 

MAXIMUM GRID * 2 SUPPLY VOLTAGE 330 VOLTS 

MAXIMUM GRID 02 VOLTAGE SEE J 

MAXIMUM GRID 0.3 VOLTAGE PIN II2 CONNECTED YO PIN AI AT SOCKET 

MAXIMUM POSITIVE DC GRID 01 VOLTAGE 0 VOLT 

MAXIMUM NEGATIVE DC GRID # 1. VOLTAGE 55 VOLTS 

MAXIMUM PLATE DISSIPATION 3.4 WATT= 

MAXIMUM GRID # 2 DIESIPATION: 
FOR VOLTAGES UP TO 165 VOLTS 0.7 WATT 

FOR VOLTAGES BETWEEN 165 & 330 VOLTS SEE J C 

CTNE DC COMPONENT MUST NUT EXinE0 100 VOLTS. 

—YPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A1 AmPLIFIEP 

PLATE VOLTAGE 100 250 VOLTS 

GRID 03 VOLTAGE 0 0 VOLTS 

GRID 02 VOLTAGE 100 100 VOLTS 

CATHODE BIAS RESISTOR 68 68 OHMS 

PLATE RESISTANCE ( APPROX.) 0.25 1.0 MEGOHM 

TRANSCONDUCTANCE 4 300 4 400 µMHOS 
PLATE CURRENT 10.8 11 MA. 

GRID #2 CURRENT 4.4 4.2 MA. 

GRID #1. VOLTAGE ( APPROX.) FOR Gm  = 40 umHOS —20 — 20 VOLTS 

—.INDICATES A CHANGE. 

 ,e 
TANS-SOL ELECTRIC INC. ELECTRON TUNE DIVISION BLOOMFIELD, MEN JERSEY, U.S.A. AAR> 1, 1962 PLATE 46400 
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TENTATIVE DATA 3BC5 

MAX., 

12T, 

_imAx 

GLASS BULB 

TUNS-SOL 

PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

3.15 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

THE 38C5, A HIGH iRANSCONDUCTANCE PENTODE VOLTAGE AMPL'FIER IN THE 7 PIN 
MINIATURE CONSTRUCTION, IS DESIGNED FOR USE IN 600 MA. SERIES HEATER 
OPERATED RECEIVERS. IT IS USEFUL AS AN RF AMPLIFIER UP TO ABOUT 400 MC. 
AND AS A HIGH—FREQUENCY INTERMEDIATE AMPUFIER. THERMAL CHARACTERISTICS 
OF THE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE 
WARM—UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH 
ARE SIMILARLY CONTROLLED. WITH THE EXCEPTION OF HEATER RATINGS, ITS 
CHARACTERISTICS ARE IDENTICAL TO TYPE 6805. 

DIRECT INTERELECTRODE CAPACITANCES 

WI TH 
SKIELD A 

WITHOUT 
SHIELD 

PENTODE CONNECTION: 

GRID TO PLATE: ( GI, TO P) 0.02 0.03 41-Lf 
INPUT: Gi TO (HrioG rFGAls) 6.6 6.5 44f 
OUTPUT: P TO (H+K+G2+Gy.is) 3.1 1.8 MIlf 

TRIODE CONNECTION: ( G2 TIED TO PLATE) 

GRID TO PLATE: ( Gi TO P-I-G2) 2.5 2.5 Ile 
INPUT: Gi TO ( Iti-K+GAIS) 4 3.9 40 
OUTPUT: Pi- G2 TO ( 1.14-K+GAIS) 4.3 3 44f 

A EFTERmAL SHIELD N316 CoMMECTED TO PIA 107. 

RATINGS 
INTERPRETED ACCOR0146 TO OES160 CENTER SYSTEM 

TRI000 PILITOK 
HEAlER VOLTAGE 3.15 3.15 VOLTS 
MAXIMUM PEAK HEATER— CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 
TOTAL DC ANO PEAK 200 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 
OC 100 100 VO...TS 
TOTAL DC AND PEAK 200 200 VOLTS 

MAXIMUM PLATE VOLTAGE 300 300 VOLTS 

MAXIMUM GRID 12 VOLTAGE --- 150 VOLTS 
MAXIMUM GRID 02 SUPPLY VOLTAGE --- 300 VOLTS 

MAXIMUM PLATE DISSIPATION 2.5c 2 WATTS 

MAXIMUM GRID 02 DISSIPATION --- 0.5 WA TT 

MAXIMUM POSITIVE DC GRID ii, VOLTAGE 0 0 
HEATER WARM— UP TIME ( APPROX.)' 11.0 

A TRIODE COONECTIOM: G2 CONNECTED TO PLATE. 

BTOTAL DISSIPATION POR PLATE PLUS SCREE«. 

'NEATER WARM-UP TIME IS OEPIPEO AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS INC NEATER yo REACH 
SOS OF ITS RATED VOLTAGE AFTER APPLVING 4 TIMES RATED NEATER VOLTAGE -0 A CIRCUIT CONSISTIRG 

OF THE TUBE NEATER IN SERIES WITH A RESISTANCE OF VALVE 3 TIMES THE RoMIAAL HEATER OPERBBING 
RESISTANCE. 

—, INDICATES A CHARGE. 

S... ..., 

TUNO-SOL ELECTRIC IIIC. ELECTRON UN DIVISION ALOANFIELO. MEW JERSEY, U.S.A. SEPTEMBER 1, 1054 PLATE 03930 



3BC5 TENTATIVE DATA 

TUNO-SOL 
CONTINuED FTOH PRECEDIMG PAC,E 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS AI AMPLIFIER PENTODE CONNECTION 

HEATER VOLTAGE 5.15 3.15 3.15 VOLTS 

HEATER CURRENT 0.6 0.6 0.6 AMP. 

PLATE VOLTAGE 100 125 250 VOLTS 

GRID / 2 VOLTAGE 100 125 150 VOLTS 
CATHODE RESISTOR 180 100 180 OHMS 

PLATE RESISTANCE ( APPROX.) 0.6 0.5 0.E mEGOHM 

TRANSCONDUCTANCE 4900 6100 5700 WAHOS 

PLATE CURRENT 4.7 8 7.5 MA. 

GRID 12 CURRENT 1.4 2.4 2.1 MA. 

GRID In VOLTAGE ( AppROX.) FOR 

1b2 - "D /le ' -5 -6 -8 VOLTS 

CLASS AI AMPLIFIER - TRIODE CONNECTIONB 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

CATHODE RESISTOR 

PLATE RESISTANCE ( APPHux./ 

TRANSCONDUCTANCE 

PLATE CURRENT 

AMPLIFICATION FACTOR 

B TRIOOE CONNECTION 42 CORNECSED TO PLATE. 

3.15 3.15 
0.6 0.6 
250 180 
820 330 

0.009 0.006 
4400 6000 

6 8 
40 42 

VOLTS 

AMP. 

VOLTS 

OHMS 

MEGOHM 

ummos 
MA. 

3BC5 
PENTODE CONNECTION 

Ef 3.15 Volts 

Eb - 250 Volts 

-2 

GRID # 1 VOLTS 

15 

PLATE *39 9 SEPTEWBEd 1, 195. T MG-, Ol ELECT. C INC. ELECTRON TUNE DivISIOA BLOONTIELO. Ac. EASE', 







TENTATIVE DA7A 38E6 

é 

e 

GLASS BULB 

TUNE,-SOL 

HEPTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

3.15 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

ICY 

THE 3BE6, A PENTAGRID CONVERTER USING THE 7 PIN MINIATURE CONSTRUCTION, 
Is DESIGNED FOR USE IN 600 MA. SERIES HEATER OPERATED SUPERHETERODYNE 
RECEIVERS. IT IS INTENDED FOR SERVICE AS A COMBINED OSCILLATOR AND MIXER. 
THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER 
VOLTAGE SURGES DURING THE WARM-UP CYCLE ARE mINIMIZED PROVIDED IT IS USED 
WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. WITH THE EXCEPTION OF 
HEATER RATINGS, ITS CHARACTERISTICS ARE IDENTICAL TO TYPE 68E6. 

DIRECT INTERELECTRODE CAPACITANCES 

Will, l.e WITHOUT 
SHIELD 

MIXER GRID TO PLATC: ( G3 TO P) MAX. 0.25 0.30 ggf 

MIXER GRID TO OSCILLATOR GRID: ( G3 TO Gi.) MAX. 0.15 0.15 glaf 
RP INPUT: G3 TO ( 44-1(4-Gii-G26,4+65+P) 7.0 7.0 44f 
OSCILLATOR INPUT: Gi TO ( H-1-K-I.G26,44 534-65+P) 5.5 5.5 ggf 

MIXER OUTPUT: P TO ( H+K-I-Gi+G2&44-G3-1-G5) 13 8.0 ggf 

OSCILLATOR GRID TO CATHODE: ( Gi TO Ki-G5) 3.0 3.0 ggf 

OSCILLATOR OUTPUT: K TO ( H-I-G26,41-G 3 +P) 20 15 ggf 

OSCILLATOR GRID TO PLATE: ( Gi TO P. MAX. 0.05 0.1 gg ' 

AEATERNAL SHIELO 1316 CONNECTED TO PIN 02. 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SOSTEN 

HEATER VOLTAGE 3.15 VOLTS 

MAXIMUM HEATER - CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 100 VOLTS 
TOTAL DC AND PEAK 200 VOLTS 

MAXIMUM PLATE VOLTAGE 300 VOLTS 

MAXIMUM GRIDS in AND 14 VOLTAGE 100 VOLTS 

MAXIMUM GRIDS 02 AND H4 SUPPLY VOLTAGE 300 VOLTS 

MAXIMUM NEGATIVi DC GRID WS VOLTAGE - 50 VOLTS 

MAXIMUM POSITIVE DC GRID 13 VOLTAGE 0 VOLTS 

MAXIMUM PLATE DISS PATION 1.0 WATT 

MAXIMUM GRIDS in AND 04 DISSIPATION 1.0 WATT 

MAXIMUM CATHODE CURRENT 14 MA. 

HEATER WARM- UP TIME ( APPROX.) * 11.0 SECONDS 

* HEATER wARN-UP TINE 15 DEFIWE) AS THE TIME RUMIRED FOR THE VOLTAGE AC11055 THE HEATER TO REACH 
80% OF ITS RATED VOLTAGE AITER APPLYING 4 TIMES RATED HEATER VOLTAGE RI A CIRCUIT CONSISTING 
OF THE TUNE HEATER IN SERES WITH A RESISTANCE OF VALUE 3 TIRES THE NwRINAL HEATER OPERATING 
RESISTANCE. 

CONTINUED ON FOLLOWING PAGE 

-.INDICATES A CHANGE. 

TuNG...SOL ELECTRIC INC. ELECTRON TM DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. SEPTEMBER 1, 1454 PLATE 03440 



38E6 TENTATIVE DATA 

  TUN 6-S 0 L   

[WINDED FROM PRECEMAG PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CONVERTER SERVICE - SEPARATE EXCITATION B 

HEATER VOLTAGE 3.15 3.15 VOLTS 
HEATER CURRENT 0.6 0.6 AMP. 
PLATE VOLTAGE 100 250 VOLTS 
GRID 03 VOLTAGE -1.5 -1.5 VOLTS 
GRIDS 02 AND 04 VOLTAGE 100 100 VOLTS 
GRID fi VOLTAGE ( OSCILLATOR GRID) RMS 10 10 VOLTS 
GRID lit RESISTANCE ( OSCILLATOR GRID) 20 000 20 000 OHMS 
PLATE RESISTANCE ( APPROX.) 0.4 1.0 MEGOHmS 
GRID it CURRENT ( OSCILLATOR GRID) 0.5 0.5 MA. 
CONVERSION TRANSCONDUCTANCE 455 475 gmHOS 
PLATE CURRENT 2.6 2.9 MA. 
GRIDS 12 AND 04 CURRENT 7.0 6.8 MA. 
CATHODE CURRENT 10.1 10.2 MA. 
GRID 03 VOLAGE FOR GC . 10 µMHOS ( APPROx.) -30 -30 VOLTS 
GRID * 1 VOLTAGE FOR Dc . 100 4MHOS ( APPROx.) -6 -6 VOLTS 

BCHARACTERISTICS SHOWN ARE °STAINED IN THE STANDARD RYA CONVERSION CONDUCTANCE TEST SET WHICH 
USES SEPARATE EXCITATION. THE CHARACTERISTICS UNDER THESE CONDITIONS CORRESPOND VERY CLOSELY 
WITH THOSE OBTAINED IN A SELF-EXCITED OSCILLATORY CIRCUIT OPERATING WITH ZERO RIAS. 

OSCILLATOR CHARACTERISTICS 
NOT OSCILLATING 

GRID * 1 VOLTAGE 0 VOLTS 

GRID Ii VOLTAGE ( OSCILLATOR GRID) 0 VOLTS 
GRIDS 42 ANC 14 CONNECTED TO PLATE 100 VOLTS 
TRANSCONDUCTANCE BETWEEN GRID 01 

AND GRIDS 02 AND 14 CONNECTED TO PLATE 7 250 gmHos 
AMPLIFICATION FACTOR BETWEEN GRID 0i 

ANO GRIDS 02 AND *4 CONNECTED TO PLATE 20 
CATHODE CURRENT 25 MA. 
GRID fi VOLTAGE ( APPROX.) FOR lb . 10 µA -11 VOLTS 

po,TE , 1941 SEPTENSEN 1, Mx TUNG- SOL ELECTRIC INC. ELECTROI TARE 011,1510% SLOOMPIILD, NEW JERSEY, u.S.A. 
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SELF — EXCITATION 

Ef = 3•15 Volts 
Eb = 250 Vol ts 
c2 & E4 .. loo VOI ts 

"C3 ... —1 VOI t 

R91 .• 20000 Ohms 

P - Percentage Rat io of 
Ek to Ek + Eg where 

• Voltage across 
Oscillator- coil 
Sect ion between 
Ground & Cathode: 
Oscillator Vol tage 
between Cathode and 
Grid. 

- gc for values of Ek 

-gc for values percent P 
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PLATE 0388, AUGLIST 1, 1R5N TUAS-SOL ELECTRIC INC. ELECTRON TUBE OlvISIOR BLOOMFIELD, BE« JERSEY, U.S.A. 



3BE6 

38E6 
SE:_E-EXCITATION 

Ef ' 3.15 Volts   
Eb = 250 Volts 
E2 & Ec4 = 100 Volts   
E, 3 = 0 Volts 
Rg, = 20000 Ohms 
Ici = 0.5 Ma. 

Cnnversion Gain = 
IF Output Volts 

RF Input Volts to G   

0 I 0 2 0 3 0.4 

RESONANT LOAD IMPEDANCE - MEGOHMS 

--« Recommended Min. 
= 0.16 Ma. 
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313E6 
SEPARATE EXCITATION 

Ef . 3.15 VOIES 
Eb = 250 Volts 
EC2 & 4 100 Volt; 
EC3 . -1.5 Volt; 
gi = 20000 Ohms 

Je1 Current Vareo 
of Oscillato' 

voltage 

ge 

by 

---

-- ----- la 

0 25 0 50 0.75 I 

GRID # 1 ( 1) MILLIAMPERES 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. AUGUST 1, 1954 PLA E AiRRO 
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3BN4A 

MAX 

1875 . 

MAX 

2 125. 
MAX 

LI 
GLASS BULe 

NI NI STORE BUTTON 

PIN BASE E7-1 
OUTLINE DRAWING 

. EC EC 5-"' 

TUNG-SOL 

TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HE 

i.0 VOLTS 450i5) MA. 4 AC OR [NC 

A 

ANY MOUNTING POSITION 

DESING MAXIMUM RATING SYSTEm. 

THE 313N4A IS & MINIATURE MEDIUM-MU TRIODE DESIGNED FOR USE AS A RADIO-FREQUENCY AM 

PLIFIER IN VHF TELEV'SION — UNERS. THERMAL CHARACTERISTICS OF THE HEATER ARE CON 

TROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM-UP CYCLE ARE MINIMIZE , 

PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. 

GRID TO PLATE 

I INPUT 

OUTrUT 

HEATER TO C9THODE 

DI RECT INTERELECTRODE CAPACITANCES 
'PITA EXTERNAL SHIELD 0316 

RATINGS 

DESIGN CENTER VALUES - SEE EIA STANDARD RS -239 

1.2 
3. 2 
1.4 
2.8 

MAX MUM PLATE VOLAGE 275 VOLT 

MAXIMUM DC GRID VOLTAGE 0 VOLT 

MAXIMUM PLATE DISSIPATION 2.2 W9TTS 

MAX.MUM DC CATHODE CURRENT 22 MA. 

MAXIMUM HEATER — CATHODE VOLTAGE 

HEATER 1,25ITIVE WITH RESPECT TO .2ATHODE 100 VOLT 5 

HEATER NEGATIVE WITH RESPECT TO CATHODE 100 VOLTS 

MAX MUM GRID CIRCJIT RESISTANCE 0.5 MEGOHMS 

HEATEP WARM—UP TIME R 11 SECONDS 

* HEATER WARN- UP TIME IS DEFINED AS THE TIME RI-QUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 

BO% OF ITS RATED VOLTAGE AFTER APPLYING y T'WES RATED HEATER VOLTAGE TO A CIRCUIT CONSISIINZ 
OF THE TUBE MaTER IN SERIES WITH A RESISTARCE OF VALUE 3 TINES THE NOMINAL NEATER OPERATIAS 

RESISTANCE. 

DESALA-MAXINUM RATINGS ARE THE LINITING VALUES EXPRESSED WITH RESPECT PO -BOGIE TUBES AT wHICIE 
SATLSFACTORY TuBE LIFE CAN BE ExPEPTED TO OCCUR. TO OBTAIN SATISFACTORY : IRCulT PERFORmAACE, 

THEREFORE, TEE EQUIPmEIT DESIGNER muST ESTABLISH THE EIRCUIT DESIGN SO THAT NO DESIGN-mAximum 
VAL E IS EXCEDES WITH A BOGIE TUBE UNDER THE WOR'T PROBABLE OPERATING CONDITION'S HITO 
RESPECT TO SUPPLY- VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, ECUIPNENT CONTROL ADuuST-

MEAT. LOAD VARIATION, AMO FAVIRONmENTAL CONDITIONS. 

CONTINUED ON FOLLOWING PAGE 

At',V IC INC. ELECTION DAVE DIvISION BLOCmFIELD, AEA JERSEY, u.S.9. J:Ly 1, 19e2 PLO,. ".e4 



3BN4A 

e«. TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

PLATE VOLTAGE 

CATHODE - BIAS RESISTOR 

AMPLIFICATI3N FACTOR 

PLATE RESISTANCE ( APPROX.) 

TRANSCONDUCTANCE 

PLATE CURRENT 

GRID VOLTAGE ( AP;ROX.) 

I = 100 ',AMPS. 

 .1 



3BN6 

PENTODE 

MINIATURE TYP--=_ 

• COATED UNIPOTENI IAL CATHODE 

GATED—BEAM DISCRIMINATOR 

FOR FM AND INTERCARRIER Gi 3 

TELEVISION RECEIVERS 

ANY MOUNTING POSITION 

GLASS BULB 

MINIATURE BUTTNI 

7 PIN BASE E7-: 

OUTLINE (MARINE. 

JEDEC 5-1 

BOTTOM VIEW 

BASING DIAGRAM 

JEDEC IDE 

THE 313N6 IS A GATED—BEAM DISCRIMINATOR TUBE USING THE 7 PIN MINIATURE 
CONSTRUCTION. IT IS DESIGNED TO PERFORM THE COMBINED OPERATION OF DE— 
TECTOR AND AUDIO—VOLTAGE AMPLIFIER IN 600 MA. SERIES HEATER OPERATED 
TELEVISION RECEIVERS. A UNIQUE DESIGN, MAKING USE OF THE ELECTROSTATIC 
BEAM DEFLECTION PRINCIPLE, RESULTS IN VER EFFICIENT LIMITING AS WELL AS 
PROVIDING FOR FM DETECTION AND AMPLIFICATION. THERMAL CHARACTERISTICS OF 
THE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE 
WARM—UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH 
ARE SIMILARLY CONTROLLED. WITH THE EXCEPTION OF HEATER RATINGS, ITS 
CHARACTERISTICS ARE IDENTICAL TO THE 6BN6. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL MIELS 

GRID Ai TO ALL 
GRID 03 TO ALL 

GRID 01. TO GRID 03 ( MAX.) 

4.2 

3.3 
0.0C4 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES - SEE EIS STANDARD RS-239 

AVERAGE CHARACTERISTICS 

HEATER SUPPLY LIMITS: 

3.15 VOLTS 600 

CURRENT OPERAT'ON 

MAXIMUM HEATER — CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

HEATER POSITIVE W)TH RESPECT TO CATHODE 

DC 

TOTAL DC AND PEAK 

HEATER WARM— UP TIME ( APPROX.) * 

60.2±60 

200 

MA. 

MA. 

VOLTS 

100 VOLT'r 

2e)() VOLTS. 

i1 SECOND', 

*NEATER WARN-UF TINE IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS TOE HEATER TO REACH 
BOW OF ITS RATED VOLTAGE AFTER APPLYING 4 TINES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
Of THE tueE READER IN SERIES WITH A RESILIARCE OF VALUE 3 TIMES THE RC:WAAL READER OPERATING 
RESISTANCE. 

CONTINUED CAN FOLLOWIdG PAGE 

TUNG-SOL ELECTRIC ,MC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S SEPTEMBER 1, 1061 PLATE *62 6 



3BN6 

TUNG-SOL 

CON TINU ED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MAX IMUM VALUES - SEE EI A STANDARD RS-239 

PLATE SUPPLY VOLTAGE 330 VOLTS 

GRID VOLTAGE 110 VOLTS 

PEAK POSITIVE LIMITER—GRID VOLTAGE 60 VOLTS 

DC CATHODE CURRENT 15 MA. 

TYPICAL OPERATING CHARACTERISTICS 4— 

LIMITER—DISCRIMINATOR SERVICE 

INPUT— SIGNAL CENTER FREQUENCY 10.7 10.7 4.5 MEGACYCLES 

FREQUENCY DEVIATION ±75 ± 75 ±2j KCYCLES 

PLATE—SUPPLY VOLTAGE 85 285 270 VOLTS 

PLATE VOLTAGE 63 122 121 yours 
ACCELERATOR VOLTAGE 55 100 100 VOLTS 

CATHODE — BIAS RESISTOR 200-400 200-400 200-400 OHMS 

(VARIABLE) A 

PLATE LOAD RESISTOR 85000 330000 330000 OHMS 

PLATE LINEARITY RESISTOR 470 1500 1000 OHMS 

INTEGRATING SAPACITOR 0.002 0.001 0.001 pf 
COUPLING CAPACITOR 0.25 0.01 0.25 of 
MINIMUM SIGNAL VOLTAGE FOR 

LIMITING ACTION, RMS 8 1.25 1.25 1.25 VOLT_, 

DC PLATE CURRENT 0.25 0.49 0.44 MA. 

ACCELERATOR eURRENT 4.1 9.8 10 MA. 

INPUT SIGNAL LEVEL FOR 

AM REJECTION ADJUSTMENT A 1.25 2.0 2.0 VOLT 

AM REJECTION AT Esig=2.0v., Rms 31 20 25 CECIBELS 

AM REJECTION AT Esig= 3.0V., RMS 50 .29 .30 DECIBELS 

TOTAL HARMONIC DISTORTION 2.0 .1.6 _1.8 PERCENT 

PEAK AUDIO OLTPUT VOLTAGE 6.0 16.6 16.8 VOLTS 

AI ME CATHODE RESISTOR SHOULD BE ADJUSTED FOR MAKIMUM Am REJECTION IN THE OUTPUT OF LIMITER-
DISCRIMINATOR STAGE AT THE SPECIFIED SIGN AL LEVEL . AM REJECTION IS REASURED WITH AN APPLIED 
SIGNAL CONTAINING 90-PERCENT AMPLITUDE MODULATION AND 10-PERCENT FREQUENCY MODULATION . 

BAT SIGNAL LEVELS ABOVE SPECIFIED VALUE , LI MI TI NG IS wi TNIN ± 2 DECIBELS . 

ADL ,mA TE SHI ELDI NG BETWEEN COMPONENTS OF THE LIMITER GRAD AND THE QUADRATURE GRID MUST BE USED 
TO INSURE PROPER PHASING OF THE VOLTAGE DEVELOPED ON THE QUADRATURE GRID . 

STANDARD DE-EMPHASEIS REQUIREMENTS FOR FM ARE INCLUDED . 

THE Q OF THE QUADRATURE GRID CIRCUIT SHOULD WE HIGH ENOUGH TO DEVELOP A MINIMUM OF 4 VOLTS IRMSI 
SIGNAL WITH 2 VCLTS (RMSI OF THE CENTER-FREQUENCY SIGNAL APPLIED TO THE LIMITER GRID. IT IS 
RECOMMENDED THAT THE COIL WE SHUNTED BY A MINI MUM OF 10 uµE. THE CAPACITANCE MAY BE COMPOSED OF 
TUBE INPUT CAPACITANCE , STRAY CAPACITANCE , ONO DISTRIBUTED CAPACITANCE , AS WELL AS PHYSICAL 
CAPACITANCE . 

INDICATES A CH ANGE . 
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3BN6 

38N6 

› f = 3.15 Volts 

Lb 60 Volts 
Eacc = 60 Volts 
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3 BU8 

MAX 

GLASS BULB 

SMALL BUTTON 

9 PIN RASE r9-1 

OUTLINE DRAWING 

J E D EC 

TtUNI 

TWIN PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

i.15 VOLTS 0.6t6% AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 

RASING DIAGRAM 

J E 0 EC 906 

THE 3BUB Pi A MINIATURE MULTISECTION TUBE WHICH INCORPORATES SEPARAT 
PLATES AND NUMBER 3 GRIDS FOR THE TWO SECTIONS TOGETHER WITH A COMMUA 
SCREEN, NUMBER 1 GRID, AND CATHODE. THE TUBE IS INTENDED FOR USE AS A 
COMBINED SYNC—AGC TUBE IN TELEVISION RECEIVERS. IN THIS SERVICE, WHF 
USED IN CONJUNCTION WITH SUITABLE CIRCUITRY, ONE SECTION OF THE 3BL : 
FUNCTIONS AS SYNC SEFARATOR AND SYNC CLIPPER, WHILE THE OTHER SECTION 15 
USED TO GENERATE THE AUTOMATIC—GAIN—CONTROL VOLTAGE. IN ADDITION, BY 
UTILIZING THE COMMON, Al GRID, NOISE PULSES CAN BE SUPPRESSED FROM BOTH 

SYNCHRONIZSG ANC. AUTOMATIC—GAIN—CONTROL CIRCUITS. THERMAL CHARACTER— 
ISTICS.OF THE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES 
DURING THE WARM—UP CYCLE ARE MINIMIZED PROVIDED IT S USED WITH OTHER 

TYPES WHICH ARE SIMILARLY CONTROLLED. EXCEPT FOR HEATER RATINGS THE 361_18 
IS IDENTICAL TO THE 6BU8. 

DIRECT INTERELECTRODE CAPACITANCES — APPRCX. 
WITMOuT EATERNAL SmIELO 

GRID * 3 TO PLATE,(EACH SECTION) 

GRID oi TO ALL 

GRID * 3 TO ALL ( EACH SECTION) 

PLATE TO ALL ( EACH SECTION) 

GRID * 3 ( SECTION 1) TO 

GRID o3 ( SECTIOe 2) MAX. 

RATINGS 
INTERPRETED ACCORDING TO 0051iN CENTER SYSTEM 

1.9 pf 
6.0 pf 
3.6 pf 
3.0 Pf 

0.015 pi 

MAXIMUM PLATE VOLTAGE ( EACH SECTION) 300 VOLT 

MAXIMUM SCREEN VOLTAGE 150 VOLTS 

MAXIMUM POITIVE DC GRID 03 VOLTAGE ( EACH SECTION) 3.0 you's 
MAXIMUM NEGATIVE OC SAID 13 VOLTAGE ( EACH SECTION) 50 VOLTS 

MAXIMUM PEAK POSITIVE GRID 103 VOLTAGE ( EACH SECTION) 50 VOLTS 

MAXIMUM NEGATIVE DC SRID oi VOLTAGE 50 VOLT' 

MAXIMUM PLATE DISSIPATION ( EACH SECTION) 1.1 WATT , 

MAXIMUm SCREEN DISSIPATION 0.75 WATT'. 

MAXIMUM DC CATHODE CURRENT 12 mA. 

CONTINUED ON FOLLOwING PAGE 

—,II. INDICATES A CHANGE. 

TUNG—SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, MEW JERSEY, FLAT, 4.e. 



3BU8 

UNI-SOL 

CONTINUED FReN PRECEDING PAGE 

RATINGS — CONT IO 

INTERPRETED (LCCORQINk TO DESIGN CENTER SYSTEM 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT 100 VOLTS 

TOTAL DC AND PEAK 200 VOLTS 
NEATER ' NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 

MAXIMUM GRID CIRCUIT RESISTANCE 0.5 MEGOHmS 

MAXIMUM GRID / 3 CIRCUIT RESISTANCE ( EACH SECTION) 0.5 MEGONMS 

HEATER WARM—LP TIME * 11.0 SECONDS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
BOTH SECTICeS CPERATINü 

PLATE VOLTAGE ( EACH SECTION) 100 100 VOLT'› 

SCREEN VOLTAGE 67.5 67.5 VOLTS 

GRID 403 VOLTAGE ( EACH SECTION) —10 0 VOLTS 

GRID gj VOLTAGE . 4. .* 

PLATE CURRENT ( EACH SECTION) 2.2 X. 

SCREEN CURRENT 6.5 3.5 
, ATHODE CURRENT 6.6 7.8 MA 

EACH SECTION SEPARATELY 

PLATE VOLTAGE 

SCREEN VOLTAGE 

GRID 03 VOLTAGE 

GRID # 1 VOLTAGE 

GRID 03 TRANSCONDUCTANCE 

GRID lj TRANSCONDUCTANCE 

PLATE CURRENT 

GRID 13 VOLTAGE ( APPROX.) 

GRID Il. VOLTAGE ( APPROX.) 

Ib.iogq4AmPs 
Ib=i0,1302AmPS 

100 100 VOLTS 

67.5 67.5 VOLTS 

O 0 VOLTS 
O AR VOLTS 

180 uMHOS 

1 5- 00 --- gMHOe 

--- 2.2 MA. 

—4.5 VOLTS 

2.3 VOLTS 

• 
HEATER WARN- UP TINE IS DEFINED AS THE TINE REQUIRED FOR THE VOLTAGE ACROSS TOE HEATER TO REACH 
BOB OF ITS RATED VOLTAGE AFTER APPLYING 4 TINES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE 1lEA - ER IN SERIES wITH A RESISTANCE OF VALUE 3 TINES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

A 

WITH GRID CURRENT ADJUSTED FOR 100 mAMPS D- C. 

WITH PLATE AND GRID 43 OF OPPOSITE SECTION GROUNDED. 

DESIGN-MAXIMUM RATINGS ARE THE LIMITING VALUES EXPRESSED WITH RESPECT TO BOGIE TUBES AT WHICH 

SATISFACTORY TIME LIFE CAN BE EXPECTED TO OCCUR. TO OBTAIN SATISFACTORY CIRCUIT PERFORMANCE, 

THEREFORE, THE EDUIPMENT DESIGNER MOST ESTABLISH THE CIRCUIT DESIGN SO THAT NO DESIGN-MAXINum 
VALUE IS EXCEEDED IFITI1 A BOGIE TUBE UNDER THE WORST PROBABLE OPERATING CONDITION, WITH 
RESPECT TO SUPPLV-vOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, EQUIPMENT'CONTROL ADJUST-

MENT, LOAD VARIATION, AND ENVIRONMENTAL CONDITIONS. 

SIMILAR TYPE REFERENCE: ExcePt for heater ratings and heater kann-up time the 3808 ls 
identical to the 68149. 
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3BU8 TENTATIVE DATA 

4 

36U8 
EACH SECTION SEPARATELY WITH PLATE 

AND GRID 13 OF OPPOSITE SECTION GROUNDED 

Ef = 3.15 Volts 
E 3 = 0 Volts 
Ec2 = 67.5 Volts 

Ma. --

0.25 

 EL 
I 

0.10-

0.05-

001 

oo 50 100 150 200 250 300 

PLATE VOLTS ..-

38U8 
BOTH SECTIONS OPERATING 

Et - 3.15 Volts 

Eb = 100 Volts (Ea. Sec.) 
EC2 = 67.5 Volts 
Ic, = 0.1 Milliamperes 
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NOTE: 

CURVES ALSO APPLY WHEN 

SECTIONS ARE REVERSED. 
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GRID #3 VOLTS ( SECTION I) 



TENTATIVE DATA 3BU8 

38U8 - 
EACH SECTION SEPARATELY WITH PLATE AND 

GRID g3 OF OPPOSITE SECTION GROUNDED 

Ef - 3.15 Volts 
— E02 67.5 Volts 
- 8 1Ci 0.1 Ma. 0.8 
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PLATE VOLTS 

3BU8 
EACH SECTION SEPARATELY WITH PLATE AND 
GRID # 3 OF OPPOS TE SECTION GROUNDED. 

1
1
1
1
1
1
1
1
1
1
 

I 
 

S
C
R
E
E
N
 
C
U
R
R
E
N
T
 
—
 
M
I
L
L
I
A
M
P
E
R
E
S
 

cr
e 

1
3
 

;.
1>
 

 

Ef = 3.15 Volts 
E03 = 0 .Volts 
E02 = 67.5 Volts 

E +1.0 Volts 
\ 

\ 
N1/4 

Ici=0 5 Ma 

\ 0.1 0 
\ 
.8... 

0.01 
-0 5  ...  ... 

.....„....., 
-1.0 

I l ,........., 
-1.5 

......... 
Ili -2.0 

-0 100 200 300 400 

PLATE VOLTS ' 

TUNO-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOONFIELD, NEW JERSEY, U.S.A. SEPTEMBER 1, 19 6 PLATE ee 55 



36U8 
BOTH SECTIONS OPERATING 

.Ef = 3.15 Volts 
Eb = 150 Volts ( Each Section) 
Ec3 = 0 Volts ( Each Section) 
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313(18 TENTATIVE DATA 

IO 
36U8 

EACH SECTION SEPARATELY WITH PLATE AND 
GRID # 3 OF OPPOSITE SECTION GROUNDED 

Ef = 3.15 Volts 

Eb = 150 Volts - '/./ 
E„ = 0 Volts 

,',D, 

cr,
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38118 
BOTH SECTIONS OPERATING 

Ef = 3.15 Volts 

Eb = 150 Volts ( Each Section) 
Ec, = 0 Volts ( Each Section) 
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TENTATIVE DATA 3BX6 

- 
MAX 

GLASS BULB 

T111184111 

PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CAT-IODE 

HEATER 

3.4 VOLTS 0.60 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 

9 A 

THE 3BX6 IS A PENTODE IN THE 9 PIM MINIATURE CONSTRUCTION. IT IS DE-
SIGNED FOR USE AS AN R.F., I.F. OR A VIDEO AMPLIFIER OR MIXER IN TELE— 
VISION RECEIVERS. EXCEPT FOR HEATER RATINGS, THE 3BX6 IS IDENTICAL TO 
THE 1213x6. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID 01 TO ALL OTHER ELEMENTS EXCEPT ANODE 

PLATE TO ALL OTHER ELEMENTS EXCEPT GRID fi 

PLATE TO GRID 01. ( MAX.) 

PLATE TO CATHODE ( MAX.) 

GRID 12 TO ELL OTHER ELEMENTS 

GRID 02 TO GRID li 

GRID 01 TO HEATER ( MAX.) 

CATHODE TO HIEATER 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER OYSTER 

7.5 guf 

3.3 muf 
0.007 guf 
0.012 ggf 

5.4 ggf 
2.6 ggf 

0.15 mgf 
5 ug f 

HEATER VOLTAGE 3.4 VOLTS 

MAXIMUM PLATE VOLTAGE WITHOUT CURRENT 550 VOLTS 

MAXIMUM PLATE VOLTAGE 250 VOLTS 

MAXIMUM PLA - E DISSIPATION 2.5 WATTS 

MAXIMUM GRID 02 VOLTAGE WITH COLD CATHODE 550 VOLTS 

MAXIMUM GRID 12 VOLTAGE 250 VOLTS 

MAXIMUM GRID 02 DISSIPATION 0.7 WATTS 

MAXIMUM GRID 12 DISSIPATION AT PLATE DISSIPATION< LB WATS 0.9 WATTS 

MAXIMUM CATHODE CURRENT 15 MAMPS 

MAXIMUM GRID fi CIRCUIT RESISTANCE 1 MEGOHM 

MAXIMUM VOLTAGE BETWEEN CATHODE AND HEATER 150 vms 
MAXIMUM CIRCUIT RESISTANCE BETWEEN CATHODE AND HEATER 20 OCO OHMS 

CONTINUED ON FOLLOWING PAGE 

TUNO-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A. JULY 1, 1960 PLATE . 



3BX6 TEN TATI VE DATA 

  TUMID -SOL   

CONTINUED FReM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

R.F. AMPLIFIER 

HEATER VOLTAGE 3.4 3.4 3.4 VOLTS 

HEATER CURRENT 0.60 0.60 0.60 AMP. 

PLATE VOLTAGE 170 200 250 VOLTS 

GRID 03 VOL - AGE 0 0 0 VOLT 

GRID 12 VOLTAGE 170 200 250 you's 
GRID Ni VOLTAGE —2.0 —2.55 —3.5 VOLTS 
PLATE CURRENT 10 10 10 MAMPS 

GRID #2 CURFENT 2.5 2.6 2.8 MAMPS 

TRANSCONDUC - ANCE 7400 7100 6800 mMHOS 

PLATE RESIS - ANCE 0.5 0.55 0.65 MEGOHM 

AMPLIFICATION FACTOR OF 

GRID # 2 W TH RESPECT TO GRID 01 50 50 50 
EQUIVALENT NOISE RESISTANCE 1000 1100 1200 OHMS 

INPUT RESISTANCE AT FREQUENCY = 

50 mc (elm i CONNECTED TO PIN 3) 10 000 12 000 15 000 OHMS 

oPSERVATION 

AmEN USING THE 3DXV AS VIDEO AMPLIFIER THE AMPLIFICATION BETwEEN THE INPUT GRID OF THE IRO. 

AND THE INPUT OF THE CATHODE RAY TUBE SHOULD NOT EXCEED A VALUE OF 25, IN ORDER TO PREVENT 

v,,,,P4ONIC EFFECT. 



3BY6 

TUNG•SOL 

HEPTODE 

MINIATURE TYPE 

750 
— MAX 

• 

1.875 
MAX 

2125 
MAX 

GLASS BULB 

SMALL -BUTTON MYMIATURE 
7 BIN BASE f7-1 

OUTLINE DRAwING 
JEDEC 5-2 

COATED UNIPOTENTIAL CATHODE 

FOR USE 

AS A GATED AMPLIFIER IN 

TELEVISION RECEIVERS G5 

ANY MOUNTING POSITION 

BQTTOM VI.EK 

BASING DIAGRAM 

JEDEC 1Cm 

THE 5BY6 ISA PENTAGRIC AMPLIFIER USING THE 7 PIN mINIATLJkt CJNSTRUCTION. 
IT IS DESIGNED EXPECIALLY FOR USE AS A GATED AMPLIFIER : N 600 MA. SERIES 
HEATER OPERATED TV RECEIVERS. IN SUCH SERVICE, IT KAY BE USED AS A 
COMBINED SYNC SEPARATOR AND SYNC CLIPPEfi. THERMAL CHARACTERISTICS OF THE 
HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM— 
UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH :ARE 
SIMILARLY CONTROLLED. NITHTHE EXCEPTION OF HEATER PATIN.3S, ITSCHARACTER— 
ISTICS ARE IDENTICàL TO THE 6BY6. 

DIRECT INTERELECTRODE CAPACITANCES 
WITH NO EXTERNAL SHIELD 

GRID kj TO ELATE ( MAx.) 108 I, f 

GRID 03 TO PLATE ( MAX.) 0.55 pf 

GRID iti TO GRID 03 ( MAX.) 0.22 Pf 

GRID 01. TO ALL OTHER ELECTRODES AND HEATER 5.4 pf 

GRID 03 TO ALL OTHER ELECTRODES AND HEATER 6.9 pf 

PLATE TO ALL OTHER ELECTRODES AND HEATER 7.6 pf 

HEATER CHARACTERISTICS AND RATINGS 
DESINN MAXIMUM VALUES - SEE DIA STANDARD RS- 299 

AVERAGE CHARACTERISTI:S 5.15 BOLTS 600 MA. 

HATER SUPPLY LIMITS: 
CURRENT OPERATICN 

MAXIMUM HEATER — CATHODE VOLTAGE: 

HEATER NEXiATIVE WIT4 RESPECT TO CATHODE 

HEATER POSITIVE WIT4 RESPECT TO CATHODE 

HEATER WARM—JP TIME A 

MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES - SEE LIA STANDARD RS- 23A 

GATED AMPLIFIER SERVICE 

PLATE VOLTAGE 

GRID 02 & 04 VOLTAGE 

GRID 02 & 04 SUPPLY VOLTAGE 

GRID 03 VOLTAGE: 

NEGATIVE MIAS VALUE 

POSITIVE MIAS VALUE 

POSITIVE PEAK VALUE 

11 

'300±40 

200 

MA. 

VOLT 

2008 VOLT 

SECOND,-_ 

—4, 350 VOLT. 

SEE RATING CHART 

330 VOLT' 

— 4' 55 VOLT , 

0 VOLT' 

—4, 27 VOLT 

CONTINUED ON FOLLowiNi PAGE 

''OL ELECTRIC INC., .ELECTRON TUBE DIVISION, BLOONFIELD, NEW JERSEY, U.S.A.FCBRUARY 1, 1962 Play. 
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3BY6 

TUNO-SOL 
CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS - CONTID. 
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS- 239 

GATED AMPLIFIER SERVICE 

GRID xi VOLTAGE: 

NEGATIVE GINS VALUE 110 VOLTS 

PLATE DISSIPATION WATTS 

GRID #3 INPUT 0.1 WATT 

GRIDS 02 & 44 INPUT: * 

FOR GRIDS 02 & #4 VOLTAGES UP TO 165 VOLTS 1.1 WATTS 

FOR GRIDS #2 & 04 VOLTAGES 

BETWEEN 165 VOLTS AND 330 VOLTS SEE RATING CHART 

GRID # 1 INPUT 0.1 WATT 

GRID 01 OR GRID 03 CIRCUIT RESISTANCE: 

FIXED BIAS OPERATION 0.5 MEGOHM 

CATHODE BIAS OPERATION 1.0 MFGOHM 

TYPICAL OPERATING CHARACTERISTICS 

CLASS AI AMPLIFI: 

PLATE VOLTAGE 

GRIDS 02 & .04 VOLTAGE 

GRID 03 VOLTAGE 

GRID 01 VOLTAGE 

GRID 03 TO PLATE TRANSCONDUCTANCE 

GRID 01 TO PLATE TRANSCONDUCTANCE 

PLATE CURREMT 

GRID 02 & #4 CURRENT 

GRID # 3 VOLTS ( APPROx.) FOR lb 
AND GRID 41 VOLTS . — 4 

GRID # i VOLTS ( APPROX.) FOR lb 
AND GRID 03 VOLTS . 0 

35 LAMP. 

35 4104P. 

SYNC SEPARATOR AND SYNC CLIPPER 

PLATE VOLTAGE 

GRID #3 VOLTAGE 

GRID 02 & 04 VOLTAGE 

GRID 01. VOLTAGE 

PLATE CURRENT 

GRIDS 02 & 14 CURRENT 

GRID 03 BIAS VOLTS ( APPROX.) FOR 

PLATE VOLTAGE OF 25 VOLTS, 
GRIDS 02 & #4 VOLTAGE OF 25 VOLTS, 

GRID li VOLTAGE OF 0 VOLTS A.ND 

PLATE CURRENT OF 50 LAMP. 

GRID # 1 BIAS VOLTAGE ( APPROX.) FOR 

PLATE VOLTAGE OF 25 VOLTS, 
GRIDS 02 & 04 VOLTAGE OF 25 VOLTS, 

GRID 03 VOLTAGE OF 0 VOLTS AND 
PLATE CURRENT OF 50 )LAMP. 

250 VOLTS 

100 VOLTS 

-2.5 VOLTS 

-2.5 VOLTS 

500 gmHOS 

1 900 gmHos 
6.5 MA. 

9 MA. 

— 15 VOLTS 

-12 VOLTS 

1y VLT 

O VOLTS 

25 VOLTS 

O VOLTS 

1.4 MA. 

3.5 MA. 

-2.5 VM 

-2.3 VOLTS 

NEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE NEATER TO REACH 
80% OF ITS RATED VOLTAGE AFTER APPLYING 4 T'MES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUNE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

BTHE DC COMPONENT MUST NOT EXCEED 100 VOLTS. 

— 11.1/101 CATES A CHANGE. A INDICATES AN ADDITION. 



3BY6 

I 0 0 

oo 

311Y6 

Grids #2 d #4 Input 
---..\ \ ,.\\ /\\\s Grids #2 & #4 Voltage 

25 50 75 100 
GRIDS #2 & #4 VOLTAGE EXPRESSED AS % 
OF MAX. GRIDS #2 & #4 VOLTAGE RATING 

40 

PP 

3BY6 

Ef =3.15 Volts 
Ec3 = 0 Volts 

Grids #2 & #4 
Connected to Plate 

 /7  -

100 150 

PLATE VOLTS 

C;b 

200 250 

TURG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOIRP-LE1,0, NEW JERSEY, U.S.A. OCTOBER 1, 195. PLATE •YOOR 





3BY6 

3BY6 

Ef =3.15 Volts 
Ec, - -25 Vo ts 

100 Vo, ts 

15.0 

12.5 

10.0 

7.5 

5.00 

E03 = 10 

-8 

6 

-4 

-2 

50 100 150 200 250 

PLATE VOLTS 

7.5 

CC 

5.0 

w 2.5 

a. 

3BY6 
Ef -3.15 Volts 
E - -25 Volts ci 
EC28,4 = 100 VoltS 

EC I 
o 

-2 

-4 

6 

-8 

-10 

00 100 200 300 400 

PLATE VOLTS 

T NG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION OLCOMFIELD, NEB JERSEY, U.S.A. 0 TOREE 1, 1954 PLATE R4011 
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3BZ6 

3" 

rMAK 

MAX 

GLASS BULB 

TUNG-SOL 

PENTODE 

MINIATURE TYPE 

e COATED UNIPOTENTIAL CATHODE 

HEATER 

3.15 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

GRID TO PLATE: Ga TO P ( MAX.) 

INPUT: GI. TO ( H+K+G:1"G3+1S) 

OUTPUT: P TO ( 11+0-G2+6 3+1S) 

BOTTOM VIEW 
MINIATURE BilTrON 

7 PIN BASE 

7Cm 

THE 36Z6 IS A HIGH TRANSCONDUCTANCE, SEMI—REMOTE CU.—OFF, PENIJOE 
AMPLIFIER. IT IS DESIGNED FOR SERVICE AS AN AUTOMATIC GAIN CONTROLLEC IF 
AMPLIFIER IN 600 MA. SERIES HEATER OPERATED TELEVISION RECEIVERS. 
THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER 
VOLTAGE SURGES DURING THE WARM—UP CYCLE ARE MINIMIZED PROVIDED IT IS 
USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. WITH THE EXCEPTION 
Og HEATER RATINGS, ITS CHARACTERISTICS ARE IDENTICAL TO 1HE 6Bz6. 

DIRECT INTERELECTRODE CAPACITANCES 

WITH A 
SHIELD 

0.015 
7.5 
2.8 

A EXTERNAL SHIELD 11316 cONNECTE0 TO CATHODE AT SOCKiT. 

RATINGS 

WITHOUT 
SHIELD 

0.02 uuf 
7.5 uaf 

1.8 114/f 

INTERPRETED ACCORDING TO DES .GAMANIMUM SOSTEN 

HEATER VOLTAGE 3.15 VOLTS 

MAXIMUM HEATER CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE C *— 

TOTAL DC AND PEAK 300 VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 100 VOLTS 
TOTAL DC AND PEAK 200 VOLTS 

MAXIMUM PLATE VOLTAGE 300 VOLTS 

MAXIMJM GRID * 2 VOLTAGE SEE RATING CURVE 

MAXIMUM PLATE DISSIPATION 2.5 WATTS 

MAxIMJM GRID f2 DISSIPATION 0.5 WATT 

MAXIMUM GRO 02 SUPPLY VOLTAGE 300 VOLTS 

MAXIMUM GRID li CIRCUIT RESISTANCE: 

FIXED BIAS OPERATION 0.25 MEGOHm 

SELF BIAS OPERATION 1.0 MEGCHM 

HEATER wARM— UP TIME ( APPROx.) * 11.0 5ECONo 

*HEATER WARR-LP TIRE IS DEFINED AS THE TIRE REQUIRED FOR THE VuLTAGE A' RODS THE HEATER TO REA ,N 
BON OF ITS RATED VOLTAGE AFTER APPLYING 4 TIRES RATED HEATER VOLTAGF TO A CIACulT CONS STING 
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE IF VALUE 3 TIMES THE NOMINAL NEATER OPEdATING 
RESISTANCE. 

—O. INDICATES A CHANGE. 

CONTINUED ON FOLLOWING PAGE 
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TuNG-SOL ELECTRIC INC. ELECTRON -UNE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A.SEPTEMBER 1, 1959 PLATE •5595 



3BZ6 

TUNG-SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 3.15 VOLT' 

HEATER CURRENT 0.6 AMP. 

PLATE VOLTAGE 200 VOLT', 

GRID 02 VOLTAGE 150 VOLTS 

GRID * 3 VOLTAGE PIN 1/7 CONNECTED TO PIN * 2 AT SOCKET 

CATHODE RIAS RESISTOR 180 OHMS 

PLATE RESISTANCE ( APPROX.) 0.6 MEGOHM 

TRANSCONDUCTANCE 6 100 UMHO , 

PLATE CURRENT 11 MA. 

GRID 02 CURRENT 2.6 MA. 

GRID Ii VOLTAGE ( APPROX.) FOR Gm . 90 demos -23 VOLT< 

DESIGN MAXIMUM RATINGS ARE THE LIMITING VALUES EXPRESSED WITH RESPECT TO BOGIE TUBES AT WPICN 
SATISFACTORY TUNE LIFE CAN BE EXPECTED TO OCCUR IN THE TYPES OF SERVICE FOR WHICH THE TUBE IS 
RATED. THEREFORE, THE EQUIPMENT DESIGNER MUST ESTABLISH THE CIRCUIT DESIGN SO THAT INITIALLY 
AND THROUGHOUT EQUIPMENT LIFE NO DESIGN MAXIMUM VALUE IS EXCEEDED WITH A EISGIE TUBE ¡ENDER THE 
WORST PROBABLE BPERATIRG CONDITIONS wrIN RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COM-
PONENT VARIATION, EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, AND ENVIRONMENTAL CONDiTIONS. 

CTHE DC CONPCNENT MUST NOT EXCEED 200 VOLTS. 



3BZ6 

3BZ6 

Grid #2 Rating Curve 

• 

e 
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O 25 50 75 100 
GR D #2 VOLTAGE EXPRESSED AS PERCENT OF 
MAXIMUM GRID # 2 SUPPLY VOLTAGE RATING 

40 

3026 

Ef = 3.15Volts 
Ec2 150 Volts 

Eci — 

I 0.  

5  
 —6-

100 150 200 250 300 
LATE VOLTS 

TUNG-50L EL EC - INI C I IIC. ELECTRON TUBE DI VI 5101 BLOOMFIELD, EIN JERSEY, .5 A. OCTOBER 1, 1954 PLATE 04014 
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TENTAT IVE DATA 3C23 

ST- 16 

MAX 

GLASS BULB 

  T U N 610 L   

THYRATRON 

ARGON AND MERCURY - VAPOR 

FILAMENT 

AC OR CC 

VERTICAL MOJNTING POSITION 

(BASE 00wq) 

BOTTOM VIEW 

THE 3C23 IS A THREE ELE:TRODE, ARGON AND MERCURY-VAPOR FILLED THYRATRON 

WITH NEGATIVE CONTROL CHARACTERISTI 2 DESIGNED FOR GRID CONTROLLED RECTI-

FIER. MOTOR CONTROL, OR RELAY SERVICE. THE ADDI - ION OF ARGON GAS TO THE 

MERCURY-VAPOR ATMOSPHERE PERMITS - HE TUBE TO START CONDUCTION AT LOW 

TEMPERATURES. 

THE 3023 EMPLOYS A MEDIUM, 4- PIN BAYONET BASE. 

ELECTRICAL DATA 

F I LAM EJT VOLTAGE 

F I LAM EJ T CURRENT @ Et= 2.5 VOL TS 

CATHODE HEATING TIME — MINMUM 

ANODE TO CONTROL GRID CAPACITANCE 

DE- IONIZATION 7 IME — APPROXIMATE 

ANODE VOLTS = 120, ANO DE CURRENT = 1 5 AMPS 

GRID VOLTS 20, GR:D RESISTOR = 10.00) OHMS 

ANODE VOLTS = 120( ANODE CURRENT = 1.5 AMPS. 

GRID VOLTS r- 500 GR:D RESISTOR = 100,000 OHMS 

ANODE VOLTAGE DROP — APPROXIMATE 

INITIAL 

END OF LIFE 

MOUNTING POSITION 

TYPE OF COOLING 

BULB 

BASE 

CAP 

NET WEIGHT 

SOCKET 

MECHANICAL DATA 

2.5±0.125 VOLTS 

7 AMPS 

15 SECONDS 

1.8 µid 

360 140 

60 pia 

10 VOLTS 

20 VOLTS 

VERT' CAL BASE DOWN 

CONJECTION 

ST16 

A4-10 MEDIUM 

C1 -5 MEDIUM 

3 OUNCES MAXIMUM 

MEDIUM 4 IN BAYONET 

cONT,INUED ON FOLLOWING PAGE 

- - FLECTRIC INC., ELECTRON TJBE DIVISION, BLOOMFIELD, NE R JERSEY, L.S.A. APRIL 1, 1960 PLATE 16E112 



3C23 TENTATIVE DATA 

TUNG•SOL   

CONTINUED FROM PRECEDING PAGE 

RATINGS 
ABSOLUTE VALUES 

PEAK ANODE VOLTAGE 

FORWARD 

REVERSE 

GRID VOLTAGE 

PEAK OR DC BEFORE TUBE CONDUCTION 

AVERAGE DURING TUBE CONDUCTION - NOTE 1 

ANODE CURRENT 

PEAK 

AVERAGE - NOTE 2 

FAULT - FOR DURATION OF 0.1 SEC MAX. - NOTE 3 

GRID CURRENT 

AVERAGE - NOTE 4 

OPERATING FREQUENCY (PER SECOND) 

ALTITUDE 

TEMPERATURE RANGE - NOTE 5 

FILAMENT VOLTAGE 

1. AVERAGED OVER ONE CONDUCTING PERIOD. 

2. AVERAGED OVER ANY INTERVAL OF FIVE SECONDS MAXIMUM. 

MIN. MAX. 

1250 VOLTS 

1250 VOLTS 

-500 VOLTS 

-10 VOLTS 

6 AMPS. 

1.5 AMPS. 

120 AMPS. 

+0.01 AMP. 

420 CYCLES 

10,000 FEET 

40 80 *C 

2.37 2.63 VOLTS 

3. THE EQUIPMENT DESIGNER SHOULD LIMIT THE SHORT CIRCUIT CURRENT TO 120 AMPERES CIRCUITWISE. 
IT SHOULD BE UNDERSTOOD THAT WHILE THE TUBE MAY STAND SEVERAL FAULTS AT THIS MAGNITUDE 
OF CURRENT, EACH FAULT WILL ADVERSELY AFFECT TUBE LIFE. 

4. AVERAGED OVER THE PERIOD OF GRID CONDUCTION. 

5. THE RECOMMENDED OPERATING RANGE FOR THIS TUBE IS FROM 40° TO BO° CENTIGRADE.DPERATION 
BETWEEN -55° AND +40° CENTIGRADE AT REDUCED RATINGS, OR ”STARTS” IN THIS TEMPERATURE 
RANGE ARE PERMISSIBLE, BUT WILL RESULT IN CONSIDERABLY SHORTENED LIFE. 

e 

e 



TENTATIVE DATA 3C23 

3C23 

SPADED AREA SHOWS USUAL CONTROL REGION. DOTTED LIMITS SNOW NOMINAL RANGE OF GRID 

CONTROL VUTADE TAKING INTO CONSIDERATION DIFFEPENCES BETWEEN INDIVIDUAL TUBES, AND 

VARIAT ON. DUE TO FILAMENT VOLTAGE, TEMPERATURE AND CHA QUHIN5 LIF.E 
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DC GRID SUPPLY VOLTS __ 

OPERATIONAL RANGE OF CRITICAL GRID VOLTACE 

APPLICATION NOTES 

THYRATRON TUBES, IF CORRECTLY USED, WILL CIVE MANY THOUSANDS OF HOURS OF 

RELIABLE SEN/ICE. THE CORRECT USE OF A TUBE INVOLVES AMORG OTHER THINGS 

ADHERENCE TO THE FOLLOWING RULES: 

1. AVOID COLD STARTS. THE HEAT SHIELDED, OXIDE COATED FILAMENT SHOULD BE 

ENERGIZED BEFORE THE ANODE VOLTAGE IS APPLIED IN ORDER TO OBTAIN MAXIMUM 

LIFE. 

2. AVOID OPERATING THE TUBE OUTSIDE OF THE SPECIFIED FILAMENT VOLTAGE 

RANGE. 

3. AVOID EXCEEDING THE RATED PEAK INVERSE VOLTAGE. EXCESS INVERSE VOLTAGE 

CAN CAUSE EITHER AN IMMEDIATE sAILURE OR A RAPID DECLINE IN USEFUL LIFE. 

NO CLEAR CuTMSTHOD OF FCRETELLING TUBE FAILURE HASBEEN DEVISED. PERIODIC 

REPLACEMENT OF A TUBE AS A ROUTINE PREVENTIVE MAINTENANCE DEVICE IS NOT 

RECOMMENDED AS A TUBE THAT HAS OPERATED FCR SEVERAL THOUSAND HOURS MAY 

BE GOOD FOR SEVERAL MORE THOUSAND HOURS OF USEFUL OPERATION. QUITE OFTEN 

MAINTENANCE PERSONNEL CAN, AFTER SOME EXPERIENCE WITH A PIECE OF EQUIP— 

MENT, ANTICIPATE TUBE FAILURE BYOBSERVATION. VISUAL CHECKS OF TUBE ( ARC) 

DROP WILL INDICATE TUBES APPROACHING END OF LIFE. TUBE DROP VOLTAGES 

CONSIDERABLY HIGHER THAN THAT OF THE LAST READINGS, OR READINGS ABOVE 20 

VOLTS INDICATE TUBES THAT MAY SOON FAIL. WHILE SUCH A READING CAN BE 

TAKEN DIRECTLY AT THE TUBE IN THE OPERATING EQUIPMENT, IT S A DANGEROUS 

PRACTICE. THE VOLTAGES AT WHICH THIS TUBE NORMALLY OPERATEB ARE LETHAL. 

CONTINUED ON COLCO.1,G PACE 

TUCO-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A.. AP- IL 1, 1560 PLATE A5131' 



3C23 TENTATIVE DATA 

TUNO•SOL 

CONTI NUED FROM PRECEDING PAG E 

APPLICATION NOTES - CONT ID. 

A MORE PRACTICAL AND EXACT MEASUREMENT IS OBSERVING THE TUBE VOLTAGE 

DROP IN A TEST JIG WHILE IT PASSES ONE OR TWO HIGH CURRENT PULSES . SUCH 

A JIG IS ILLUSTRA - ED IN FIGURE i. THE OSCILLOSCOPE IS CALIBRATED BY 

FIRST SETTIVG SWITCH 52 TO CURRENT CHECK. MOMENTARY CONTACT SWITCH Si IS 

THEN TAPPED WHILE CURRENT SET RESISTOR 122 IS ADJUSTED UNTIL A PATTERN 8 

VOLTS HIGH APPEARS ON THE OSCILLOSCOPE SCREEN . THIS INDICATES THAT A 

PEAK CURRENT OF EIGHT AMPERES IS FLOWING THROUGH THE TUBE UNDER TEST AND 

THROUGH CALIBRATING RESISTOR R3. THE TUBE VOLTAGE DROP CAN THEN BE READ 

DIRECTLY IN VOLTS ON THE OSCILLOSCOPE SCALE BY SETTING SWITCH S2 TO THE 

TEST POSITION AND TAPPING SWITCH Si. A NEW TUBE WILL HAVE A VOLTAGE DROP 

OF APPROXIMATELY 10 VOLTS . A TUBE APPROACHING THE END OF LIFE MAY HAVE A 

VOLTAGE DROP OF 20 VOLTS . 

GRID— CONTROLLED THYRATRONS CAN BE INCORPORATED INTO CIRCUITS TO PROVIDE 

NUMEROUS SERVICES INCLUDING THE SPEED CONTROL OF DC MOTORS , DC TO AC IN— 

VERSION , AC TO DC RECTIFICATION , AND SUPPLYING VARIABLE AC POWER FROM AN 

AC SOURCE . 

FIGURE 2 ILLUSTRATES ONE METHOD OF CONVERTING AC TO OC . THE MAGNITUDE 

OF THE DC OUTPUT VOLTAGE IS CONIROLLED BY THE VARIABLE RESISTOR WHICH 

CONTROLS THE FIRING ANGLE , OR GRID VOLTAGE PHASE , OF THE THYRATRONS . THE 

USE OF THYRATRONS TO SUPPLY A VARIABLE AC OUTPUT FROM A FIXED AC SOURCE 

IS SHOWN IN FIGURE 3. AGAIN , THE VARIABLE RESISTOR SERVES TO CONIROL THE 

PHASE ANGLE OF THE APPLIED GRID VOLTAGE AND THUS THE OUTPUT VOLTAGE . 

CURRENT 
SET 

5v at 

8 amp 

4E132 

220y 

p 2.5 y 

SI 

YINTARY 

CONTACT 

R2 

40 

100w 

393A 

it 7 ar'T) 

CSCILLOSCOPE 

FIGURE I 



TENTATIVE DATA 3023 

TUMG-SOL 
A-C INPUT 

L \0000)1  

44C,238 OR 115V 
TO 

6.3V ST 

A -C 
INPUT 

440,208 OR 115V 
TO 

ElCV CT 

7.5Lai 

407V 

500C 7,5“f 

2W 4004 

3c23 

0U-PUT 
0 TO 230V I-) 

AT 
500 MA. 

440,208 OR 1: : 
T") 

2.5\' CT 

FIG. 2 THYRATRON POWER SU?PLY PROVIDING VAR iABLE D-C OUTPUT FROM A-C INPUT  

_ 
10...<  5W 

3 MRATRON POWER SUPPLY PROVIDING VARIABLE A- C OUrPUT FROM A-C 

ELEcTRIE INC., ELECTRON TOO: DIVISION, DLOON.IELO, 161. JERSD, APRIL 1, 1960 PLATE . 5814 
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TENTATIVE DATA 3CB6 

• 

• 

( 

MAX. 

24: 

____L 
GLASS BULB 

TUNS-SOL   

PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

3.15 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

7CM 

THE 3CB6 is A SHARP CUT-OFF PENTODE . USING THE SMALL BUTTON SEVEN PIN 
MINIATURE CONSTRUCTION. IT IS DESIGNED FOR USE IN 600 MA. SERIES HEATER 
OPERATED RECEIVERS AS AN IF AMPLIFIER OPERATING AT FREQUENCIES ABOVE 20 
MC. IT S ALSO WELL SUITED FOR USE AS AN RF AMPLIFIER IN VHF TELEVISION 
RECEIVERS. IT IS CHARACTERIZED BY HIGH TRANSCONDUCTANCE AND LOW CAPACI-
TANCE VALUES. THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH 
THAT HEATER VOLTAGE SURGES DURING THE WARM-UP CYCLE ARE MINIMIZED PRO-
VIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. WITH 
)(CEPTIONOFHEATER RATINGS ITS CHARA7FRISTICS ARE IDENTICAL TO THE 6CB6. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO PLATE: ( Gi TO P) MAX. 
INPUT: Gi TO ( H-I-K-1-G24.G38,1S) 
OUTPUT: P TO (H+10-G2+63&15) 

A EXTERNAL SHIELD 6316 CONNECTED TO PIN . 2. 

—SE 

WITHOUT 
$111 (LU 

0.025 
6.5 

2.0 

RATINGS *— 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEMB 

HEATER VOLTAGE 
MAXIMUM PLATE VOLTAGE 
MAXIMUM GRID # 2 VOLTAGE 
MAXIMUM GRID # 2 SUPPLY VOLTAGE 
MAXIMUM PLATE DISSIPATION 
MAXIMUM GRID # 2 DISSIPATION 
MAXIMUM POSITIVE DC GRID # i VOLTAGE 
MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 
TOTAL DC AND PEAK 

HEATER POSITIVE WITH RESPECT TO CATHODE 
DC 
TOTAL DC AND PU4K 

HEATER WARM-UP TIME ( APPROX.)* 

INDICATES A CHANGE. 

SHIELD 

-4. . 015 

6.5 1111f 
3.0 1.1.0 

3.15 VOLTS 
530 VOLTS 

SEE J5-C4-2 
530 VOLTS 
2.3 WATTS 

0.55 WATT 
0 VOLTS 

200 VOLTS 

100 VOLTS 

200 VOLTS 

11.0 SECONO. 

CONTINUED ON rcaorwc PAGI 

TJNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW , ERSET. U.S.A. OFT:EMBER 1, 1959 PLATE OWSBA 



3CB6 TENTATIVE DATA 

TUNG•SOL 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 4-

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID 42 VOLTAGE 

GRID « 3 VOLTAGE 

CATHODE BIAS RESISTOR 

PLATE RESISTANCE ( APPRO 

TRANSCONDUCTANCE 

PLATE CURRENT 

GRID R2 CURRENT 

GRID fi VOLTAGE ( APPROX.) FOR ib r z0 A. 

PLATE CURRENT AT Eci=- 3V., Rk = 0 2.8 

MA. 

VOL 

MS. 

DESIGN NAAIMAII RATINGS ARE THE LIMITING VALUES EXPRESSED WITH RESPECT 70 BOGIE TUBES AT wmiCti 

SATISFACTORY TUBE LIFE CAM BE EXPECTED TO OCCUR IN THE TYPES OF SERVICE FOR WHICH TI ff TUBE 15 
RATED. THEREEORE, THE EQUIPMENT DESIGNER MUST ESTABLISH THE CIRCUIT DESIGN SO THAT INITIALLY 
AND THROuGHONT EQUIPMENT LIFE NO DESIGN RAXImum VALUE IS EXCEEDED WITH A BOGIE TUBE UNDER THE 
WORST PROBABLE OPERATING CONDITIONS WITH RESPECT TO SUPPLY- VOLTAGE VARIATION, EQuIPMENT COM-
PONENT VARIATION. EDuiPmEAT CONTROL ADduSTmENT, LOAD VARIATION, AND ENvIRONMENTAL CCADITIONS. 

*NEATER BARN-LP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER 70 REACH 

BOO OF ITS RATED VOLTAGE AFTER APPLYING V TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 

OF THE TUBE NEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

M
I
L
L
 I 
A
M
P
E
R
E
S
 

30 

-0.5 

-10 

3CB6 
PENTODE CONNECTION 

Ef = 3.15 Volts 

E02 = 150 Volts 

-1.5 

-2.5 
-.0  

-3.5 

-t-

-4. 
-45 

100 200 
PLATE VOLTS 

300 400 500 

7-77 -r— 

• 



TEN TATIVE DATA 3CB6 

3CB6 . 
?ENTODE CONNECTION 
Ef = 3.15 Volts 

It
TE

 (
lb
) 

OR
 
G
R
I
D
 
#
2 

( 
I c
2
 )

 
M
I
L
L
I
A
M
P
E
R
E
S
 

0
 
 

Eb = 200 Volts 

T
R
A
N
S
C
O
N
D
U
C
T
A
N
C
E
 (
gm
) 
-
 
MI
CR
OM
HO
S 

EC2 = 150 Volts 

/ 1lb .... ..... —._ C2 
gm 

/ 

_/-----

/ 

/I 

// 
3 
a-

...e 

....e...." ,....././....** 
.... 

-10.0 -7 5 -5 0 -2 5 00 
GRID # 1 VOLTS 

I ÍIIIiIIIIiI1 

TUNG-SOL ELECTRIC INC., ELECTRDN TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. DECEMBER 1, 1959 PLATE * 5687 
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TENTATIVE DATA 3CE5 

3' 

[—MAX 

7' 
h-8 
MAX. 

_AJMAX 

GLASS BULB 

TUNS-SOIL 

PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

3.15 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

780 

THE 3CE5 IS AN RF PENTODE HAVING HIGH TPANSCONDUCTANCE COUPLED WITH 
CLOStLv CONTROLLED GRID CUTOFF CHARACTERISTICS IN THE MINIATURE SEVEN 
PIN CONSTRUCTION. DESIGNED TO OBTAIN BETTER PERFORMANCE CF LOW COST VHF 
TELEVISION TUNERS AND TELEVNION IF STAGES, THE 5CE5 IMPROVES AUTOMAT'C 
GAIN CONTROL WITH RESULT THAT SIGNAL CAPACITY IS INCREASED. THERMAL 
CHARACTERIST'CS OF THE HEATER ARE CONTROLLED SUCH THAT NEATER VOLTAGE 
SURGES DURING THE WARM-UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH 
OTHER -YPES WHICH ARE SIMILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL MELD 

GRID TC PLATE ( MAX.) 

INPUT 

OUTPUT 

0.030 
6.5 
1.9 

RATINGS 
INTERPRETED ACCORDING TO DESIGN :ENTER SYSTEM 

HEATER VOLTAGE 3.15 VOLTS 

MAXIMUM PLATE VOLTAGE 300 VOLTS 
• MAXIMUM GRID 17 SUPPLY VOLTAGE 300 VOLTS 

A MAXIMUM GRID in VOLTAGE SEE SCREEN RATING CHART 

MAXIMUM POSITIVE DC GRID li VOLTAGE 0 VOLTS 

MAXIMUM PLATE DISSIPATION 2.0 WATTS 

•MAxIMUm GRID 12 DISSIPATION. 0.5 WATTS 

MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER POS:TIVE WITH RESPECT TO CATHODE 

DC COMPONENT 100 VOLTS 

TOTAL DC AND PEAK 200 VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 

HEATER WARM-UP TIME ( APPROX.) A 11.0 SECONDS 

A 

HEATER WARN- UP TIME IS DEFINED AS THE TIME REQUIRED FOR TOE VOLTAGE ACROSS THE HEATER TO REAGII 
BOO OF PTO RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES • ITH A RESISTANCE OF VALUE 1 TIMES THE 1101114AL HEATER OPERATING 
RESISTANCE. 

CONTINUED ON FOLLOWING PAGE 

 de 
TONG-SOL ELECTRIC INC. ERECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY. U.S.A., SEPTEmBER 1, .1956 PLATE 0475B 



3CE5 TENTATIVE DATA 

TUI16•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS AI AMPLIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

SCREEN VOLTAGE 

*GRID ai SUPPLY VOLTAGE 

GRID la RESISTOR ( BYPASSED) 

PLATE RESISTANCE ( APPROX.) 

TRANSCONDUCTANCE 

PLATE CURRENT 

SCREEN CURRENT 

GRID ;H. VOLTAGE ( APPROX.) Ib = 35 gAMPS. 

3.15 VOLTS 

0. AMP. 

125 VOLTS 

125 VOLTS 

— 1.0 VOLTS 

1.0 MEGOHMS 

0.3 MEGOHMS 

7 600 gMHOS 

11 MA. 

2.8'1— MA. 

—5.0 VOLTS 

SIMILAR fIPS REPERRNCR. gxcePt for heater ratings, the 3CS5 is identical to the aCtI5 

and the 8CR5. 

--fr INDICATES A CHANGE. 

• INDICA -ES,1W ADDITION. 

0.5 

0.4 

0.1 

3CE5 

SCREEN 
RATING CHART 

// d/  
AREA OF 

PERMISSIBLE OPERATION 

50 100 150 200 2 0 300 
SCREEN VOLTS 

I! 



TENTATIVE DATA 3CE 5 

12.5 25 __ 

— 
--
__ 

150 Volts 3CE5 

2
 )
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1
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1
L
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E
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S
 o
 

0
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M
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L
 I 
A
M
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E
R
E
S
 

I Eb = 3. 15 Volts 
Eci = 0 Volts I 
Rg, = 0 Ohms 

125 

il 100 
1  1 

1-111iiIiii--15° V°1 

- -- -- -- 

s 

t- I-
: = 

L.5 1 5.0 10 
= = 125 ‘.> .- ., 
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r U. 
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.0 -, 0_ 
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PLATE VOLTS 
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3CE5 

Ef = 3. 15 Volts 

Ill 

E C2 = 125 Volts 
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a. 
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IZIMEMBIMIIIIIIIMi -1.0 -2.0 

IViummulmwommi 
neZMNIIII HISZCZZLICZâl -2.5. 

X11133314..fflea MIMI IMII - 2.  i earl 
Ellalleli ' _ _ , 

0 4eneasmeelaÉmicieemiswam,so-4-° 
O 100 200 300 400 500 

PLATE VOLTS 

LLEILEILEIriilnaillnILLELE 
TeIG-SOL ELECTRIC INC. ELEOPON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. SEPTEMBER 1, 1956 PLATE , 4767 



3CE5 TENTATIVE DATA 

-5 

3CE5 

Ef = 3. 1 5 Vol ts 
Eb = 125 Volts 

Rgi - 0 Ohms 
__Rgi = 1.0 Megohms 

-14 -3 
GRID # 1 SUPPLY VOLTS 

2 

3CE5 
Ef = 3.15 Volts 

Eb = 125 Volts 

Rgi = 0 Ohms 
_Rgi = 1.0 Megohms 

-  20 

oo 

1‹.) 

-5 -4 -3 -2 
GRID # 1 SUPPLY VOLTS 

14 

3 

2 

 o° 
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TENTATIVE DATA 3CE5 

3CE5 

Ef = 3.15 Volts 
Eb = 125 Volts 

  R = 0 Ohms 
Rgl ;g = 1 0 Megohms 

(BYPASSED) 

Q-) 

-6 -5 -4 -3 -2 
GRID NI SUPPLY VOLTS 

10000 

 -8000 

2000 

71-

TUNG-50L ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JE 44 FV. U.S.A. SEPTEMBER 1 , 1956 PLATE *4758 
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TENTATIVE DATA 3CS6 

( 

• 

• 

3. 
4 

rMAX 

MAX 

i 2 
MAX 

GLASS BULB 

TUN6-SOL 

H EPTODE 

MINIATURE TYP E 

COATED UNI POTE NTIAL CATHODE 

HEATE R 

3.15 VOLTS 0.6 AMP 

AC OR DC 

ANY MOUNTING POSI TION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

7CM 

THE 3cS6 IS A MINIA TURE DUAL CONTROL PENTAGR ID DES IGNED FOR USE IN SYN C 
SEPARATOR CIRCUITS IN 600 MA . SER IES HEATE R OPERATED TELEV ISION 
RECE IVERS . EACH OF THE CONTROL GR IDS HAVE A SHARP CUT-OFF CHARACTER ISTIC . 
THERMAL CHARACTE RI ST ICS OF THE HEATER ARE CONTROLLED EUCA THA T HEATER 
VOLTAGE SURGES DUR ING THE WARM-UP CYCLE ARE MIN IMI ZED PROV IDED IT IS 
USED WI-H OTH ER TYPES WHI CH ARE-SIMI LARLY CONTROLLED . EXCEPT FOR HEATER 
RATINGS , ITS CHARACTERI STICS ARE IDENTICAL TO THE 6056. 

DIRECT INTERELECTRODE CAPACITANCES - APPROX. 

GRID fi TO PLATE: Gi TO P ( MAX.) 

GRID 0.3 TO PLATE: 03 TO P ( MAX) 
0i INPUT: Gi TO ( H-1-1(+624-636.5) 

03 INPUT: G3 TO ( H4K+G i -I-G 26,$) 

OUTPUT: P TO (m+x+G i+G 2+G 38.5) 
COUPLING: Gi TO G3 ( MAX.) 

RATINGS 4 — 

INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

DESIGN CENTER VALUES 

0.05 
0.36 ggf 
5.5 ggf 
7.0 ggf 
7.5 1.41f 

0.22 1-41f 

HEATER VOLTAGE 5.15 VOLT 

MAXIMUM HEATER— CATHODE VOLTAGE: 
HEATER NEGATIVE 

TOTAL DC AND PEAK 200 VOLTS 
HEATER POSITIVE 

QC LOO VOLTS 
TOTAL DC AND PEAK 200 VOLTS 

MAXIMUM PLATE VOLTAGE :500 VOLTS 

MAXIMUM GRID 02 & #4 VCLTAGE A 

MAXIMUM GRID 02 & 04 SUPPLY VOLTAGE 500 VOLTs 

MAXIMUM PLATE DISSIPATION 

MAXIMUM SCREEN DISSIPATION: 
FOR GRIDS 02 & 04 VOLTAGE UP TO ISO VOLTS 1.0 VOLTS 

FOR GRIDS 02 & 04 VOLTAGE BETWEEN 150 & = VOLTS A 

MAXIMUM CATHODE CURPENT 14 MA. 

MAXIMUM GRID fi CIRCUIT RESISTANCE 0.47 MEGOHM 

MAXIMUM GRID M3 CIRCLIT RESISTANCE 2.2 MEGOHMS 

HEATER WARM— UP TIME ( AP.ROX.) . 11.0 SECONDS 

A SEE SCREEN DISSIPATION RATING CHART JEDEC NJ4-C4-2. 

—Ur INDICATES A [ MAROC. 

*NEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR IRE VOLTAGE ACROSS THE HEATER TO REACH 

80% OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE NEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL NEATER OPERATING 
RESISTANCE. 

CONTINUED ON FOLLOWING PAGE 

TUN,-SOL ELECTLIC INC. ELECTRON - DBE DIVISION BLOONFIELO, NEw JERSEY, U.S. A. .AACH 1, 1960 PLATE *5287 



3CS6 TENTATIVE DATA 

  TI1118-1101.   

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS Al AMPLIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID 02 & 04 VOLTAGE 

GRID ii VOLTAGE 

GRID 03 VOLTAGE 

PLATE CURRENT 

GRID 02 & 04 CURRENT 

TRANSCONDUCTANCE ( MEASURED BETWEEN 

GRID fi AND PLATE) 

TRANSCONDUCTANCE ( MEASURED BETWEEN 

GRID 03 AND PLATE) 
PLATE RESISTANCE ( APPROX.) 

GRID 01. VOLTAGE ( APPROX.) FOR Ib=5° µA 

GRID 03 VOLTAGE ( APPROX.) FOR Ib=SO uA 

3.15 3.15 3.15 VOLTS 
0.6 0.6 0.6 AMP. 

10 100 100 votrs 
30 30 30 VOLTS 

0 0 -0 VOLTS 

0 -1 0 VOLTS 
2.0 0.8 1.0 MA. 

4.5 5.5 1.3 MA. 

1 100 µMHOS 

1 500 ___ µMHOS 

0.7 1.0 MEGOHM 

-2.5 VOLTS 
-2.2 VOLTS 

P
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oo 

3CS6 

Ef - 3.15 Volts 

Ec2/.4 30 Volts 
E = 0 Volts cl 

+50 0  
 +10.0 « 

+1 0 +2 0 

FC3' o 

-0.5 

-1.0 

II 

-25' 

50 100 150 

PLATE VOLTS 

200 250 







3CS6 

3C36 

Ef .. 3.15 Vol ts 
Eb •. 100 Volts 
EC264 ' 30 VOl ts 
Eci .. 0 Volts 

P
L
A
T
E
 
R
E
S
I
S
T
A
N
C
E
 
(
rp
) 
-
 
M
E
G
O
H
M
S
 

o
 

1,
) 

C
O
 
 

— 
— 

_ 
—    

a , 
a 

gm 
rP 

\ 

\ 

4., 

\ 

\ 

\ 
\ 

-....___ ...... _ 

o0 
-30 -20 -I 0 

GRID #3 VOLTS 

SCS6 

Ef • 3.15 Volts 
Eb - 100 Volts 
E 24 = 30 Vol 
EC3 » 0 Volts 

ts 

 wAcrrrrTRnimoiki(ln_ -  Srrnundwui 

I b 

 9m  

T
R
A
k
i
c
r
n
i
m
o
r
w
i
r
r
 
(n
_l
 
- 

ui
rr
un
dw
nS
 

P
L
A
T
E
 
(

lb
) 

M
I
L
L
I
A
M
P
E
R
E
S
 

o
 

(7,
 

P
L
A
T
E
 
R
E
S
I
S
T
A
N
C
E
 
(
rp
) 
-
 
M
E
G
O
H
M
S
 

\ 
-_, 

--. 

—4 
\   I b 

 9m  
\ 

.— 

\ Ni — 

— 1 
_ \ / 
_ 

I / r \ 

I—. 

--

\ 

/ / If 

/ 

- 

rIe/  

-..- ....... ...... 
1111 

u 
-30 -20 - I 0 0 

8RID PI VOLTS 

TVOO-SOL ELECTRIC IOC. OLECTROO /USE OIVIS1OO OLOOMPIELO, SEP dellsEV, U.S.A. DECEIVIER 1, 195.1 PLATE 15179 



3CS6 

3CS6 
Ef = 3.15 Vol ts 
EC21.4 = VO1 LS 30 
E = 0 Vol ts 
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3CY5 

—111. 
.750" 
MAX 

1.875" 
MAX. 

1111118.11111. 

TETRODE 
MINIATURE TYPE 

COATED UNIPOTENTICAL CATHODE 

1 2125" 
MAX 2.9 VOLTS 45CI27 mAMPS. 4— 

IS 

HEATER 

GLASS BULB 

MINIATURE BUTTON 
/ PIN BASE ET- 1 

OUTLINE () MATING 
JECEC 5-7 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 

BASING DIAGRAM 

JEDEC TEP 

THE 3cv5 IS A SHARP—CUTOFF TETRODE IN THE 7—PIN MINIATURE ANDCONSTRUCTION IS dES ,GNED FOR SERVICE IN VHF TUNERS OF TELEVISION RECEIVERS. 

THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER 

VOLTAGE SURGES DURINS THE WARM—UP CYCLE ARE MINIMIZED PROVIDED IT IS 
USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. EXCEPT FOR HEATER 

RATINGS AND HEATER WARM—UP TIME THE 3C;(5 IS IDENTICAL TO THE 2CY5, 
AND THE 6CY.5. 

GRID *I, TO PLATE 

INPUT 

OUTPUT 

DIRECT INTERELECTRODE CAPACITANCES' 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

0.03 g.417 
4.5 Pgf 
3.0 Pgf 

MAXIMUM PLATE VOLTAGE 180 VOLT 

MAXIMUM GRID * 2 ( SCREEN) SUPPLY VOLTAGE 180  V'en7 
MAXIMUM GRID * 2 VOLTAGE SEE GRID #2 INPUT RATING CHART  

MAXIMUM PLATE DISSIPATION 2.0 WATTS 

MAXIMUM GRID * 2 DISSIPATION 0.5 WATT 

MAXIMUM GRID fi ( CONTROL GRID) VOLTAGE , 

POSITIVE VALUE 0 MA. 

MAXIMUM CATHODE CURRENT 20 MA. 

MAXIMUM HEATER — CATHODE VOLTAGE 

HEATER POS TIVE v,17.1-1 RESPECT TO CATHODE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 100 VOLT 100 vvoL-TS 
HEATER WARM—... TIME ( APPROx.) B 11.0 SECT)NB 

A WITH SHIELD 631e CORRECTED TO CATHODE. 

GREATER WARM-UP TINE 15 DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACRCSS THE HEATER TO 8.Acm 
80s OF ITS RATED VOLTAGE AFTER APPLYING m TIMES RATED EATER VOLTAGE TT A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SZRIE. WITH A RESISTANCE OF VALUE 3 TINES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

— "INDICATES A (( MANGE. 

CONTINUED ON FOLLOWING PAGE 

TuNG- ,GL ELECTRIC INC. E1ECTRON TUBE IlvisION BLoomeIEL4, NEw JER .„ET, DU.EmBER 1, 1961 PLATE 



3CY5 

TUNO SOL 

CONTINUED PROW PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

PLATE VOLTAGE 
GRID *2 VOLTAGE 
GRID Ai VOL -AGE 
PLATE RESISTANCE 
TRANSCONDUCTANCE 
GRID Ai CUT.OPP BIASC 
PLATE CURRENT 
GRID *2 CURRENT 

PLATE CURRENT 20 uA. 

VOLTS 
80 yours 
-1 VOLTS 

0.1 MEGOHM 
8 000 kamos 
-6 VOLTS 
10 MA. 

1.5 MA. 

100 

eY5 

GRID #2 INPUT 
RATIN'', CHART 

Co 20 40 60 80 100 
SCREEN VOLTAGE EXPRESSED AS 4 OF MAX. SCREEN SUPPLY VOLTAGE RATING 



3DG4 

TUNG-SOL   

TWIN DIODE 

• 

• 

1„,__1562"1 MAX 

T-12 4062" 
MAX 

COATED FILAMENT 

5.5±0.3 VOLTS 3.8 AMP. 

4625" IC 
MAX 

GLASS BULB 
SHORT AIEDI UN- SHELL 

X PIN OCTAL 

E1-110 OR BB -118 
OUTLINE DRAWING 

JEDEC 12-16 

AC oR DC 

ANY MOUNTING POSITION 

*OPPOSITE ENDS or THE DIRECTLY HEATED 

CATHODE ARE CONNECTED TO PINS 1 ANO 
3. CATHODE- HEATING VOLTAGE SHOULD BE 
CONNECTED BETWEEN THESE PINS. OUTPUT 

CURRENT MAY BE TAKEN FROM EITHER PIN 
1 OR PIN 3. 

BOTTOM VIEW 

EASING DIAGRAM 

JEDEC 9DE 

THE 30G4 IS A TWIN DIODE WITH A DIRECTLY HEATEDFILAMENTJESIGNED FOR USE 
AS A CULL-WAVE RECTIFIER IN THE POWER SUPPLY OF TELEVISION RECEIVERS. 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

RECTIFIER SERVICE 

MAXIMUM PEAK INVERSE PLATE VOLTAGE 1050 VOLT 

MAXIMUM AC .LATE — SUPPLY VOLTAGE PER PLATE SEE RATING CHART 

MAXIMUM STEADY — STAKE PEAK PLATE CLRRENT PUR PLATE 1200 MA. 

MAXIMUM TRANSIENT PEA« PLATE CURRENT PER PLATE, SEE RATING CHART 

MAX MUM DURATION 0.2 SECOND 6.5 AMP. 

MAXIMUM DC OUTPUT CURRENT 

BULB TEMPERATURE AT HOTTEST POINT 200 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

FULL-WAVE RECTIFIER 

AC ; LUTE — '3UPPLY VeLTAGE PER PLATE, RMS 

FILTER INPUT CAPACITOR 

TOTAL PLATE— SUPPLY RESISTANCE PER PLATE 

DC OUTPUT CURRENT 

DC OU - PUT VOLTAGE AT FILTER INPUT 

CAPACITOR. 
INPUT FILTER 

275 ALL 

40 MF 

32 OHMS 

350 MA. 

300 VOLT 

TUBE VOLTAGE DROP 

V. 350 VA. DC PER PLATE 25 vaLT 

DESIGN-NAXIMUIL RATINGS ARELIMITING VALUES OF OPERATING ANO ENVIRONMENTAL CONDITIONS APPLIIAREE 

TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEIINED BY ITS PUBLISNED DATA, AND SNOULC 
NOT BE EXCEEDED UNDER THE *WORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES THESE 

VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE, TARING RESPONSIBILITY FOR THE 
EFFECT:, OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVIcE CHARACTERISTICS. THE 
EQUIPN,NT MANUFACTURER SHOuLD DESIGN SO THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN-MAXIMUM 

VALUE TOR THE INTENDED SERVICE IS EXCEEDED WITH A 90GEY DEVICE UNmER THE WORST PROBABLE 
OPERATING CONDITIONS WITH RESPECT TO SUPPLY- VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, 
EQUIPMENT CONTROL ADJU ,TMENT, LOAD VARIATION, SIGNAL VARIATION, ANO ENVIRONMENTAL CONDITIONS. 

TENU -SOL ELECTRIC INC., ELECTRON TUBE DIVISION; BLOOMFIELD, NEW JERSEY, ,JANL.1 , Y 1, PI'', • 



3DG4 

RA 

200 

100 

O 

240 A 

ZOO 

127 

TIN GC HART 1 30614 

Ef = 3.3 Volts 
DESIGN—MAXIMUM RATING 

CHOKE INPUT 

3251 175 

C— 

D 

0 100 200 
MAXIMUM PROBABLE AC PLATE SUPPLY 

PER PLATE (RMS)-VOLTS  

300 
VOLTAGE 

RATING CHART 2 

3DG4 
FOR CAPACITOR — INPUT FILTER 

THE BOUNDARY CURVE IS BASED ON A 

,-TEADY—STATE PEAK PLATE CURRENT OF 
300 

1.2 AMPERES MAXIMUM PER PLATE. 

ce 
ce 

w 
ce 
w 

m 200 

-J 

- 

W I 

CO IJJ 
•er 
a) cc 
o 00 
CC 0-
C1-

CY 

= 

RECTIFICATION EFFICIENCY = 1.41 Es 

WHERE = DC OUTPUT VOLTAGE AT 
FILTER INPUT 

Es = RMS SUPPLY VOLTAGE 
PER PLATE 

AREA OF 
PERMISSIBLE OPERATION 

0 0.2 0.4 0.6 

RECTIFICATION EFFICIENCY 

0.8 1 

• 

• 



3DG4 

1250 

80 

60 

Ps - Rsec N2R ori RA 

WHERE 
Rs = PLATE SUPPLY RESISTANCE PER PLATE 

'sec = DC RESISTANCE OF TRANSFORMER 
SECONDARY PER SECTION 

Rpr i = DC RESISTANCE OF TRANSFORMER 
PRIMARY 

RA = DC RESISTANCE OF ADDED SERIES 
*RESISTANCE PER PLATE 

N = TRANSFORMER VOLTAGE STEP-UP 
RATIO PER SECTION 

IF SERIES INDUCTANCE 
IS PRESENT IN THE PLATE 
SUPPLY, IT IS PERMIS-
SIBLE TO USE A SMALLER - 
THAN - INDICATED VALUE 
OF Rs PROVIDING THE 
RATED MAXIMUM VALUE OF 
TRANSIENT PEAK PLATE 
CURRENT IS NEVER EX-
CEEDED. 

111111111MMMIIM 

1111111111111M11111111111111 

111111111111111MMIM 

muumummummemmummuumm 
IMMIM11111111111111111MIEMPAIM1111111MIZMIIIIM 
Z1111311111111MIIIIIIIMM1111111111111111MMIMIIMI 

MOM 
MBIUMMIMIIIIIIMBM11111 RATING CHART 3 Marna 

3064 

-------------

0o 100 200 300 400 500 

MAXIMUM PROBABLE AC PLATE SUPPLY VOL1AGE 
PER PLATE (RMS ) - VOLTS 

FOR CAPACITDR-I4PUT FILTER 

THE VALUES OF Rs ARE BASED ON A 
TRANSIENT ( HOT SWITCHING) PEAK PLATE 
CuRRENT OF 6.5 AMPERES MAXIMUM PEP 
PLATE. 

250 

1000 

3DG4 

EACH SECTI0N 

Ef = 3.3 Volts 

10 20 30 40 50 60 
PLATE VOLTAGE - VOLTS  
I. I  

TUNG SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A.,JANUARY 1, 196? PLATE 0051 



3DG4 

30114 

FULL-WAVE RECTIFIER 

WITH CAPACITOR- INPUT FILTER 

Ef = 3.3 Volts 
C = 40 800 uf 

Curve  1 2 3 4 5 

Rs in Ohms 16 26 1, 53 .57 
_ 

(Boundary L'ne DEA is same as Shown 
600 On Rating Chart 1) 
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TENTATIVE DATA 3DK6 

4 

MAX 

7. 
I - 

MAX 

MAX 

GLASS BULB 

11111111411IL 

PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

3.15 VOLTS 0.6±10% AMR. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN SASE 

TCM 

THE 3DK6 IS A SHARP CUTOFF PENTODE IN THE 7-PIN MINIATjRE CONSTRUCTION 
DESIGNED FOR SERVICE AS A WIDE-BAND HIGH-FREQUENCY AMPLIFIER. THE VERY 
HIGH TRANSCONDUCTANCE AT LOW PLATE AND SCREEN POTENTIALS COMBINED WITH 

THE LOW INTERELECTRODE CAPACITANCES MAKES IT PARTICULARLY SUITABLE FOR 
USE AS AN IF AMPLIFIER IN TELEVISION RECEIVERS. THERMAL CHARACTERISTICS 
OF THE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE 
WARM-UP CYCLE ARE MINIM:ZED PROVIDED IT IS USED WITH OTHER TYPES WHICF-
ARE SIMILARLY CONTROLLED. EXCEPT FOR HEATER RATINGS, THE 3DK6 IS IDENTI-
CAL TO THE 4DK6. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT ExTERNAL SHIELD 

GRID la TO PLATE ( MAX.) . 

INPUT 

OUTPUT 

0.025 
6.3 
1.9 

mmf 
mmf 
mmf 

RATINGS 
luTERERETED ACCORDING TO DESIGN cENTER SYSTEM 

HEATER VOLTAGE 3.15 VOLE 

MAXIMUM PLATE VOLTAGE 350 VOLT 

MAXIMUM GRID /112 SUPPLY VOLTAGE . 330 VOLT` 

MAXIMUM GRID # 2 VOLTAGE SEE GRID 02 INPUT RATING CURVE 

MAXIMUM PLATE DISSIPATION 2.3 WATT' 

MAXIMUM GRID # 2 DISSIPATION 0.55 WATT`, 

MAXIMUM GRID Al. VOLTAGE: * 

POSITIVE VALUE 0 VOLT E 

MAXIMUM HEATER CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 
TOTAL DC AND PEAK 300 VOLr 

HEATER POSITIVE VflTP RESPECT TO CATHODE 
DC COMPONENT 100 VOLT` 

TOTAL OC AND PEAK 200 VOLTS 

HEATER WARM— UP TIME ( APROX.) A 

A 
HEATER WARM—UP TIME IS DIFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROsS THE HEATER TO REACH 
80S OF ITS RATED VOLTAGE AFT ,R APPLYING 4 TIMES RATED 1-EATER VOLTAGE TO A CIRCUIT CONSISTING 

OF THE TUBE HEATER IN SERIES wire, A RESISTANCE OF VALUE 3 TINES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

* INDICATES AN ADDITION 
CONTINUED ON FOLLOWING PAGE 

TOS—SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S. • SEPTEMBER 1, 1959 PLATE A559, 



3 D K 6 TENTATIVE DATA 

  TU N 8-S 0 L   

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 3.15 VOLTS 

HEATER CURRENT 0.6±101 AMP. 

PLATE VOLTAGE 125 VOLTS 

GRID #3 ( SUPPRESSOR) CONNECTED TO CATHODE AT SOCKET 

GRID 012 VOLTAGE 125 VOLTS 

CATHODE BIAS RESISTOR. 56 OHMS 

PLATE RESISTANCE ( APPROX.) * 0.55 MEGOHM 

TRANSCONDUCTANCE 9800 µMHOS 

,LATE CURRENT 12.0 MA. 

'J,RID # 2 ÇURRENT 3.8 MA. 

GRID # 1. CUTOFF DIAS B - 6.5 VOLT' 

R PLATF CURRENT OF 20 A. 
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30K6 TENTATIVE DATA 

3DK6 

Ef = 3.15 Volts 

3DK6 

Ef = 3.15 Volts 
Eb = 125 Volts 
Ec2 = 125 Volts 

-5.0 -4.0 -3.0 -2.0 - 1 0 

GRID I VOLTS 

25 

20 

15 

10 

5 

20 40 60 80 100 

ID #2 VOLTAGE EXPRESSED AS % OF MAX. GRID # 2 SUPPLY VOLTAGE 

• 



3D16 

TUNO-SOL 

PENtODE 

MINIATURE TYPE 

Ma 

GLASS BULB 

UNIPOTENTIAL CATHODE 

HEATER 
3.15 VOLTS 0.6±10% AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMA_L-BUTTON MINIATURE 

7 PIN BASE 

7EN 

THE 3DT6 IS A SHARP CUTOFF PENTODE , N THE 7 PIN MINIATURE CONSTRUCTION. 
IT IS INTENDED FOR USE AS AN FM DETECTOR IN 600 MA SERIES HEATER OPER-
ATED TELEVISION RECEIVERS. DESIGNED SO THAT GRID #1 AND GRID #3 CAN EACH 
BE USED AS INDEPENDENT SHARP CUTOFF CONTROL ELECTRODES, THE TUBE MAY 
ALSO BE USED IN DELAY CIRCUITS, GAIN-CONTROLLED AMPLIFIER CIRCUITS, AND 
MIXER CIRCUITS. THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED 
SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM-UP CYCLE ARE MINIMIZED 
PROVIDED IT IS USED WITH OTHER TYPES W-IICH ARE SIMILARLY CONTROLLED. 
WITH THE EXCEPTION OF NEATER WARM-UP TIME AND HEATER CHARACTERISTICS, 
THE 301.6 IS IDENTICAL TO THE 6DT6. 

DIRECT INTERELECTRODE CAPACITANCES - APPROX. 
WITH E TERNAL SHIELD, *316, CCANE.TED TO CATHODE 

GRID Hi TO PLATE 
GRID *1. TO GRID f3 
GRID * 3 TO ALL OTHER ELECTRODES 
GRID * 1 TO GRID * 2, GRID *3. HEATER, 

AND INTERNAL SHIELD AND CATHODE 
GRID t3 TO PLATE 

0.02 
0.1 
6.1 

5.8 
1.4 

uuf 
uuf 
uf 

uuf 
uuf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

FM DETECTOR SERVICE 

HEATER VOLTAGE 3.15 VOLTS 
MAXIMUM PLATE VOLTAGE 3304-- VOLTS 
MAXIMUM GRID #3 (SUPPRESSOR) VOLTAGE 28 «e- VOLTS 
MAXIMUM GRID 02 SUPPLY VOLTAGE 330 4- VOLTS 
MAXIMUM GRID * 2 ( SCREEN) VOLTAGE SEE RATING CHART 
MAXIMUM GRID fi (CONTROL-GRID) VOLTAGE: 

POSITIVE BIAS VALLE 0 VOLTS 
MAXIMUM PLATE DISSIPATION 1.74- WATTS 
MAXIMUM GRID * 2 INPUT: 

FOR GRID « 2 VOLTAGES UP TO :65 VOLTS 1.1 4- WATTS 
FOR GRID * 2 VOLTAGES iETWEEN 165 AND 330 VOLTS ,,EE RATING CHART 

MAXIMUM HEATER-CATHOIE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 200 * VOLTS 

HEATER WARM-UP TIME ( APPROX.) * 11 SECON[ 

ATNE DC COMPONENT MUST NOT EXCEED 100 VOLTS. 

HEATER MARIA- UP TIME IS DEMINEG AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE NEATER TO REACH 
80A OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATEO HEATER VOLTAGE TO A IIRCUIT CONSISTING 

OF THE TUBE HEATER IN SENIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

CONTINUED ON FOLLOWING PAGE 

INDICATES A CHARGE. 

'UNG-S07. ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, MEW JERSEY, U.S.A. SEPTEMV. 1, ,, ATE 05598 



3DT6 

TUNO-SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

AmPL 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE SUPPL" VOLTAGE 

GRID 13 SUPPLY VOLTAGE 

GRID 02 SUPPLY VOLTAGE 

CATHODE-BIAS RESISTOR 

PLATE RESIS - ANCE ( APPROX.) 

TRANSCONDUCTANCE: 

GRID in TO PLATE 

GRID NS TO PLATE 

GRID 01. VOLTAGE ( APPROX.) FOR PLATE CURRENT OF ¡OµAMP 

GRID 13 VOLrAGE ( APPROX.) FOR PLATE CURRENT OF ¡OmAMP 

PLATE CURREIT 

GRID 02 CURRENT 

3.15 VOLTS 
0.6±10$ AMP. 

150 VOLTS 

0 VOLTS 

100 VOLTS 

560 OHMS 

0.15 MEGOHM 

800 mMNOS 

515 µMHOS 

-4.5 VOLTS 
-3.5 VOLTS 

1.1 MA. 

2.1 MA. 

TYFICAL OPERATION IN THE ACCOMPANYING LOCKED-OSCILLATOR, 
QUADRATURE-GRID FM DETECTOR CIRCUIT 
AT A CARRIER FREQUENCY OF 4.5 MC: 

INPUT SIGNAL TO GRID OF DRIVER TUBE 15 200 SOO MV RMS 

PLATE SUPPLY VOLTAGE 250 250 250 VOLTS 

GRID 03 VOLTAGE ( OBTAINED FROM 

A 560000- OHM RESISTOR) -5 -6 -6.4 VOLTS 

GRID 12 SUPPLY VOLTAGE 100 100 100 VOLTS 

CATHODE-BIAS RESISTOR 560 560 560 OHMS 

PLATE LOAD RESISTOR 0.27 0.27 0.27 MEGOHM 

PLATE CURRENT 0.23 0.22 0.21 MA. 
GRID 02 CURRENT 3.4 5.5 6 MA. 
GRID ff. CURRENT 0.013 0.6 0.8 MA. 

BANDWIDTH: 

FOR A TOTAL HARMONIC DISTORTION 

OF ¡O PERCENT 65 120 118 KC 

AM REJECTION ( APPROX.) 8 33 29 28 De 
AUDIO OUTPUT VOLTAGE ( RmS, APPROX.): 

WITH + 7.5-KC DEVIATION FROM 

MEAN VA_UE OF 4.5 MC 5.5 6.5 7.5 VOLTS 
WITH ± 25-KC DEVIATION FROM 

MEAN VALUE OF 4.5 MC 17 21 23 VOLTS 
TOTAL HARMONIC DISTORTION: 

WITH + 25- KC DEVIATION FROM 

MEAN VALUE OF 4.5 MC 2 3 4 PERCENT 

SENSITIVITY: 

WITH +7.6-KC DEVIATION FROM 

MEAN VALUE OF 4.5 MC 

WITH + 25-KC DEVIATION FROM 

MEAN VALUE OF 4,5 MC 

MAXIMUM CIRCUIT VALUES: 

GRID oft CIRCUIT RESISTANCE: 
FOR FIXED-BIAS OPERATION 0.25 MEGOHM 

FOR CATHODE- BIAS OPERATION 0.5 MEGOHM 

5C MILLIVOLTS 

15C MILLIVOLTS 

RATIO OF THE AUDIO OUTPUT VOLTAGE PRODUCED BY 30-PERCENT AMPLITUDE MODULATION OF THE 4.5-MC 
CARRIER FREQUENCY TO THE AUDIO OUTPUT PRODUCED BY A 25-KC DEVIATION FROM THE 4.5- MC CARRIER 
FREQUENCY, WITH A MODULATING FREQUENCY OF 400 CPS IN BOTH CASES. 

C SIGNAL LEVEL AT WHICH DETECTOR CIRCUIT WILL HANDLE THE INDICATED DEVIATION IN FREQUENCY FROM 
THE WEAN VALU OF 4.5 MC, BEFORE DISTORTION OCCURS. 

--.INDICATES A CHANGE. 



3DT6 TENTATIVE DATA 

LOCKED- OSCILLATOR, QUADRATURE-GRID DETECTOR CIRCUIT 
UTILIZING TYPE 3DT6 

TYPE TYPE 
6AU6 3DT6 

T1 

  TUNO-110L 

CI 

4.5Mc 
INPUT 

CI : IIT'auf, ROO VOLTS 

C2 C3 :0.01J41, 400 VOLTS 

C8 Y 0.0144f, 200 VOLTS 

C6 : 113.4f, 200 VOLTS 

C6 : 0.05u1, 200 VOLTS 

C7 : 100 TO 10004mJf, 
600 VOLTS 

C8 : 0.01e4f, 600 VOLTS 

+150 +100 +250 
VOLTS VOLTS VOLTS 

SLUG—TUNED INDUCTOR 
WITH 0 OF SO AND 

TUNEABLE TO 4.5—MC. 

RI: 100000 OHMS, 0.5 MAT , 

R2: 12000 OHMS, 0.5 WATT 

93: 1000 OHMS, 0.5 WATT 

R4: 560 OHMS, 0.6 WATT 

95 : 560000 01015, 0.5 WATT 

96 : 

R7 : 

OUTPUT 

270000 OHMS, 0.5 WATT 

0.5 MEGOIIII POTENTIOMETER 

SLUG—TUNED, BIFILAR 
WOuli0 IF TRANSFORMER 

WITH RATIO OF 1:1.5, 

p>60, AHD TUNEABLE 
TO 4.5—MC WITH TUBE AND 
WIRING CAP ACI TANCE. 

,NG—SOL ELECTRIC I NC. ELECTRON TUBE 0 VI SI ON 131.001AF I ELI), NEW JERSEY, u. S. A. DECEMBER 1, 1955 PLATE A4518 



3DT6 TENTATIVE DATA 
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TENTATIVE DATA 3DT6 
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3DT6 
PENTODE 

Ef = 3.15 Volts 
E 2 = 100 Volts 
Ec, = 0 Volts 
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TENTATIVE DATA 3DT6 

...EC / 
3076 

PENTODE 
Ef = 3.15 Volts 
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TuNG-SOL ELECTRIC INC. ELECTRON USE Di vi SION 51.0011F IEL D, NEW JERSEY, U. S A. DECtIABER 1, 955 PLATE eV 20 
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TENTATIVE DATA 3EA5 

• 

GRID TO PLATE ( GI. To P) ( MAX.) 

INPUT: GS TO ( H+K+G1+I.S.) 

OUTPUT: PTO ( HTK+GeFI.S.) 

1 3' -1,4A X 

1M11116- 813L 

TETRODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

I 1-3 2.9 VOLTS 0.45±6% AMR. 

MAX AC OR DC 

1 ex ANY MOUNTING POSITION 

1111   

GLASS BULB 
BOTTOM VIEW 

SMALL BUTTON MINIATURE 
7 PIN BASE 

TEw 

THE 3EA5 IS A SHARP CUTOFF TETRODE IN THE 7 PIN MINIATURE CONSTRUCTION. 
IT IS DESIGNED FOR HIGH PLATE VOLTAGE OPERATION AS AN RF AMPLIFIER IN 
VHF TUNERS OF TELEVISION RECEIVERS. THEFMAL CHARACTER STICS OF THE 
HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DLRING THE WARM-UP 
CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE 

SIMILARLY CONTROLLED. EXCEPT FOR HEATER RATINGS AND WARM-UP TIME, THE 
2EA5 IS IDENTICAL TO THE 2EA5 ANO 6EA5. 

DIRECT INTERELECTRODE CAPACITANCES 
WITH 
SHIELD 

u.°5 
S. 

5.0 

WITHOUT 
SHiELD 

0.0f, 
5.8 
2.) 

mmt 
mgf 
mmf 

RATINGS B 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

HEATER VOLTAGE 2.9 2.9 2.9 VOLTS 

MAXIMUM PLATE VOLTAC.E 250 250 250 VOLTS 

MAXIMUM GRID A2 VOLTAGE 150. 150 150 VOLTS 

MAXIMUM PLATE DISSIPATION 5.25 3.25 3.25 WATTS 

MAXIMUM GRID 02 DIS SIPATION 0.5 0.5 0.5 WATle, 

MAXIMUM CATHODE CURRENT ( DC) 20 20 20 MA 

MAXIMUM HEATER — CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 200 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 100 100 :00 VOLTS 

TOTAL DC AND PEAK 200 200 200 VOLTS 

HEATER WARM—UP TIME ( APPROX.) 11.0 11.0 11.0 SECOND 

AWITM EXTERNAL SHIELD fil6 ,ONNECTED TO PIN 2. 

CONTINUED ON FOLLOWING PAGE 

TUAI- SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. JJLY 1, 1959 PLATE 05551 



3EA5 TENTATIVE DATA 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 2.) 2.9 2.9 VOLTS 

HEATER CURRENT 0.45±6% 0.45±6% 0.45±6% AMPS. 

SLATE VOLTAGE 250 250 250 VOLTS 

.,RID 12 VOLTAGE 140 140 140 VOLTS 

GRID fi VOLTAGE — 1.0 — 1.0 — 1.0 VOLTS 

PLATE RESISTANCE ( APPROX.) 0.15 0.15 0.15 MEGONM 

TRANSCONDUCTANCE 8000 8000 8000 µMNO 

PLATE CURRENT 10 10 10 MA. 

GRID 12 CURRENT 0.95 0.95 0.95 MA 

GRID Ni VOLTAGE FOR GM LESS 

THAN WO µMHO -6 -6 -6 VOLTS 

DESIGN-MAXIMUM PATINGS ARE LIMITING VALUES OFOPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED By ITS PUBLISHED DATA, AND SHOULD 
NOT BE EACEEDED UNDER THE ROAST PROHABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES THESE 

VALUES TO PRoviDE ACCEPTABLE SERVICEABILITY OF THE DEVICE, TARING RESPONSIHILITY FOR THE 
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERI!TICS. THE 
EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY AND THROUGHOUT LIFE NO DESI4N-MAAINUN 

VALUE FOR THE INTENDED SERVICE IS EXCEEDED WITH A BOGEY DEVICE UNDER THE ROAST PROBABLE 
OPERATING CONDITIONS ' ITN RESPECT TO SUPPLY- VOLTAGE VARIATION, EQUIPMENT COMPONENT vARIATION, 

EQuIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, ANT ENVINONMENT&L CONDITIONS. 

'HEATER RARA-LP TINE IS DEFINED AS THE TINE REQUIRED FOR THE VOLTAGE ACROSS THE NEATEN TO REACH 

BOW OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT -CONSISTING 

OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TINES THE NOMINAL HEATER OPERATING 
RESISTANCE. 



3EH7 

GLASS BULB 

MINIATURE 

9 PIN BASE E9-1 

TUNG•SOL 

REMOTE-CUTOFF PENTODE 

MINIATURE TYPE 

UNIPOTENTIAL CATHODE 

HIGH Gm, SMALL SIGNAL 
RF & IF AMPLIFIER 

WITH GAIN CONTROL 

SERIES STRING OPERATION 

BOTTOM VIEW 

BASING DIAGRAM 

JEDEC 9AQ 

THE 3EH7 IS A REMOTE-CUTOFF PENTODE IN THE 9 PIN MINIATURE CONSTRUCTION. 
IT FEATURES VERY HIGH Gm WITH A REMOTE CLTOFF AND IS DESIGNED FOR FRE-
QUENCIES INTO THE VHF RANGE. ITS CHIEF APPLICATION IS IN THE IF AMPLIFIER 
STAGES OF TELEVISION RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES 
wITNOUT EXTERNA; WELD 

GRID Ni TO PLATE: ( G1 TO P) MAX. 

INPUT: Gi TO ( H+G2+GYFICIS) 

OUTPUT: PTO ( H+G2+GYF.CIS) 

HEATER CHARACTERISTICS AND RATINGS 
CrESIGN MAXIMUM VALUES - SEE Elk STANDARD R5-239 

AVERAGE CHARACTERISTICS 

HEATER SUPPLY LIMITS: 

CURRENT OPERATION 

MAXIMUM HEATER CATHODE VOLTAGE 

HEATER WARM-RP TIME. 

PLATE VOLTAGE 

PLATE DISSIPATION 

GRID 02 VOLTAGE 

GRID 02 DISSIPATION 

CATHODE CURRENT 

GRID Oi CIRCUIT RESISTANCE 

0.0055 
9.5 
2.8 

3.4 VOLTS 600 m 

MAXIMUM RATINGS 
DESING CENTER VALUES - SEE ( IA STANDARD RS-239 

600±40 
165 
11 

MA. 

V=LTS 

SECOND• 

250 VOLT 

2.5 WATTS 

250 VOLTS 

0.65 WATTS 
20 MA 

] MEGDHM 

*WEAVER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED POR -NE VOLTAGE ACROSS THE NEATER TO REACH 
MOO OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE NEATER IN SERIES WITH A RESISTANCE OF vAtUE 3 TIMES THE NOMINA5 NEATER OPERATING 
RESISTANCE. 

7UNG-SOL ELECTRIC INC., ELECTRON TUNE DIVISION, BLOONFIELD, NEW JERSEY, U.S.A.,AUGUST 1, 1961 PLATE 46225 



3EH 7 

TUNO-SOL 

CONTINUED FNON PRECEDING PAGE 

TYPICAL OPERATING CHARACTERISTICS 

PLATE VOLTAGE 200 200 VOLTS 

GRID 03 VOLTAGE 0 0 VOLTS 

GRID 02 VOLTAGE ( SUPPLY) 90 200 VOLTS 

GRID 02 SERIES RESISTOR 0 24 KILOHMS 

GRID 0i VOLTAGE -2 -2 VOLTS 

PLATE CURRENT 12 --- MA. 

GRID 02 CURRENT 4.5 --- MA. 

TRANSCONDUCTANCE 12500 12500 gMHOS 

PLATE RESISTANCE 0.5 --- mEGOHMS 

GRID fi IMPEDANCE AT 40 MC 13 --- KILOHMS 

(,RID Ni CUTOFF: Eci =- 6.5 1250 gmmOS 

Eci =-9.5 625 gmHOS 

Eci=- i9.5 125 gMHOS 

GRID 01 VOLTAGE FOR A CROSS- MODULATION 

FACTOR OF ib: 

Eci =- 6.5 

Eci =- 9.5 

Eci=- 19.5 

100 mv. 
160 mv. 
450 MV. 

100,000 

E 

Lu 1000 

3E117 

Ef = 3. 4 Volts 
Eb = 200 Volts 
Ecc= 200 Volts ( Supply) 
Et3= 0 Volts 

Rc2= 24 KO 

-40 -30 -20 -10 0 
GRID NI VOLTS 

100 

01 
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3EJ7 

ra. 

TUNG•SOL 

SHARP CUTOFF PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

FOR IF CIRCUITS IN P. RECEIVERS 
2 [56" 
MAX 

2406 SERIES STRING OPERATION 
MAX 

ANY MOUNTING POSITION 

MINIATURE EILTTON 
9 PIN BASE 09-1 

OUTLINE DRAWING 
SPECIAL 

GLASS BULB 

BASING DIAGRAM 

JEDEC 9AO 

BOTTOM VIEW 

THE 3EJ7 IS A HIGH TRANSCCNDUCTANCE SPARF-CUTOFF PENTODE IN THE 9 PIN 
MINIATURE CONSTRUCTION. IT IS DESIGNED FOR SERVICE AS AN IF AMPLIFIER IN 
TELEVISION RECEIVERS. CONTROLLED HEATER WARM-UP TIMEMAKES THE TUBE SUT-
ABLE FOR SERIES STRING OPERATION. 

DIRECT INTERELECTRODE CAPACITANCES 

WITNOUT EXTERNAL SMI-LO 

GR ID 01 TU PLAT E (MAX.) .005 Pf 

INP UT: GI. TC (H+K+G2+C3+ I.S.) 10 Pf 

OU TPUT: P TO IH+K+G2+G3+1. S.) 3 pi 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN CENTER VALUES - SEE El... STANDARD RS-239 

AVER AGE CHARACTERI STICS 5. 4 VOL TS 

HEATE R SU PPLY LI MITS : 

CU RR ENT OPER ATION 

MAX IMUM HEATER-CATNODE VOLTAGE : 

HEATER NEGATIV E WITH RESPECT TO CATHODE 

TOT AL DC AN D PE AK 

HEATER POS ITI VE WI TH RESPECT TO CA THODE 

HEATER WARM-OP TIME A 

MAXIMUM RATINGS 

600 

6C0±40 

MA 

MA 

150 VOLTS 

150 VOLTS 

11 SECONDS 

DESIGN CENTER VALUES - SEE EIA STANDARD AS-239 B 

PLATE VOLTAGE WI TH lb = 0 MA. 550 VOLTS 

PLATE VOLTAGE 250 VOLTS 

GRID 02 VOLTAGE WITH 1C2 = 0 MA 550 VOLTS 

GRID 02 VOLTAGE 250 VOLTS 
PL ATE DISSI RATIO N 2.5 WAITS 

GRID 02 DISSIP ATION 0.9 WAT TS 

CATHODE CURRE NT 25 MA. 

GRID 01 CIR CUI T RESISTANCE 1.0 MEGIMM 

CONTINUED ON FOLLOWING PAGE 

-UNG -SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, EEW JERSEY, U.S.A., AàGUST 1, 1961 PLATE P,?,I 



3EJ7 

TUN 6401 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CHARACTERISTICS 

PLATE VOLTAGE 
GRID 13 VOLTAGE 
GRID 12 VOLTAGE 
GRID 11. VOLTAGE 
PLATE CURRENT 
GRID 12 CURRENT 
TRANSCONDUCTANCE 
AMPLIFICATION FACTOR CG2 TO GA) 
PLATE RESISTANCE ( APRROX) 
GRID 11. IMPEDANCE AT 40MC 

200 VOLTS 
0 VOLTS 

200 VOLTS 
-2.3 VOLTS 

10 MA. 
4.1 MA. 

15000 µMHOS 
60 

0.35 MEGOHM 
30000 OHMSC 

G REATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 
804 OF ITS RATED VOLTAGE AFTER APPLYING U TIMES RATED HEATER VOLTAGE TO A CIRCUIT CHNSISTING 
OE THE TUBE NEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL NEATER aPERATING 

RESISTANCE. 

8 F0 R SERIES OPERATION OF HEATERS, EQUIPMENT SHOULD WE DESIGNED THAT AT NORMAL SUPPLY VOLTAG 

BOGEY TUBES WILL OPERATE AT THIS VALUE OF NEATER CURRENT. 

C INPUT DRAPING OF TUBE ANO TYPICAL CERAMIC SOCKET WITH ROTH CATHODE LEADS TIED DIRECTLY TO 

GROUND 15 ABOUT 10,000 0111AS. 

3EJ7 
PENTODE CONNECTION 

Ef = 3.4 Volts 

Ec3= 0 Volts 

-5 -4 -3 -2 
GRID # 1 VOLTS 

  14000 

12000 

100'00 

8000 

30 

25 
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3ER5 

TUNII-SOL 

HI -MU TRIODE 4--

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

2.8 VOLTS 0.45 AMP. 

ANY MOUNTING POSITION 

GLASS BULB 
BASE E7-1 

OUTLINE DRAWING 
JEDEC 5-2 

BOTTOM VIEW 

BASING DIAGRAM 

JEDEC TEE 

THE 3ER5 IS A HIGH TRANSCONDUCTANCE SHIELDED TRIODE IN TFE 7 PIN MINIA-
TURE CONSTRUCTION. IT ISDESIGNED ESPECIALLY FOR USE IN V.H.F. TELEVISION 
TUNERS. SEPARATE CATHODE LEADS PROVIDE LOW LEAD INDUCTANCE AND THE IN-
TERNAL SI-1E-0 REDUCES DIRECT GRID TO PLATE CAPACITANCE. EXCEPT FOR HEATER 
RATINGS AND HEATER WARM-UP TIME, THE 3ER5 IS IDENTICAL TO THE 2ER5 AND 

THE 6ER5. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT 

SHIELD 

PLATE TO GRO 0.58 

GRID TO ALL OTHER ELE:TRODES EXCEPT PLATE 4.4 

PLATE TO ALL OTHER ELECTRODES EXCEPT GRID 3.0 
GRID TO HEATER ( MAX.) 0.28 
PLATE TO CATHODE 0.24 
GRID TO CATHODE 5.1 

CATHODE 10 HEATER 2.8 

RATINGS 
INTTRPRETED ACCORDING TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE 

WITH 

SHIELD 

0.56 Y4 ( 

4.4 gut 
4.0 1.41 ( 

0.28 mut 
0.20 mut 
3.1 
2.8 Mu' 

2,8 VOLTS 

MAXIMUM PLATE VOLTAGE WITHOUT CURRENT 550 VOLTS 

MAXIMUM PLATE VOLTAGE 250 VOLTS 

MAXIMUM PLATE DISSIPATION 2.2 WATTS 

MAXIMUM CATHODE CURRENT 20 MAMPS 

MAXIMUM NEGATIVE GRID VOLTAGE 50 VOLTS 

MAXIMUM VOLTAGE BETWEEN CATHODE AND HEATER 100 VOLTS 

MAXIMUM ARIO CIRCLIT RESISTANCE 1 MEAOHM 

MAXIMUM CIRCUIT RESISTANCE BETWEEN CATHODE AND HEATER 20 000 OHMS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 2.8 2.8 VOLTS 

HEATER CARRENT 0.45 0.45 AMP. 

PLATE VOLTAGE 200 VOLTS 

GRID VOLTAGE -1.2 - 3.8 -5.6 VOLTS 

PLATE CCRRENT 10 MAMPS 

TRANSCONDUCTANCE 10 500 500 100 MM.10S 

AMPLIFICATION FACTOR 80 
GRID VOLTAGE FOR A CROSS— 

MODULAFICIN FACT .A CF 1% ( 6/EAS) 100 100 100 my. 

TENG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, 8100mEIELD, VFW JERSEY, U.S.A., JUNE 1, 1961 ELATE Acl. 
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TENTATIVE DATA 3ES5 

3' 
r 
MAX 

! . 
7 

I.  I 
MAX r 

21r 
1 IAA X 

GLASS BULB 

TUNG-SOL 

TRIODE 

MINIATURE 1YPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

3.0 VOLTS 0.45=6% AMP. 

ANY MOUNTING POSITION 
BOTTOM VIEW 

SMALL BUTTON MINIATURE 

7 PIN BASE 

7 F P 

THE 3ES5 IS A TRIODE TUNER IN THE 7 PIN MINIATURE CONSTRUCTION. IT IS 
DESIGNED FCR USE IN GROUNDED CATHODE RF AMPLIFIERS. EXCEPT FOR HEATEF 
RATINGS AND HEATER WARM—UP TIME, THE 5ES5 IS IDENTICALTO THE 21'h AND 
THE 6ES5. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO PLATE: G TO P ( MAx.) 

INPUT: G TC ( H+el.s.) 

OUTPuT: P TO(H+K+I.S.) 

A W1TN EXTERNAL Sm;ElD 1316 CONNECTED TO PIN 1. 

sure 
3.2 
14.0 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM E' 

HEATER VOLTAGE 

MAXIMUM PLATE VOL - AGE 

MAXIMUM POSITIVE GRID VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM DC CATHODE CURRENT 

MAXIMUM GRID CIRCUIT RESISTANCE 

MAXIMUM HEA T ER - CA - HODE VOLTAGE: ( TOTAL DC AND PEAK) 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

HEATER POSITIVE WITH RESPECT TO CATHODE 

HEATER WARm-UP TIME ( APPROX.) * 

CONTINUED ON FOLLOWIN% PAGE 

WITHOUT 
SHIELD 

0.5 ggi 

3.2 mec' 
3.2 44, * 

3.0 VOLTS 

250 VOLTS 

0 VOLTS 

2.2 WA T TS 

22 MR. 

1.0 MEGOHM 

100 VOLTS 

TOO VO_TS 

11.0 SECOND , 

TONG-SCL ELECTRIC NC., ELECTRON - 6ME DIVISION, eLOONFIELD. NEW JERSEY, U.S.A.. JULY 1, 1960 PLATE 69890 



3ES5 TENTATIVE DATA 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLA",:; Al AMPLIFIEP 

HEATER VOLTAGE 3.0 VOLTS 

HEATER CURRENT 0.45±6% AMP. 

PLATE VOLTACE 200 VOLTS 

GRID VOLTAGE - 1.0 VOLT 

PLATE RESISIANCE ( APPROX.) 8000 OHMS 

TRANSCONDUCTANCE 9000 gmmos 
AMPLIFICATION FACTOR 75 

PLATE CURRENT 10 MA. 

GRID VOLTAGE ( APPROX.) FOR i°0 µA PLATE CURRENT —6.0 VOLTS 

*HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 

NOS OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

a 
DESIGN-MAXIMUM RATINGS ARE LIMITING VALUES OFOPERATING ANO ENVIRONMENTAL CONDITIONS APPLICAPLI 
TO A BOGEY ELECTRON DEVICE Of A SPECIFIED TYPE AS DEFINED BY ITS PUBLISHED DATA, ANO SHOULD 

NOT OE EXCEEDED UNDER THE WORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES THESE 
VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE, TAMING RESPONSIBILITY FOR THE 

EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE 

EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN-MAXIMUM 
VALUE FOR THE INTENDED SERVICE IS EXCEEDED WITH A BOGEY DEVICE UNDER THE WORST PROBABLE 

OPERATING CONDITIONS WITH RESPECT TO SUPPLY- VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, 

EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, ' V, ‘ NvIRONMENTAL CONDITIONS. 



TENTATIVE DATA 3EV5 

• 

1 

t 3 . 

GLASS BULB 

TUNO-SOL 

TETRODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

2.9 VOLTS 0.45 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 

MINIATURE 

7 PIN BASE 

DEW 

THE 3E%5 IS A HIGH GAIN, SHARP—CUTOFF SEVEN PIN TETRODE DESIGNED PAR— 
TICULARLY .':OR SERVICE IN V.H.F. TELEVISION TUNERS. IT HAS HIGH TRANS— 
CONDUCTANCE. EXTREMELY LOW SCREEN CURRENT AND HIGH INPLT IMPEDANCE AT 
200 MC. RESULTING IN IMPROVED NOISE FIGURE. EXCEPT FOR HEATER RATINGS, 
THE 3EV5 IS : DENTICAL TO THE 2EV5 AND IS SIMILAR TO THE 6EV5. 

DIRECT INTERELECTRODE CAPACITANCESA 
WITH ExTERR%L HIELD 

GRID fi TO PLATE ( MAX.) 0.035 

INPUT 4.50 

OUTPUT 2.90 

mgf 
mgf 
mgf 

RATINGS 
1.11TER2RETED ACCORDING T2 DESIGN MAXIMUM SYSTEMB 

HEATER VOLTACE 2.9 VOLTS 

MAXIMUM PLATE VOLTAGE 275 VOLTS 

MAXIMUM GRIC 42 SUPPLY VOLTAGE 180 VOLTS 
MAXIMUM GRID 02 VOLTAGE SEE GRID 42 INPUT RATING CHART 

MAXIMUM PLATE DISSIPATION 3.25 WATTS 

MAXIMUM GRID 02 DISSIPATION 0.2 WATTS 

MAXIMUM GRID fi VOLTAGE: 

POSITIVE VALUE 0 VOLTS 

MAXIMUM CA 7 10DE CURRENT 20 MA. 

MAXIMUM HEATER — CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 100 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 

TOTAL DC AND PEAK 

MAXIMUM GRID CIRCUIT RESISTANCE 

AwlTH SHIELD w;:i CONNECTEN TO WIN A2. 

50 
100 
0.5 

VOLTS 

VOLTS 

MEGOHM 

8DESIGN-MAxIMUM RNTING5 ARE LIMITING VALUES OF OPERATING ANO ENVIRONMENTAL CONDITIONSAPPLICABLE 

TO A BOGEY ELECTION DEVIEE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLISHED DATA, AND SHOULD 
NOT BE EX ((DM UNDER THE WORST PROBABLE CONDITIONS. THE DEVICE mANUFAETURER CHOOSES THESE 
VALUES TO PROtIDE ACCEPTABEE SERVICEABILITY OF THE DEvICE„TAKING RESPONSIBILITY FOR TME 

EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE ,IIANACTERISTICS. TRE 
EQUIPMENT mANUxACTURER swnuio DESIGN SO THAT INITIALLY AND THROUGHOUT LIxE NO DESIGN-MAxIMLm 

VALUE FOR THE INTENDED SERVICE 15 EXCEEDED WITH A BOGEY DEVICE UNDER THE WORST PROBABLE 
OPERATING CONDITIONS ETITII RESPECT TO SUPPLE-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, 
EQUIRmENT CONTROL ADJUSTMENT. LOAD VARIATION, SIGNAL VARliTION, AND ENVIRONMENTAL CONDITIONS. 

CONTINUED ON FOLLOwINT, PATIE 

rumG-sol. ELECTRIC JNC. ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A. DECEMBER 1, 1959 PLATE 455BEE 



3EV5 TENTATIVE DATA 

TUNO-SOL 

CONTINUED FROM PRECEDING PAIR 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID 02 VOLTAGE 

GRID Hi VOLTAGE 

PLATE RESISTANCE 

TRANSCONDUCTANCE 

GRID Ni CUTCFF BIAS C 

PLATE CURRENT 

GRID N2 CURRENT 

CROO TRANSCONOUtTANCE OF 100 µMHOS. 

2.9 VOLTS 

0.45 AMP. 

250 VOLT' 

80 VOLTS 

-1 VOLTS 

0.150 MEGOHM 

8800 gMHOS 

4.5 VOLTS 

11.5 MA. 
0.90 MA. 

3EV5 

Ef = 2.9 Volts 
Eb = 250 Volts 
EC2 = 80 Volts 

2.0 20 

12000 

10000 

8000g 
ce 
<-1 

 6000 

0 0  
-6 -5 -4 -3 -2 

OR 0 # VOLTS 
1 1 I TTT—T 1 TF [T1TTIT 

,) 

C.) 
twool" 

2000 

O 
O 





3EV5 TENTATIVE DATA 

3EV5 
Ef -- 2.9 Volts 

o  
2 0 20 40 60 80 100 
à GRID # 2 VOLTAGE EXPRESSED AS % OF MAX. GRID #2 SUPPLY VOLTAGE 

F-1-17T7 

• 

• 



3FH5 

• 

d 

; 

1 

• 

f TUNG-SOL 

TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

L 3J 
HEATER 

3.0 VOLTS 0.45 ±67. AMP. 

7' 
I T3 AC OR DC 
MAX r 

211 ANY MOUNTING POSITION 
MA 1( 

GLASS BULB 

SMALL SUTTON mINIATLFi 

7 PIN BASE E7-1 
OUTLINE DRAINING 

JEOEC 5-2 

BOTTOM VIEW 

EASING DIAGRAM 

JEDEC 7FP 

IS 

THE 3FH5 IS A NEUTPODE TRIODE TUNER IN THE 7 PIN MINIATLRE CONSTRUCTION 

IT IS DESIGNED FOR USE IN GROUNDED CATHODE RF AMPLIFIERS, WITH THE NEUTRODE 

CONSTRUCTION PROVIDING A LOWER GRID TO PLATE CAPACITANCE WITH CONSEQUENT 

EASE OF NEUTRALIZATION. THE CONVENTIONAL GRID RESULTS IN LCW INPUT CAPAC-

ITANCE. EXCEPT FOP HEATER RATINGS AND HEATER WARM-UP TIME, THE 3FH5 IS 

IDENTICAL TO THE 2FH5 AND 6FH5. 

DIRECT INTERELECTRODE CAPACITANCES 

WITHA WITHOUT 

SHIELD SHIELD 

GRID TO PLATE: G TO P (MAX.) ,,- OGEY) 0.52 0.52 

INPUT G TO ( H+K+1.5.1 3.2 3.2 

OUTPUT: P TO ( H+K+1.S ) 4.0 3.2 

A WITH EXTERNAL SHIELD 1316 CONNECTED TO PIN N'. 

RATINGS 

INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

HEATER VOLTAGE 3.0 VOLTS 

MAXIMUM PLATE VOLTAGE 150 VOLTS 

MAXIMUM GRID VOLTAGE ( POSITI VE) 0 VOLT 

MAXIMUM PLATE DISSIPATION 2.2 WATTS 

MAXIMUM DC CATHODE CURRENT 22 MA 

MAXIMUM GRID CIRCUIT RESISTANCE 1.0 MESOHM 

—8. MAXIMUM DC HEATER-CATHODE VOLTAGE ( TOTAL DC AND PEAK I 

HEATER NEGATIVE WITH RESPECT TO CATHODE 100 VOLTS 

HEATER PCSITIVE WITH RESPECT TO CATHODE 100 VO_TS 

HEATER WARM-UP TIME (APPROX.I• 11.0 SECONDS 

— *INDICATES A CLANGE. 
CONTINUED ON FOLLOWING PAGE 

TUSAS -M ELECTRIC INC., ELECTRON TUBE DIVISró4, BLOOMFIELD, AFIN JERSEY, U.S.A., MAY 7i, 19A' 



3FH5 

TUNO-SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A AMPLI FIER 

HEATER VOLTAGE 3.0 VOLTS 

HEATER CURRENT 0.45±6% AMP. 

PLATE VOLTAGE 135 VOLTS 

GRID VOLTAGE -1.0 VOLT 

PLATE RESISTANCE (APPROX.) 5600 OHMS 

TRANSCONDUCTANCE 9000 gMHOS 

AMPLIFICATION FACTOR 50 

PLATE CURRENT 11 MA. 

GRID VOLTAGE (APPROX.) FOR 100 µA PLATE CURRENT - 5.5 VOLTS 

* HEATER WARM UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER 

TO REACH 8011. OF ITS RATED VALUE AFTER APPLYING FOUR TIMES THE RATED HEATER VOLTAGE 

TO A CIRCUIT CONSISTING OF THE TUBE HEATER IN SERIES WITH A RESISTANCE EQUAL TO THREE 

TIMES THE RA - ED HEATER VOLTAGE DIVIDED BY THE RATED HEATER CURRENT. 

DESIGN-MAXIMUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS 

APPLICABLE TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLISHED 
DATA, AND SHOULD NOT BE EXCEEDED UNDER THE WORST PROBABLE CONDITIONS. THE DEVICE 

MANUFACTURER CHOOSES THESE VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE, 

TAKING RESPONSIBILITY FOR THE EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIA-

TIONS IN DEVICE CHARACTERISTICS. THE EQUIPMENT MANUFACTURER SHOULD DESIGN 'HD THAT 

INITIALLY AND THROUGHOUT LIFE NO DESIGN- MAXIMUM VALUE FOR THE INTENDED SERVICE IS EX-

CEEDED WITH A BOGEY DEVICE UNDER THE WORST PROBABLE OPERATING CONDITIONS WITH RESPECT 

TO SUPPLY- VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, EQUIPMENT CONTROL ADJUST-

MENT, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS. 



TENTATIVE DATA 3FQ5 

• 

• 

GLASS BULB 
5-2 

Ttumnp.soL 

TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

2.8A VOLTS 0.45B AMP. 

ANY MOUNTING POSITION 

BOTTOM VIEW 

MINIATURE BUTTON 
7 PIN BASE 

P 

THE 3FQ5 IS A SEMI -REMOTE CUTOFF TRIODE IN THE 7 PIN MINIATURE CONSTRe-

TION. IT IS DESIGNED FOR USE AS A VHF AND RF AMPLIFIER AT A IT/ OF 13D 
VOLTS. EXCEPT FOR HEATER RATINGS AND HEATER WARM-UP TIME, THE 3F05 L. 
IDENTICAL 10 THE 2F05 AND THE 6F05. 

DIRECT INTERELECTRODE CAPACITANCES 
WITH EXTERNAL WEI." 

GRID TO PLATE 
INPUT: G TO ( H+K+I.S.+E.S.) 
OUTPUT: P TO ( H+K+I.S.+E.S.) 
HEATER TO CA-HODE 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MARINAN SYSTEM 

HEATER VOLTAGED 
MAXIMUM PLATE VOLTAGE 
MAXIMUM PLATE DISSIPAT;ON 
MAXIMUM DC CATHODE CURRENT 
MAXIMUM NEGATIVE GRID VOLTAGE 
MAXIMUM GRID CIRCUIT RESISTANCE ( SELF BIAS) 
MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 
TOTAL DC AND PEAK 

HEATER POSITIVE WITH RESPECT TO CATHODE 
TOTAL DC AND PEAK 

HEATER WARM-UP TIME ( APPROX.)* 

0.4 gg/ 
4.8 gg/ 
4.0 mg/ 
2.8 mg/ 

2.8A Yours 
200 VOLTS 
2.5 WATIS 
22 MA. 

50 VOLTS 
1.0 MEGOHMS 

100 VOLTS 

100 VOLTS 
i1.0 SECONDS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS AI AMPLIFIER 

HEATER VOLTAGE ° 2.8A VOLTS 
HEATER CURRENT° 0.451.05 AMP. 
PLATE VOLTAGE 135 VOLTS 
GRID VOLTAGE -1.2 VOLTS 
PLATE CURRENT 11.5 MA. 
TRANSCONOUClANCE :1 000 µMHOS 
AMPLIFICATION FACTOR 60 
PLATE RESISTANCE ( APPROX.) 5 500 OHMS 
EC FOR Ib = ¡OP µA ( APPROX.) -5 VOLTS 

CONTINUED ON FOLLOWING PAGE 

FUMA-SOL ELECTRIC INC., ELECTRON TUNE DIVISION, 8LOONFIELD, NEW JERSEY, U.S.A., . CTOBER I, 0960 PLA - E A5991 



3FQ5 TENTATIVE DATA 

TUI10•SOL 

CONTINUED FROM PRECEDING PAGE 

NOTES 

A TIIE BOGEY VALUE OF VOLTAGE/CURRENT PRECEDING THIS NOTE IS OBTAINED WHEN OPERATING THE HEATER 

WITH THE SPEC .PIED VALUE OF CURRENT/VOLTAGE. 

EIFOR SERIES/PARALLEL OPERATION OF HEATERS, EQUIPMENT SHOULD BE DESINED THAT AT NORMAL SUPPLY 

VOLTAGE BOGEY TUBES WILL OPERATE AT THIS VALUE OF KEATER/CURRENT VOLTAGE. 

DESIGN-MAAIMUM RATINGS ARE LIMITING VALUES OFOPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLISHED DATA. AND SHOULD 

NOT OE EXCEECED UNDER THE WORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES THESE 

VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE. TAXING RESPONSIBILITY FOR THE 

EFFECTS OF CNANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE 

EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN-WAXINUN 

VALUE FOR THE INTENOEn SERVICE IS EXCEEDED WITH A BOGEY DEVICE UNDER THE WORST PROBABLE 

OPERATING CONDITIONS WITH RESPECT TO SUPPLY- VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION 

EQUIPMENT CONTROL ADJUSTMENT. LOAD VARIATION. SIGNAL VARIATION, Awn rovlooNW NEAL cnonilIONs. 

° NEATER VOLTAGE SUPPLY VARIATIONS SHALL BE RESTRICTED TO MAINTAIN HEATER VOLTAGE/CURRENT WITHIN 
THE SPECIFIED TOLERANCE. 

*HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS ENE NEATER TO REACH 

804 OF ITS RATED VOLTAGE AFTER APPLYING N TIMES RATED HEATER VOLTAGE TO A CIRCUIT IONSISTING 

OF THE TUBE REATEN IN SERIES WITH A RESISTANCE OF VALUE ) TINES THE NOMINAL NEATER OPERATING 
RESISTANCE. 



3FQ5A 

TUNG-SOL 

TRIODE 

MINIATURE TYPE 

• 

e 

[-IAAX 

3. 

COATED UNIPOTENTIAL CATHODE 

HEATER 

MAX e 2.8 VOLTS 0.458 AMP. 

2-er 
MAX 

ANY MOUNTING POSI -ION 

GLASS BULB 
MINIATURE BUTTON 
7 PIN BASE E7-1 

OUTLINE DRAWING 

JEDEC 5- 2 

BOTTOM VIEW 

BASING DIAGRAR 
JEOEC 1FP 

IS 

THE 5FQ5A IS A SEMI—REMOTE CUTOFF TRIODE ' N THE 7 PIN MINIAFURE CONSTRUC— 
TION. IT IS DESIGNED FOR USE AS A VHF AND RF AMPLIFIER AT A 84. OF 135 
VOLTS. EXCEPT FOR hEATER RATINGS AND HEATER WARM—UP TIME, THE 3FQ5A IS 
IDENTICAL TO THE 2U5A AND THE 6F05A. 

DIRECT INTERELECTRODE CAPACITANCES 
«ITN EXTERNAL SHIELD 

GRID TO PLATE 

INPUT: G TO ( H+K+I.S.+E.S.) 

OUTPUT: P TO ( H+K+I.S.+E.S.) 

HEATER TO CATHODE 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM C 

0.52 
5.0 
3.5 
2. 

pf 
pf 
pf 
rf 

HEATER VOLTAGE D 2.8 VOLTS 

MAXIMUM PLATE VOLTAGE 200 VOLTS 

MAXIMUM PLATE DISSIPATION 2.5 WATTS 

MAXIMUM DC CATHODE CURRENT 22 MA. 

MAXIMUM NEGATIVE GRID VOLTAGE 50 VOLTS 

MAXIMUM GRID CIRCUIT RESISTANCE ( SELF BIAS) 1.0 MEGOHMS 

MAXIMUM HEATER - CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 100 VOLTS 

HEATER POSITIVE WI1H RESPECT TO CATHODE 

TOTAL DC AND PEAK 100 VOLTS 

HEATER WARM- UP TIME ( APPROX.) * 11.0 SECONDS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS Al AMPLIFIER 

HEATER VOLTAGE ° 2.8 VOLTS 

HEATER CURRENT ° 0,45±.03 AMP. 

PLATE VOLTAGE 135 VOLTS 

GRID VOLTAGE —1.2 VOLTS 

PLATE CURRENT E.9 MA. 

TRANSCONDUCTANCE 12000 µMHOS 

AMPLIFICATION FACTOR 74 
PLATE RESISTANCE ( APPROX.) 6300 OHMS 

EC FOR Ib = µA ( APPROX.) — 4.5 VOLTS 

CONTINUER ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC., ELECTRON UBE CIYISION, BLOONFIELD, NEW JERSEY, U.S.A. Jen 1 , 1951 PLATE .6,87 



3FQ5A 

f  TUNO-SOL   

CONTINUED FROM PRECEDING PAGE 

NOTES 

BFOR SERIES/PARALLEL OPERATION OF HEATERS, EQUIPMENT SHOULD BE DESIGNED THAT AT NORMAL SUPPLY 
VOLTAGE BOGEY TUBES WILL OPERATE AT THIS VALUE OF HEATER/CURRENT VOLTAGE. 

DESIGN-MAXINUm RATINGS ARE LIMITING VALUES OFOPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE 
TO A MOODY EIECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED AY ITS PUBLISHED DATA, ANO SMOULD 
NOT BE EXCEEOED UNDER THE WORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES THESE 

VALUES TO PROVIDE ACCEPTABLE SERVICEARILITY OF THE DEVICE, TARING RESPONSIBILITY FOR TOE 

EFFECTS OF ChANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. TVE 
EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY ANO THROUGHOUT LIFE NO DESIGN-MAXIMUM 

VALUE FOR TIRE INTENDED SERVICE IS EXCEEDED WITH A BOGEY DEVICE UNDER THE WORST PROVABLE 
OPERATING CONDITIONS WITH RESPECT TO SUPPLY- VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION 

EQUIPMENT CONTROL ATIJUSTNENT. LOAD VARIATION, SIGNAL VARIATION, Amn TAVIRONTANTAL CONDITIONS., 

° HEATER VOLTAGE SUPPLY VARIATIONS SMALL BE RESTRICTED TO MAINTAIN HEATER VOLTAGE/CURRENT AITRIN 
THE SPECIFIED TOLERANCE. 

*HEATER WARM-UP TINE IS DEFINED AS THE TIRE REQUIRED FOR TVE VOLTAGE ACROSS THE HEATER TO REACH 
NOS OF ITS RATED VOLTAGE AFTER APPLYING TIMES RATEO HEATER VOLTAGE TO A CIRCUIT CONSISTINÇ 
OF TNE TUNE NEATER IN SERIES WITH A RESISTANCE Of VALUE 3 TINES THE NOMINAL NEATER OPERATING 
RESISTANCE. 



TENTATIVE DATA 3FY5 

GLASS BULB 

5-2 

TUNG•SOL 

TRIODE 
MINIATURE TYPE 

CDATED UNIPOTENTIAL CATHODE 

HEATER 

SERIES SUPPLY 

3.1 VOLTS 0.45 AMP. 

ANY MOUNTING POSITION 

BOTTOM VIEW 

7 F P 

THE 3FY5 IS A REMOTE CUT—OFF, FRAME GRID SHIELDED TRIODE IN THE 7 PIN 
MINIATURE CONSTRUCTION. IT IS ESPECIALLY DESIGNED FOR SERVICE IN VHF 
TUNERS OF TELEVISICN RECEIVERS, AND IS CONTROLLED FOR LOW NOISE FIGURE 

AT 220 MC/S AND OPERAFION AT LOW SUPPLY VOLTAGES. EXCEPT FOR HEATER 
RATINGS, THE 3FY5 IS IDENTICAL TO THE 2FY5 AND THE 6FY5. 

DIRECT INTERELECTRODE CAPACITANCES 

m111101.17 
EXT. SHIELD 

INPUT 4.75 
OUTPUT 3.3 
GRID TO HEATER ( MAX.) 0.28 
PLATE IC CATHODE 0.25 
GRID TO CATHODE 3.2 
CATHODE TO HEATER 2.5 

PLATE TO GRID 0.50 

RATINGS 

WITH 
EXT. MELD 
4.75 
4.3 

0.28 
0.21 
3.2 
2.5 

0.48 

mp.T 
µ4f 

muf 
ile‘T 
muf 
44I 

ABSOLUTE MAXIMUM vALUES 

HEATER VOLTAGE 3.1 VOLTS 

MAXIMUM PLATE VOLTAGE 200 VOLTS 

MAXIMUM PLATE VOLTAGE ( ZERO PLATE CURRENT) 550 VOIS 

MAXIMUM PLATE DISSIPATION 2.2 WATTS 

MAXIMUM CATHODE CURRENT 20 MA. 

MAXIMUM NEGATIVE GRID VOLTAGE 50 VOLTS 

MAXIMUM GRID CIRCUIT RESISTANCE 1 MEGOHM 

MAXIMUM CATHODE- HEATER VOLTAGE 100 VOLTS 

MAXIMUM CATHODE- HEATER CIRCUIT RESISTANCE 20 roo OHMS 

TYPICAL OPERATION 

HEATER VOLTAGE 3.3 VOLTS 
HEATER CURRENT 0.45 AMP. 

PLATE VOLTAGE 135 135 135 135 VOLTS 

NEGATIVE GRID BIAS 1 3.1 5 4.5 VOLTS 

PLATE CURRENT 11 0.1 MA. 

TRANSCONDUCTANCE 13 000 625 125 --- µMHZDS 

AMPLIFICATION FACTOR 70 

TPNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOONFIELD, NEAP JERSEY. U.S.A.. OCTOBER 1, 1960 PLATE .5992 
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TENTATIVE DATA 3G S8 

GLASS BULB 

1M11184111. 

DUAL PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

3.15 VOLTS 0.60 AMP. 

ANY MOUNTING POSITION 
BOTTOM VIEW 
SMALL BUTTON 

9 PIN BASE 

9LW 

THE 3GSB IS A DUAL PENTODE WITH A SEPARATE PLATE AND A SEPARATE # 3 GR1 1 

IN THE 9 PIN MINIATURE CONSTRUCTION. IT IS PRIMARILY INTENDED FOR SERVIO 
AS ACOMBINED SYNC SEPARATOR—CLIPPER AND AGC TUBE IN TELEVISION RECEIVER. 
EXCEPT FOR HEATER RATINGS AND HEATER WARM—UP TIME THE 5GS8 IS IDENTICAL 
TO THE 4GS8 AND THE 6GS8. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXThRNAL SHIELD 

GRID 03 TO PLATE ( EACH SECTION) 

GRID 01. TO ALL 

GRID 03 (EACH SECTION) TO ALL 

PLATE ( EACH SECTION) TCX ALL 

GRID #3 (SECTION 0i) TO 

GRID #3 (SECTION 2) (MAX.) 

RATINGS 
INTERPRETED ACCORDING 7C DESLIN MAXIMUM SYSTEM A 

HEATER VOLTAGE 

MAXIMUM PLATE VOLTAGE ( EACH SECTION) 

MAXIMUM GRID 02 VOL - AGE 

MAXIMUM POSITIVE DC GRIC #3 VOLTAGE ( EACH SECTION) 

MAXIMUM NEGATIVE DC GRID *3 VOLTAGE ( EACH SICTION) 

MAXIMUM PEAK POSITIVE GRID 03 VOLTAGE ( EACH SECTION) 

MAXIMUM NEGATIVE DC GRID 01 VOLTAGE 

MAXIMUM PLATE DISSIPATION ( EACH SECTION) 

MAXIMUM GRID 02 DISSIPATION 

MAXIMUM DC CATHODE CURRENT 

MAXIMUM GRID #i CIRCUIT RESISTANCE 

MAXIMUM GRID # 1 CIRCUIT RESISTANCE ( EACH SECTION) 

MAXIMUM HEATER —CATHCDE VOLTAGE: 

HEATER NEGATIVE WITH BESPECT TO CATHODE 

TOTAL DC AND PEAK 

HEATER POSITIVE WITH RESPECT TO CA1HODE 

DC 

TOTA'.. DC AND PEAK 

HEATER WARM— UP TIME ( APPROX.) * 

2.0 ¡4..f 
6.0 if 

3.8 
3.2 i24f 

0.015 gP f 

3.15 VOLTS 

300 VOLTS 

150 VO -TS 

3.0 VO -TS 

50 VOLTS 

50 VOLTS 
50 vo,Ts 

1.1 WATTS 

0.75 WA -TS 

12 MA. 

0.5 MEGOHH 

0.5 MEGOHH 

200 VOLT, 

100 VOLTS 

200 VOLT -

11.0 SE( 

CONTINUED ON FOILOWINS PAGE 

ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOM 5 IELD, NEW JERSEY, U.S.A., ,JUPLE 1, 1960 PLATI W5H6 



3G S8 

e'  TU110•SOL   

CONTINUED FROM PRECEDING PAGE 

TENTATIVE DATA 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

BOTH SECTIONS OPERATING 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE ( EACH SECTION) 

GRID 02 VOLTAGE 

GRID 03 VOLTAGE ( EACH SECTION) 

GRID 01 VOLTAGE 

PLATE CURRENT ( EACH SECTION) 

GRID 02 CURRENT 

CATHODE CURRENT 

3.15 VOLTS 

0.60 AMP. 

100 100 VOLTS 

67.5 67.5 VOLTS 
—10 0 VOLTs 

NOTE 8 NOTE B 

2.0 MA. 

6.0 3.6 MA. 
6.1 7.7 MA. 

EACH SECTION OPERATING SEPARATELY WITH PLATE AND GRID 

03 OF OPPOSITE SECTION GROUNDED. 

PLATE VOLTAGE 

GRID 02 VOLTAGE 

GRID 03 VOLTAGE 

GRID 01 VOLTAGE 

PLATE CURRENT 

GRID 03 TRANSCONDUCTANCE 

GRID 01 TRANSCONDUCTANCE 

Ec3 FOR lb = iœ µA ( APPROX.) 
Eel FOR lb = toe µA ( APPROX.) 

100 
67.5 

0 
0 

1200 

100 VOLTS 

67.5 VOLTS 
0 VOLTS 

NOTE 8 

2.0 MA. 

270 gmHos 
gmHos 

—3.7 VOLTS 
—2.0 VOLTS 

*NEATER WARM-UP TIME 15 DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE NEATER TO REACH 

NOS OF ITS RATED VOLTAGE AFTER APPLYING V TIMES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TINES THE NOMINAL NEATER OPERATING 
RESISTANCE. 

A 

DESIGN-MAXIMJN RATINGS ARELIWITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE 

TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLISHED DATA, AND SHOULD 

NOT BE EXCEEDED UNDER THE WORST . PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES THESE 
VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE, TAKING RESPONSIBILITY FOR THE 

EFFECTS OF EmANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE 

EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN- MAXIMUM 

VALUE FOR TVE INTENDED SERVICE 15 EXCEEDED WITH A BOGEY DEVICE UNDER THE 110115T PROBABLE 
OPERATING CONDITIONS ITITI1 RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, 

EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS. 

B GRID CURRENT ADJUSTED FOR 100 µA DC. 



3Q4 

TUM(1-5;01. 

PENTODE 

miNiATuRE TYPE 

;« 

MAXIB 

2÷: 
MAX 

GLASS BULB 

SERIES FILAMENT 

E, APPLIE0 BETREEN 
P.NS 1 à / 

COATED FILAMENT 

E91 RIFERRED TO Pif 1 

2.8 VOLTS 
50 MA. 

PARALLEL FILAMENT 

E, APPLIED BETNEEN 
Pik . AMO PINS 1 

TILD TOGETHER 

Egl REFERRED TO - F 

DC 

1.4 VOLTS 
100 MA. 

A SHUNTING RESISTOR MUST BE CONNECTED RE -
TEEN ” INS 1 AMP 5 FOR SERIES-FILFMENT OPER-
ATION TO By -PASS ANY CATHODE CURRENT IN Ex_ 

LESS OF THE 6 MA. RATED MARINUM PER SECTION. 
AM ADO.TIONAL SHUNTING RESISTOR NAY BE NEC-
ESSARY BETwEER PINS 1 AND 7 IF OTNER TUBES 
USED if SERIES-FILANENT ARRANGEMENT CONTRIB-
UTE TO THE FILAMENT CURRENT OF THE 304. 

ANY MOuNTiNG POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

THE 3Q4 IS A FILAMENTARY TYPE POWER OUTPUT PENTODE IN TRE MINIATURE CON-
STRUCTION. IT IS CHARACTERIZED BY ECONOMY OF FILAMENT POWER AND HIGH 

POWER SENSITIVITY ADAPTING IT TO USE IN THE " 3-WAY" OPERATED PORTABLE 
RECEIVERS. 

RATINGS 
15TEXPRETED ACCORDING TO DESIGN-WARINUM SYSTEM 

SERIES PARALLEL 
FILAMENT FILAMENT 

FILAMENT VOLTAGE 2E 1.4 VOLTS 
MAXIMUN PLATE VOLTAGE 90 90 VOLTS 
MAXIMUM GRID 02 VOLTAGE 90 90 VOLTS 
MAXIMUM CATHODE CURRENT 6A 6A ... MA. 

A FOR EACH 1.5 vOLT FILAMENT SECTION. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS AI AMPLIFIR 

FILAMENT VOLTAGE 2.8 1.4 1.4 VOLTS 
FILAMENT CURRENT 50 100 100 MA. 

PLATE VOLTAGE 90 85 90 VOLTS 
GRID 02 VOLTAGE 90 85 9) VOLTS 
GRID MR VOLTAGE -4.5 -5 -4.5 VOLTS 
PEAK AF SIGNAL VOLTAGE 4.5 5 4.5 VOLTS 
ZERO- SIGNAL PLATE CURRENT 7.7 6.9 9.5 MA. 
ZERO- SIGNAL GRID 02 CUàRENT 

(NOMINAL) 1.7 1.5 2.1 NA. 

PLATE RESISTANCE ( APPROX.) 0.12 0.12 0.1 MEGOHM 
TRANSCONDUCTANCE 2 000 1 975 2 150 gmmos 
LOAD RESISTANCE 10 000 10 000 10 000 OHMS 
TOTAL HARMONIC DISTORTION 7 10 7 PERCENT 
POWER OUTPUT 240 250 270 mw 

INDICA- ES A CHANGE. 

TUAI-SOL ELECTRIC INC. ELECTRON TUPE DIVISION. BLOONFIELD. MEN JERSEY, U.S.A. JUur 1. 0958 PLATE R5,71 



3Q4 

3Q4 
PARALLEL FILAMENT 

Ef 1.4 volts DC 
E2 90 toits 

  I b 

20 td, 
OC 

° IC2 

-1.5 

IT 

-4.5 

-7.5 - 

-4.5 
4--

-9.0 - 

25 50 7 I 0 

LATE VOLT 

5 150 175 

250 

200 

3Q4 
PARALI EL FILAMENT 

Ef 1.4 Vol ts DC 
Eb 90 Volts 
EC2 90 Volts 
E - 4.5 Vol ts 

  Po 

Dist. 

100  
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O s- 5.0 7.5) 16.0 12.s. 
LOAD RESISTANCE - k1L0K16 
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3S4 

TU MG-SOL 

PENTODE 

MINIATURE TYPE 

GLASS BULB 

E91 AEFERAED TO PIN 1 

2.8 VOLTS 
50 MA. 

COATED FILAMENT 

SERIES FILAMENT PARALLEL FILAMENT 
E, APPLIED BETWEEN E, A.PLIED BETWEEN 

' FINS 1 é 7 ' PIA 5 AND PINS 1 é 
7 TIED TOGETHER 

E91 REFERRED TO PIN 

DC 

1.4 VOLTS 
loo MA. 

A SHUNTING RESISTOR MUST BE CONNECTED NE -
TRUER PINS 1 AND 5 FOR SERIES-FILAmENT OPERA-

TION TO BY-PASS ANY CAT MODE CURRENT IN Ex _ 

CESO OF THE 5.5 MA. RATED MAXIMUM PER SECTION. 
AN ADD I 1 I ONAL SHUNTING RESISTOR MAT OE NEC-

ESSARY BETWEEN PINS 1 S 7 IF OTHER TUBES USED 
IN SER ES FILAMENT ARRANGEMENT CONTRIBUTE TO 

THE F ' LANE NT CURRENT OF THE 354. 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

THE 354 IS A FILAMENTARY TYPE POWER OUTPUT PENTODE IN THE MINIATURE CON-
STRUCTION. IT IS CHARACTERIZED BY ECONOMY OF FILAMENT POWER AND ABILITY 
TO PERFORM WELL Ar LOW PLATE SUPPLY VOLTAGES SUCH AS ENCOUNTERED IN POR-
TABLE EQUU,MENT. 

INTERPRETED 

FILAMENT VOLTAGE 
MAXImLM PLATE VOL -AGE 
MAXIMUM GRID 02 VOLTAGE 
MAXIMLM CATHODE CLRRENT 

A éOR EA,' 1.4 , ILAmEFT SECTION. 

RATINGS 
ACCORDING TO DESUAI-MAXIMUm SYSTEM 

SERIES PARALLEL 
FILAMENT FILAMENT 

2.8 1.4 
90 90 

67.5 67.5 
60 

TYPICAL OPERATING CONDITIONS AND CHARACTERISlICS 

CLASS AI AMPLIFIER 

SERIES 
FILAMENT 

PARALLEL 
FILAMENT 

VC.LTt: 

MA. 

MS. 

FILAMENT VOLTAGE 2.8 2.8 1.4 1.4 VOLT: 
FILAMENT CURRENT 50 50 100 100 MA. 

PLATE VOLTAGE 67.5 90 67.5 90 VOLTS 
GRID f2 VOLTAGE 67.5 67.5 67.5 67.5 VOLTS 
GRID Al VOLTAGE -7 -7 -7 -7 VOLTS 
PEAK AF SIGNAL VOLTAGE 7 7 7 7 VOLTS 

PLATE RESIE -ANCE ( APPROX.) 0.1 0.1 0.1 0.1 MEGOMm 
TRANSCONDUCTANCE 1 400 1 425 1 550 1 575 LIMBOS 
ZERO-SIGNAL PLATE CURRENT 6 6.1 7.2 7.4 MA. 
ZERO- SIGNAL GRID * 2 CURRENT 1.2 1.1 1.5 1.4 MA. 
LOAD RESISTANCE 5 000 8 000 5 000 8 000 OhMS 
TOTAL MARMCNIC DISTORTION 12 13 10 12 PERCENT 
MAXIMUm-SIGNAL POWER OUTPUT 160 235 180 270 mw 

INDILATE., A. CHANGE. 

ELECT, IC INC. ELECTRON TUBE DIVISION, pLOOmFIELD. NEI, JERSEY, U.S.A. JOLT 1, 195B PLATE 
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3V4 

750 
-*MAX .« 

1.875 
MAX „ 

2 125 
MAX 

GLASS BULB 

MINIATURE SUTTON 

7 PIN BASE E7-1 

OUTLINE DRAWING 

JEDEC 5-2 

TUNG-SOL 

POWER AWPLIFIER PENTODE 

MINIATURE TYPE 

COATED FILAMENT 

FOR USE IN THE OU- PUT STAGE OF 

AC.10C PORTA3LE RECEIVERS 

ANY MOUINTING POSITION 

NO 

BOTTOM VIEW 

BASING DIAGRAM 

JEDEC 6BX 

THE 3V4 IS A POWER AMPLIFIER. PENTODE UTiLIZING THE MINIATURE CONSTRUCTION. IT IS I. 

SIGNED FOR USE IN THE OUTPUT STAGE OF AC/DC BA TTERY PORTABLE RECEIVERS. IT IS IDEN-

TICAL TO THE 304 EXCEP - FOR THE DIFFERENT BASING ARRANGEMENT. 

FILAMENT CHARACTERISTICS AND RATINGS • 

DESIGN MAXIMUM VALUES • SEE EIA S TANGUEO RS•219 

AVERAGE CHARACTEPISTIZ'S 

SERIES A 

PARALLEL B 

FILAMENT SUPPLY LIMITS: 

VOLTAGE OPERATION: 

1.5 VOLT DRY CELL 3LPPLY 

OTHER BATTER SUPPLIES OR 

POWER LINE 

28VDLT 50 

1 4 V1-1L'`. 100 MA. 

A 
SERIES PARALLEL 

22 TO 3.2 1.1 TO 1.6 VOLTS 

2 2 TO 3.0 1.1 TO 1.5 VOLl 

MAXIMUM RATINGS 

DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-2.19 

SERIES A PARALLEL n 

PL-1T F. VOLTAGE 100 100 

GRID #2 VOLTAGE 100 100 GOLES 
C 

CATHODE CURRENT 12.0 12.0 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEVI JERSEY, U.S. N., AUGUST 1, 1962 PI An P.!, 



3V4 

TU118-801 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CHARACTERISTICS 

CLASS A1 AMPLIFIER 

SERIES PARALLEL 

FILAMENT VOLTAGE 2.8 1.4 1.4 VOLT', 

PLATE VOLTAGE 90 85 90 VOLT', 

GRID 42 VOLTAGE 90 85 90 VOLTS 

GRID RI VOLTAGE -4.5 -5 -4.5 VOLT 

PEAK GRID # 1 SIGNAL VOLTAGE 4.5 5 4.5 VOLTS 

PLATE CURRENT (AT ZERO SIGNAL) 7.7 6.9 9.5 MA. 

GRID 42 CURRENT (AT ZERO SIGNAL) 1.7 1.5 2.1 MA. 

PLATE RESISTANCE (APPROX.) 0.12 0.12 0.1 MEGOHMS 

TRANSCONDUCTANCE 2,000 1,975 2,150 pMHOS 

LOAD RESISTANCE 10,000 10,000 10,000 OHMS 

TOTAL HARMONIC DISTORTION 7 10 7 PERCENT 

MAXIMUM SIGNAL DOWER OUTPUT 240 250 270 MW 

AFILAMENT VOLTAGE APPLUD ACROSS THE TWO SECTIONS IN SERIES BETWEEN PIN .1 & .7 GRID » 1 VOLT. 
AGE IS REFERRED TO PIN . 1. 

BFILAMENT VOLTAGE APPLIED ACROSS THE TWO SECTIONS IN PARALLEL, BETWEEN PIN #5 8. PINS .1 & e 
TIED TOGETHER. GRID .1 VOLTAGE REFERRED TO PIN .5. 

CTHE MAXIMUM ALLOWABLE CATHODE CURRENT FOR EACH 1 4 VOLT FILAMENT SECTION IS 6 MA. FOR 
SERIES OPERATION OF THE SECTIONS, A SHUNTING RESISTOR MUST BE CONNECTED ACROSS THE SECTION 
BETWEEN PINS #1 & . 5 TO BYPASS CATHODE CURRENT IN EXCESS OF 6 MA. WHEN OTHER TUBES IN A 
SERIES FILAMENT ARRANGEMENT CONTRIBUTE TO TH 17 FILAMENT CURRENT OF THE 3V4, AN ADDITIONAL 
SHUNTING RESISTOR MAY BE REQUIRED BETWEEN PINS .1 & .7. 

• 
INDICATES AN ADDITION. 

—0 INDICATES A CHANGE. 



3V4 
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3V4WA 

TUNG-SOL 

POWER AMPLIFIER PENTODE 

MINiAHRE 

COATED' FILMENT CATHOD=_ 

1
-MAR 4- 

MAX. 
2 1.7 
mA8i. 

L_ 

GLASS BULB 

SERTES FILAMENT-
Ef APPLIED BETNEEN . 

PING 1 4 7 
REFERRED TO PIN 1 

PARALLEL FILAMENT 
:, APPLIED RUNE 

PIN 5 AND PIN 1 
7 TI.D TOGETtOR. 

„ REFEIREO TO PIN 5 

1.25±20% VCLTS 0.1 AMP. 

oc 

A SNuAT ' NG RESISTOR MUST ME CONNECTED 14,_ 

OREEN PINS 1 AND 5 F.R SERIèS—FILAMEIFT OPE,_ 
ATIOm IC BY—PASS ANY CATMCISE CURE ENS IN T _ 

CUSS OF TIE E MA. RA'ED MAI ,MUM PER 4ECTIO ,. 
AN AGDITIONAL SNUNTINà RESISTOR FAY BE NUS— 
(SSW( RETNE'is PINS 1 AND 7 IF CITE, TUBES 
USED IN DENIES— FILAMENT AR ,,AAGEMEIT NIRlU— 
USE ED T'E FI.AMENT CURREN OF Tm, 

ANY MOUNT NG POSI - ION 

BOTTOM Viè"W 
MINIATURE BUTTON 

7 PIN BASE 

THE 5iV4WA S A POWEP AMPLIFIER PENTODE UFILIZINt3 THE 7PrN MINIATURE CON-

STFUCTION. 11 IS A RUGGEDIZED VERSION OF TH ,1 3Va, MAKING IT SUITABLE FOii 
mil IT\RY EZU/PMENT MDPLICATIONS. 

RATINGS 
POWER AMPLI=IER PU4TODE 

TEST MO. ABB. MAX. 

FILAMNT VOLTAGE 1.25 1.25±20% VOLTS 

MAXIMUM PLXTE VOLTAGE 90 100 VOLTS 

MAXIMgM GRID Ni VOL — ACE — 4.5 --- VOLTS 

MAXIMUM GRID 4,2 VOLTAGE 90 100 VOLTS 

MAXIMUM CATiODi CURBERT --- 13 MA. 

MAXIMUM ALTITUDE 10 000 FEET 

TYPICAL OPERATING CONDI - ONS AND CHARACT,ERISTICS 

AF POWER AMPLFIER CLASS AI 

SERIES 
FILAMENT 

PARALLEL 

FILAMENT 

PLATE dOLTAGE 90 85 90 VOLTS 

SCREEN VOLT&GE 90 E5 90 VOLTS 
GRID VOLTAGE -4.5 -i5 -4.5 VOLTS 

PEAR AP GRID VOLTAGE 4.5 5 4.5 VOLTS 

ZERO— SIGNAL PLATE CIARENT 7.7 E.9 9.5 MA. 

ZERO— SIGNAL SCREEN CARRENT 1.7 1.5 7.1 MA. 

LOAD RESISTANCE 10 000 10 COO 10 000 OHMS 

PLATE PESISTANCE ( APPRC›.) 0.12 0.12 J.1 MEGOMM 

TRANSCONDUCTXNCE 'A- 000 1 975 2 150 iimpios 
MAXIMUM—SIGMAL POWER OUTPU'r 0.24 0.25 0.27 WATT 

TOTAL HARMONIC DISTORTION 7 10 7 PER CENT 

INDICATES A IIANGE. 

0':TOBER 1, 1960 PLATE A6C0 9 LECTRIC INC. ELECTRON 7UB. DIA SION, FLOOMF ECO, NIB J:RSFT, ESE. 



3V4WA 

TUNO-SOL 

CONTINUED PRON. PRECEDING PAGE 

PERFORMANCE TESTS 
IN IL- E-11 

RESONANCE: 

THE TUBE JNDER TEST SHALL BE MOUNTED ON A VIBRATION TABLE VIBRATING 

WITH SIMPLE HARMONIC MOTION. TEST CONDITIONS OF PARAGRAPH 4.9.i9.1. OF 

MIL — E—i SHALL BE APPLIED AND Ep MONITORED WHILE THE FREQUENCY OF 

VIBRATION IS CONTINUOUSLY SWEPT FROM 50 TO 4500 cps AND THE PEAK AC— 

CELERATION CONTROLLED CONSTANT @ 2G. TOTAL TIME OF SWEEP SHALL NOT 

BE LESS THAN ONE ( 1) MINUTE. THE MAX. VALUE OF Ep FOR THIS TEST SHALL 

NOT EXCEED i75 mVAC. THIS TEST SHALL BE CONSIDERED A " DESIGN TEST" 

AND SHALL BE CONDUCTED @ INSPECTION LEVEL lA AND AN AQL OF 0.65%. 

TEST CONDITIONS OF PARAGRAPH 4.9.20.5 OF MIL — E— i SHALL APPLY. HAMMER 

ANGLE SHALL BE 300 . 

FATIGUE: 

THE TEST CONDITIONS OF PARAGRAPH 4.9.20.6 OF MIL — E— S SHALL APPLY. 

PERFORMANCE TEST ( MIL—E-1/343) DATED AUG. 14, 1953: 

THE PERFCRMANCE REQUIREMENTS AND APPLICABLE TESTS SHALL BE AS SPECI — 

FIED ON SHEETS i & 2 OF MIL — E- 1/343 EXCEPT AS FOLLOWS: 

(A) 

(B) 

ON SHEET i, ( i) THE MAXIMUM Ep FOR THE VIBRATION TEST SHALL READ 

"50 mVAC" AND ( 2) SYMBOL nEb" AND THE MAX. VALUE " ig VU" FOR THE 

AF NOISE AND mICROPHONISM TEST SHALL BE DELETED. 

ON SHEET 2, ( NOTE i SHALL BE CHANGED TO READ: " Ebb. Ecc2= i , vuu; 

Eel= 0, R9i= 3.3 MEG; Rp= 0.27 MEG; R92= 2.0 MEG ( BYPASSED WITH A 

0.5 kif CAPACITOR TO — F). SET AMPLIFIER GAIN FOR 50mw OUTPUT WITH 

Esiq= 500 mVAC. THE REJECTION LEVEL SHALL BE SET AT THE VI. METER 

REAC.ING OBTAINED DURING THE CALIBRATION. 

GENERAL: 

3v4wA SHALL MEET REQUIREMENTS OF MIL — E- 1/343 DATED AUGUST i4, 1953 

WITH FOLLOWING EXCEPTIONS. 

(A) THE FILAMENT SHALL BE MADE OF COATED TUNGSTEN AND NO DAMPER 

BARS SHALL BE USED. 

(B) ABSOLUTE MAXIMUM RATING OF FILAMENT VOLTAGE ( Ef) SHALL BE i.25 

±2C% 



TENTATIVE DATA 4AU6 

• 

3" 

[—MAX 

7' 

à 

MAX 

12 j8: 

MAX 

____L 

GLASS BULB 

T (IWO -SO L 

PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

4.2 VOLTS 0.45 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

7AK 

THE 4AU6 IS A PENTODE AMPLIFIER HAVING A SHARP CUT—OFF CONTROL CHARAC— 
TERISTIC USING THE MINIATURE CONSTRUCTION. WITH HIGH rRANSCONDUCTANCE, 
LOW GRID—PLATE CAPACITANCE, IT IS INTENDED FOR SERVICE AS EITHER AN RF 
OR AF AMPLIFIER. THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED 
SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM—UP CYCLE ARE MINIMIZED 
PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. 
EXCEPT FOR THE CONTROLLED HEATER WARM—UP TIME AND HEATER RATINGS THE 
4AU6 IS IDENTICAL TO THE 6AU6. 

DIRECT INTERELECTRODE CAPACITANCES 

PENTODE CONNECTION: 

GRID TO PLATE: ( Gi TO P) MAX. 

INPUT: Gi TO(H4-10-G2.1.G3A,IS) 

OUTPUT: p To(H}K}G24.G30,1S) 

TRIODE CONNECTION: 

GR ID To PLATE: Gi TO CP-I-G2+G30, I S) 

INPUT: Gi TO ( H+K; 

OUTPUT: ( P+G2-1-G3A, I s) TO (H-1-10 

A SH I ELD 4316 CONNECTED TO PIN 47. 

RATINGS 

WITH A WITHOUT 
SHIELD SKI ELD 

0.003 0.003 if 
5.5 5.5 if 

5 5 ggf 

2.6 2.6 ggf 
3.2 3.2 ggf 
8.5 1.2 ggf 

INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

TRIODE B PEITOCIE 
CONNECTION CONNECTION 

HEATER VOLTAGE 4.2 4.2 VOLTS 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 180 180 VOLTS 

HEATER POSITIVE WITH RESPECT To CATHODE 100 100 VOLTS 

MAXIMUM PLATE VOLTAGE 250 300 VOLTS 

MAXIMUM GRID 12 SUPPLY VOLTAGE PLATE 300 VOLTS 

MAXIMUM GRID 12 VOLTAGE PLATE SEE J5—C4 

MAXIMUM GRID 03 VOLTAGE PIN #2 CONNECTED TO: PLATE CATHODE 

MAXIMUM PLATE DISSIPATION 3.2 3 WATTS 

MAXIMUM GRID 02 DISSIPATION --- 0.65 WATTS 

MAXIMUM POSITIVE DC GRID If VOLTAGE 0 0 VOLTS_ 

HEATER WARM—UP TIME ( APPROx.) * 11.0 SECONDS 

BTRI ODE CORRECTION: 62 AND 03 CONNECTED TO PLATE. 

* HEATER WARN-UP TINE IS DEFINED AS THE TINE REQUIRED FOR THE VOLTAGE ACROSS THE NEATER TO REACH 
8011 OF ITS RATED VOLTAGE AFTER APPLYING 4 TINES RATED HEATER VOLTAGE TO A crRcuir CONSISTING 
OF THE TORE HEATER IN SEMIES WITH A RESISTANCE OF VALUE 3 TIMES THE MOWINAL HEATER OPERATING 
RESISTANCE. 

CONTINUED ON FOLLOWING PAGE 

TING-SOL ELECTRIC INC. ELECTRON TUNE DIVISION OLOOWFIELD, NEW JERSEY. U.S.A. DECEIWIEW 1, 1956 PLATE A4E24 



4AU6 

TUNG-SOL 

TENTATIVE DATA 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS AI AMPLIFIER — PENTODE CONNECTION 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID 02 VOLTAGE 

CATHODE BIAS RESISTOR 

GRID 03 VOLTAGE 

TRANSCONDUCTANCE 

PLATE CURRENT 

GRID 07 CURRENT 

PLATE RESISTANCE ( APPROX.) 

GRID fi VOLAGE ( APPROX.) 
FOR Ib = i0 µA. 

4.2 
0.45 
100 
100 

150 
PIN 02 

3 900 
5 

2.1 
0.5 

4.2 
0.45 
250 
125 
100 

CONNECTED 

4 500 
7.6 

3 
1.5 

—4.2 —5.5 

4.2 VOLTS 

0.45 AMP. 

250 VOLTS 

150 VOLTS 
68 OHMS 

TO PIN 07 AT SOCKET 

5 200 uMHOS 

10.6 MA. 

4.5 MA. 

1 MEGOHMS 

CLASS Al AMPLIFIER — TRIODE CONNECTIONc 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID 02 VOLTAGE 

CATHODE RESISTOR 

GRID 03 VOLTAGE 

TRANSCONDUCTANCE 

PLATE CURRENT 

AMPLIFICATION FACTOR 

e TRIODE COMNECTIOW. GRID 02 AND GRID 03 CONNECTED TO PLATE. 

—6.5 VOLTS 

4.2 VOLTS 
0.45 AMP. 

250 VOLTS 

PLATE 

330 OHMS 

PLATE 

4 800 uMHOS 

12.2 MA. 

56 



TENTAT IVE DATA 4AU6 

ve 
Am cc w 
1 
.« 

, 
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e 
a. 

I 5 

4AU6 
PENTODE CONNECTIOW 

Ef .. 4.2 Vol ts 
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E 3 . 0 Volts 
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TUNG-SOL ELECTRIC INC. ELECTRON TUCK DIVISION BLOOMFIELD, BEN JERSEY, U.S.A. DECEMBER • 1956 PLATE 0480 





4AV6 

TUNS-SOL 

DOUBLE- DIODE TRIODE 

MINIATURE TYPE 

3' 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

4MF. 

AC OR DC 

ANY MOUNTING POSITON 

MINIATURE BUTTON 
7 PIN BASE ET- 1 

OUTLINE DRAWING 
JEDED 5-2 

Pt 

H Pl 

BOTTOM VIEW 
R,SING DIAGRAM 

JEDEC TAT 

THE 4AVf COMB NES A HIGH-MU TRIODE AND TWO INDEPENDENT DIODE UNITS IN 

THE 7 PIN MINPATURE CONSTRUCTION. IT PERMITS A SINGLE TJBE TO FUNCTION 

AS DETECTOR, AVC RECTIFIER, AND AUDIO AMPLIFIER. COUPLING BETWEEN THE 

DIODE AND TRIODE SECTIONS IS MINIMIZED BY THE USE OF INTERNAL SHIELDING. 
HEATE SUP T, THE 4AV6 IS IDENTICA.. 

D4tECT INTERELECTRODE CAPACITANCES 

srare wITM0155 SNIEte 
GRID TO PLATE: ( G TO P) 2 2 411 f 

INPUT: G TO ( 11+K) 2.2 2.2 1.141f 

OUTPUT: P TO ( H+10 1.2 0.8 m4f 

COUPLING: 52 DIODE PLATE TO GRID ( MAD.) 0.04 0.04 ggf 

A EATE RRAL 9.1E10 0',16 CONNECTED TO PIN 02. 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

HEATER VOLTAGE 4.2 VOL -

MAXIMUM PLATE VOLTAGE 330 VOL -

MAXIMUM PEAK HEATER - CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLIS 

HEATER POSITIVE WITH RESPECT TO CATHODE 200 VOLTS 

DC COMPONENT 100 VOLT'. 

MAXIMUM PLATE DISSIPATION 0 .55 WATT 

MAXIMUM POSITIVE DC GRID 01 VOLTAGE 0 VOLT .. 

MAXIMUM DIODE CURRENT EACH UNIT FOR CONTINUOUS OPERATION MA. 

HEATER WARM-UP TIME CáVG.) 

-uRG _ Su ELECTRIC IND.. ELECTRON TUBE DIVISION PEO0m11,10, .1 R; T. U.S.A. KAY 1, 1961 PLATE 6.61” 



4 AV 6 

TUNS-SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A1 AMPLIFIER 

PLATE VOLTAGE 

GRID Of VOLTAGE 

PLATE RESISTANCE 

AMPLIFICATION FACTOR 

TRANSCONDUCTANCE 

PLATE CURRENT 

AVERAGE DIODE CURRENT 
AT 10 VOLTS OC ( EACH UNIT) 

100 250 
—1 —2 

80 000 62 500 
100 100 

1 250 1 600 
0.5 1.2 

2.0 2.0 

VOLTS 

VOLTS 

OHMS 

11MHOS 

MA. 

MA. 

RESISTANCE COUPLED AMPLIFIER 

TRIODE UNIT 

PLATE SUPPLY VOLTAGE 90 250 VOLTS 

CONTROL GRID VOLTAGE 0 0 VOLTS 
PLATE LOAD RESISTOR 220 000 470 000 OHMS 

CONTROL GRID RESISTOR 10.0 10.0 MEGOHMS 

INPUT CONDENSER 0.01 0.01 gf 

OUTPUT CONDENSER 0.01 0.01 gf 

GRID RESISTOR OF FOLLOWING STAGE 470 000 470 000 OHMS 

SIGNAL SOURCE IMPEDANCE ( MAX.) 1 000 1 000 OHMS 

DISTORTION 5 5 PERCENT 

OUTPUT VOLTAGE 5.5 30 VOLTS 
VOLTAGE GAIN AT 400 CPS 42 63 

NOTE: COUPLING CAPACITORS C, 

AND C SAOULE OE SE-

umb TO GIVE « SIRED 
FREQUENCY RESPONSE. Il k 

SEOUL() NE ADEQUATELY 

NV-PASSED NV CAPACITOR 

CA. 



TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION BLOOMFIELD, MEN JERSEY, U.S.A. RAY /, 1961 PLATE 06160 
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TENTA- IVE DATA 4832 

TUNO-SOL 

DIODE 

FILAMENT 

5X±5% VCtTS 7.25 AMP. 

AC OR DC 

AMY MOUNTING POSITION 

BOTTOM VIEW 
JUMBO BAYONET 

4 PIN BASE 

AM-

THE u632 IS A XENON FILLED HALF wevE RECTIFIER FOR USE IN HIGH VOLTAGE 
OIRCLITS. THE TUBE ft DESIGNED TO OPERATE OVER A WIDE TEMPERATURE RANGE 
WITHCUT THE 4ECESSJY OF HEATING OR COOLING DEVICES. ITS HARD GLASS EN-
VELOPE AND WELL SUPPORTED MOUN" MAME IT PARTICULARLY SU'TED FOR MILITARY 
AND INDUSTRIAL USE. &S CONTRASTED TO S.MILAR MERCURY-VAPOR TUBES, THE 
4832 MAY BE MOUNTED IM ANY POS'TION AND IS NOT SUBJECT -0 MERCURY-SPLASH 
PROBLEMS. ITS EFFICIENT OXIDE COATED FLAMENT IS FAST HEATING. AS CON-
SISTENT WITH FILAMEN -ARY GAS AND 1APOR RECTIFIER TUBE PRACTICE, QUAD-

RATURE EXCITATION CF THE FILAMENT IS RECOMMENDED FOP OBlAINING THE LONG-
EST TJBF L FE. IN OUAORATURE OPERATION, THE FLÂNENT CJRRENT IS PHASED 
TO BE AT A MINIMUM WHEN THE PEAK AAODE CURRENT FLOWS. HOWEVER THE TUBE 
CARRIES FULL RATINGS FOR IN PHASE OPERATION OF THE FILAVENT. 

MAXIMUM RATINGS 

MAXIMUM PEAK INVERSE VOLTAGE 

MAXIMJM PEAK CATHODE CURRENT 

MAXIMJM AVERAGE CATHODE CURRENT 

MAXIMUM SURGE CATHODE CURRENT 

(MAXIMUM DURATION TIME 0.1. SECONDS) 

mAxIMDm AVERAGING T'ME 

MAXIMUM SUP.LY FREQUENCY 

AMBIEUT TEMPERATURE LIMIT:; 

ELECTRIGAL DATA 

10 000 VOLTS 

5.0 AMP. 

1.25 AMP. 

50. AMP. 

15. SECONDS 

150. CPS 

-55 To + 70° c 

FILAMENT VOLTAGE 5.0±5% VOLTS 

FILAMENT CURRENT AT 5.0 VOLTS 7.25 AMP. 

MINIMUM CATHODE HEATING TIME 30. SECONDS 

AVERAGE ANODE VOLTAGE DROP 12. VOLTS 

PEAK ANODE VOLTAGE ORO. 16. VOLTS 

CRITICAL ANODE VOLTAGE 50. VOLTS, 

ZONTINUED OR POLLOINIQG PAGE 

TuNG—SOL ELECTRIC INC. ELECTRON TUbE 01015101 BLOONIIELD. ,IEW JERSEY, u. S.A. MAT 1, 1958 PLATE 11,238 



4B32 TENTATIVE DATA 

  TUNG-SOL   

CONTINUED FROM PRECEDING PAGE 

MECHANICAL DATA 

MOUNTING POSITION 

OVERALL LENGTH 

MAXIMUM DIAMETER 

BULB 

CAP 

BASE 

WEIGHT ( NET) MAS. 

ANY 

7.6 TO 8.5 INCHES 

2.32 ;PICHET 

T- 18 KONEx 

MEDIUM METAL C- 1-5 

JUMBO 4 PIN, A4-29 

7 1/2 CUNCES 

MAXIMUM CIRCUIT VALUES 

FIE CIRCUIT TRANSFORMER 
FILAMENT 

OPERATION 

NO. OF 

TUBES 

SECONDARY 

VOLTS 

ER., VOLTS 

DC OUTPUT ( APPR0x., NIPPLF 

' 
Inc IN 

AMPERES 

VOLTS 

R.' 

FREO. 

1 
HALF WAVE 

SINGLE PHASE 
SINGLE PHASE IN PHASE 1 7000 3200 1.25 3500 f 

2 
FULL WAVE 

SINGLE PHASE 

SINGLE PHASE 

CENTER TAP 
IN PHASE 2 3500 5200 2.50 1500 2f 

3 
BRIDGE CIRCUIT 

SINGLE PHASE  
SINGLE PHASE IN PHASE 4 7000 6400 2.50 3000 2f 

4 
HALF WAVE 

THREE PHASE 
DELTA-WYE 5 4000 4800 5.75 860 3f 

5 
FULL WAVE 

THREE PHASE 
DELTA-WYE QUADRATURE 6 4000 9500 3.75 400 6f 

6 
FULL WAVE 

THREE PHASE 
DELTA-DELTA QUADRATURE 6 7000 9500 3.75 400 6f 

7 

HALF WAVE 

SIX PHASE 

(THREE PHASE 

SUPPLY) 

DELTA-STAR QUADRATURE 6 3500 4800 5.0 200 6f 

DC OUTPUT VALUES ARE THOSE SUPPLIED TO A CROKE INPUT FILTER WITH A PURE SINE WAVE SUPPLY. 

VALUES ARE FOR A MAXIMUM OF 1010/ PEAR INVERSE VOLTAGE PER TUBE AND 150 CPS MAXIMUM SUPPLY FREQUENCY. 



-ENTATIVE DATA 4B32 

• 

• 

FIGURE 3 - ELLL WAVE 
BF I CCE I -RCU IT 
-SINGLE PHASE 

Phi 

Ph2 

Ph3 

FUNG•SOL 

FIGURE I - HALF WAVE 
-SI NGLE PHCSE 

• 

1 

EDC 

FIGURE 4 - HALF WAVE - THREE PHASE 

"'• 

L  
Nu -SOL ELE'TRIC INC. MMUS TUBE 0191510U BLOCNFIELO, NE, JENEY, U.S.A. MAY 1, 1958 PLATE A5259 
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(  TUNG•SOL   

FIGURE 5 - FULL WAVE-THREE PHASE 

Phi 
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TENTATIVE DATA 

FIGURE 6 - FULL WAVE - THREE PHASE 

Ph 3 Ph2 

FIGURE 7 - HALF WAVE-SIX PHASE (3 PHASE SUPPLY) 

Ph 3 Ph7 



TENTATIVE DATA 4BC5 

3. 

MAX 

PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CAThODE 

HEATER 

4.2 VOLTS 0.45 AMP.. 

I. AC OR DC 
2 8 

_ImAx ANY MOUNTING POSITION 

GLASS BULB BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 
IAA 

THE 4BC5, A HIGH IRANSCONDUCTANCE PENTODE VOLTAGE AMPLIFIER IN THE 7 PIN 
MINIATURE CONSTRUCTION, IS DESIGNED FOR USE IN 450 MA. SERIES HEATER 
OPERATED RECEIVERS. IT IS USEFUL AS AN RF AMPLIFIER UP TO ABOUT 400 MC. 
AND AS A HIGH-FREQUENCY INTERMEDIATE AMPLIFIER. THERMAL CHARACTERISTICS 
OF THE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE 
WARM-UP CYCLE ARE MIN!MIZED PROVIDED IT IS USED WITH OTHER TYPES WH CH 
ARE SIMILARLY CONTROLLED. WITH THE EXCEPTION OF HEATER RATINGS, ; TS 
CHARACTERISTICS ARE IDENTICAL TO TYPE 68C5. 

DIRECT INTERELECTRODE CAPACITANCES 

PENTODE CONNECTION: 

GRID TO PLATE: ( G1 TO P) 

INPUT: Gi TO ( H+K-1-G2-1-GAIS) 

OUTPUT: P TO ( H}K-1-G2I-G3,81S) 

TRIODE CONNECTION: ( G2 TIED TO PLATE) 

GRID TO PLATE: ( GI. TO P-PG2) 

INPUT: Gi TO ( RI-K-f-G38,1S) 

OUTPUT: P+G 2 TO ( Rik-I-G38,1S) 

A EXTERNAL SHIELD N316 COUNEC -ED TO PIN IT. 

RATINGS 

WI I THOUT 
SHIELD 

0.02 0.03 WIF 

6.6 6.5 141 f 

3.1 1.8 1.40f 

2.5 2.5 ggf 
4 3.9 (41 f 

4.3 3 ggf 

INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

TRIODEB PENTODE 

HEATER VOLTAGE 4.2 4.2 VOLTS 

MAXIMUM PEAK HEATER- CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 200 VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 100 100 VOLTS 
TOTAL DC AND PEAK 200 200 VOLTS 

MAXIMUM PLATE VOLTAGE 300 300 VOLTS 

MAXIMUM GRID 02 VOLTAUE --- 150 VOLTS 

MAXIMUM GRID 02 SUPPLY VOLTAGE --- 300 VOLTS 

MAXIMUM PLATE DISSIPA - ION 2.5c 2 WATTS 

MAXIMUM GRID 12 DISSIPATION --- 0.5 WATT 

MAXIMUM POSITIVE DC GRID in VOLTAGE 0 0 VOLTS 

HEATER WARM- UP TIME (APPRox.) * 11.0 SECONDS 

A TRIODE CONNECTION. 02 CONNECTED TO PLATE. 

8 TOTAL DISSIPATION FOR PLATE PLUS SCREEN. 

*HEATER MARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 
BOS OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 

OF THE TUBE HEATER IN SERIES wiTH A RESISTANCE OF VALUE 3 TIMES THE NOmINAL NEATER OPERATING 
RESI STANCE. 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. JULY 1, 1956 PLATE 4470B 



4BC5 TENTATIVE DATA 

T11118-$01. 
CONTINUED PEON PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A,1 AMPLIFIER - PENTODE CONNECTION 

HEATER VOLTAGE 4.2 4.2 4.2 VOLTS 

HEATER CURRNT 0.45 0.45 0.45 AMP. 

PLATE VOLTAGE 100 125 250 VOLTS 

GRID 02 VOLTAGE 100 125 150 VOLTS 

CATHODE RESISTOR 180 100 180 OHMS 

PLATE RESISTANCE ( APPROx.) 0.6 0.5 0.8 MEGOHM 

TRANSCONDuCTANCE 4900 6100 5700 4MHOS 

PLATE CURRENT 4.7 8 7.5 MA. 

GRID 12 CURRENT 1.4 2.4 2.1 MA. 

GRID II VOLTAGE ( APPROX.) FOR 
lb2 io 0. -5 -6 -8 VOLTS 

CLASS AI AMPLIFIER - IR 100E CoNNECTioNB 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

CATHODE RESISTOR 

PLATE RESISTANCE ( APPROX.) 

TRANSCONDUCTANCE 

PLATE CURRENT 

AMPLIFICATION FACTOR 

B TRIODE CONNECTION G2 CONNECTED TO PLATE. 

4.2 4.2 VOLTS 

0.45 0.45 AMP. 

250 180 VOLTS 

820 330 OHMS 

0.009 0.008 MEGOHM 

4400 6000 4mHOS 

6 8 MA. 

40 42 

.1 

4BC5 
PENTODE CONNECTION 

Ef 4.2 Volts 
E - 250 Volts 

-2 

GRID # 1 VOLTS 

15 
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4BC8 

TUNG•SOL 

TWIN TRIODE 

MINIATURE TYPE 

• 875" 
MAX. 

1937" 
MAX. 

2.187" 
MAX. 

GLASS BULB 

id IN I PTURE BUTTON 

9 PM BASE E9-1 

OUTLINE DRAWING 

JEDEC 6-2 

COATED UNIPOTENTIAL CATHODE 
IP 

CASCODE AMPLIFIER 

FOR SERIES STRING VHF 2K IS 

TELEVISION RECEIVERS 

ANY MOUNTING POSITION 

G x IK 

2P IS 

BOTTOM VIE ,A 

BASING DIAGRAM 

JEDEC 9AJ 

THE 4E308 IS A MEDIUM—MU, SEMI—REMOTE CUT—OFF TWIN TRIODE USING THE 9 PIN 
MINIATJRE CONSTRJCTIU. IT IS DESIGNED FOR USE AS A CASCOOE AMPLIFIER IN 

600 MA. SERIES HEATER OPERATED VHF TELEVISION RECEIVER 1UNERS. THERMAL 
CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE 
SURGES DURING ThE WARM—UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WIT , 
nTHER TYPES WHICH ARE SIMILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 
EATERNAL SRI < LO •015 CONNECT:D TO PIN 9 

It TRIODE 

GRID TD PLATE ( G TO F.) 

PLATE 10 CATHODE ( P TO K) 

NEATER TO CATHODE ( H TO K) 

Ni INPUT: G1 TO ( N+K+I.S.) 

12 INPJT: K.TO ( H1G+1.s.)A 

01 OUTPUT: P TO ( HI-x-- .s. 

02 OUTPUT: P TO ( H+GII.S.) A 

01 PLATE TO 12 PLATE ' 1P TO 2P)(MAX.) 

12 PLATE TO 11 PLATE .*. ND GRID:(2P TO 1P+1.0 

MAXIMUM 

AREAD AS GROUNDED GRID AMPLIFIER. 

INNICATES A CHANGE. 

—› 2. 6 

CONTINUED ON FOLLOWING PAGE 

1.3 

12 TRIODE 

- 1.2 
—0. 0.12 
—› 2.8 

—0 

—0 .04 

5.5 

Pf 
pf 
pf 
pf 
pf 
pf 
pf 
Pf 
Pf 
Pf 

INC., ELECTRON TUBE DIVISION, BtoOmFIELD, N N JERSEY, U.S.A. OCTOBER 1, 1961 PIATE 06276 



4BC8 

TUNG•110L 

CONTINUED FRON PRECEDING PAGE 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES - SEE ( IA STANDARD R5-239 

AVERAGE CHARACTERISTICS 4.2 VOLTS 600 MA. 

HEATER SUPPLY LIMITS: 

CURRENT OPERATION 600±40 MA. 

MAXIMUM HEATER CATHODE VOLTAGE: 

HEATER NESATIVE WITH RESPECT TO CATHODE 8 

TOTAL DC AND PEAK 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 100 VOLTS 

TOTAL DC AND PEAK 200 VOLTS 

HEATER WARM- UP TIME ( AVG.) C 11 SECONDS 

MAXIMUM RATINGS 
DESIGN HAAIMUN VALUES - SEE EIA STANDARD RS - 239 

PLATE VOLTAGE 250 VOLTS 

PLATE DISSIPATION 2.2 WATTS 

CATHODE CURRENT —, 22 MA. 

GRID CIRCUI - RESISTANCE 0.5 MEGOHM 

TYPICAL OPERATING CHARACTERISTICS 
CLASS AI AMPLIFIER 

EACH UNIT 

PLATE VOLTAGE 150 VOLT 

CATHODE RESISTOR 220 OHMS 

PLATE RESISTANCE * 9300 OHMS 

TRANSCONDUC - ANCE 6200 µMHO 

AMPLIFICATION FACTOR 35 
PLATE CURRENT 10 MA. 

GRID VOLTAGE ( APPROX.) FOR GM =50 µMHOS - 13 VOLT 

B ORIS RATING MAY BE AS HIGH AS 300 VOLTS UNDER CUTOFF CONDITIONS WHEN THE TUBE 15 USED AS A 
CASCODE AMPLIFIER ANO THE TWO SECTIONS ARE CONNECTED IN SERIES. 

NEAILR wARN-OP TIME IS DEFINED AS THE TIME RiouIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 

ROW OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CWNSISTING 
OF THE TUBE HEATER IN SERIFS WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

DESIGN-MAXIMUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONNINTAL CONDITIONS APPLICABLE 

TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLISHED DATA, AND SHOULD 
NOT BE ExCEEDID UNDER THE WORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES THESE 

VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE, TAPING RESPONSIBILITY FOR THE 

EFFECTS OF CHANGES IN OPERATING CONDITION, DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE 
EQUIPMENT MANUFACTURER SHOULD DESIGN 50 THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN-WAXINUM 

VALUE FOR THE INTENDED SERVICE IS EXCEEDED NIEL, A BOGEY DEVICE UNDER THE NORSE PROBABLE 

OPERATING CONDITIONS WITH RESPECT TO SUPPLY- VOLTAGE VARIATION, EQUIPMENT COMPONENT vARIATION, 
EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION. SIGNAL VARIATION, AND ENVIRONMENTAL CON0ITION. 



-7.5 -5.0 
GRID # 1 VOLTAGE 

TOND- SOL ELECTRIC INC., FUCTRON TUBE DIVISION, 8LOON , IELO, NEW JERSEY, U.S.N..00TOBER 1, 19Y-1 1ATE 46277 
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4BC8 
AVERAGE CHARACTERIST.CS 
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TENTATIVE DATA 4BL8 

3t-J 
rMAX. 

i. 
16 
MAX 

MAX 

GLASS BULB 

TUNG•SOL 

TRIODE PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

4.6 VOLTS 0.60 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 

9DC 

THE 4I3L8 IS A TRIODE PEN TODE IN THE 9 PIN MINIATURE CONSTRUCTION. IT IS DE-

SIGNED FOR JSE AS A FREQUENCY CHANGER IN TELEVISION RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES 

PENTODE SECTION, 

INPUT CAPACITANCE 

OUTPUT CAPACITANCE 

PLATE TO GRID # 1 (MAX.) 

TRIODE SECTION 

INPUT CAPACITANCE 

OUTPUT CAPACITANCE 

PLATE TO GRID 

BETWEEN PENTODE AND TRIODE SECTIONS 

PENTODE PLATE TO TRIODE PLATE (MAX.) 

PENTODE PLATE TO TRIODE GRID (MAX.) 

PENTODE GRID TO TRIODE PLATE (MAX.) 

RATINGS 
IN'ERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

PENTODE SECTION 

5.2 

3.4 Pl 

0.025 FAf 

2.5 

1.8 eef 
1.5 Aid 

0.07 

0.02 iiAf 

0.16 Aid 

HEATER VOLTAGE 4.6 VOLTS 

MAXIMUM PLATE VOLTAGE 250 VOLTS 

MAXIMUM PLATE VC LTAGE WI FHOU T CURRENT 550 VOLTS 

MAXIMUM PLATE DISSIPATION 1.7 WATTS 

MAXIMUM GRID #2 VOLTAGE AT A CATHODE CURRENT OF 14 MAMPS 175 VOLTS 

MAXIMUM GRID #2 VOLTAGE AT A CATHODE CURRENT LESS 

THAN 10 MAMPS 200 VOLTS 

MAX 4..111M GRID #2 DISSIPATION AT A PLATE DISSIPATION MORE 

THAN 1.2 WATTS 0.75 WATT 

CONTINUED ON FOLLOWING PAGE 

TUNO-SCL ELECTRIC INC., ELECTRON TLBE DIVISION, BLOOMFIELD, NEW JrRSET, U.S.A.. JULY 1, 5960 PLATE A5B91 



4BL8 TENTATIVE DATA 

  TUNIMIOL   

CONTINUED FROM PR ECEDING PAGE 

RATINGS - cont'd. 

INTERPRETED ACCORD ING TO DESIGN CE NTER SYSTEM 

PENT OD E SE CTI ON (CONT .D•) 

MAXIMUM GRID #1 —CIRCUIT RESISTANCE WITH AUTOMATIC BIAS 1 MEG . 

MAXIMUM GRO #1 CIRCUIT RESISTANCE WITH FIXED BIAS 0.5 MEG . 

MAXIMUM CATHODE CURRENT 14 MAMPS 

MAXIMUM VOLTAGE BETWEEN HEATER AND CATHODE 

(CATHODE NEGATIVE WITH RESPECT TO HEATER ) 100 VOLTS 

MAXIMUM VOLTAGE BETWEEN HEATER AND CATHODE 

(CATHODE POSITIVE WITH RESPECT TO HEATER ) 200A VOLTS 

TRIODE SEC TION 

HEATER VOLTAGE 4.6 VOLTS 

MAXIMUM PLATE VOLTAGE 250 VOLTS 

MAXIMUM PLATE VOLTAGE WITHOUT CURRENT 550 VOLTS 

MAXIMUM PLATE DISSIPATION 1.5 WATTS 

MAXIMUM GRID CIRCUIT RESISTANCE 0.5 MEG . 

MAXIMUM VOLTAGE BETWEEN HEATER AND CATHODE 

(CATHODE NEGATIVE WITH RESPECT TO HEATER ) 100 VOLTS 

MAXIMUM VOLTAGE BETWEEN HEATER AND CATHODE 

(CATHODE POS ITIVE WITH RESPECT TO HEATER ) 200 A VOLTS 

MAXIMUM CATHODE CURRENT 14 MAMPS . 

ADC COMPONENT 120 VOLTS MAX. 

TYPICAL CHARACTERISTICS 

PENTODE SE CTI ON 

HEATER VOLTAGE 4.6 VOLTS 

HEATER CLRRENT 0.60 AMP . 

PLATE VOLTAGE 170 VOLTS 

GRID #2 VOLTAGE 170 VOLTS 

GRID #1 BIAS —2 VOLTS 

PLATE CURRENT 10 MAMPS . 

GRID #2 CURRENT 2.8 MAMPS . 

TRANSCONOUCTANCE 6200 pMHOS 

PLATE RESISTANCE 0.4 MEG . 

AMPLIFICATION FACTOR OF GRID #2 WITH RESPECT TO GRID #1 47 

INPUT RESISTANCE AT 50MC 10 000 OHMS 

EQUIVALENT NOISE RESISTANCE 1500 OHMS 

TRIODE SECTIO N 

HEATER VOLTAGE 4.5 VOLTS 

HEATER CUR RENT 0.60 AMP 

PLATE VOLTAGE 100 VOLTS 

GRID VOL— AGE —2 VOLTS 

PLATE CURRENT 14 MAMPS . 

TRANSCONDUCTANCE 5000 ilMHOS 

AMPLIFICATION FACTOR 20 

CO NTI NU ED ON FO LLOWING PAGE 



TENTATIVE DATA 4BL8 

TUNO-SOL 

CONTINUED FROM PRECEDING PAGE 

OPERATING CHARACTERISTICS 

• FOR USE AS MIXER 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID 52 VOLTAGE 

GRID 51 CIRCUIT RESISTANCE 

CATHODE RESISTOR 

OSCILLATOR VOLTAGE (RMS) 

PLATE CURRENT 

GRID 52 CURRENT 

GRID x1 CURRENT 

CONVERSION CONDUCTANCE 

PLATE RESISTANCE 

4.6 VOLTS 

0.60 AMP. 

170 170 VOLTS 

170 170 VOLTS 

0.1 0.1 MEG. 

330 620 OHMS 

3.5 3.5 VOLTS 

6.5 5.2 MAMPS 

2.0 1.5 MAMPS. 

20 0 µAMPS 

2200 2100 /MHOS 

0.8 0.87 MEG. 

OPT MUM PEAK CATHODE CURRENT OF THE TRIODE SECTION IN FRAME OUTPUT APPLICATION . TO ALLOW 
FOR TUBE SPREAD , FOR DETER.ORATION DURING LIFE AND FOR EMISSION DROP AT UNDERHEATING THE 
SET SHOULD BE DESIGNED SO THAT WITH A PEAK CATHODE CURRENT OF 100 MA (MAX . PULSE DURATION 
4% OF A CYCLE , WITH A MAXIMUM OF 0.8 MSEC .) IT STILL OPERATES SATISFACTORILY IT IS RECOMMENDED 
THAT THE AMPLITUDE OF THE PEAK CURRENTS OCCURRNG WITH FRESH TUBES BE LIMITED AUTOMAT . 
'CALLS TO THIS MAX . VALUE DF 100 MA . (e.g. BY NON BYPASSED RESISTANCES IN THE GRID LE ST'. 

NOTE . IT IS RECOMMENDED TO EMPLOY THE TR:ODE IN A COLPITTS TYPE OF CIRCUIT AND NOT IN A 
HARTLEY TYPE . 

TLAG-SOL E LF CTR I C INC. , ELECTRON TUBE DIVISION, BLOONFIELO, NE N JERSEY, U.S.A.. JULY 1, 1960 PLATE 10;.19-. 
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4BN6 

TUNGSO I. 

PENTODE 

MINIATURE TYPE 

• 

GLASS BULE 

MINIATURE BUTTS,. 

T PIN BASE 

OUTLINE DRAWING 

JEDEC 5-3 

COATED UNIPOTENTIAL CATHODE 

GATED—BEAM DISCRIMINATOR 

FOR FM AND INTERCARRIER 

TELEVISION RECEIVERS 

ANY MOUNTING POSITION 
EOTTOM VIEW 

BASING DIAGRAm 

JEDEC 70F 

G3 

THE 4BN6 IS A GATED—BEAM DISCRIMINATOR TUSE USING THE 7 PIN MINIATURE 
CONSTRUCTION. IT IS DESIGNED TO PERFORM THE COMBINED OPERATION OF DE— 
TECTOR AND- AUDIO—VOLTAGE AMPLIFIER IN 45C MA. SERIES HEATER OPERATED 
TELEVISION RaCEIVERS. A UNIQUE DESIGN, MAKING USE OF THE ELECTROSTATIC 
BEAM DEFLECTION PRINCIPLE, RESULTS IN VERY EFFICIENT LIMITING AS WELL AS 
PROVIDING FOR FM DETEC'ION AND AMPLIFICATION. THERMAL CHARACTERISTICS OF 
THE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE 
WARM—JP CYCLE ARE MINIMIZED PROVIDED IT iS USED WITH OTHER TYPES WHICH 
ARE SIMILARLY CONTROLLED. WITH THE EXCEPTION OF HEATER RATINGS, ITS 
CHARACTERISTICS ARE IDENTICAL TO THE 6BN6. 

DIRECT INTERELECTRODE CAPACITANCES 
AITHOUT EXTERNAL SHIELD 

GRID fi TO ALL 

GRID 03 TO ALL 

GRID fi TO GRID 03 ( MAX.) 

4.2 

3.3 
0.0C4 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES - SEE ( IA STANDARD RS-239 

pf 
pl 
pf 

AVERAGE CHARACTERISTICS 4.2 VOLTS 450 MA. 

HEATER SUPPLY LIMITS: 

CURRENT OPERATION 450±45 MA. 

MAXIMUM HEATER — CATHODE VOLTAGE: 

HEATER NIGATIVE WITH RESPECT TO CATHODE 

TCTAL DC AND PEAK 200 VOLTS 

HEATER POGITIVE WITH RESPECT TO CATHODE 

DC 100 VOLTS 

TOTAL DC AND PEAK 200 VOLTE 

HEATER WARM—LP TIME ( APPROX.) * 11 SECONDS 

*NEATER WARM-UP TIRE IS DEFINED AS TNI TIRE REQUIRED FOR DIE VOLTAGE ACROSS TNT NEATER TO REACH 
801 of ITS RATED VOLTAGE AFTER APPLYING TIMES RATED NEATER VOLTAGE TO A ciftCuIP CONSISTING 
OF THE TUBE NEATER IN SERIES BITS A RESISTANCE OF VALUE 3 TINES TOE NOwlwAl NFATER OPERATING 
RESISTANCE. 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC.. ELECTRON TUBE DIVISION, BLOONFIELD, NEW JERSEY, U.S.A., SEPTEMBER S. 1961 PLATI A67. 



4BN6 

  TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES - SE LIA STANDARD RS- 239 

PLATE SUPPLY VOLTAGE 530 VOLTS 

GRID VOLTAGE 110 VOLTS 

PEAK POSITIVE LIMITER—GRID VOLTAGE 60 VOLTS 

DC CATHODE CURRENT 15 MA. 

TYPICAL OPERATING CHARACTERISTICS 4— 

LIMITER—DISCRIMINATOR SERVICE 

INPUT— SIGNAL CENTER FREQUENCY 10.7 10.7 4.5 MEGACYCLE 

FREQUENCY DEVIATION ±75 ±15 ±2j (CYCLES 

PLATE — SUPPLY VOLTAGE 85 285 270 VOLTS 

PLATE VOLTAGE 63 122 121 VOLTS 

ACCELERATOR VOLTAGE 55 100 100 VOLTS 

CATHODE —BINA RESISTOR 200- 400 200-400 200-400 OHM; 

(vARIABL,E) A 

PLATE LOAD RESISTOR 85000 530000 330000 ,JIIMIs 

PLATE LINEARITY RESISTOR 470 1500 1000 OHMS 

INTEGRATING CAPACITOR 0.002 0.001 0.001 mf 
COUPLING CAPACITOR 0.25 0.01 0.25 mf 
MINIMUM SIGNAL VOLTAGE FOR 

LIMITING ACTION, RMS B 1.25 1.25 1.25 VOLTS 

DC PLATE CURRENT 0.25 0.49 0.44 MA. 

ACCELERATOR CURRENT 4.1 9.8 10 MA. 

INPUT SIGNA_ LEVEL FOR 

Am REJECTION ADJUSTMENT A 1.25 2.0 2.0 VOLTS 

AM REJECTION AT Esig= 2.0V., RMS 31 20 25 DECIBELS 

AM REJECTION AT Esig= 0.0V., RMS 30 .29 .50 DECIBELS 

TOTAL HARMONIC DISTORTION 2.0 _1.6 _1.8 PERCENT 

PEAK AUDIO OUTPUT VOLTAGE 6.0 16.6 16.8 %/ours 

AINE CATHODE RESISTOR SHOULD BE ADJUSTED FOR MAXIMUM AM REJECTION IN THE OUTPUT OF LIMITER-
DISCRIMINATOR STAGE AT TmE SPECIFIED SIGNAL LEVEL. AM REJECTION IS MEASURED WITH AN APPLIED 
SIGNAL CONTA*NING 30- PERCENT AMPLITUDE MODULATION AND 30-PERCENT FREQUENCY MODULATIAN, 

B AT SIGNAL LEVELS ABOVE SPECIFIED VALUE, LIMITING IS WITHIN * 2 DECIBELS. 

ADEQUATE SHIELDING BETWEEN COMPONENTS OF THE LIMITER GR10 AND THE QUADRATURE GRID MUST BE USED 
TO INSURE PROPER PHASING OF THE VOLTAGE DEVELOPED ON THE QUADRATURE GRID. 

STANDARD DE-EmPmASEIS REQUIREMENTS FOR Fm ARE INCLUDED. 

THE Q OF THE QUADRATURE GRID CIRCUIT SHOULD BE HIGH ENOUGH TO DEVELOP A MINIMUM OF 4VOLTS IRNSI 
SIGNAL WITH 0 VOLTS IRMSI OF THE CENTER- FREQUENCY SIGNAL APPLIED TO THE LIMITER &RIO. IT IS 
RECOMMENDED THAT THE COIL BE SHUNTED BY A MINIMUM OF 10 f. THE CAPACITANCE MAY BE FOMPOSED OF 

TUBE INPUT CAPACITANCE, STRAY CAPACITANCE, AND DISTRIBUTED CAPACITANCE, AS WELL RS PHYSICAL 
CAPACITANCE. 

—IA INDICATES A CHANGE. 
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48N6 

Ef = 4.2 Volts 
Eb = 60 Volts 
Eacc = 60 Volts 

Equad - +3 

Mil  

IT  
+10 +20 ,30 +40 

LIMITER GRID VOLTS 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE olvisioN, BLOOMFIELD, NEW eERSET, U.S.A.. SEPT£MBER 1, 1961 PLU 
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TENTATIVE DATA 413Q7A 

• 

f. 

GLASS BULB 

DOUBLE TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

4.2 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

9 PIN NOVAL 

9Ad 

THE 48Q7A, A MEDIUM—MU DOUBLE TRIODE USING THE 9 PIN MINIATURE CONSTRUCTION, 
IS DESIGNEE FOR USE Ill 600 MA. SERIES HEATER OPERATED RECEIVERS. IT IS 
INTENDED FOR SERVICE AS THE FIRST RF AMPLIFIER TUBE IN TUNERS OF VHF 
TELEVISION RECEIVERS OR AS A LOW NOISE IF PRE—AMPLIFIER TUBE IN UHF 
TELEVISION RECEIVERS EMPLOYING A CRYSTAL MIXER. HIGH TRANSCONDUCTANCE, 
LOW INPUT CAPACITANCE, LOW INPUT LOADING, AND LOW PLATE TO CATHODE 
CAPACITANCE MAKE IT SPECIALLY USEFUL IN THE DIRECT—COUPLED RF STAGE OF 
TELEVISION RECEIVERS UTILIZING A DRIVEN RF—GROUNDED—GRID AMPLIFIER FOR THE 
CASCODE TYE OF CIRCUIT. THERMAL CHARACTERISTICS OF THE HEATER ARE 
CONTROLLED SLCH THAT HEATER VOLTAGE SURGES DURING THE WARM—UP CYCLE ARE 
MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES THAT ARE SIMILARLY 
CONTROLLED. WITH THE EXCEPTION OF HEATER RATINGS, ITS CHARACTERISTICS ARE 
IDENTICAL TO THE 6807A-

DIRECT INTERELECTRODE CAPACITANCES 
WITH EXTERNAL SHIELD f115 

URIT dl UNIT 02 

GRID TO PLATE 1.15 1.15 ggf 

INPUT 2.85 ---- 111.tf 
INPUT ( GROUNDED GRID) ---- 4.95 ggf 

OUTPUT 1.35 ---- ggf 

OUTPUT ( GROUNDED GRID) ---- 2.27 I-41f 

PLATE TO CATHODE ( MAX.) 0.15 0.15 WI f 

HEATER TO CATHODE 2.65 2.70 gUf 

PLATE OF UNIT Al TO PLATE OF UNIT #2 ( MAX.) 0.010 iillf 
PLATE OF UNIT # 2 TO PLATE 

AND GRID OF UNIT 41 (MAX.) 0.024 Wit 

HEATER VOLTAGE 

MAXIMUM HEATER CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 
HEATEP POSITIVE WITH RESPECT TO CATHODE 

DC 100 VOLTS 
TOTAL DC AND PEAK 200 VOLTS 

MAXIMUM PLA'E VOLTAGE 250A VOLTS 

MAXIMUM PLATE DISSIPATION 2 WATTS 

MAXIMUM CATHODE CURRENT 20 MA. 

MAXIMUM GRID CIRCUIT RESISTANCE 0.5 MEGONM 

HEATER WARM— UP TIME (APPROX.) 11.0 SEC. 

V ENDER CUT-OFF CONDITIONS, IN RE- GROUNDED- GRID CIRCUITS WITH DIRECT- COUPLED DRIVE, IT IS 
PERMISSIBLE FOR THIS VOLTAGE -0 BE AS HIGH AS 300 VOLTS. 

* HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE ,,, LTAG, ACROS THE HEATER TO REACH 

RON OF ITS RA -EC VOLTAGE AFTER APPLYING 4 TINES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TORE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATIRG 
RESISTANCE. 

RATINGS 
INTERPRETED ACCORDING TO DESIGN ENTER VALUES 

CLASS Al AMPLIFIER — EACH TRIODE UNIT 

4.2 VOLTS 

—OP INDICATES A CHANGE. 

CONTINUED ON FOLLOWING PACE 

TUNG-SOL ELECTRIC INC. ELECTRON TUNE OleISION OLOOMFIELD, NEW JERSEY, U.S.A. SUTEMBER 1, 1954 PLATE 43944 



4BQ7A TENTATIVE DATA 

(  TUNG-SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER — EACH UNIT 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

CATHODE BIAS RESISTOR 

AMPLIFICATION FACTOR 

PLATE RESISTANCE 

TRANSCONDUCTANCE 

PLATE CURRENT 

GRID VOLTS ( APPROX.) FOR 10 IIAMP. 

DESION 
CENTER VALUES 

4.2 VOLTS 
0.6 AMP. 

150 VOLTS 

220 OHMS 

39 
6 100 OHMS 

6 400 gmHos 
9 MA. 

— 10 VOLTS 

PUSH—PULL RF GROUNDED GRID CIRCUIT — EACH UNIT 

HEATER VOLTAGE 4.2 VOLTS 
HEATER CURRENT 0.6 AMP. 

PLATE VOLTAGE 150 VOLTS 

GRID VOLTAGE ( OBTAINED FROM CATHODE RESISTOR) —2 VOLTS 

CATHODE RESISTOR ( COMMON TO BOTH UNITS) 100 OHMS 

PLATE CURRENT 10 MA. 

RF GROUNDED GRID CIRCUIT WITH DIRECT—COUPLED DRIVE 
UNIT Al ( DRIVER TUBE) IS DIRECTLY COUPLED TO UNIT f2 ( DRIVEN 
RP- GROUNDED- GRID AMPLIFIER TUBEI AS SHOWN IN ACCOMPANYING CIRCUIT. 

URIT di UNIT OE 

HEATER VOLIAGE 4.2 4.2 VOLTS 

HEATER CURRENT 0.6 0.6 AMP. 

PEAK HEATER CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 1 250 VOLTS 

PLATE SUPPLY VOLTAGE 250 250 VOLTS 

PLATE VOLTAGE 135 115 VOLTS 

GRID VOLTAGE — 1 --- VOLTS 

GRID RESISTOR --- 0.5 MEGOHM 

PLATE CURRENT 10 10 MA. 

GRID CURRENT 0 0 MA. 

GRID VOLTAGE ( APPROX.) FOR lb 10 ¡LAMP. —14 --- you's 

‘.  

PLATE A394, SEPTEMBER 1, 1154 TUNG-SOL ELECTRIC INC. ELECTRON TUNE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. 



4BQ7A 

f. 

CI 

INPUT 

TYPE 
4B07A 

Y 
AGC 

Cl: 33 ouf, 400 VOLTS 

C2: 1000 ouf, 400 VOLTS 

C3: 1000 oaf, 400 VOLTS 

CO: 1000 uuf, 400 VOLTS 

C5: 0.5 to 1.5 uuf, 400 VOLTS 

C6: 1000 ouf, 400 VOLTS 

Cl: 2 ouf, 400 VOLTS 

CIS: 33 ouf, 400 VOLTS 

Cg: 1000 ouf, 400 VOLTS 

•  

TUNS-SOL   

OUTPUT 

R3 
—Tete 

C7 T 

t{ 5  
12 

; L3 

42 +250 
VDLTS VOLTS 

Li, L2: ISIFILAR CHOKES, EACM 10 

TURKS NO. 18 ENAMEL WIRE 

1/4A COIL FORM 

L3: TUNED CIRCUIT ELEMENT OF 

TUNER. VALUE DEPENDS OU DIS-

TRIOUTED CIRCUITCAPACITANCES. 

TO DETERMINE TAP POINT, TAP 

DOWN TO 80 TO 908 OF TOTAL 

NOMMER OF TURNS 

I c8 

Ni: 10000 OHMS, 0.5 WATT 

RO: 100 OHMS, 0.5 WATT 

R3: 500000 ONMS, 0.5 WATT 

NO: 100 OHMS: 0.5 WATT 

Ti: TUNED CIRCUIT fi.EMENT 

OF TUNER. VALVE DE-
PENDS ON OISTml8U -ED 
CIRCUIT CAPACI -AMCES. 

DRIVEN RF—GROUNDED GRID AMPLIFIER CIRCUIT WITH DIRECT COUPLED DRIVE 

CI 

INPUT 

C2 

4.2 
VOLTS 

+150 
VOLTS 

Cl C2 C3 CO C5: 

1000 uuf, 4C0 VOLTS 

C6 Cl: 
100 uuf, 400 VOLTS 

CV: 1000 bof, 400 VOLTS 

TYPE C6 
4BQ7A 

OUTPUT 

Cu C8 

Li LV: TUNEO CIRCUIT ELEMERTS 

OF TUNER. VALUES DEPEND 

ON DISTRIOuTED.CIRCulT 

CAPACITANCES. 

L2 1.3: 8IFILAR CHOKES, 

EACH 10 TJRNS OF 

NO. 1V ENAMEL RIME, 

liv . COIL FORm. 

R1 100 OHMS, 0.5 NAÎT 

PUSH—PULL RF GROUNDED—GRID CIRCUIT 

TuNG-SOL ELECTRIC II:. ELECTRON TUBE DIVISION MLOOMFIELC, NEW JERSEY, U.S.A. AUGUST 1, 1950 PLATE 93841 
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TuNG-SOL ELECTRIC INC. ELECTRON 7u$E DIVISION OLOONFIELD, NEW JERSEY, U.S.A. AUGUST 1, MU PLATE A389) 



• 

• 



4BS8 

TUNO-SOL 

TWIN TRIODE 

MAX  

16 
MAX 

MAX 

GLASS BULB 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

4.5 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 

SMALL - BUTTON NOV A, 
9 PIN BASE 

THE 4BS8 IS A 9—PIN MINIATURE TWIN TRIODE DESIGNED 1- 04 USE AS A LOW— 
NOISE VHR AMPLIFIER IN CASCODE OPERATION. THIS TYPE HAS HIGH GAIN ANO 
HIGH CASCODE TRANSCOWOUCTANCE. IT IS DESIGNED FOR OPERATION WITH SECTION 
2 ( PINS 1, 2, AND 3) AS INPUT SECTION OF THE CASCODE C RCUIT. THERMAL 
CHAPACTEFISTICS OF THE HEATER HAVE BEEN CONTROLLED SUCH THAT HEATER 
VOLTAGE SURGES DURING THE WARM—UP CYCLE ARE MINIMIZED PROVIDED IT IS 
USED WITH, OTHER TYPES WHICH APE SIMILARLY CONTROLLED. EXUPT FOR HEATER 
WARM—LP TIN6T AND HPC-FR RLTINGS, IT IS IDENTICAL TO THF. EBS8. 

DIRECT INTERELECTRODE CAPACITANCES 
WITM EXTERNAL SKI ELC 4315 

UNIT 1 UNIT 2 
GRID TO PLATE 1.15 1.15 uuf 
PLATE TO CATHODE IMAS .) 0.15 0.15 ouf 

HEATED TO CATHODE 2.60 2,6 ouf 
INPUT 2.60 ouf 
6uTPur 1.2 uuf 
PLATE OF UNIT i TO PLATE OF UNIT 2 ( MAX .) 0.010 ouf 
PLATE OF UNIT 2 TO PLATE ANO GRID OF UNIT j (MAS .) 0.024 uuf 
GROUNDED GRID OPERATION : 

INPJT 5.0 ouf 
'.1 TPUT 2.2 muf 

RATINGS 
IN TE RPRETED mCCO RCIN G TO DES I,N CE NT ER SYSTEM 

CL ASS A1 AMPLIFIER -EACH UNIT 

HEATER VOLTAGE 4.5 VOLT . 

MA XIMUM CC PLATE VOL TAGE 150 VOLT , 

MAXIMUM CC CATHODE CNRRE NT 20 MA . 

MAXIMUM PLATE DISSIPATION 2.0 WATT ', 

MAXINWM PEAK HEATER - .: ATHODE VOLTAGE : 

HEATER POSITIVE WIT H RESPECT TO CAT HODE 200 VOLT -
HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLT 

MAXIMUM CIRCUIT VALUE : ( EACH UNIT ) 

GRID CIRCUIT RESISTANCE 0.5 MEGORM 

,-.EA TE; WARM- ,P TI ME AP PRO X. 11.0 SECONDS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VDL - ADE VOLT ', 

HEATER CURRENT 2.6 AMPE qE 

PLATE VOLTAGE 150 VOLTE: 

CATHODE BI AS RESISTO 9 220 OHMS 

AMPLI FICAT ON FACTOR 36 

PLATE REEI sTANCE 5000 OHMS 

PLATE CUARENT 10 MA . 

GRID VOLTAGE (APPRO x.) FOR lb = 10 ¿AA -7 (SEC. 2 ORLY) VOLT " 

TRANSCONC « TANCE 7200 UMH., 

4-

CO NTINUE D ON FOL LONIU G PAIE 

•  
tomG - SOL ELEC TRIC imm. ELE CTRON Tu BE OlvISIOm BLOOmF IEL C, PER JERSEY, U. S.A. FEBRUARY 1, 1956 PLAIE tp570 



4B S 8 

TUNO-SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL CASCODE CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 4.5 VOLT5 

HEATER CURRENT 0.6 AMPERE 
PLATE SUPPLY VOLTAGE 250 VOLTS 
GRID VOLTAGE -1 VOLTS 

PLATE CURRENT 16 MA. 

GRID VOLTAGE ( APPROX.) FOR Gm = 50 uUHOS -6 VOLTS 

TRANSCONDUCTANCE uMHOS 10 000 

N0I CATES A CHANGE. 



4BU8 

8752' 
MAX 

2.375" 
MAX. 

2.625" 
MAX 

GLASS BULB 

SMALL BUTTON 

9 PIN BASE EN -1 

OUTLINE DRAWING 

JEDEC 6-3 

TUNG•SOL 

TWIN PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

4.2 VOLTS 0.45 AMP. 

AC OR OC 

ANY MOUNTING POSITION 

BOTTOM VIEW 

BASING DIAGRAM 

JEDEC 9FG 

THE qHUH IS A MINIATURE MULTISECTION TUBE WHICH INCORPORATES SEPARATE 
PLATES ANC NUMBER 3 GRIDS FOR THE TWO SECTIONS TOGETHER WITH A COMMON 
SCREEN, NUMBER 1 GRID, AND CATHODE. THE TUBE IS INTENDED FOR USE AS A 
COMBINED SYNC-AGC TUBE IN TELEVISION RECEIVERS. IN THIS SERVICE, 
USED IN CONJUNCTION WiTH SUITABLE CIRCUITRY, ONE SECTION OF THE 
FUNCTIONS AS SYNC SEPARATOR AND SYNC CLIPPER, WHILE THE OTHER SECTION IL 
USED TO GENERATE THE AUTOMATIC-GAIN-CONTROL VOLTAGE. ( NI ADDITION, BY 
UTILIZING HIE COMMON, Hl GRID, NOISE PULSES CAN BE SUPPRESSED FROM BOTH 
SYNCHRONIZING AND AUTOMATIC-GAIN-CONTROL CIRCUITS. THERMAL CHARACTER-
ISTICS OF THE HEATER ARE CONTROLLED SUC,I THAT HEATER VOLTAGE SURGES 

DURING THE WARM-Up CCLE ARE MINIMIZED PROVIDED IT IS USED WITH OTHER 
TYPES WHICH ARE SIMILARLY CONTROL,ED. EXCEPT FOR HEATER RATINGS THE 481.1H 
IS IDENTICAL TO THE 68U8. 

DIRECT INTERELECTRODE CAPACITANCES — APPROX. 
WITHOUT EXTERNAL SHIELD 

GRID * 3 TO PLATE,(EA0-1 SECTION) 

GRID 01. TO ALL 

GRID 03 TO ALL ( EACH SECTION) 

PLATE TO ALL ( EACH SECTION) 

GRID # 3 ( SECTION 1.) TO 

GRID 03 ( SECTION 2) MAX. 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

1.9 pf 
6.0 pf 
3.6 pf 
3.0 p' 

0.015 Pf 

MAXIMUM PLATE VOLTAGE ( EACH SECTION) 300 VOLTS 

MAXIMUM SCREEN VOLTAGE 150 VOLTS 

MAXIMUM POSITIVE OC GRID 03 VOLTAGE ( EACH SECTION) 3.0 VO-TS 

MAXIMUM NEGATIVE DC GRID * 3 VOLTAGE ( EACH SECTION) 50 VOLTS 
MAXIMUM PEAK POSITIVE GRID 03 VOLTAGE ( EACH SECTION) 50 VO_TS 

MAXIMUM NEGATIVE DC GRID 01 VOLTAGE 50 vo - 

MAXIMUM PLATE DISSIPATION ( EACH SECTION) 1.1 WAS 

MAXIMUM SCREEN DISSIPATION i).75 WATTS 

MAXIMUM DC CATHODE CURRENT 12 MA. 

CONTINUED ON FOLLOWING PAGE 

--dim INDICATES A CHANGE. 

TUAS- SOL ELECTRIC INC. ELEC1RON TUBE DIVISION BLOOMFIELD, SEW JERSEY, U.S.A. mARcp 1, 1962 PLATE 



4 E3 LJ 6 

(  TU NO1 0 L - 

CONTINUED FRCM PRECEDING PAGE 

RATINGS — CONT ID 

INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT 100 VOLT 

TOTAL DC AND PEAK 200 VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 

MAXIMUM GRIC #1 CIRCUIT RESISTANCE 0.5 MEGOHMS 

MAXIMUM GRID # 3 CIRCUIT RESISTANCE ( EACH SECTION) 0.5 MEGOHMS 

HEATER WARM—UP TIME R 11.0 SECOND' 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
BOTH SECTIONS OPERATING 

LATE VOLTAGE ( EACH SECTION) 100 100 VOLTS 

SCREEN VOLTAGE 67.5 67.5 VOLTS 

GRID # 3 VOLTAGE ( EACH SECTION) — 10 0 VOLTS 

GRID #i VOLTAGE es se 

PLATE CURRENT ( EACH SECTION) 2.2 MA. 

SCREEN CURRENT 6.5 3.3 MA, 

CATHODE CURRENT 6.6 7.8 

EACH SECTION SEPARATELY 

PLATE VOLTAGE 

SCREEN VOLTAGE 

GRID # 3 VOLTAGE 

GRID #1 VOLTAGE 

GRID # 3 TRANSCONDUCTANCE 

GRID # 1 TRANSCONDUCTANCE 

PLATE CURRENT 

GRID # 3 VOLTAGE ( APPROX.) 

GRID # 1, VOLTAGE ( APPROX.) 

10= AMPS 

Ib=1004AMPS 

100 100 VOLTS 

67.5 67.5 VOLTS 

C 0 yours 
0 .* yours 

--- 180 komos 
1 500 --- gMHOS 

--- 2.2 MA. 

—4.5 VOLTS 

2.3 VOLTS 

*HEATER WARN- UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOL - AGE ACROSS THE HEATER TO REACH 

BON OF ITS RATED VOLTAGE AFTER APPLYING N TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HERTER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOmINAL HEATER OPERATING 
RESISTANCE. 

wm 

WITH GRID CURRENT ADJUSTED FOR 100 mAmPS D-C. 

AWITH PLATE AND GRID 43 OF OPPOSITE SECTION GROUNDED. 

DESIGN-MARINAN uATINGS ARE THE LIMITING VALUES EAPRESSED WITH RESPECT TO BOGIE TUBES AT WHICH 
SATISFACTORY TUBE LIFE CAN BE EXPECTED TO OCCUR. TO OBTAIN SATISFACTORY CIRCUIT PERFORMANCE, 
THEREFORE, THE ,.QUIPAIENT DESIGNER MUST ESTABLISH THE.CIRCUIT DESIGN SO THAT NO DESIGN -0AXIMAI 

VALUE IS EACEEDED WITH A BOGIE TUBE UNDER THE WORST PROBABLE OPERATING CONDITIONS WITH 
RESPECT TO SUPPIT-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, EQUIPMENT CONTROL ADJUST-

WENT, LOAD VARIATION, AND ENVIRONMENTAL CONDITIONS. 

SIMILAR TEPE RUPERNMCg, ExcePt far heater ratings the U508 is identical to the 6811. 
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4BU8 
EACH SECTION SEPARATELY WITH PLATE ANO 
GRID 03 G= OPPOSITE SECTION GROUNDED 

Ef = 4.2 Volts 
Eb = 150 Volts 
Ec, = 0 Volts 

48U8 
BOTH SECTIONS OPERATING 

Ef = 4.2 Volts 
Eb = 150 Volts ( Each Section) 
Ec, = 0 Volts ( Each Section) 





4BU8 TENTATIVE DATA 

4 

48U8 
EACH SECTION SEPARATELY WITH PLATE 

AND GRID 13 OF OPPOSITE SECTION GROUNDED 

Ef = 4.2 Volts 
E 3 = 0 Volts 
E 2 ' = 67 5 Volts 
C  

lc,=0.5 Ma. 

0.25 

II 
0.10-

001 

O 50 100 150 200 250 300 

PLATE VOLTS 

48U8 
BOTH SECTIONS OPERATING 

Et - 4.2 Volts 
Eb = 100 Volts ( Ea. Sec.) 
E 2 = 67.5 Volts 
lc, = 0.1 Milliamperes 
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NOTE: 

CURVES ALSO APPLY WHEN 
SECTIONS ARE REVERSED. 

.« 
 lb  (Section 

E 3 ( Section 

I 

 lb  (Section 

E 3 ( Section 

I 

2) 
2) =0 _(Section 2)=0 THRU -5.0 Volts   

— 1 • 
Ç.C.'5..7...".11 

- -2.0 

- . 0 ec' 
\b   

-4.0 

- -2 0 + + 

GRID #3 VOLTS ( SECTION I) 



TENTATIVE DATA 4BU8 

• 

48118 I 

EACH SECTION SEPARATELY WITH PLATE AND I 
GRID # 3 OF OPPOSITE SECTION GROUNDED 

Ef - 4.2 Volts 

- EC2 67.5 Volts 
1„ - 0.1 Ma. 8 OA 
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 Ef = 4.2 Volts 
Ec3 = 0 VOltS 
EC2 = 67.5 Volts 

I 

I ! 
Volts 

I \ 
\ 
\ 

1 

.....- C.1 

\ ..."*. 

_...„1 

4.. -...... --- 0 01 
I 

N,......„  
- 0 

SC
RE
EI
 

1 
-à 

-1.0 

1 1 I 
------ -1.5 

, 
'0 100 200 300 1400 I 

PLATE VOLTS * 1 

PING-SOL ELECTRIC Pn. ELECTRON TUBE DIVISION 8100101E1D, NEW JERSEY, U.S. A. FEBRUARY U. 1957 PLATE 14(1,7 



'BUS 
BOTH SECTIONS OPERATING 

Ef 4.2 Volts 
Eb = 150 Volts ( Each Section) 

3 = 0 Volts (Each Section) 



TENTALVE DAT 4BZ6 

3' 

r4 i,. 
7» 

â 

MAX. 

2i; 

Li MAX 
_L 

GLASS BULB 

TUNO-SOL 

PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

4.2 VOLTS 0.4516% Amp. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINATE B EA1UiTDN 

PURIN  

TCM 

THE 4BZ6 : S A HIGH TRANSCONDUCTANCE, SEMI -REMO -1E CUT-OFF, PENIOOE 

AMPLIFIER. IT IS DESIGNED FOR SERVICE AS AN AUTOMATIC GAIN CONTROLLED IF 

AMPLIFIER IN 450 MA. SERIES HEATER OPERATED TELEVISION RECEIVERS. 
THERMAL C4ARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER 

VOLTAGE SJRGES DUPING THE WARM-U0 CYCLE ARE MINIMIZED PROVIDED IT IS 
USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. N.TI- THE EXCEPTION 

OF HEATER RATINGS, ITS CHARACTERISTICS ARE IDENTICAL TO THE 68/6. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO PLATE: Gi TO P ( MAX.) 

INPUT: Gi TO ( H+KWG2+G3+ I S)• 

OUTPUT: P TO ( H+KTG 2+Ge I 5) 

SÑI TEiDA VITMOUT 
SHIELD 

.015 .025 muf 
7.0 7.0 uf 

3.0 2.0 w.tf 

* EATERMAL SHIELC 0316 CONNECTED TO CATHODE AT SOCKET. 

RATINOS 8 
INTERPRETED ACCORDING TO DESIGN CENTER VALUES 

HEATER VOLTAGE 4.2 VOLT 

MAXIMUM HEATER CATHODE VOLTAGE: 
NEATER NEDLTIVE WITH RESPECT TO CATHODE 

TO - AL D: AND PEAK 200 VOLT 
HEATER PD ,7,ITIVE wITH RESPECT TO CATHODE 

DC 100 VOLTS 
TOTAL DC AND PFAK 200 VOLTS 

MAXIMUM PLATE VOLTAGE 330 VOLT -, 

MAXIMUM GRID * 2 VOLTAGE SEE RATING cupvr 

MAXIMUM PLATE DISSIPATION 2.3 WAT  

MAXIMUM GRID * 2 DISSIPATION C.55 WAT 

MAXIMUM GR.D 02 SUPPLY VOLTAGE 330 VOLr, 

MAXIMUM POSIT IVE DC GRJD fi VOLTAGE 0 VOLT:, 

HEATER WARM - JP TIME ( APPROX.)* 11.0 SECONDS 

*HEATER RARA-LP TINE 15 DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 
BOO OF ITS RATED vOLTAGE AFTER APPLYING 4 TIKES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTIR, 

OF THE TUBE HEATER Ix ERIES WITH A RESISTANCE OF VALSE 3 TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

CONTINuED ON FOLLORIRG PAGE 

TUNG-SOL ELECTRIC INC. ELECTRON TUNE DIVISION BLOOMFIELD, HER JERSEY, U.S.A. oEC.: BER 1, 1957 PLATE 115125 



4BZ6 TENTATIVE DATA 

TUNG-SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 4.2 VOLTS 
HEATER CURRENT 0.45±6% AMP. 

PLATE VOLTAGE 125 VOLTS 

GRID 12 VOLTAGE 125 VOLTS 

GRI-D N3 VOLTAGE PIN 07 CONNECTED TO PIN y2 AT SOCKET 

CATHODE BIAS RESISTOR 56 OHMS 

PLATE RESISTANCE ( APPROX.) 0.26 MEGOHM 

TRANSCONDUCTANCE 8 000 umHOs 

PLATE CURRENT 14 MA. 

GRID 102 CURRENT 3.6 MA. 

GRID VOLTAGE ( APPROX.) FOR Gm = 50 uMHOS — 19 VOLTS 

TPANSCONOOOTANOE (EC 1.=-4.5 W., Rk= 0) 700 mmilos 

DESIGN MAXIIIum RATINGS ARE THE LimITING VALUES EXPRESSED WITH RESPECT TO BOGIE TuBES IT WHICH 
SATISFACTORY luBE LIFE CAN BE EXPECTED TO OCCUR IN THE TYPES OF SERVICE FOR WHICH THE TUNE IS 

RATED. THEREFORE, THE EQuIPNERT DESIGNER MUST ESTABLISH THE CIRCUIT DESIGN SO THAT IRITIALLY 
AND THROUGHOUT EOuiPmENT LIFE ND DESIGN mAxiMuld VALUE IS EXCEEDED WITH A BOGIE TARE VIDER THE 
HORST PROBABLE OPERATING CONDITIONS WITH RESPECT TO .SUPPLY— VOLTAGE VARIATION, EQuIPMENT COM— 
PONENT VARIATION, EQuiPmENT CONTROL ADJUSTMENT, LOAD VARIATION. AND ERvIROINENTAL CONDITIONS. 

• 

• 



46Z6 

46Z6 

Grid #2 Rating Curve 

• 

• 

1=1 

O.  
o 25 50 75 100 

GR D #2 VOLTAGE EXPRESSED AS PERCENT OF 
MAXIMUM GRID #2 SUPPLY VOLTAGE RATING 

40 

30 

4BZ6 

Ef - 4.2 Volts 
EC2 = 150 Volts 

ECi = 

II  -2 

O. 
50 lOO 150 200 250 300 

PLATE VOLTS 

UNG—SOL ELECTRIC INC. E ECTROB TutlE DI VI SION BLOOMFIELD, NEW JERSEY, U.S A. D CEYBER 1, 19.., 7 PLAIT 05126 
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TENTATIVE DATA 4BZ7 

MAX. 

GLASS BULB 

TUNG-SOL 

DOUBLE TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

4.2 VOLTS. O. AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

9 PIN BASE 

THE 48Z7 IS A MEDIUM—MU DOUBLE TRIODE USING THE 9 PIN MINIATURE 
CONSTRUCTION. IT IS DESIGNED FOR USE IN 600 MA. SERIES HEATER OPERATED 
RECEIVERS AND IS INTENDED FOR SERVICE IN LOW NOISE VHF CASCODE AMPLIFIER 

APPLICATIONS. THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCh 
THAT HEATER VOLTAGE SURGES DURING THE WARM—UP CYCLE ARE MINIMIZED 
PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. 
WITH THE EXCEPTION OF HEATER RATINGS, ITS CHARACTERISTICS ARE IDENTICAL 
TO HE 68Z7. 

DIRECT INTERELECTRODE CAPACITANCES 
HITO RETMA SHIELD .1315 

TRIODE TRIODE 
UNIT II UNIT 12 

GRID TO PLATE 1.15 1.15 if 
INPUT 2.85 --- 411 f 
INPUT ( GROUNDED GRID) --- 4.95 KU) f 

OUTPUT 1.35 --- P4if 

OUTPUT ( GROUNDED GRID) --- 2.27 (14f 
PLATE TO CATHODE ( MAX.) 0.15 0.15 )111 f 

HEATER TO CATHODE 2.20 2.30 14Lf 
PLATE UNIT 14. TO PLATE UNIT 12 ( MAX.) 0.01 (Itlf 

PLATE UNIT 12 TO PLATE & GRID UNIT # 1. ( MAX.) 0.024 40 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

EACH TRIODE UNIT 
HEATER VOLTAGE 4.2 voLrb 

MAXIMUM HEATER CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE VOLTS 

TCTAL DC AND PEAK 200 VOLTS 
HEATER POSITIVE WIT-I RESPECT TO CATHODE 

DC 100 VOLTS 
TOTAL DC AND PEAK 200 VOLTS 

MAXIMUM PLATE VOLTAGE 250 VOLTS 

MAXIMUM PLATE DISSIPATION 2 WATTS 

MAXIMUM CATHODE CURRENT 20 MA. 

HEATER WARM- UP TIME (APPROX.) * 11.0 SECONDS 

*HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 

80% OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE DO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALSE 3 TIMES TOE NOMINAL HEATER OPERATING 

RESISTAUCE. 

CONTINUED ON FOLLONING PAGE 

UNG-SOL ELECTRIC INC. ELECTRON TUNE DIVISION BLOOMFIELD, NOV JERSEY, U.S.A. SEPTEMBER 1. 1958 PLATE # 3446 



4BZ7 TENTATIVE DATA 

  TUNS-SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS AI AMPLIFIER — EACH TRIODE 'MIT 

HEATER VOLTAGE 4.2 VOLTS 

HEATER CURRENT 0.6 AMP. 

PLATE VOLTAGE 150 VOLTS 

CATHODE BIAS RESISTOR 220 OHMS 
AMPLIFICATION FACTOR 38 

PLATE RESISTANCE 5 600 O.:Ms 
U MS 

TRANSCONDCTANCE 6 800 F PLATE CURRENT 10 MA. 

GRID VOLTAGE FOR PLATE CURREN - OF 1.6 MA. ( APPROX.) 11 VOLTS 

PLATE 1113947 SEPTEMBER 1, 195E TUNG-SOL ELECTRIC INC. ELECTRON TUBEADIVISION BLOOMFIELD, NEW JERSEY, U.S. A. 



TENTAT'VE DATA 

TUNG-SOL 

4CB6 

e 

MAX 

7 
I8 
MAX. 

GLASS BULB 

PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

4.2 VOLTS 0.45 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BuTToN 

7 PIN BASE 

7cm 

THE 4C86 IS A SHARP CUT—OFF PENTODE UE.ING THE SMALL SUTTON SEVEN PP, 
MINIATURE CCNSTRUCTION. IT IS DESIGNED OR USE IN 450 MA. SERIES HEATER 

OPERATED RECEIVERS AS AN IF AMPLIFIER OPERATING AT FREQUENCIES ABOVE 20 
MC. IT IS ALSO WELL SLITED FOR USE AS AN Re AMPLIFIER IN VHF TELEVISION 

RECEIVERS. IT IS CHARACTERIZED BY HIGH -RA4SCONDUCTANCE AND LOW CAPACI— 
TANCE VALUES. THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH 
THAT HEATER VOLTAGE SURGES DURING THE WARM—UP CYCLE ARE MINIMIZED PRO— 

VIDED IT IS USED WTH OTHER TYPES WHICH APE SIMILARLY CONTROLLED. 
EXCEPTIONOFHEATER RATINGS ITS CHARACTERISTICS ARE IDENT:CAL TO THE 6CF6. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO PLATE: ( Ci TO P) MAX. 

INPUT: Gi TO ( H}K}G2.1-G310S) 

OUTPUT: P TO ( H+K}G2fG360S) 

A EXTERIIM. SHIELD 8316 CORRECTED TO PIN 12. 

RATINGS 

WITHOUT 
SHIELD 

• )' 

2.0 

NTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEMB 

HEATER VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID *2 VOLTAGE 

MAXIMUM GRID M2 SUPPLY VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM GRID 02 DISSIPATION 

MAXIMUM POSITIVE DC GRID 01 VOLTAGE 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE wITh RESPECT TO CATHOPE 

TOTAL DC AND PEAK 

HEATER POSITIVE WITH RESPECT TO CATHOPE 

DC 

TOTAL DC AND PEAK 

HEATER WARM—UP TIME ( APPROX.) * 

°DC COMPONENT MUST NOT EXCEFD 200 VOLTS. 

—4'INHICATES A CHANGE. 

• 

WITNA 
MELD 

.015 ggf 
6.5 ggf 
3.0 ggf 

4.2 VOLTS 

330 VOLTS 

SEE JS—C4-2 

330 vc,rs 
2.3 WATT 

0.55 WATT 

0 VO_TS 

200 VOLTS 

100 VOLTS 

200 VOTS 

11.0 SECONWS 

CONTINUED ON FOLLOWING PAGE 

TUAS- SOL ELECTRAC INC., ELECTRON TUBE DIVISION, BLOCWFIELD, NEW JERSEY, U.S.A. BECBMBER 1, 1979 PLATE 117690 



4CB6 TENTATIVE DATA 

  TUNG•SOL   

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTA,U 

HEATER CURRENT 

PLATE VOLTAGE 

GRID 02 VOLTAGE 

GRID 03 VOLTAGE 

CATHODE BIAS RESISTOR 

PLATE RESISTANCE ( APPROX.) 

TRANSCONDUCTANCE 

PLATE CURRENT 

GRID 02 CURRANT 

GRID fi VOLTAGE ( APPROX.) FOR Ib=20 
PLATE CURRENT AT Eci=- 3V., Rk = 0 

4.2 yours 
0.45 AMP. 

125 VOLTS 

125 VOLTS 

56 )HMS 

0.28 VEGOHM 

8 000 iLAAHos 
13.0 
3.7 mA. 

—6.5 VOLTS 

2.8 

DESIGN MAXIMUM RATINGS ARE THE LIMITING VALUES EXPRESSED HUH RESPECT TO BOGIE TUBES AT WHICH 

SATISFACTORY TABE LIFE CAN BE EXPECTED TO OCCUR IN THE TYPES OF SERVICE FOR WHICH THE TUBE IS 
RATED. THEREFOiE, THE EQUIPMENT DESIGNER MuST ESTABLISH THE CIRCUIT DESIGN SO THAT IrITIALLY 

AND THROUGHOUT EQUIPMENT LIFE NO DESIGN MAXIMUM VALUE IS EXCEEDED WITH A BOGIE TUBE UNDER THE 
HORST PROBABLE OPERATING CONDITIONS WITH RESPECT TO SUPPLY- VOLTAGE VARIATION, EQUIPMENT CON-

PONENT VARIATION, EJUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, AND ENVIRONMENTAL CONDITION!.. 

*NEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 
BOB OF ITS RATED VOLTAGE AFTER APPLYING 4 TINES RATED ', EATER VOLTAGE TO A CIRCUIT CONSISTING 

OF THE TUBE BEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

2 0 
PLATE VOLTS 

300 

4C86 
PENTODE CONNECTION 

Ef = 4.2 Volts 
Ec2 = 150 Volts 

I 



TEN TATIVE DATA 4CB6 

IeCE16 
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TUNG-SOL ELECTRIC INC., ELECTRON -UBE Div1:00N BL0ONFIELD, NEW JERSEY, U.S.A. DECEMBER 1, 1959 PLATE 4,55, 
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4CS6 

HEPTODE 

MINIATURE TYPE 

• 

3' 
COATED UNIPOTENTIAL CATHODE 

HEATER 

4.2 VOLTS 0.45 AMP. 
MAX. 

c AC OR DC 
2 

MAX ANY MOUNTING POSITION 
_ 

GLASS BULB BOTTOM VIEW 
MIN.ATURE BUTTON 

7 PIN BASE 

TO1 

THE 4CS6 IS A MINIATURE DUAL CONTROL PENTAGRID TUBE INTENDED FOR USE JN 
SYNC SEPARATOR CIRCUITS. IN THESE CIRCUITS IT PROVIDES IMPROVED NOISE 
IMMUNITY. BOTH CONTROL GRIDS HAVE SHARP CUT-OFF CHARACTERISTICS. THERMAL 
CHARACTERISTICS CF THE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE 
SURGES DURING THE WARM-UP CYCLE ARE MINIMIJED PROVIDED IT IS USED WITH 
OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. 

DIRECT INTERELECTROOE CAPACITANCES - APPROX. 

GRID fj TO PLATE: Gi TO P ( MAX.) 

GRID 03 TO PUTE: 03 TO P ( MAX) 

01 INPUT: Gi TO ( 14+40-G24638,5) 

03 INPUT: 03 TO ( 114-Ki-G1 462&5 ) 

OUTPUT: P TO ( Hi-K4Gii-GeGurs) 

COUPLING: Gt. TO 03 ( MAX.) 

RATINGS 
luTERPNETED ACCORDING TO DESIGN CENTER SYSTEM 

DESIGN CENTER VALUES 

0.05 if 
0.36 if 
5.5 44f 
7.0 
7.5 

0.22 44•Lf 

HEATER VOLTAGE 4.2 VOLTS 

MAXIMUM HEATER-CATHODE VOLTAGE: 
HEATER NEGATIVE 

TOTAL DC AND PEAK 200 VOLTS 
HEATER POSITIVE 

DC 100 VOLTS 
TOTAL DC AND PEAR 200 VOLTS 

MAXIMUM PLATE VOLTAGE 300 VOLTS 

MAXIMUM GRID 02 & 04 VOLTAGE 100 VOLTS 

MAXIMUM GRID 02 & 04 SUPPLY VOLTAGE 300 VOLTS 

MAXIMUM PLATE DISSIPATION 1.0 WATT 

MAXIMUM GRID 02 & 04 DISSIPATION 1.0 WATT 

MAXIMUM CATHODE CURRENT 14 MA. 

MAXIMUM GRID fj CIRCUIT RESISTANCE C.47 MEGOHM 

MAXIMUM GRID 03 CIRCUIT RESISTANCE 2.2 MEGOHMS 

HEA - ER WARM— JP TIME * 11.0 SECONDS 

wmEATER WARN-JP TIME IS DEFINED AS THE TINE REQUIRED FOR THE VOLTAGE ACROSS THE NEATER TO REACM 

ROS OF ITS RATED VOLTAGE AFEEN APPLYING 4 TINES RATED NEATER VOLTAGE TO A . 112.LIIT CONSISTING 

OF THE TAME HEATER IN SERIES WI'm A RESISTANCE OF VALUE 3 TIRES THE NOMINAL tiNATER OPERATING 
RESISTANCE. 

,0 TINUED ON FOLLOWING PAGE 

 oi 

TuNG-SOL ELECTRIC INC. ELECTRON TORE DIVISION BLOOMFIELD, REM JERSEY, U.S.A. NOVEMER 1, 095 1 PLATE 1151C4 



4CS6 

TUNII-1101. 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS A, AMPLIFIER 

HEATER VOLTAGE 4.2 4.2 4.2 VOLTS 

HEATER CURRENT 0.45 0.45 0.45 AMP. 

PLATE VOLTAGE 10 100 100. VOLTS 

GRID 02 & 04 VOLTAGE 30 30 30 VOLTS 

GRID 01 VOLTAGE 0 0 -1 VOLTS 

GRID 03 VOLTAGE 0 -1 0 VOLTS 

PLATE CURRENT 2.0 0.8 1.0 MA. 

GRID 02 & 04 CURRENT 4.5 5.5 1.3 MA. 

TRANSCONDUCTANCE ( MEASURED BETWEEN 

GRID Ni AND PLATE) 1 100 µMHOS 

TRANSCONDUCTANCE ( MEASURED BETWEEN 

GRID 03 AND PLATE) 500 µmHOS 

PLATE RESISTANCE ( APPROX.) 0.7 1.0 MEGOHM 

GRID 01. VOLTAGE ( APPROX.) FOR ib=so µA ___ -2.5 VOLTS 
GRID 03 VOLTAGE ( APpROX.) FOR Ib=90 uA -2.2 VOLTS 

4CS6 

Ef 4.2 Volts 

Ec26,4 30 Volts 
ECU 0 Volts 
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TENTATIVE DATA 4CX7 

7' 

- - 
MAX 

15' 
16 
MAX. 

1 2+; 

;MAX. 

GLASS BULB 

TUNG-SOL 

TWIN TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

4.2 VOLTS 0.6 P. 

AC OR DC 

ANY MOUNTING POS;TION 

BOTTOM VIEW 
SMALL BUTTON 

9 PIN BASE 

9FC 

THE Licr S A MEDIUM MU TWIN TRIODE IN THE 9 PIN MINIATURE CONSTRUCTICp. 
AND IS DES.GNED FOR OPERATION AS A CASCODE ( VHF) AMPLIFIER. THERMAL 
CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE 
SURGES DURING THE WARM-UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH 
OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. EXCEPT FOR HEATER CHARAC-ER-
ISTICS AND HEATER WARM-UP - IME, IT IS IDENTICAL TO THE 6CX7. 

DIRECT INTERELECTRODE CAPACITANCES 
SHIELD f315 CONNECTED TO NEATER UNLESS SPECIFIED DIFFE1,EN -LY 

GRID TO PLATE: ( G TO p) 

INPUT: G -0 ( H+K+f.S. ) 

OUTPJT: P To ( H+K+E.S.) 

HEATER TO CATHODE: ( H TO K) A 

PLATE TO CATHODE: ( P TO K) ( MAX) 

02 PLATE TO 01. PLATE AND GRID: 

02 P TO ( fiP+liG) ( MAX.) 

PLATE TO PLATE: ( fla p TO 02 R) ( MAX.) 

GROUNDED GRID OPERATION: 

INPUT: h TO ( G+I.S.-H+E.S.) 

OUTPUT: p TO ( G+I.S.+H+E.S.) 

SECTION 01 SECTION d2 

1.2 ouf 
2.4 umf 
1.3 ouf 
2.4 2.2 ouf 

0.17 0.17 uuf 

.027 ugf 

.017 4-uf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

EACH SECTION. 

HEATER VOLTAGE 

MAXIMUM HEATER-CATHODE VOLTAGE 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT 

TOTAL DC AND PEAK e 

HEATER'NECATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

MAXIMUM PLATE VOLTAGE': 

MAXIMUM PLATE DISSIPATION 

HEATER WARM- up TimE 8 

4.2 ¿uf 
1.7 ouf 

4.2 VOLTS 

100 VOLTS 

200 VOLTS 

200 .VOLTS 

250 VOLTS 

2 WATTS 

11 SECONDS 

A SHIELD 4315 CONNECTED 70 GROUND. 

8HEATER-WARM-UP TIME 15 DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 

80$ OF ITS RATED VOLTAGE AFTER APPLYING 9 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TURD HEATER IN SERIES WITH A RESISTANCE OF VALJE 3 TIMES TOE ARRIMAI HEATER OPERATING 

RESISTANCE. 

C UNDER CJTOFP CONDITIONS ITHIA THE TUBE 15 USED AS A CASCOOE AMPLIFIER. THIS RATING WM ME AS 
HIGH AS 300 VOITS MAXIMUM. 

CONTINUED ON F011081 RU PAGE 

TING-SOL ELECTRIC IMC. ELECTRON TUBE DIVISION BLOOMFIELD, MER JERSEY, U.S.A. DECERMER 1, 1955 PLATt OR522 



4CX7 TENTATIVE DATA 

  TUNO-SOL   

CONTINWED FROM PRECEDING PAGE 

RATINGS — CONT'D. 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

EACH SECTION 

CATHODE CURRENT ( MAX.) 

GRID CIRCUIT RESISTANCE ( MAX.) 

20 
0.5 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS A1 AMPLIFIER — EACH SECTION 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID VOLTAGE 

CATHODE BIAS RESISTOR 

PLATE CURRENT 

TRANSCONDUCTANCE 

AMPLIFICATION FACTOR 

GRID VOLTAGE FOR lb = 10 µA ( APPROX.) 

MA. 

Mr 

4.2 VOLTS 

0.6 AMP. 

150 VOLTS 

0 VOLTS 

220 OHMS 

9.0 MA. 

6 400 umHos 
39 

—10 VOLTS 

• 

• 



4CY5 

1.875" 
MAX. 

2125" 
MAX. 

GLASS EULB 

MINIATURE AUTTON 
7 PIN BA't ET-' 

)UTLINE “FAMNG 

JEDEC A-7 

inums.sin 

TETRODE 
MINIATURE TVP7 

COATED UNIPOTENTICAL CATHODE 

HEATER 

4.5 VOLTS 300±18 MAMPS- 4-- K, 

AC OR DC IS 

ANY MOUNTING POSITION 

BOTTOM ViEw 

BASING DIAGRAIL 

JEDEC TER 

THE 4CY5 IS A SHARP-CUTOFF TETRODE IN TH1 7-PIN MINIATURE CONSTRUCTION 

AND IS DESIGNED FOR SERVICE IN VHF TUNERS OF TELEVISION RECEIVERS . 
THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER 
VOLTAGE SURGES DURING THE WARM-UP CYCLE ARE MINIMIZED PROVIDED IT IS 
USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED . EXCEPT FOR HEATER 
RATINGS AND HEATER WARM-UP TIME THE ÚGY5 IS IDENTICAL TO THE 2CY 5, 30Y5, 
AND THE ECY 5. 

GRID Eq. T) PLATE 

INPUT 

OUTPUT 

DIRECT INTERELECTRODE CAPACITANCES ' 

RATINGS 
INTERPRETED ACCORDING To oEsioDN CENTER SOSTEN 

MAXIMUM P_ATE VOL — AGE 

MAXIMUM GRID 02 (SCREEN) SUPPLY VOLTAGE 

MAXIMUM GRID 02 VOLTAGE SEE GRID 

MAXIMUM PLATE DISSIPATION 

MAXIMUM GRID 02 DISSIPATION 

MAXIMUM GRID 01. ( CONTROL GRID) VOLTAGE 

POSITIVE VALUE 

MAXIMUM CATHODE CJRRENT 

MAXIMUM HEATER— CATHODE VOLTAGE 

HEATER POSITIVE wl/H RESPECT.TO CATHODE 

HEATER NEGATIVE wIlH RESPECT TO CATHODE 

HEAIER WARM— UP TIME [ APPROx.) B 

A MITE! SHIELD .316 CONNECTEU TO CATHODE. 

0.03 
4.5 
3.0 

mgf 
mgf 
mgf 

180 VOLT:-
180 VDLT 

#2 INPUT EATING CHART 

2.0 wATri 

0.5 wAT7 , 

O 
20 

MA. 

MA. 

VDLT 
VOLT 
SEC (DUD 

%EATER WPRII-hP TINE 15 DE.INED AS THE TIME REQUIRED POR THE VOLTAGE ACROSS THE NEATER TO REICH 

ROS OF I/E RATED vOLTAGE AFTER APPLYING 4 TIMES RAr-1:1 HEATER VOLTAGE TO A CIRCUIT CONSISTING 

OF THE TUBE HEATER IN SERIES PITH A RESISTANCE OF VALUE 3 TIMES THE NOPINAL HEATER OPERATING 
RESISTANCE. 

--N INDICATES A CHANGE. 

CONTINUED ON FOLLOW ,IIG PAGE 

• • N. -SOL ELECTRIC AC. ELEcTNIN TIRE DIVISION BLOOMFIELD. NEW JERSEY. U.S.A. DECEMBER 1, 1957 PLA - E 4/6321 



4CY5 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

PLAIE VOLTAGE 

GRID f2 VOLTAGE 

GRID fi VOL — AGE 

PLATE RESISTANCE 

TRANSCONDUC — ANCE 

GRID fi CUTOFF BIAS C 

PLATE CURRENT 

GRID k2 CURRENT 

PLATE CURRENT 20 A. 

125 VOLTS 

80 VOLTS 
—1 yours 
0.1 mEGoHm 

8 000 ;JANOS 

—6 VOLTS 

10 MA. 

1.5 MA. 

100 

1'44Y5 

GRID d2 INPUT 
RATIN.7, CHART 

00 20 46------- 60 80 100 
SCREEN VOLTAGE EXPRESSED AS 4 OF MAX. SCREEN SUPPLY VOLTAGE RATING 

IIHHH IIIH HHIL11]IIH  



TENTATIVE DATA 4DE6 

2+37 

MAX 

II 

GLASS BULB 

TUNG-SOL  '\ 

PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

,.2 VOLTS C. 4 . AMF. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

7CM 

THE 4DE6 IS A SHARP—UTOFF PENTODE USING THE 7 FIN MINIATURE CONSTRJC— 
TION. IT IS DESIGNED FOR USE IN 40 MEGACYCLE uAIN—CONTROLLED VIDEO IF 
STAGES. EXCEPT FOR HEATER CHARACTERISTICS, THE 4DE6 IS IDENTICAL TO THE 
60E6. 

DIRECT INTERELECTRODE CAPACITANCES 

WITH WITHOUT 

SKIELDA SHIELD 

GRID TO PLATE: ( Ai TO P) ( MAX.) .015 .025 
INPUT: GA TO ( H+K+G2+C3+i.s.) 6.5 6.5 
OUTPUT: PTO (H+104,32+c3+i. s.) 3.0 2.0 

A 
EXTERNAL SHIELD .316 CONNECTED TO PIN o2. 

RATINGS B 
INTERPRETED ACCORDING TO DESIGo CENTER SYSTEM 

CLASS A1 AMPLIFIER 

HEATER VOLTAGE 

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 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID # 2 SUPPLY VOLTAGE 

MAXIMUM GRID # 2 VOLTAGE 

MAXIMUM PLATE DISS.PAT1ON 

MAXIMUM GRID # 2 DISSIPATION 

MAXIMUM POSITIVE DC GRID on VOLTAGE 

HEATER WARM—UP TIME ( A.PROX.) . 

muf 
umf 
uuf 

4.2 VOLT:. 

200 VOLTS 

100 VOLTS 
200 VOLTS 

330 VOLTS 

330 VOLTS 

SEE CURVE 

2.3 WATTS 

0.55 WAT 

0 VOLTS 

:1.0 SECONDS 

UDLSIGO MAXIMUM RATINGS ARE THE LIMITING VALUES EXPRESSED WITH RESPECT To BOGIE TUNES AT WHICH 
SATISFACTORY TUBE LIFE CAN LE EXPECTED TO OCCUR IN THE TYPES OF SERVICE FOR WHICH THE TUBE IS 
RATED. THEREFORE, THE EQUIPMENT DESIGNER MUST ESTAPILIel THE CIRCUIT DE . IGO SO THAT INITIALLY 
AND THROUGHOUT EQUIPMENT LIFE NO DESIGN MAXIMUN VALUE IS EXCEEDED WITH o BOGIE TUBE UNDER TM( 

WORST PROBABLE OPERATING CONDITIONS WITH RESPECT TO SUPPLY- VOLTAGE VARIATION, EQUIPMENT COM-

PONENT VARIATION, EQUIPoENT CONTROL ADJuSTMENT, LOAD vo*IATION, PAD ENv ROONENTAL CONDITIONS. 

`os 
CONTINUED ON FOLLOITING PAGE 

TLNG-SOL ELECTRIC INC. ELECTRODI TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. EEBRuART 1, 1958 PLATE OS176 



4 (:) [I: (5 TENTATIVE DATA 

  TU N G- S 0 L   

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS AvP. Al 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID # 3 VOLTAGE PIN 

GRID #2 VOLTAGE 

CATHODE RIAD RESISTOR 

PLATE RESISTANCE ( APPROX.) 

TRANSCONDUCTANCE 

GRID eft VOLTAGE ( APPROX.) FOR Ib — 20 gA 

TRANSCONDUCIANCE ( ECU S.SV., Ri = 0) 

PLATE CURRENT 

(,Plo e: CUOPENT 

4.2 VOLT 

0.45 AMP. 

125 youu 
7 CONNECTED TO PIN 2 AT SOCKET 

125 VOLT' 

56 OHMS 

0.25 MEGOHM 

8 000 uMHOS 

—9 VOLTS 
700 mA41-10S 

15.5 MA. 

4.2 MA. 

* HEATER HARM-UP TIME ID DEFINED AS THE TIME REQUIRED POR : HE VOLTAGS ACROSS THE HEATER TO 

BO% OF ITS RATED VOLTAGE AFTER APPLYING 1 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER ONERATING 

RESISTANCE. 

4DE6 

THIS CURVE ALSO APPLIES 

TO TYPES IN WHICH GRIDS 

GR
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#2 AND #4 ARE CONNECTED 

TOGETHER WITHIN THE TUBE 

U 
0 25 50 75 100 

OR D A2 VOLTAGE EXPRESSED AS % OF 
MAX. GRID A2 SUPPLY VOLTAGE RATING 



4DT6 

Ç  TUNS-SOL 

PENTODE 

MINIATURE TYPE 

WAX 

Hit 
GLASS BOLD 

UNIPOTENTIAL CA1HOCE 

HEATER 

4.2 VOLTS 0.45±8% AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL- BUTTON MINIATURE 

7 PIN BASE 

101 

THE 4DT6 IS A SHARP CUTOFF PENTODE IN THE 7 PIN MINIATURE CONSTRUCTION. 
IT IS IN -ENDED FOR USE AS AN FM DETECTOR IN TELEVISION RECEIVERS. DE-
SIGNED S:) THAT GRID pl AND GRID # 5 CAN EAdH BE USED AS INDEPENDENT S-IARP 
CUTOFF CLTINTROL ELECTRODES, THE TUBE MAY ALSO BE USED IN DELAY CIRCUITS, 
GAIN-CONTROLLED AMPL FIER CIRCUITS, ANO MIXER CIRCUITS. WITH THE EXCEP-
TION OF HEATER WARM-UP TIME AND HEATER CPARACTERISTICS, IT IS IDENTICAL 
TO THE 3076. 

DIRECT INTERELECTRODE CAPACITANCES - APPROX. 
11TH EXTERNAL SHIELD, 0316, CONNECTED TO CATHODE 

GRID 01 To PLATE 

GRID 0i 70 GRID &,3 

GRID 03 10 ALL OTHER ELECTRODES 

GRID 01. 10 GRID 42, GRID 03, HEATER, 

AND INTERNAL sHIELD AND CATHODE 

GRID 03 To PLATE 

0.02 uuf 
0.1 muf 
6.1 uef 

5.8 isuf 
1.4 uuf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

FM DETECTOR SERVICE 

HEATER VCLTAGE 4.2 vo_TS 

MAXIMUM pLA - E VOLTAGE 330 4- VOLTS 

MAXIMUM GRID 03 ( SUPPRESSOR) VOLTAGE 28 4-- VOLTS 

MAXIMUM GRID 02 SUPPLY VOLTAGE 330 4- VOLTS 

MAXIMUM GRID 02 (SCREEN) VOLTAGE SEE J5 -C4- 2 *-

MAXIMUM GRID It (CONTPoL - GRID) VOLTAGE: 

POSITIVE BIAS VALUE 0 VOLTS 

MAXIMUM PLATE DISSIPATION 1.7 4- WATTS 

MAXIMUM GRID 02 INPUT: 

POR GRID 02 VOLTAGES UP TO j.65 VOLTS 1.1 4- WATTs 

FOR GRID 42 VOLTAGES BETWEEN 16E AND 130 VOLTS SEE J5 - C4 - 2 *-

MAXIMUM HEATER-cATHdDE VOLTAGE: 

HEATER NEGATIVE WITH eSPECT To CATHOEÉ 200 VOLTS 

HEATER POSITIVE WITH RESPECT To cATHOEE 200A VOLTS 

HEATER WARM-UP TIME ( APPROX.) A 11 SECONDS 

A TME DC COM,ONENT MUST MOT EXCEED 100 VOLTS. 

• 
NEATER MARS— UP TIME IS DEFINED AS THE TIME REQUIRED FOI THE VOLTAGE ACROSS THE HEATER TO REACm 

801 OF ITS HATED VOLTAGE A,TER APPLYING TIMES RATED HEATER VOLTAGE TO 4 CIRCUIT CONSISTING 
OF THE TUBE HEATER IR SERI,S WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL NEATER OPERATING 
RESISTANCE. 

CONTINUED ON FOLLOWING PAGE 

— Fe INDICATES A CHANGE. 

TORA—SOL ELECTRIC INC. ELECTI,ON TUBE DIVISION ILOONFIELC, NEW JERSFI',xu.S.A. AUGUST 1, 1960 PLATE 06924 



4DT6 

TUNO-SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A1 AMPLIFILi, 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE SUPPLY VOLTAGE 

GRID 03 SUPPLY VOLTAGE 

GRID 02 SUPPLY VOLTAGE 
CATHODE-BIAS RESISTOR 

PLATE RESISTANCE ( APPROX.) 

TRANSCONDUCTANCE: 

GRID fl TO PLATE 

GRID 03 TO PLATE 
GRID 11 VOLTAGE ( AFPROX.) FOR PLATE CURRENT OF jpµAMP 

GRID 03 VOLTAGE ( A.PROX.) FOR PLATE CURRENT OF iOuAMP 

PLATE CURRENT 

GRID 02 CURRENT 

4.2 yours 
0.45±6% AMP. 

150 VOLTS 

0 VOLTS 
I00 VOLTS 

560 OHMS 

0.15 MEGOHM 

800 MNOS 

515 µMHOS 

-4.5 VOLTS 

-3.5 VOLTS 
1.1 MA. 

2.1 MA. 

TYPICAL OPERATION IN THE ACCOMPANYING LOCKED-OSCILLATOR, 
QUADRATURE-GRID FM DETECTOR CIRCUIT 
AT A CARRIER FREQUENCY OF 4.5 MC: 

INPUT SIGNAL TO GRID OF DRIVER TUBE 

PLATE SUPPLY VOLTAGE 

GRID 03 VOLTAGE ( OBTAINED FROM 
A 5610000-OHM RESISTOR) 

GRID 02 SUPPLY VOLTAGE 

CATHODE- BIAS RESISTOR 

PLATE LOAD RESISTOR 

PLATE CURRENT 

GRID 02 CURRENT 

GRID 01 CURRENT 

BANDWIDTH: 

FOR A TOTAL HARMONIC DISTORTION 

OF j.0 PERCENT 

AM REJECTION ( APPROX.) B 

AUDIO OUTPUT VOLTAGE ( RMS, APPROX.): 

WITH + 7.6-KC DEVIATION FROM 
MEAN VALUE OF 4.5 MC 

WITH ± 25-NC DEVIATION FROM 
MEAN VALUE OF 4.5 MC 

TOTAL HARMONIC DISTORTION: 

WITH + 25-NC DEVIATION FROM 
MEAN VALUE OF 4.5 MC 

SENSITIVITY: 

WITH + 7.5-KC DEVIATION FROM 

MEAN VALUE OF 4.5 MC 

WITH + 25-KC DEVIATION FROM 
MEAN VALUE OF 4.5 MC 

MAXIMUM CIRCUIT VALUES: 

GRID 01 CIRCUIT RESISTANCE: 
FOR FIXED-BIAS OPERATION 

FOR CATHODE- BIAS OPERATION 

115 200 SOO NV RMS 

250 250 250 VOLTS 

-5 -6 -6.4 VOLTS 

100 100 100 VOLTS 

560 560 560 oHms 
0.27 0.27 0.27 MEGOHM 

0.23 0.22 0.21 MA. 

3.4 5.5 6 MA. 

0.013 0.6 0.8 MA. 

65 120 118 KC 

33 29 28 DB 

5.5 6.5 7.5 VOLTS 

17 21 23 VOLTS 

2 3 4 PERCENT 

5S MILLIVOLTS 

15C MILLIVOLTS 

0.25 MEGOHM 

0.5 MEGOHM 

RATIO OF THE A1010 OUTPUT VOLTAGE PRODUCED BY 30-PERCENT AMPLITUDE MODULATION OF THY 4.5- MC 
CARRIER FREQUENCY TO THE AUDIO OUTPUT PRODUCED BY f 25-KC DEVIATION FROM THE 4.5-MC CARRIER 
FREQUENCY, WITH A MODULATING FREQUENCY OF 400 CPS IN BOTH CASES. 

C SIGNAL LEVEL AT WHICH DETECTOR CIRCUIT WILL HANDLE THE INDICATED DEVIATION IR FREQUENCY FROM 
THE MEAN VALUE OF 4.5 in, BEFORE DISTORTION OCCUNS. 



TENTATIVE DATA 4DT6 

• 

/'  TUNO-SOL  ,\ 

o H  
CI 

4.5Mc 
INPUT 

o  

LOCKED- OSCILLATOR, QUADRATURE-GRID DETECTOR CIRCUIT 
UTILIZING TYPE 6DT6 

TYPE 
611U5 

B-

C1 : 47m,uf, 400 VOLTS 

C2 C3 .0.011+1, WOO VOLTS 

C4 : 0.0141, 20C VOLTS 

[5 : 10mi‘F, 200 VOLTS 

C6 : 0.09.4f, 2CC VOLTS 

100 TO 1.:OCk. f 
400 VOLTS 

C0 : 0.0144f, -00 VOLTS 

TYPE 
4DT6 

T1 

+150 
VOLTS 

11: SLUG-TUNED I NOuCTOR 
WITH 17 OF 50 AND 
TuNEA91. E TO 4. 5-MC. 

R1: 100000 OMMS, 0.5 WATT 

R2 : 12000 OHMS, 0.5 WAT 

R3: moo coots, 0.5 WATT 

R4 : 560 OHMS, 0.5 WATT 

R6 : 560000 Oxus. 0.5 WATT 

+100 
VOLTS 

R6 : 

R7 : 

T1: 

 o 

OUTPUT 

 o 

+250 
VOLTS 

270000 OHMS, 0.5 WATT 

0.5 REGION POTENTIOMETER 

SLUG- TUNED, WI FIL AR 
MOUND IF TRANSFORMER 
WITH RATIO OF 1:1.5, 
> 63, AND TUNEABLE 

70 4. 5,-NC WITH TUBE ANC 
WIRING CAPACITANCE. 

LUNG- SQL ELECTRIC INC. ELECTRON 'FOIE Ol VISION BLuJNIF I EEC, NEW JERSEY, u. S. A. JULY 1, 1956 PLATE 114711 



40T6 TENTATIVE DATA 
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4DT6 
PENTODE 

Performance In 
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PENTODE 

100 
Maximum Operating This Curve Also App'. i es 
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TENTATIVE DATA 4DT6 
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15 

10 

4076 
PENTODE 

Ef = 4.2 Vol ts 
EC2 = 100 Vol tS 
Eco = 0 Vol ts 

2 

0 100 200 300 400 

PLATE VOLTS 

1 
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Ic

i)
 
OR
 
GR
ID
 #

2 
(
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4076 
PENTODE 

Ef = 4.2 Vets 

EC2 = 100 Vol 
Eco = 0 VOltS 

ts 

— 

— 
,__ 

— --- [ci 

+ 

_ + 

---- --1 
Ec i=+1 — 

-2 

-3 
0 100 200 300 400 

PLATE VOLTS 

1 1 1 1 1 1 1 

[1[1! 1 

1 1 1 1 

TuRR-SOL ELECTRIC INC. ELECTRON DUNE DIVISION 6L0011FIELD NEW JERSEY, U.S.A. JUL 1, 19 6 PLATE 114712 
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TENTATIVE DATA 40T6 

I 

1 

4DT6 
PENTODE 

Ef = 4.2 Volts 

Eb - 150 Vol 
EC 2 = 100 Vol 

  I b 
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4076 
PENTODE 

Ef = 4.2 Volts 
Eb . 150 Vol 
E, 2 = 10C, Vol 

E0, = O Vol 
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TuNG- SOL ELECTRIC INC.. ELELTRON DOE DIVISION SLOONFIEL D, NEW JON • Er, D. S A. July 1, 956 PLATE Roll) 
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4EH7 

TUNG•SOL 

REMOTE-CUTOFF PENTODE 

MINIATURE TYPE 

• 

GLASS BULB 

MIN I A-URE 

PIN BAr.E E9-1 

UNI POTENTIAL CAThODE 

HIGH Gm, SMALL Sl3NAL 

RF & IF AMPLIFIER 

WITH GAIN CONTROL 

SERIES STRING OPERATION 

BOTTOM %guy, 

GAGING DIAGRAM 

4EDEC 90.0 

THE 4EH7 IS A REMOTE- CUTOFF PENTODE IN THE 9 PIN MINIATURE CONSTRUCTION. 

IT FEATURES VERY HIGH Gm WITH A REMOTE CUTOFF AND IS DESIGNED FOR FRE-

QUENCIES INTO THE VHF RANGE. ITS CHIEF APPJCATION IS IN - HE IF AMPLIFIER 

STAGES OF TELEVISION RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES 
wiTNOUT ( ETERNAL SHIEID 

GRID 01 TO PLATE: ( G1 IC P) MAX. 

INPUT: Gi TO ( 1e6G2+G3+01S) 

OUTPUT: P TO ( H+G2+GV'elS) 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN mAxINUM VALUES - SEE ( IR STANDARD RS- 239 

0.0055 
9.5 
2.8 

6v6HAcI CHARACTERISTICS 4.4 VOLTS 450 MA. 

HEATER SLPPLY LIMITS: 

CURRENT OPERATION 450±50 MA. 

MAX1MUP HEATER CATHODE VOLTAGE 165 VOLTS 

HEATER WARM-UP TIME * 11 `' ECnNO 

MAXIMUM RATINGS 
DESING : ENTER VALUES - SEE EIA STANDARD RS- 239 

PLATE VOLTAGE 250 VOL'I, 

PLATE DISSIPATION 2.5 WATT' 

GRID 02 VOLTAGE 250 VOLT 

GRID 02 DISSIPATION 0.65 WATT' 

CATHODE CURRENT 20 MA 

GRID 01 CIRCUIT RESISTANCE 1 MEGOHM 

*NEATER wARF-UP TINE IS DEFINED AS THE TINE REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACT, 
POI or ITS RATED VOLTAGE AFTER APPLYING 9 TIMES RATED HEATER VOLTAGF TO A CIRCUIT CONSISTIMU 
or THE yuBI NEATER IN SERIES WITH A RESISTANCE OF VALUE I TIMES THE NomihAL NEATER OPFRATINE, 
RESISTANCE. 

at. ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, PER ERSUE, U.S.A., A,'GUST 1, 1961 PLATE P6129 



4EH7 

TUNO-SOL 

CONTINUED FR011 PRECEDING PAGE 

TYPICAL OPERATING CHARACTERISTICS 

PLATE VOLTAGE 200 200 VOLTS 

GRID 03 VOLTAGE 0 0 VOLTS 

GRID 02 VOLTAGE ( SUPPLY) 90 200 VOLTS 

GRID 02 SERIES RESISTOR 0 24 KILOHM 

GRID 01 VOLTAGE -2 -2 VOLTS 

PLATE CURRENT 12 --- MA. 

GRID 02 CURRENT 4.5 --- MA. 

TRANSCONDUCTANCE 12500 12500 µMHOS 

PLATE RESISTANCE 0.5 --- MEGOHMS 

GRID fi IMPEDANCE AT 40 MC 13 --- KILOHMS 

GRID 01 CUTOFF: Eci =- 6.5 1250 µMHOS 

Ecl =-9.5 625 1.4MH05 

Ec1=- 19.5 125 gmHOS 

uli.) ki VOYAGE FOR A CROSS- MODULATION 

- ' FACTOR OF 

Ec1 =- 6.5 

Eci =-9.5 

Ec1=- 19.5 

100 
160 
450 

MV. 

MV. 

MV. 

• 

1000 

0.1 10 

„,10.000 

o 

4E117 

Ef . 4.4 Volts 
Eb = 200 Volts 
Ecc= 200 Volts ( Supply) 
Ec3= 0 Volts 
Rc2= 24 e 

rp 
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GRID MI VOLTS 



4EH7 

• 

4EH7 

= 4.4 Volts 

Eb = 170-230 Volts 

-8 6 _µ -2 
GRID # I VOLTS 

4EH7 

Ef = 4.4 Volts 

Eb = 170-230 Volts 

2.5 

44  

1_8 

30 

25 

-2 0 
GRID #1 VOLTS 

7rn 1 17-TT-T-1-1-F1 
TUNG-SOL ELE,TRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELL, NEW JERSEY, U.S.A. AU1UST 1, 1961 PLATE .6230 
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4EJ7 

DESIGN CENTER VALUES - SEE 

TUNG-SOL 

SHARP CUTOFF PENTODE 

MIN IATURE TYPE 

MINIATURE BUTTON 
9 PIN BASE 69-1 

OUTLINE DRAWING 
SPECIAL 

COATED UNIPOTENTIAL CATHODE 

FOR IF CIRCUITS IN TV RECEIVERS 

SERIES STRING OPERATION 

ANY MOUNT ING POSITION 

GLASS BULB 

BASING DIAGRAM 

JEDEC SAO 

BOTTOM VIEW 

THE 4EJ7 IS A HIGH TRANSCONDUCTANCE SHARP-CUTOFF PENTODE IN TH E 9 PIN 
MINIATURE CONSTRUCTION. IT IS DESIGNED FOR SERVICE AS AN IF AMPLIFI ER IN 
TELEVI SION RECE IVERS. CONTROLLED HEATER WARM-UP TIME MAKES THE TUBE SUIT-
ABLE FOR SERIES STRING OPERATION. 

DIRECT INTERELECTRODE CAPACI TANCES 
WITHOUT EXTERNA_ SHIELD 

GRID fi TO PLATE ( MAX.) .005 Pf 
INPUT: G1 TO ( H+K+G2 , G3+1.S.) 10 PI 

OUTPUT: P TO ( H+eG24 G3+I.S.) 5 P' 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN CENTER VALUES - SEE CIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 4.4 VOLTS 450 MA. 

HEATER SUPPLY LIMITS: 

CURRENT OPERATION 450t30 MA 

MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 150 VOLTS 

HEATER POSITIVE WITM RESPECT TO CATHODE 150 VOLTS 

HEATER WARM-UP TIME A 11 SECCNO' 

MAXIMUM RATINGS 
EIA ,TANDARD RS- 239 B 

PLATE VOLTAGE WITH ID = p MA'. 550 VOLTS 

PLATE VOLTAGE 250 VOLTS 

GRID 02 VOLTAGE WITH IC? = 0 MA 550 VOLTS 

GRID 02 VOLTAGE 250 VOLTS 

PLATE DISSIPATION 2.5 WATTS 

GRID 02 DISSIPATION 0.9 WATTS 

CATHODE CURRENT 25 MA. 

GRID 01. CIRCUIT RESISTANCE 1.0 MEGOHM 

CONTINUED ON FOLLOWING PAGE 

TUBO-SOL ELECTRIC INC., ELECTRON TUSE DIVISION, BLOONFIEU, N-w JERSEY, U.S.A.. AuGUST 1, 1961 PATE 46231 



4EJ7 

TUNIS-SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CHARACTERISTICS 

PLATE VOLTAGE 200 VOLTS 

GRID R3 VOLTAGE 0 VOLTS 

GRID # 2 VOLTAGE 200 VOLTS 

GRID Ii VOLTAGE - 2.5 VOLTS 

PLATE CURRE4T 10 MA. 

GRID # 2 CURRENT 4.1 MA. 

TRANSCONDUCTANCE 15000 µMHOS 

AMPLIFICATION FACTOR ( G2 TO GA) 60 

PLATE RESISTANCE ( APRROX) 0.35 M HI.AG re  

GRID 01 IMPEDANCE AT 4DMC 30000 O 

A MEATER WAR11-01, TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE NEATER TO REACH 

RON OF ITS RATEO VOLTAGE AFTER APPLYING 4 TIMES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUNE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL NEATER OPERATING 
RESISTANCE. 

B FOR SERIES OPERATION OF HEATERS, EQUIPMENT SHOULD BE DESIGNED TEAT AT NORMAL SUPPLY VOLTA. 

BOGEY TUBES WILL OPERATE AT THIS VALUE OF NEATER CURRENT. 

C INPUT DAMPING OF TUBE AND TYPICAL CERAMIC SOCKET WITH BOTH CATHODE LEADS TIED DIRECTLY TO 
ROUND IS ABOIT 10,000 OHMS. 

4EJ7 

PENTODE CONNECTION 

Ef = 4.4 Volts 

Ec3= 0 Volts 

m = 22000 umbos 

18000 

16000 

 14000 

 12000'  

 10000 

8000 

 6000 
4000' 

30 

25 

20 
0, 

LAJ 

15 =.1 

10 

• 

• 

5 -4 -3 -2 
GRID # 1 VOLTS   
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4EW6 

TUNG-SOL 

PENTODE 
MINIATURE TYPE 

• 
3' 

MAX 

! ! 

7 . 
I T1 

MAX r 
211-

MA X 

ANY MOUNTING POSITION 

GLASS BULB 

COATED UNIPOTENTIAL CA'HODE 

HEATER 

4 .2 VOLTS 0.6±6% AMPS. 

AC OR .DC 

BOTTOM VIEW 
MIMIATURE BUTTON 

7 PIN BASE 

7CK 

THE 4EW6 IS A SHARP CUTOFF PENTODE IN THE 7 PIN MINIATURE CONSTRUCTION 

AND HAS BEEN DESIGNED FOR INTERMEDIATE AMPLIFIER SERVICE IN TELEVISION 

RECEIVERS. THERMAL CHARACTERISTICS OF THE HEATERARECONTROLLED SUCH THAT 

HEATER VOLTAGE SURGES DURING THE WARM- UP CYCLE ARE MINIMIZED PROVIDED IT 

IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. EXCEPT FOR HE 

CONTROLLED HEATER WARM- UP TIME AND HEATER RATINGS THE 4EW6 IS IDENTICAL 

TO THE 6EW6. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID Si TO PLATE ( MAX.) 

INPUT 

OUTPUT 

WITH 
SNIELDA 

0.03 
10.0 

3.4 

RATINGS 
,NTEmPRETED ACCORDING TO DESIGN-MAXIMUM VALUES 

WITHOUT 
SHIELD 

0.04 
10.0 
2.4 

go•Ef 

f 

HEATER VOLTAGE 4.2 VOLTS 

MAXIMUM PLATE VOLTAGE 350 VOLTS 

MAXIMUM SCREEN- SUPP-Y VOLTAGE 330 VOLTS 

MAXIMUM SCREEN VOLTAGE SEE SCREEN RATING CHART 

MAXIMUM POSITIVE DC GRID Hi VOLTAGE 0 VOLTS 

MAXIMUM PLATE DISSIPATION 3.1 WATTS 

MAXIMUM SCREEN DISSIPATION 0.65 WATT`, 

MAXIMUM HEATER CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT 100 VOLTS 

TOTAL DC AND PEAK 200 VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL OC AND PEAK 200 VOLTS 

HEATER WARM- UP TIME ( APPROX.) * 11.0 SECONDS 

DESIGN- MAXIMUM RATINGS ARE LIMITING vALUES OFOPERATING ADO ENVIRONMENTAL CONDITIONS APPLICABLE 
TO A BOGEY ELECTRON DEVISE OF A SPECIFIED TYPE AS DEFINED By ITS PUBLISHED DATA, AND .SHOULD 

NOT BE EXCEEDED UNDER THE ROAST PROBABLE CONDITIONS. TIE DEVICE MANUFACTURER CHOOSES THESE 
VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEIICE, TAKING RESPONSIBILITY FOR THE 

EFFECTS OF CHANGES IN ° PIRATING CONDITIONS DUE TO VARIATIONS IN DEVICE :HARACTERISTICS. TIE 
EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN-mAxIMJD 
VALUE FOR THE INTENDED . ERVICE IS EXCEEDED WITH A BOGEY DEVICE UNDER TICE WORST PROBARE 

OPERATING CONDITIONS RITA RESPECT TO SUPPLY- VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, 

EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIKTION, AND ENVIRCAMENTAL CONDITIONS. 

AR TA EXTERNAL SHIELD 1EIA 316, CONNECTED TO CATHODE. 

CONTINUED ON FOLLOWING PAGE 

-I> INDICATES A CHANGE. 

TuNG-SOL ELECTRIC INC. ELECTRON UB' DIVISION BLOONFIELD, NEW JERSEY, U.S.A.SEPTEMBER 1, 1959 P_ATE KAKww 



4EW6 

TUNO-SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A1 AMPLI 

HEATER VOLTAGE 4.2 VOLTS 

HEATER CURRENT 0.6±6% AMP. 

PLATE VOLTAGE 125 VOLTS 

SUPPRESSOR, CONNECTED TO CATHODE AT SOCKET 

SCREEN VOLTAGE 125 VOLTS 

CATHODE - BIAS RESISTOR 56 OHMS 

PLATE RESISTANCE ( APPROX.) 0.2 MEGOHF.c 

TRANSCONDUCTANCE 14 000 µMHOS 

PLATE CURRENT 11 MA. 

SCREEN CURRENT 3.2 MA. 

GRID in VOL - AGE ( APPROX.) Ib= 20 µAMPS. -3.5 VOLTS 

*NEATER WARM-UP TIME IS DEFINED AS TN( TIME REQUIRED FOR THE VOLTAGE ACROSS THE NEATER TO REACH 
SOS OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUNE NEATER IN SERIES PITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL NEATER OPERATING 
RESISTANCE. 
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• 



8 

o 

T
E
N
T
A
T
I
V
E
 

o 
ce. 

SUVA - N011 

o 

YdISSIO l# 0100 

F,r 

8 

• 

4-, -0 

o 

LO 

I 

"3 1  
f  

II g  

1..1 
e 

r.,••• 

••• e ----

. Cs; 

I 

Lee o in 

S383dN111111101 ( 33 1) ZN 0180 
o o o 
c* CV 

S311301111111N ( NI) 3111d 

o 

o 

I 1 

•011•• •NOMMII 

re;' 



4EW6 TENTATIVE DATA 

4EW6 
Ef s 4.2 Volts 
E = u Volts 
E" = 0 Volts ci 

30 15 

C„ 

o 

I 

—1--1  
III 

  EC2= 125 Volts 

100 

75 

—___Fc2=1 5 Volts 

50 

100 

  50  

111111Fp  
100 200 300 400 500 

PLATE VOLTS 

30 

cn 

w 
n_ 
m 
...:£ 
-J 
-J 

1 

JD 

,-... 

l 0 

I— 

le, 
Q-

4EW6 

Ef = 4.2 Volts 
Eb = 125 Volts 
Ec3= 0 Volts 

_ -.... 

...F' 
<0 

" 

',.. 

Q. 

(0 

ç) 
<0 ' 

-'4 —3 —2 —1 o 
GRID # 1 VOLTS 
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Ef = 4.2 Vol ts 
Eb = 125 Vol ts 
Ec3= 0 Volts 
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GRID HI VOLTS 

4EW6 

Ef - 4.2 Volts 
Eb = 125 Vol ts 
Ec3= 0 Vol ts 

-5 -3 -2 

GRID HI VOLTS 
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TENTATIVE DATA 4GM6 

OAX 

3' 

7 

MAX 
2e 
MA 

GLASS BULB 

1111104ln. 

PENTODE 

MINIATURE TYPE 

UNIPOTENTIAL CATHODE 

HEATER 

4.2 VOLTS 0.6±6$ AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL—BUTTON MINIATURE 

7 PIN BASE 
ICA 

THE 4GM6 IS A SEMIREMOTE—CUTOFF PENTODE IN THE 7 PIN WNIATURE CONSTRUC— 
TION. IT IS ESPECIALLY DESIGNED FOR USE IN GAIN—CONTROLLED PICTURE— IF 

STAGES OF TELEVISION RECEIVERS OPERATING AT INTERMEDIATE FREQUENCIES OF 
THE ORDER OF MEGACYCLES. 

DIRECT INTERELECTRODE CAPACITANCES 
wITROUT EXTERNAL SNIUD 

GRID 01 TO PLATE ( MAX.) 0.036 pf 
GRID AI TO CATHODE, INTERNAL SHIELD & G3,GJ & H. 10 .if 

PLATE TO CATHODE, INTERNAL SHIELD & G3, G2 & H. 2.4 mef 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

CLASS AI AMPLIFIER 

HEATER VOLTAGE 
MAXIMUM PLATE VOLTAGE 
MAXIMUM GRID IS ( SUPPRESSOR) VOLTAGE 
MAXIMUM GRID 02 SUPPLY VOLTAGE 
MAXIMUM GRID 12 ( SCREEW—GRID) VOLTAGE 

(SEE JEDEC INPUT RATING CHART J5—C4-2) 
MAXIMUM GRID Ii ( CONTROL—GRID) VOLTAGE: 

POSITIVE BIAS VALJE 
MAXIMUM PLATE DISSIPATION 
MAXIMUM GRID 12 INPUT: 

FOR GRID 12 VOLTAGES UP TO 1.65 VOLTS 
FOR GRID 02 VOLTAGES BETWEEN 165 AND 330 

(SEE JEDEC INPUT RATING CHART J5—C4-2) 
MAXIMUM PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 
HEATER POSITIVE WITH RESPECT TO CATHODE 

HEATER WARM—UP TIME ( APPROX.)* 

VOLTS 

Arm E DC COMPONENT MUST NOT EXCEED 100 VOLTS. 

4.2 yours 
330 VOLTS 

O VCLTS 
330 VOLTS 

0 VOLTS 
3.1 WATTS 

O.65 WATT 

200 VOLTS 
200A VOLTS 

11.0 SECOND -. 

CONTINUED ON FOLLOWING PXGE 

TUNG-SOL ELECTRIC ,NC., ELECTRON TUBE DIVISION, BLOONFIFLO, NEW JERSEY, U.S.A.. JUAE 1, 1960 PLA - E 11,857 



4GM6 TENTATIVE DATA 

  TUNG-SOL   

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE SUPPLY VOLTAGE 

GRID 03 

GRID * 2 SUPPLY VOLTAGE 

CATHODE RESeSTOR 

PLATE RESISTANCE ( APPROX.) 

TRANSCONDUCTANCE 

PLATE CURRENT 

GRID # 2 CURRENT 

GRID Bi VOLTAGE ( APPROX.) FOR 

TRANCONDUCTANCE = 60 µMHOS 

4.2 VOLTS 

0.6±6% AMP. 
125 VOLTS 

CONNECTED TO CATHODE AT SOCKET 

125 VOLTS 

56 OHMS 

0.2 MEGOHm , 

13 000 mfflos 
14 MA. 

3.4 MA. 

— 15 VOLTS 

DESIGN-MAXIMUM RATINGS ARE LIMITING VALUES OF OPERATING ANDENvIRONMENTAL CONDITIONS APPLICABLE 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLISHED DATA, AID SHOULD 

NOT BE EXCEEDED UNDER THE WORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CM00 .- ES THESE 
VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE, TAKING RESPONSIBILITY FOR THE 

EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS MI DEVICE CHARACTERIS - ICS. THE 
EQUIPMENT NANUFACTURER SHOULD DESIGN 50 THAT INITIALLY ANO THROUGHOUT LIFE NO DESIGN-MAXIMUM 

VALUE FOR THE INTENDED SER ICE IS EXCEEDED WITH A BOGEY DEVICE UNDER THE wROST PROBABLE 
OPERATING CONDITIONS %MTN RESPECT TO SUPPLY-vOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, 
EQUIPMENT CONTROL ADJUSTMENT, LOAD VAR.ATION, SIGNAL VARIATION, ANO ENVIRONMENTAL CONDITIONS. 

SIMILAR TYPE REFERENCE: Except for heater raTinffs and heater warm-up 

time, the AGM6 is identical to the 5GM6 and 
the 60M6. 

*HEATER WARM-FP TIME 15 DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE MEAflR TO REACH 

80% OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 



TENTATIVE DATA 4GS8 

7" 

MAX 
T--r 
3" 
2E7 
MAX 

2-5" 

MAX 

, 

GLASS BULB 

TUNG-SOL 

DUAL PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

4.2 VOLTS 0.45 AMP. 

ANY MOUNTING POSITION 
BOTTOM VIEW 
SMALL BUTTON 

9 PIN BASE 

9 lvf 

THE 4GSB IS A DUAL PENTODE WITH A SEPARATE PLATE AND A SEPARATE #3 GRID 

IN THE 9 PIN MINIATURE _'..ONSTRUCTION. IT IS PRIMARILY INTENDED FOR SERVICE 
AS ACOMBINED SYNC SEPARATOR—CLIPPER AND AGC TUBE IN TELEVISION RECEIVERS. 
EXCEPT FOR HEATER RATINGS AND HEATER WARM—UP TIME THE 4GS8 IS IDENTICAL 
TO THE 3GSB AND THE 6GS8. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

GRID #3 TO PLATE ( EACH SECTION) 

GRID #1 TO ALL 

GRID #.1 ( EACH SECTION) TO ALL 

PLATE ( EACH SECTION) TO ALL 

GRID # 3 ( SECTION 01) TO 

GRID 03 ( SECTION 2) ( MAX.) 

RATINGS 
• o(TER#RETED ACCORDING TO DES'GN MAXIMUM SYSTEM A 

HEATER VOLTAGE 

MAXIMUM PLATE VOLTAGE ( EACH SECTION) 

MAXIMUM GRID # 2 VOLTAGE 

MAXIMUM POSITIVE DC GRID #3 VOLTAGE ( EACH SECTION) 

MAXIMUM NEGATIVE DC GRID # 3 VOLTAGE ( EACH SECTION) 

MAXIMUM PEAK POSITIVE GRID # 3 VOLTAGE ( EACH SECTION) 

MAXIMUM NEGATIVE DC GRID # 1 VOLTAGE 

MAXIMUM PLATE DISSIPATION ( EACH SECTION) 

MAXIMUM GRID * 2 DISSIPATION 

MAXIMUM DC CATHODE CURRENT 

MAXIMUM GRID #1 CIRCUIT RESISTANCE 

MAXIMUM GRID # 3 CIRCUIT RESISTANCE ( EACH SECTION) 

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 

HEATER WARM— UP TIME ( APPROX.) * 

2.0 ,auf 
6.0 mAf 

3.8 ggf 
3.2 pf 

0.015 ggf 

4.2 WULTf 

300 VOLTS 

150 VOLTS. 

3.0 

50 VOLT,`• 

50 VOLT• 

50 VOLT 

1.1 WATT 

0.75 WGTT 

12 MA. 

0.5 MEGORm 

0.5 mcGbtim 

200 VOLT' 

100 VOLT1 

200 voLTf. 
11.0 SECONDS 

CONTINUED ON FOLLOWING PAGE 

TUNG—SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A.. JUNE 1, 1960 PLATE le 8 



4GS8 TENTATIVE DATA 

e  TUNO-SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

BOTH SECTIONS OPERATING 

HEATER VOL - AGE 

HEATER CURRENT 

PLATE VOLTAGE ( EACH SECTION) 

GRID 12 VOLTAGE 

GRID / 3 VOLTAGE ( EACH SECTION) 

GRID # 1. VOLTAGE 

PLATE CURRENT ( EACH SECTION) 

GRID 12 CURRENT 

CATHODE CURRENT 

4.2 VOLTS 
0.45 AMP. 

100 100 VOLTS 
67.5 67.5 VOLTS 

- 10 0 VOLTS 

NOTE B NOTE B 

2.0 MA. 

6.0 3.6 MA. 
6.1 7.7 MA. 

EACH SECTION OPERATING SEPARATELY WITH PLATE AND GRID 

N3 OF OPPOSITE SECTION GROUNDED. 

PLATE VOLTAGE 

GRID 12 VOLTAGE 
GRID / 3 VOLTAGE 

GRID 11 VOLTAGE 

PLATE CURRENT 

GRID 13 TRANSCONDUCTANCE 
GRID fl TRANSCONDUCTANCE 

Ec3 FOR lb = iœ gA ( APPROX.) 
ECI. FOR lb = toe µA ( AP , ROX.) 

100 100 VOLTS 

67.5 67.5 VOLTS 

0 0 VOLTS 

0 NOTE B 

2.0 MA. 

270 gmHos 
1200 µMHOS 

—3.7 VOLTS 

—2.0 VOLTS 

*HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 

RON OF ITS RATED vOLTAGE AFTER APPLYING 4 TINES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

A 

DESIGN- MAXIMUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE 
TO A BOGEY EIECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLISHED DATA, AND SHOULD 

NOT BE ExCEEMED UNDER THE WORST . PROGABLE CONDITIONS. THE DEVICE MANUFACTURER CHOosES THESE 

VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE, TARING RESPONSIBILITY FOR THE 

EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACIERI.TICS. THE 
EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN-mAximuM 

VALUE FOR TIDE INTENDED SERVICE IS EXCEEDED WITH A BOGEY DEVICE UNDER THE WORST PROBABLE 

OPERATING CONDITIONS WITH RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, 
EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS. 

BARIO CURRENT ADJUSTED FOR 100 µA DC. 



4GZ5 

VUUNHO-IPOIL 

PENTODE 

MINIATURE TYPE 

.750 
[- • MAX.' 

¡I, i1.875 
MAX 

1 2125 
MAX 

.A_Abb BULB 

.1NIATuRE BUTTON 

7 PIN BASE E7-1 

OUTLINE DRAWING 

JEDEC 5-2 

COATED UNIPOTENTIAL CATHODE 

FOR AUDIO OUTPUT 

APPLICATIONS 

IN RADIO AND T.V. 

RECEIVERS 

ANY MOUNTING POSITION 

GI(.2""' 6 G2 

K,G3 

BOTTOM VIEW 

BASING DIAGRAK 

JEDEC 7Cv 

THE 4GZ5 IS A POWER PENTODE IN THE 7 PIN MINIATURE CONSTRUCTION. IT 
INTENDED FOR USE 1N THE AUDIO OUTPUT STAGE OF RADIO AND TELEVISION RE-
CEIVERS. ITS HEATER IS DESIGNED FOR OPERATION IN A600 MILLIAMPERE SERIE' 
STRING CIRCUIT. 

DIRECT INTERELECTRODE CAPACITANCES 
NITROUS EXTERNAL SRI ( LO 

GRID Vi TO PLATE: Gi TO P 

INPUT: GS TO ( H-P.CFG2) 

uTpuT: r TO ( H+K+2) 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN mAXIMLM VALUES - SEE Elk STANDARD RS- 239 

AVERAGE CHARACTERISTICS 4.0 VO_TS 

HEATER WARM—UP TIME "' 

HEATER SU.PLY LIMITS: 

CURRENT OPERATION 

MAXIMUM HEATER— CAT-400E VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 

TOTAL DC AND PEAK 

MAXIMUM RATINGS 
DESIGN NAxINUN VALUES - SEE EIA STANDARD RS- 239 

0.24 pf 
8.5 pf 
3.8 pf 

600 WA. 

11 SECOND, 

600±40 

200 VOLT 

100 VOLTS 

200 VOLTS 

PLATE VOLTAGE 300 VOLTS 

GRID 02 VOLTAGE 500 VDLT3 

POSITIVE DC GRID 01. VOLTAGE 0 VOLTS 
PLATE DISSIPATION 4.8 werT5 
GRID 02 DISSIPATION — CONTINUOUS 1.1 WATTS 

CATHODE CJRRENT— AVERAGE 30 A. 

GRID 01. CIRCUIT RESIS - ANCE 

FIXED BIAS .5 MEGO-IM 

SELF BIAS 1.0 MEGO-im 

BULB TEMPERATURE 200 0. 

CONTINUED ON FOLLOWING PAGE 

 ee 
'"UNG-S01. ELECTRIC INC., ELECTRON TqBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A., MARCH 1, 1962 PLATE .6403 



4GZ5 

TUNII•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CHARACTERISTICS 

CLASS Al AUDIO AMPLIFIEi-< 

PLATE SUPPLY VOLTAGE 250 250 VOLTS 

GRID 12 SUPPLY VOLTAGE 250 250 VOLTS 

CATHODE RESISTOR 270 270 OHMS 

BYPASSING NONE CONDENSER 

PEAK AUDIO GRID 01 VOLTAGE 9.8 2.0 VOLTS 
ZERO SIGNAL PLATE CARRENT 16 16 MA. 

MAXIMUM SIGNAL PLATE CURRENT 16 16 MA. 

ZERO SIGNAL GRID # 2 CURRENT 2.7 2.7 MA. 

MAXIMUM SIGNAL GRID # 2 CURRENT 5.0 5.0 MA. 

TRANSCONDUCTANCE --- 8400 MUROS 

PLATE RESISTANCE ( APPROX.) .15 MEGOHMS 

LOAD RESISTANCE 15 000 15 000 OHMS 

TOTAL HARMONIC DISTORTION 10 10 PERCENT 

POWER OUTPUT 1.8 1.1 WATT 

A 
HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR ORE VOLTAGE ACROSS THE HEATER TO REAch 
80% OF ITS RATED vniTAGE AFTER APPLYING 'ATINES THE RATED NEATER VOLTAGE TUA CIRCUIT rONSISTING 

OF THE TUBE HE,TER IN SERIES WITH A RESISTANCE OF VALUE T TIRES THE NONINAL HEATER 0.ERATING 
RESISTANCE. 

4GZ5 
1c2 = 250 Volt ,, 

  4 

Ai  

F V. 

Ici 

—5 V 

1  1•1111 

 ••••••••1M4B•mr  

— 
—7 V 

^ 

50 100 150 200 250 300 

PLATE VOLTS 



4GZ5 

50 100 150 200 250 300 
PLATE VOLTS 

• 

4GZ5 

GRID 2 
CONNECTED 
TO PLATE 

TUNO-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, DLOONFIELD, NEW JERSEY, U.S.A.. MARCH 1, 1962 PLATE 
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TENTATIVE DATA 5A6 

f 

PLATE 
2270 

mOr. 1, 
19.9 

7" 
« 

MAX 

2ir 

MAX I 

2-1“ 
MAX 

GLASS BULB 

TUNG-SOL 

BEAM PENTODE 

MINIATURE TYPE 

COATED FILAMENT 

SERIES FILAMENT PARALLEL FiLAMENT 
E, APPLIED BETWEEN 

PINS RA ANO 1,5 
Ell REFERRED TO PIA OA 

5.0 VOLTS 
230 MA. 

DC 

E, APPLIED BETWEEN 
PI. * 9 AND PINS 
94 é 4, TINO TO-
GOTEEN. 

Egi REFERRED TO PIN *9 

2.5 VOLTS 
46C MA. 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

9 PIN BASE 
91 

THE 5A6 IS A MINIA7URE FILAMENTARY TYPE PENTODE RF POWER AMPLIFIER, IN-
TENDED FOR SERVICE WHERE MODERATE AMOUNTS OF RF POWER ARE DESIRED rN 
PORTABLE EQUIPMENT. 1TWILL DELIVER 3 WATTS Of RF POWER WITH LOW DRIVING 
POWER AT 70 MEGACYCLES. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO PLATE: ( Gi TO .) MAX. 

INPUT: G, TO ( Fi-G 2 i-G 3 ) 

OUTPUT: P TO ( Fi.G21-G3 ) 

WITH 
SHIELD 

WITHOUT 
SHIELD 

0.10 0.15 Pef 
8.5 8.5 Fef 
9.5 6 

RATINGS 
INTERPRETED ACCORDING TO RNA STANDARD NA-210 

CLASS 13 OR CLASS C AMPLIFIER 

FILAMENT VOLTAGE (± 13%) 2.5 

MAXIMUM PLATE VOLTAGE 150 

MAXIMUM GRID 03 VOLTAGE 0 

MAXIMUM GRID 02 VOLTAGE 150 
MAXIMUM NEGATIVE GRID Oi VOLTAGE -75 
MAXIMUM PLATE DISSIPATION 5 
MAXIMUM GRID 02 POWER INPUT 2 
MAXIMUM PLATE CURRENT 40 
MAXIMUM GRID Ili CURREN' 3 
MAXIMUM FREQUENCY FOR MAXIMUM PLATE INPUT POWER 100 

CONTINUED ON FOLLOWING PAGE 

5.0 VOLTS 

VOLTS 

VOLTS 

VOLTS 

VOLTS 

WATTS 

WATTS 

MA. 

MA. 

MC 

COPYRIGHT 1941 BY TUNG•SOL LAMP WORKS INC ELECTRONIC TUBE DIVISION NEWARK. NEW JERSEY U S A 



5A6 TENTATIVE DATA 

TUNG-SOL 

CONTINUED FROM PRECEDIRG PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

RF AMPLIFIER AT 70 MC 

CLASS S CLASS C 

FILAMENT VOLTAGE 2.5 5.0 2.5 5.0 VOLTS 
FILAMENT CURRENT 460 230 460 230 MA. 

DC PLATE VOLTAGE 150 150 VOLTS 
GRID 03 VOLTAGE 0 0 VOLTS 

DC GRID 02 VOLTAGE 150 150 VOLTS 

DC GRID 01 VOLTAGE -15 -24 VOLTS 

PEAK RF GRID Ii VOLTAGE 23 55 VOLTS 

GRID 02 RESISTOR 1 500 0 OHMS 

GRID Ii RESISTOR 15 000 20 000 OHMS 

DC PLATE CURRENT 40 40 MA. 

DC GRID 02 CURRENT 7 11 MA. 

DC GRID fi CURRENT 1 1.2 MA. 

GRID fi DRIVING POWER ( APPROX.) 60 100 mw. 
USEFUL POWER OUTPUT 2.8 3.1 WATTS 

TRIODE AMPLIFICATION FACTOR 
(APPROX. AT lb » 30 MA.) 6.8 

PLATE 
2271 

COPYRIGHT 1949 IIIt TUNO -SOL LAMP WORKS INC ELECTRONIC TUDIE DIVISION NEWARK NEW JERSEY U S A 



of> 

o 

E
M
 

e 
GRID 01 MILL!AMPERES 

ea 7.3 
u' e cm 

OR 10 02 MILLIAMPERES 

o 48' 

1  

• 
UMMMMUMMUMMUMMMUMUMMMMUMMMUMMMO 
U M MUM MUM Man MU MIIIMMMMUMMUMMM 
MUM MMUMMMMUMM 1111111111111U MMUM111 Manna IIIMUMM 
MUM MUUMMMUMMUM UMMMUMMMUMMMUMMUM 

MUM 

iinUMUMMUMMUMMUMMMUMMIMMEMMUM 
Mleg2MMUMMIMMUMMIUMMMUMUMMMUMMM 
▪ Mlablisme-1011MMBIIIIIIIIIMMIIMIBIllMIN 
MAIMMUMIUMbeziZ7"mMUMMUMMMMMIMMM 
mom munalmmemms.miznummumm 
mom mulammum moon MMSNUMMMIM 
MOM MMMWMMMUKUMMUMOMMMMÉUMMUM 
MUMMIMMUMMMUMMUMMUMMIMWUMMM 
MUMUMUMMOIMMUMUMMMMMMUMMMUMM 
• IMMIRIMMMMUMMWMUMMBRIMMUMMM. 
MNUMUMMIMMMMUMEMMUMBRUMMUMUL 
IIIMMUMBUBMWMUMMI UMMUMMUMMUMUI 
MUM MUM MMIMMIMUMMIMMMUR 
MUM MUMS Warn WIIIMUMMMMUMMUM 
MUM MMUMM MMUMMUMMMUMWMUMMUM 
UM UMMUMMII UMMINI MUM» MINIMUMMM 
UM MUUMUU MINIMMUMMUMMMUMMIMM 
» MUM» IIMMUMEMMUMMM IMINIIMUUM 
MU MUM HUM MMUMME MUMUMMMUMMMME 
•uuuuiuuuuIMMUMMUMMUMMUMMMUMM 
MU MMMWMUMMIMIMMIMMMUMMUMM 
u. prM ilTIMMBRZBIN111111 
MU UM BMW MMMM MUMMUMMUM 
Mal UM al UMMUMMUMB 
mum immm immeemmummi 
mmummommummummummumn 
mummumummummumnimm 
mum mmummumm mamma 

mummummummommmummmum 
immummmummummi mamma 
mmummgmmummuummummummumm 
mmmmmmmmmmmmmmmmm mamma» mum 
miummimmommummommummunum 
mmummummmummummummimmumm 
mummummummemammammummummm 

PLATE MILLIAMPERES 



• 

• 



5AM8 

TUNG-SOL 

DIODE PENTODE 

MINIATURE TYPE 

7. 

rPAA8x71  

16 
MAX. 

2r,ï 
¡MAX 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

4.7 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

PIN BASE 

9CY 

THE 5AM8 IS A DIODE PENTODE ESPECIALLv DESIGNED FOR USE AS A VIDEO 

DETECTOR AND IF AMPLIFIER IN 600 MA. SERIEE HEATER OPEPATED TELEVISION 
RECEIVERS. THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH 

THAT HEATER VOLTAGE SURGES DURING THE WARM—UP CYCLE ARE MINIMIZED 
PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 

PENTODE 
GRID Ai TO PLATE ( MAX.) 

INPUT 

OUTPUT 

DIODE 
INPUT: P TO ( H+K) 

CATHODE TO ( H+P) 

COUPLING ( DIODE PLATE TO PENTODE PLATE) 

COUPLING ( DIODE PLATE TO GRID 01) 

COUPLING ( DIODE CATHODE TO PENTODE PLATE) 

A SNIG10 6315. 

WITH A WITHOUT 
SHIELD SHIELD 

0.015 0.015 uuf 
6.0 6.0 um. 
3.4 2.6 um' 

2.3 1.7 uuf 
3.0 3.0 uuf 

0.035 C.10 shut 
0.005 0.006 mut 
0.15 0.15 uuf 

CONTINUED OM FOLLOWING PAGE 

—*IRRIGATES A CHANGE. 

TuNG-SOL ELECTRIC INC. ELECTRON TUNE DiviSIOR ILOOmEIELD. MEN JERSEY, U.S. A. ouLy 1, 1955 ELA -E 0.09 



5AM8 

TUNO-SOL 

CONTINUED FROM PRECEDING PAGE 

RATINGS 
INTERPRETED ACCORDINA TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE 4.7 V,L-

MAXIMUM HEATER— CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPEC7 TO cATHODE 

TOTAL DC AND PEAK 200 VOLTS 

HEATER P0'31TIVE WITH RESPECT TO CATHODE 

DC. 100 VOLTS 

TOTAL D".. AND PEAK 200 VOLTS 

MAXIMUM PLATE VOLTAGE 300 VOLTS 

MAXIMUM PLATE DISSIPATION 2.8 WATTS 

MAXIMUM GRID # 2 VOLTAGE SEE RATING CHART 

MAXIMUM GRID A2 SUPPLY VOLTAGE 300 VOLT' 

mAx.mum GRID * 2 DISSIPATION 0.5 WATT 

MAXIMUM POSITIVE GRID Ai VOLTAGE 0 VOLTS 

MAXIMUM GRID # 3 VOLTAGE 0 VOLTS 

MAXIMUM GRID # 1. CIRCUIT RESISTANCE: 

CATHODE RIAS 1.0 MEGOHM 

FIXED BIAS 0.25 mEGOHm 

MAXIMUM DIODE CURRENT FOR CONTINUOUS OPERATION 5.0 MA. 

HEATER wARM— UP TIME ( APPROX.) 8 11.0 SECONDS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID * 2 VOTAGE 

GRID # 3 VOLTAGE 

CATHODE RESISTOR 

PLATE CURRENT 

GRID A2 CURRENT 

TRANSCONDUCTANCE 

PLATE RESISTANCE ( APPROX.) 

GRID # 1, VOLTAGE FOR lb = ip uAMP. 

DIODE PLATE VOLTAGE FOR DIODE CURRENT 50 MA. 0 

4.7 VOLT 

0.6 AMP. 

200 VOLT 

150 VOLT 

0 VOLT 

120 OHMS 

11.5 MA. 

2.7 MA. 

7 000 uMH0 

0.6 MEGOHM 

-8 VOLTS 

10 VOLT . 

BliEATER RARA-GP TINE IS DEFINED AS THE TIRE REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 
80S OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUNE NEATER IN SERIES WITH A RESISTANCE OF VALUE S TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

C TEST CONDIT'ON ONLY. OPERATING CONDITIONS RUST NOT EXCEED THE DESIGN CENTER RATING. 

SIMILAR TYPE REFERENCE: Its characteristics are identical to the mAmy 

except for beater ratings and heater warn- up dix., 
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5AM8 
GRID RATING 
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TENTATIVE DATA s5AN8 

I . 
16 
MAX 

GLASS BULB 

TUNO•SOL 

TRI ODE—PENTODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

4.7 VOLTS 0.6 AM?. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

9 PIN BASE 

THE 5AN8 IS W GENERAL PURPOSE, MULTI-UNIT TUBE USING THE 9 PIN MINIATURE 
CONSTRUCTION. CONTAINING A MEDIUM-MU TRIODE AND A SHARP-CUTOFF PENTU 
IN ONE ENVE_OPE, tT IS DESIGNED FOR USE IN 600 MA. SERIES HEAr 
OPERATED RECE'VERS. IT IS INTENDED FOR A WIDE VARIETY OF APPLICATION: 
COLOR TELEVISION RECEIVERS. THERMAL CHARACTERISTICS OF THE HEATER 
CONTROLLED SLCH THAT HEATER VOLTAGE SURGES DURING THE WARM-UP CYCLE ARE 
MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY 
CONTROLLED. WITH THE EXCEPTION OF HEATER RATINGS, ITS CHARACTERISTICS 
ARE IDENTICAL TO THE 6AN8. 

DIRECT INTERELECTRODE CAPACITANCES 
WITH NO EXTERNAL SHIELD 

TRIODE UNIT 

GRID TO PLATE 

INPUT 

OUTPUT 

PENTODE UNIT 

GRID 41, TO PLATE ( MAX.) 

INPUT 

OUTPUT 

TRIODE GRID TO PENTODE PLATE 

PENTODE GRID 41, TO TRIODE PLATE 

PENTODE PLATE TO TRIODE PLATE 

1.5 gg 
2.0 gg 

0.27 gg 

0.04 gg 
7.0 gg 
2.3 gg 

0.005 gg 
0.006 gg 
0.045 URUf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

CLASS Al AMPLIFIER - DESIGN CENTER VALUES 
TRIODE PERTODE 

HEATER VOLTAGE UNIT 4.7 OMIT VOLTS 

MAXIMUM PEAK NEATER - CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 200 VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 100 100 VOLTS 
TOTA_ DC AND PEAK 200A 200A VOLTS 

MAXIMUM PLATE VOLTAGE 500 500 VOLT ,, 

MAXIMUM GRID 02 SUPPLY VOLTAGE 500 VOLTS 

MAXIMUM GRID In VOLTAGE SEE CURVE Al. 

MAXIMUM GRID 41 VOLTAGE 

POSITIVE BIAS VALUE 0 
MAXIMUM PLATE DISSIPATION 

MAXIMUM GRID 02 INPU T 

MAXIMUM GRID 01 CIRCUIT RESISTANCE: D 

FOR CATHODE- BIAS OPERATION 1.0 

FOR FIXED- BIAS OPERATION 0.5 
HEATER WARM- UP TIME ( APPROx.) * 11.0 

ATM( DC COMPONENT WuST MOT EXCEED 100 VOLTS. 

B IF EITKER ullIT IS OPERATIUG AT MAXIMUM RATED CONDITIONS, GRID fl CIRCUIT RESISTANCES FOR SOTIE 
uNITSXMOUL3 NOT EXCEED THE STATED VALUES. 

*HEATER WARM-UP TIME IS DEFINED AS THE TINE REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 
801, OF IT  RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO k CIRCUIT CONSISTING 
OF THE TUNE HEATER IN SERIES WITH A RESISTANCE OF VALUE y TIMES THE NOMIKAL HEATER OPERATING 

RESISTANCE. 

-*INDICATES A CMANti. 

2.6 

CONTINUED ON FOLLOWING PAGE 

0 VOLT‹, 

2.0 WATTS 

0.5 WATT 

1.0 MEGONM 

0.25 MEGOHM 

SEC. 

TLNG-SOL ELECTRIC INC. ELECTRON TuSE DIVISION BLOOMFIELD, AEA JERSEY, U.S.A. NAY 1, 1956 PLATE 04661 



5AN8 TENTATIVE DATA 

  TUN 0-SOL   

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

TRIODE 
UNIT 

PENTODE 
UNIT 

HEATER VOLTAGE 4.7 VOLTS 

HEATER CURRENT 0.6 AMP. 

PLATE SUPPLY VOLTAGE 200 200 VOLTS 

GRID 02 SUPPLY VOLTAGE --- 150 VOLTS 

GRID oi VOLTAGE - 6 --- VOLTS 

CATHODE BIAS RESISTOR --- 180 OHMS 

AMPLIFICATION FACTOR 19 ---

PLATE RESISTANCE ( APPROX.) 5 750 300 000 OHMS 

TRANSCONDUCTANCE 3 300 6 200 gMHOS 

GRID 01 BIAS ( APPROX.) FOR lb jo µA. - 19 -8 VOLTS 

PLATE CURRENT 13 9.5 MA., 

GRID * 2 CURRENT --- 2.8 MA. 

100 

75 

50 

5AN8 
This Curve also Applies 

to Types in which Grids 

i2 & #4 are Connected 
Together within the Tube 

00  25 50 75 100 

GRID #2 VOLTAGE EXPRESSED AS % OF 

MAX. GRID #2 SUPPLY  VOLTAGE RATING  



5AN8 

5AN8 
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TuNG-SOL E ECTRIC INC. ELECTRON TUBO DIVISION BLOOMFIELD, PIER JERSEY, U.S.A. AuGLST 1, 1954 PLATE 53896 



5AN8 

5AN8 
PENTODE UNIT 

Ef . 4 .7 Volts 

Eb = 200 Vol 
E = 150 Vol c 
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5AN8 
PENTODE UNIT 

Ef . 4.7 VO1 tS 
E2 150 VO1 tS 

-0.5 

-1.0 
1 

-1.5 

-2.0  

  -2.5 

-3.0 

-3.5  
 -4.0   

-4.5 
5.0 

100 200 300 400 

PLATE VOLTS 

PLATE 43897 AUGUST 1, 1954 TUNG-SOL E ( CYNIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. 



5A05 

TUNG-SOL 

2 5-» 
8 

MAX 

5. 

MAX 
_1 

--

GLASS BULB 

BEAM PENTODE 
MINIATURE TYPE 

COA7ED UNIPOTENTIAL CATHODE 

HEATER 

4.7 VOLTS 0.6t6Z AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 
yaz 

THE 5A05 IS ABEAM PONER AMPLIFIER USING THE 7PINMINIATURE CONSTRUCTION. 
IT IS DESIGNED FOR SERVICE IN 600MA. SERIES HEATER OPERATED TV RECEIVERS 
WHERE HIGH POWER UNSITIVITY AND HIGH POWER OUTPUT IS DESIRED. THERMAL 
CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT'HEATER VOLTAGE 
SURGES DURING THE WARM—UP CYCLE ARE MINIMIZED PROVIDED If IS USED WITH 

OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. WITH THE EXCEPTION OF HEATER 
RATINGS, ITS CHARACTERISTICS ARE IDENTICM_ TO THE 6AQ5. 

GRID fi TO PLATE 

INPUT 

OUTPUT 

DIRECT INTERELECTRODE CAPACITANCES — AppRox. 
WITH NO AO EXTERNAL SHIELD 

RATINGS 
INTENP:ŒTED ACCORDING Tu DESIGN NAxIMUN STSTEm 

CLASS Al Ah.PLIFIER 

L.4 uuf 

8.0 uuf 

6.5 if 

HEATER VOLTAGE D. t3±64 voLts 
MAXIMUM PEAK HEATER— CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 
TOTAL DC AND PEAK MO VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 
DC 1.00 VOLTS 
TOTAL DC AND PEAK ,00 VOLTS 

MAXIMUM PLATE VOLTAGE 275.0—  VOLTS 

MAXIMUM GRID 12 VOLTAGE 2754— VOLTS 

MAXIMUM PLATE DISSIPATION 12 WATTS 

MAXIMUM GRID 17 INPUT 2 WATTS 

MAXIMUM BULB TEMPERATURE 
(AT HOTTEST POINT ON BULB SURFACE) A 

MAXIMUM GRID Ni CIRCUIT RESISTANCE: 
FIXED BIAS OPERATION 

CATHODE BIAS OPERATION 

HEATER WARM—UP TIME ( APPROX.; * 

250 °c 

0.1 MEGOHMS 
0.5 MEGOHMS 

11.0 SECONDS 

A NIGm AMBIENT TEMPERATURE AND SHIELDING MAY NECESSITATE A REDUCTION IN OPERATING DISSIPATION. 

WREN TUBE SHIELDS ARE USED, I IS ADVISABLE TO PAINT THE INSIDE AND OUTSIDE SURFACES OF THE 
TuBE SHIELD A DULL BLACK WilD TN PROVIDE VENTILATION SLOTS TO REDUCE OPERAD AG TEMPERATURE. 

NEATER HARM-UP TIME IS DEFINED As THE TINE REQUIRED FOR THE vOLTAGE ACROSS THE NEATER TO REACH 

ROS OF ITS RATED VOLTAGE AFTER APPLYING N TIMES RATED NEATER VOLTAGE TO h CIRCUIT CONSISTING 

OP THE TUBS NEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NONINWL dEATER OPERATING 
RESISTANCE. 

CONTINUED ON FOLLOWING PAGE 

TONS-SOL ELECTRIC INC. ELECTRON TUBE DIVISIUN BLOOMFIELD, NEW JERSEY, U.S.A. MARCH 1, 1959 PLATE .5441 



5AQ5 

TUNG-SOL 

RATINGS — CONT ID. 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

VERTICAL DEFLECTION AMPLIFIER Bc* 
I 0 AT CONNECTED TO PLATE 

HEATER VOLTAGE 0.6±6% VOLTS 

MAXIMUM DC PLATE VOLTAGE 275 VOLTS 

MAXIMUM PEAK POSITIVE PLATE VOLTAGE ( ABS. MAX.) 1100 VOLTS 

MAXIMUM PLATE DISSIPATION ° 10 WATTS 

MAXIMUM PEAK NEGATIVE GRID 01 VOLTAGE 275 VOLTS 

MAXIMUM AVERAGE CATHODE CURRENT 40 MA. 

MAXIMUM PEAK CATHODE CURRENT 115 MA. 

MAXIMUM BULB TEMPERATURE ( AT HOTTEST POINT) 250 oc 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A,1 AMPLIFIER E 

mtATEK VULTAüE 0.6±6% 0.6±6% VOLTS 

HEATER CURRENT 0.45 0.45 AMP. 

PLATE VOLTAGE 180 250 VOLTS 

GRID 02 VOLTAGE 180 250 VOLTS 

GRID # 1 VOLTAGE —8.5 —12.5 VOLTS 

PEAK AF GRID 01. VOLTAGE 8.5 12.5 VOLTS 

ZERO— SIGNAL PLATE CURRENT 29 45 MA. 

MAXIMUM SIGNAL PLATE CURRENT 30 47 MA. 

ZERO— SIGNAL GRID 02 CURRENT ( APPROX.) 3 4.5 MA. 

MAXIMUM SIGNAL GRID 02 CURRENT ( APPROX.) 4 7 MA. 

PLATE RESISTANCE ( APPROX.) 58 000 52 000 OHMS 

TRANSCONDUCTANCE 3 700 4 100 uNHOS 

LOAD RESISTANCE 5 500 5 000 OHMS 

TOTAL HARMONIC DISTORTION 8 8 PERCENT 

MAXIMUM SIGNAL POWER OUTPUT 2.0 4.5 WATTS 

'SINGLE TUBE. 

AVERAGE CHARACTERISTICS — TRIODE CONNECTED" 

PLATE VOLTAGE 250 VOLTS 
GRID VOLTAGE — 12.5 yours 
PLATE CURRENT 49.5 

4800 MA. 
TRANSCONDUCTANCE gmHOS 

AMPLIFICATION FACTOR 9.5 
PLATE RESISTANCE ( APPROX.) 1970 OHMS 

GRID VOLTAGE ( APPROX.) FOR Ib=0.5 MA. — 37 VOLTS 

8 FOR OPERATION IN A 525- LINE, 30- FRAME SYSTEM AS DESCRIBED IN " STANDARDS OF GOOD ENGINEERING 

PRACTICE FOR TELEVISION BROADCAST STATIONS. FEDERAL COMMUNICATIONS COMMISSION", THE DUTY CYCLE 
OF THE VOLTAGE PULSE RUST NOT EXCEED 151I OF ONE SCANNING CYCLE. 

CTRIODE CONNECTED. 

IN STAGES 0"ERATING WITH GRID LEAN BIAS, AN ADEQUATE CATHODE BIAS RESISTOR OR OTfiER SUITABLE 
WEANS IS REQUIRED TO PROTECT THE TUBE IN THE APSENCE OF EXCITATION. 

* INDICATES AN ADDITION. 

—R. INDICATES A CHANGE. 



5AQ5 

• 

SS-

4 20 

5AQ5 
PENTODE CONNECTION 

Ef . 4.7 Volts 
Eb = 250 Volts 
E2 250 Volts 
Eci = -12.5 Volts 
Esig = 8.8 Volts RMS 

o 'cc 
  lb o_ o 

  Ic2 lO En 

--- Po 
_Dist. 2, 
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us, 

25 50 75 10.0 
LOAD RESISTANCE (R L) - KILONNIS 

II 

ht  
12 5 
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0 0 

k .) 

I 00 200 300 400 
PLATE VOLTS 

5AQ5 
TRIODE CONNECTION 

Ef . 4.7 Volts 

TUNO-SOL ELECTRIC INC. ELECTRON TUNE DIVISION BLOOMFIELD. NEW JERSEY, U.S.A. OCTOSER 1, 1954 PLATE 14022 



5AQ5 

.......<1.  

5AQ5 
PENTODE CONNECTION 

Ef . 4.7 Vol ts 

EC2 . 250 Vol ts 
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5AQ5 
PENTODE CONNECTION 

Ef Io 4.7 VOI ts 
EC2 250 Vol ts 
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TEF,TATIVF PATA 5AS4A 

MAX. 

T-12 
MAX 

47,1-
MAX 

[ 1 

GLASS BULB 

TU11613L 

TWIN— DIODE 

COATED FILAMENT 

FILAMENT 

5 VOLTS 3 AMP. 

AC OR DC 

VERTICAL MOUNTING POSITION 

HORIZONTAL OPERATION » ERmITTED IF 

PINS 1 é 4 ARE IN A VERTICAL PLANE. 

BOTTOM VIEW 

,TORT 'nun,» SHELL 
5 PIN OCTAL 

OR 

SHORT MUNN SHELL 
8 PIN OCTAL 

RUTH 

EXTERNAL BARRIERS 

8T 

PINS 3, 5, é 7 
NO CONNECTION. 

THE 5AS4A IS A FULL—WAVE VACUUM RECTIFIER INTENDED FOR USE IN POWER 
SUPPLIES OF TELEVISION RECEIVERS AND RADIO EQUIPMENT RAVING HIGH DC RE — 

QUIREMENTS. IT IS ESPECIALLY DESIGNED TO PERMIT OPERATION AT HIGHER PEAK 
AND AVERAGE CURRENT RATINGS. EXCEPT FOR THE USE OF A T- 12 BULB, IT IF 
IDENTICAL TO THE 5#S4. 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEm 

FULL—WAVE RECTIFIER 

FILAMENT YOLTAGE 5 VOLTS 

MAXIMUM PEAK INVERSE PLATE VOLTAGE 1 550 VOLTS 

MAXIMUM STEADY STATE PEAK CURRENT PER PLATE 1.0 AMP. 

MAXIMUM AC PLATE SUPPLY VOLTAGE ( BIAS) PER PLATE 550 VOLTS 

MAXIMUM DC EUTPUT CURPENT PER PLATE (SEE RATING CHART il 

MAXIMUM 1.401SIENT PRAk PLATE CURRENT PER PISTE 4.6 AMP. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
FULL —WAVE RECTIFIER 

CAPACITOR— INPUT FILTER 

FILAMENT VOLTAGE 5 5 \u/Lrb 
FILAMENT CUPRENT 3 3 AMP. 

AC PLATE TO PLATE SUPPLY VOLTAGE ( RMS) A 600 900 VO-TS 

FILTER INPUT CAPACITOR 40 40 Pf 
TOTAL EFFECT. PLATE SUPPLY IMPEDANCE(PEP PLATE) 21 67 OHMS 

DC OUTPUT CURRENT 300 275 MA. 

DC OUTPUT VOLTAGE AT FILTER INPUT 290 460 VO-TS 

TUBE VOLTAGE DROP 54 50 VOLTS 

A MEASuRED WITHOUT LOAD. 

CONTINuF4 ON FOLLCTIING PAGE 

TUNG-SOL ELEC -RIC IM.. ELECTRON TO  DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. DECEMBER I, 1957 PLATt 48124 



5AS4A TENTAT I VE DATA 

TUNG-SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS - CONT ID. 

FULL-WAVE RECTIFIER 

CHOKE- INPUT FILTER 

FILAMENT VOLTAGE 

FILAMENT CURRENT 

AC PLATE TO PLATE SUPPLY VOLTAGE ( RMS) A 

FILTER INPUT CHOKE 

DC OUTPUT CURRENT 

DC OUTPUT VOLTAGE AT FILTER INPUT 

AMEASORED WITHOUT LOAD 

5 VOLT 

3 AMP. 

1 100 VOLTS 

10 HENRIES 

275 MA. 

420 VOLTS 

.1 
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5AS4A 
RATING CHART 1 

-MAX. OPERATING VALUES WITH CHOKE INPUT TO FILTER 
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AC PLATE SUPPLY VOLTAGE ( RMS) PER PLATE ( WITHOUT LOAD) 
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TENTATIVE DATA 5AS4A 
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-- RECTIFICATION OC OUTPUT VOLTAGE AT FILTER INPUT 

-- EFFICIENCY - AC PLATE SUPPLY VOLTAGE PER PLATE ( WITHOUT LOAD) --

5 

AfHART 

\\\,\ 
RATING C II 

---- 
i 

Capacitor 
Steady State 

ri lip4u't Based 
Peak 

on 
Plate 

Current per Plate of 1.0 Amp. 

I 

AREA OF 
OPERATION PERMISSIBLE 

--__ 

• [ 
0 0 25 0 50 0 75 I 00 I 25 I 60 

RECTIFICATION EFFICIENCY 

5AS4A 
RATING CHART III 

Ef = 50 Votts AC 

MAX. HOT SWITCHING CURRENT = 4.6 AMP. 
v,>125 PLATE SUPPLY RESISTANCE PER PLATE = Rsec + N2Ppri + Ra 
x = WHERE  

I o R„c = DC RESISTANCE OF TRANSFORMER 
i SECONDARY PER SECTION. . 
41 Rpri = DC RESISTANCE OF TRANSFORMER 

100 PRIMARY. 

te 
Ra = DC RESISTANCE OF ADDED SERI ES 

w 
a_ RESISTANCE PER PLATE. 

w N = TRANSFORMER VOLTAGE STEP-UP 
s.) RATIO PER SECTION. 

e-
u, 
cr) 
e 
» 
É 50 
Q-
u) 
t 
w 

e." 25 

z = 
2c 
: 

î 0ó 
100 200 300 400 500 600 

AC PLATE SUPPLY VOLTAGE ( RMS) PER PLATE ( WITHOUT LOAD) 

RD-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NER JERSEY, U.S.A. DECEMBER 1, 1951 PLATE 6513C 
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5AT4 

TUNG-SOL 

-.HIGH VACUUM FUL L-WAVE RECTIFIER 

UNIPCTENTIAL CTHODE 

HEATER 

4 750' 5.0 VOLTS AC 5.5 AMP. DC 
MAX 

I &DC 
7' MAX 

GLASS BULB 

JURY() AXIAL BISE 
8,14-8: 

Nc H 

BOTTOM VIEW 

BASING DIAGRAM 

JEDEC 51. 

THE 5e4 IS A POWER RECTIFIER WITH VERY LOW INTERNAL VOLTAGE DROP. IT . S 
DESIGNELI FOR D.C. POWER SUPPLIES THAT REGUIFE HIGH CURREHTS. 

RATINGS 

HEATER VOLTAGE 5.0 VOLT 

mAximum PEAK INVERSE VOLTAGE 1550 VOL1', 

MAX MUM STEADY— STATE PEAK PLATE CURRENT PER PLATE 2.25 AMP. 

TYPICAL OPERATING CONDITIONS % ND CHARACTERISTICS 

AC PLAIE VOLTAGE PER PLATE ( RMS) MAT. 550 VOLT:, 

DC CUT.UT CURRENT,MAX. BOO MA. 

MIN. TOTAL EFFECTIVE PLATE SUPPLY IM.EDANCE 

PE f3 ?LATE ( MAX.) * 75 ()HMS 
AVERAGE TUBE VOLTAGE DFOP 111" SW MA PER PLATS 30 VOLTS 

MIN. NLAIING TIME 30 SECONDS 

*WHEN Fl .TER CONDENSERS LARGER THAN VONFOS ARE USED, IT MAY BE NECESSARY TO ADD ADDITIONAL PLA'E 
SUPP-Y 

IND!CeTES ciANoy. 

TUNG-SOL ELI-URI: INC., ELECTRON TUB. DIVISION, 61001CIELO, MEW SERIE', U.S.A. , JULY 1, 1961 PLATE PE200 



5AT4 

5AT4 

FULL—WAVE HIGH VACUUM RECTIFIER 
Ef = 5.0 Volts 

If = 5.5 Amps. 

1000 

750 

0-

01 500 

-J 
-1 

X  250 

a_ 

oo  10 20 30 40 50 
DC PLATE VOLTS 

Ef 

If 

5AT4 

= 5.0 Volts AC 

= 5.5 Amps. 

= Condenser Input, C=12,uf 

= Choke Input, L=5h 
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tAT8 

TUNO-SOL 

TRIODE PENTODE 

MINIATURE TYPE 

• 

7" 

h 

MAXI   

MAXI16 

12e; MAX. 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

4.7 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 

SMALL BUTTON 

9 PIN NOVAL 

90W 

THE 5AT8 IS A MULTI—UN'T TUBE USING THE 9 PiN MINIATURE CONSTRUCTION. IT 
CONTAINS A MEDIUM—MU TRIODE AND A SHARP CUT—OFF PENTODE 14 ONE ENVELOPE. 
IT IS DESIGNED PR,MAR1LY FOR USE IN 600 MA. SERIES HEATER OPERATED 
TELEVISION RECEIVERS UTILIZING AN INTERMEDIATE FREQUENCY IN THE ORDER OF 
40 MC. THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT 
HEATER VOLTAGE SURGES DURING THE WARM—UP CYCLE ARE MINIMIZED PROVIDED I-

IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAFACITANCES 
WITHOUT NITNA 

TRIODE UNIT: SHIELD SHIELD 

GRID TO PLATE i.7 1.5 aut 
INPUT 2.0 2.4 uuf 
OUTPUT 0.5 1.0 uuf 

PENTODE UNIT: 

0.025 0.016 GRID Ni TO PLATE ( MAX.) uuf 
INPUT 4.5 4.7 uuf 
OUTPUT 0.9 1.6 uuf 

PENTODE UNIT CONNECTED AS TRIODE: 6 

GRID Ni TO PLATE 1.3 1.3 uuf 
INPUT 3.0 3.3 uuf 

OUTPUT 1.7 2.5 uuí 

PENTODE GRID TO TRIODE PLATE ( MAX.) 

PENTODE PLATE TO TR.ODE PLATE 

HEATER TO CATHODE 

A SNIELD 1515 CONNECTED TO CATHODE EXCEPT AS NOTED. 

B ORIS 05 CONNECTED TO CATHODE; GRID / 2 CONNECTED TO PLATE. 

C SNIELD 1515 CONNECTED -0 GROUND. 

CONTINUED ON FOLLOWING PAGE 

0.05 

0.05 
6.5 

0.04 
0.007 

6.5e 

TWIG-SOL ELECTRIC INC. ELECTRON TUBE IVISION BLOOMFIELD, NEw J.:RSET, U.S.A. MAY 1. 1957 PLATE II497, 



5AT8 

T11118-$01 

CONTINUED FROM PRECEDING PAGE 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

CONVERTER SERVICE 

PENTODE UNITB 
TRIODE PENTODE AS TRIODE 
UNIT AS UNIT AS CONNECTED 

OSCILLATOR MIXER MIXER 

HEATER VOLTAGE 4.7 4.7 4.7 VOLTS 

MAXIMUM PEAK HEATER- CATHODE VOLTAGE: 4-

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 100 100 100 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 100 100 100 VOLTS 
TOTAL DC AND PEAK 100 100 100 VOLTS 

MAXIMUM PLATE VOLTAGE 250 250 250 VOLTS 

MAXIMUM GRID *3 VOLTAGE --- 0 yours 
MAXIMUM GRID * 2 VOLTAGE SEE RATINGcuRn 

MAXIMUM GRID 02 SUPPLY VOLTAGE 250 --- VOLTS 

MAXIMUM GRID fi VOLTAGE: 

NEGATIVE BIAS VALUE 40 40 40 VOLTS 

POSITIVE BIAS VALUE 0 0 0 VOLTS 

MAXIMUM PLATE DISSIPATION 1.5 2.0 2.4 WATTS 

MAXIMUM GRID f2 INPUT 0.4 ___ WATT 

MAXIMUM GRID la INPUT 0.5 --- WATT 

MAXIMUM GRID Oi 
FIXED BIAS 

CATHODE BIAS 

HEATER WARM- UP TIME ( APPROX.) * 

* NEATER WARN-ut TIME IS DEFINED AS THE TINE REQUIRED FOR THE VOLTAGE ACROSS THE NEATER TO REACH 

OOK OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE NEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIRES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

CIRCUIT RESISTANCE: 

0.1 

0.5 

11.0 

MEGOHM 

MEGOHM 

SECONDS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

PENTODE UNIT 6 
TRIODE PENTODE CONNECTED AS 
UNIT UNIT TRIODE 

HEATER VOLTAGE 4./ 4.7 4.7 VOLTS 

HEATER CURRENT 0.6 0.6 0.6 AMP. 

PLATE VOLTAGE 100 250 150 VOLT`_, 

GRID f.3 VO- TAGE --- CONNECTED TO 
CATHODE AT SOCKET --- VOLT' 

GRID *2 VOLTAGE --- 150 --- VOLT 

CATHODE BIAS RESISTOR 100 200 250 OHMS 

AMPLIFICATION FACTOR 40 --- 42 

PLATE RESISTANCE ( APPROX.) 6 900 750 000 7 900 OHMS 

TRANSCONDUCTANCE 5 800 4 600 4 000 gmROS 

GRID Nj VO...TAGE ( APPROX.) 

FOR Ib  » jo uAMP. - 10 - 10 - 10 VOLTS 

PLATE CURRENT 8.5 7.7 7.8 MA. 

GRID A2 CURRENT ___ 1.6 --- MA. 

B GRID 43 CONNECTED TO CATHODE, GRID 02 CONNECTED TO PLATE. 

-,INDICATES A CHANGE. 



TENTATIVE DATA 5AT8 

• 

TUNO-SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS - coNT'D 

CONVERTER SERVICE 
TRIODE MIT I] PENTODE PEN-ODE UNIT' 

AS 250 MC UNIT AS AS TRIODE 
OSCILLATOR MIXER COMMECTED 

MIXER 
HEATER VOLTA;E 4.7 4.7 4.7 VOLTS 

HEATER CURFEW!" 0. 0.6 0.6 AMP. 

PLATE VOLTAGE 150 150 150 VOLTS 

GRID   #3 --- CONNECTED TO 
CATHODE AT SOCKET — 

GRID y2 VOLTAGE --- 150 --- VOLTS 

GRID #¡ SUPPLY VOLTAGE --- -3.5 -3.5 VOLTS 

OSCILLATOR VOLTAGE ( RMS) 

AT MIXER GRID 01 --- 2.6 2.6 VOLTS 

GRID fi CIRCUIT RESISTANCE --- 120 000 120 000 OHMS 

GRID RESISTOR 2 700 --- --- OHMS 

CONVERSION TRANSCONDUCTANCE --- 2 100 2 800 UMHOS 

PLATE CURRENT 15 6.2 7.8 MA. 

GRID 02 CURRENT --- 1.8 --- MA. 

GRID fi CURRENT 3.6 --- MA. 

GRID #1 CURRENT --- 2.0 2.0 gAMP. 

POWER OUTPUT ( APPROX.) 0.5 --- WAT -

C WITII SEPARATE EXCITATION AND TRIODE UNIT GROUNDED. 

D IN TV OR FM RECEIVERS, IT IS GENERALLY DESIRABLE TO OPERATE THE OSCILLATOR WITR LESS POWER 
INPUT THAN SHOWN IN THE DATA IN ORDER TO AVOID OVER- EXCITATION ANO EXCESSIVE OSCILLATOR 
RADIATION. 

EGRID 03 CONNECTED TO CATHODE; GREY 02 CONNECTED TO PLATE. 

SIMILAR TYPE RCP:ARISE, The 541'9 is identical to the RAIS except for heater rating., 
and heater .ari-uf time. 
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5AT8 

GRID 02 

INPUT RATING CURVE 

I 

I 

='.I\-7 1111.1.IE I 

I 

I 

25 50 75 100 

GRID #2 VOLTAGE EXPRESSED AS PERCENT 
OF MAX. GRID #2 SUPPLY VOLTAGE RATING 

Li IIJ 1 

TONG-SOI. ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, IIEN JERSEY u.S.A MARCH 1, 1955 PLATE 1142.59 
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5AT8 

5AT8 
PENTODE UNIT 

CONNECTED AS TRIODE 

Ef .. 4.7 Volts 

25 ,-, o 
y. iii , a Grid #3 Connected to Cathode 

Grid #2 Connected to Plate 
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5AT8 

. 

NC
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PENTODE UNIT 
SEPARATE OSCILLATOR EXCI'ATION 

Ef - 4.7 Volts 
Eh - 150 Volts 
E 0 Volts  C3 .. 
Ec2 = 150 Volts 

ECC1. = 3.5 Volts 

RCI - 120000 Ohms 

/// //".------\5AT8 

r 

'0 2 3 LI 5 
PEAK OSCILLATOR VOLTS .. 

10000 

7500 

5000 

2500 

O 

5AT8 
PENTODE UNIT 

CONNECTED AS TRIODE 

Ef . 4.7 Volts 
Eb .* 150 Volts 

Grid 413 Connected to Cathode 
Grid #2 Connected to 

-2 0 +I 

GRID VOLTS 

II  
PLATE 64272 MARCH 1, 1955 TumG-SOL ELECTRIC INC. ELECTRON TUNE DIVISION BLOOMFIELD, MEIV JERSEY, U.S.A. 



5AU4 

(  TUNO-SOL   

TWIN DIODE 

• 

IAA% 

COATED FILAMENT 

5.0 VOLTS 5. 75 AMP. 

AC OR DC 

VERTICAL MOUNTING POSITION 
HORIZONTAL OPERATION IS PERMITTED 

IF PINS z AND .E ARE IN A VERTICAL 
PLAIE. 

GLASS BULB 

BOTTOM VIEW 
8 PIN OCTAL 

5T 

THE 5AU4 IS A FILAMENTARY FULL—WAVE HIGH—VACUUM RECTIFIER DESIGNED FOR 
USE IN THE POWER SUPPLY OF TELEVISION RECEIVERS AND OTHER EQUIPMENTS 
WHICH HAVE HIGH OUTPUT CURRENT REQUIREMENTS. IN FULL—WAVE OPERATION WITH 
A SUPPLY VOLAGE OF 300 VOLTS RMS, THE 5AU4 IS CAPABLE OF DELIVERING A 
DC OUTPUT CURRENT OF 350 MILLIAMPERES. 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

RECTIFIER SERVICE A 
FILAMENT VOLTAGE 
MAXIMUM PEAK INVERSE PLATE VOLTAGE 
MAXIMUM AC PLATE SUPPLY VOLTAGE ( PER PLATE) 
MAXIMUM STEADY—STATE PEAK PLATE CURRENT ( PER PLATE) 
MAXIMUM TRANSIENT PEAK PLATE CURRENT ( PER PLATE) 

MAXIMUM DURATION 0.2 SECOND 
MAXIMUM DC OUTPUT CURRENT 

5.0 VOLTS 
1 400 VOLTS 

SEE RATING CHART gi 
i 075 MA. 

5.25 AMP. 

SEE RATING CHART Hi 

A FOR USE wiTH SINUSOIDAL SUPPLE VOLTAGES WITHIN 'ERE FREQUENCY RANGE OE 2, TO 1000 CYCLES 
PER SECOND. 

TYPICAL OPERATING CONDITIONS AND CHARACTERIS7ICS 

FULL—WAVE RECTIFIER WITH CAPACITOR— INPUT FILTER 
FILAMENT VOLTAGE 5.0 VOLTS 
FILAMENT CURRENT 3.75 0— AMP. 
AC PLATE—SUPPLY VOLTAGE ( PER PLATE) RMS 300 400 VOLTS 
FILTER INPUT CAPACITOR 40 40 uf 
TOTAL PLATE—SUPPLY RESISTANCE ( PER PLATE) 30 50 OHMS 
DC OUTPUT CURRENT 350 325 MA. 
DC OUTPUT VOLTAGE AT FILTER INPUT 275 395 VOLTS 

FULL—WAVE RECTIFIER WITH CHOKE—INPUT FILTER 

FILAMENT VOLTAGE 5.0 VOLTt 
FILAMENT CURRENT 4.5 AMP. 
AC PLATE—SUPPLY VOLTAGE ( PER PLATE) RMS 500 VOLTS 
FILTER INPUT CHOKE 10 HENRYS 
DC OUTPUT CURRENT 325 MA. 
DC OUTPUT VOLTAGE AT FILTER INPUT 395 VOLTS 
TUBE VOLTAGE DROP 
lb 350 MA. DC ( PER PLATE) 50 VOLTS 

--,INDICATES A GRANGE. 

TUNG-SOL ELECTRIC INC. ELICTRON WIPE 0.VISION BLOOMFIELD, NEW JERSEY, U.S.N. MOvEmBER 1, 191 PLAT. f5107 
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FOR CAPACITOR — INPUT FILTER 

The Values of Rs are Based on a 
Transient ( Hot Switching) Peak 
Plate current of 5.25 Amperes 
Maximum per Plate. 

If Series inductance is present 
in the Plate Supply, it is per-
missible to use a Smaller-Than-
Indicated Value of Rs providing 
the Rated Maximum Value of Tran - 
slent peak plate current is never 
exceeded. 
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588 

TUNG-SOL 

TRIODE PENTODE 

MINIATURE TYPE 

7' 

rwex 
e - 

I16 
L 

I2-e 

MAX 

16 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

4.7 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE SUTTON 

9 PIN BASE 

9EC 

THE 588 IS A MEDIUM-MU TRIODE AND A SHARP CJTOFF PENTODE USING THE 9 PIN 
MINIATURE CONSTRUC- ION. IT IS DESIGNED FOR USE AS A VH: OSCILLATOR AND 
MIXER IN 630 MA. SERIES HEATER OPERATED TELEVISION RECEIVERS. THERMAL 
CHARACTERISTICS OF THE. HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE 
SURGES DURING THE WARM-UP CYCLE ARE MINIMFZED PROVIDED IT IS USED WITH 
OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES — 
WITH NO EXTERNAL SHIELD 

TRIODE GRID TO TRICDE PLATE 1.7 uuf 
PENTODE GRID gi TO PENTODE PLATE ( MAX.) 0.032 4F- ituf 
TRIODE GRID TO 

(TRIODE CATHODE, PENTODE GRID * 3, I.S., HEATER) 1.9 uuf 
TRIODE PLATE TO 

(TRIODE CATHODE, PENTODE GRID # 3, I.S., HEATER) 1.4 uf 
PENTODE GRID 05, TO ( PENTODE CATHODE, GRID 02, HEATER) 6.0 uuf 
PENTODE PLATO TO ( PENTODE CATHODE, GRID 82, 

GRID 03, TRIODE CATHODE, I.S., HEATER ) 2.6 auf 

PENTODE PLATE TO ( PENTODE CATHODE, GRID * 21 HEATER) 0.15 uiti 

TRIODE GRIC TO PÉNTDDE PLATE 0.0078 uuf 
PENTODE GRID 01. TO TRIODE PLATE 0.0033 iluf 
TRIODE PLATE TO PENTODE PLATE 0.060 gea 

HEATER VOLTAGE 

MAXIMUM HEATER- CATHODE VOLTAGE: 
HEATER POSITIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 
DC 100 VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 
TOTAL DC AND PEAK 200 VOLTS 

MAXIMUM PLATE VOLTAGE 300 300 VOLTS 

MAXIMUM GRID 12 SUPPLY VOLTAGE 300 VOLTS 

MAXIMUM DR;D *2 VOLTAGE SEE RATING CHART 

MAXIMUM ROSd - IVE GRID Mi VOLTAGE 0 0 VOLTS 

MAXIMUM PLATE DISSIPATION 2.5 2.0 WATTS 
MAXIMUM GRI2 82 DISSIPATION ___ 0.5 WATT 

MAXIMUM GRI2 Ea CIRCUIT RESISTANCE * : 
FIXED BIA3 0.5 0.25 MEGOHM 
SELF BIAS 1.0 1.0  MEGOHM 

HEATER WARM- UP TIME ( APPROX.) * 11.0 SECONDS 

A IF EITHER UNIT IS OPERATING A- Maximal RATED CONDITIONS. 
UNITS SHALL ROT EXCEED THE STATED VALUES. 

*HEATER wARy-UP TINE IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TOREACR 
BOG OF ITS RATED VOLTAGE AFTER APPLYIRG A TIMES RATED HEATER VOLTAGE TO A CIRCUIT CORSISTING 
0, THE TURF NEATER là SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

CONTINUED ON FOLLOWING PAGE 

APPROX. 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SOSTEN 

TRIODE PENTODE 

4.7 VOLTS 

GRID fi CIRCUIT RESISTANCES FOR BOTH 

TuAs-SOL ELECTRI, INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. DECEMBER 1, 1956 PI ATE f4831 



588 TENTATIVE DATA 

TU118-SOL 

COATIAL,EC PROA PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A1 AMPLIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID 12 VOLTAGE 

GRID gi VOLTAGE 

CATHODE BIAS RESISTOR 

PLATE CURRENT 

GRID 02 CURRENT 

AMPLIFICATION FACTOR 

TRANSCONDUCTANCE 

PLATE RESISTANCE ( APPROX.) 

'RID j VOLTAGE ( APPROX.) FOR I b = 10 u. AMP . 

TRIODE PENTODE r' 

4.7 VOLTS 
0.6 AMP. 

200 200 VOLTS 

150 VOLTS 

—6 0 VOLTS 

180 OHM 

13 9.5 MA. 

2.8 MA. 

19 
3 300 6 200 umHos 
5 750 300 000 OHMS 

—19 —8 VOLTS 

*HEN READING CHARACTERISTICS OF THE PENTODE SECTION, ALL TRIODE ELEMENTS SHALL OE AT GROUND 
POTENTIAL. NUS, BECAUSE OF INTERNAL CORRECTIONS TO PIN Il, THE PENTODE SUPPRESSOR WILL ALSO 
BE AT GROUND. 

100 

75 

50 

25 

o 

568 
GRID 02 

RATING CURVE 

0 25 50 75 100 
GRID #2 VOLTAGE EXPRESSED AS PERCENT 
OF MAX. GRID #2 SUPPLY VOLTAGE RATING 

PLATE 00274 MARCH 1, 0955 TUNG-SOL ELECTRIC IN,. ELECTRON TUBE DIVISION OLOONFIELD, NE. JERSE , U.S A. 



TENTATIVE DATA 5BK7A 

(  TUN6-SOL 

7' 

MAX 

16 
MAX 

,MAX MAX 

GLASS BULB 

DOUBLE TRIODE 

MINIATURE TYPE 

COAIED UNIPOTENTIAL CATHODES 

HEATER 

4.7 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

? PIN BASE 

oA3 

IT IS RECOMMENDED THAT 
?IV Ng OE GROURDED 

THE 5BK7A IS A MINIATURE DOUBLE TRIODE DESIGNED PRIMARILY FOR USE AS A 
CASCODE AMPLIFIER AT FREQUENCIES BELOW APPROXIMATELY 300 MEGACYCLES IN 
600 MA, SERIES HEATER OPERATED RECEIVERS. THE PERFORMANCE OF THE TUBE 
AS A CASCODE AMPLLFIER IN CHARACTERIZED EY HIGH GAIN AND A LOW NOISE 
FIGURE. THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT 
HEATER VOLTAGE SURCES DURING THE WARM—UP CYCLE ARE MINIMIZED PROVIDED IT 
IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. WITH THE 
EXCEPTION OF HEATER RATINGS, ITS CHARACTERISTICS ARE IDENTICAL TO THE 
6BK7A. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO PLATE 

INPUT 

OUTPUT 

HEATER TO CATHODE 

GRID TO GRID ( MAX.: 

PLATE 0 PLATE ( MAS.) 

GROUNDED GRID OPERATION 

PLATE TO CATHODE 

INPUT 

OUTPUT 

pin, NO ExIERNAL HIEIO 

RATINGS 

SECTION 1 SECTION 2 

1.8 1.8 
3.0 3.0 
1.0 0.9 
2.8 3.0 

0.004 
0.075 

44f 
MR f 
gluf 
MI f 
44f 
411.f 

0.22 0.22 I.LMf 
6.0 6.0 PO 
2.4 2.4 414f 

INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

EACH SECTION 
HEATER VOLTAGE 

MAXIMUM HEATER— CATHODE VOLTAGE: A 
HEATER NEGATIVE WITH RRSPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 100 VOLTS 
TOTAL DC ANO PEAK 20 VOLTS 

MAxIMUm PLATE VOLTASE 300 VOLTS 

MAXIMUM NEGATIVE DC GR:D VOLTAGE 50 VOLTS 

MAXIMUM PLATE DISSIPATION 2.7 WATTS 

HEATER WARM—UP TIME ( APPROX.) * 11.0 SECOND 

A mmEN TIE $ 17X7A IS USED AS A. CASCODE AMPLIFIER AND THE TWO SECTIONS ARE CONNECTED IN SERIES, 
THE NEATER CATHODE VOLTAGE OF THE GROUNDED GRID STAGE MAY BE AS HIGH AS 2$0 vOLTS MAXIMUM WITH 
RESPECT TO THE CATHODE. 

*HEATER HARM-UP TIME IS DEFINED AS THE TIME REOUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 
BOB OF rTS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 

OF THE TORE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAI HEATER OPERATING 
RESISTARZE. 

CONTINUED ON FOLLOWING PAGE 

4.7 VOLTS 

 41 

TuMG - SOL ELECTRII INC. ELECTRON TUBE DIvISION BLOOMFIELD, PER ,ERSET, U.S.A. OCTOBER 1, 195x PLATE ON024 



5BK7A TENTATI VE DATA 

  TUNG-SOL   

CONTINUED FRO,. PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS AI AMPLI H-Jr- - EACH SECTION 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTA4E 

CATHODE BIAS RESISTOR 

AMPLIFICATION FACTOR 

PLATE RESISTANCE ( APPROX.) 

TRANSCONDUCTANCE 

PLATE CURRENT 

GRID VOLTAGE ( APPROX.) FOR lb . 10 µA. 
NOISE FIGURE R 

£.7 VOLT-. 
0.6 AMP. 

150 VOLTS 

56 OHMS 
43 

4 600 OHMS 

0 300 MMHO 

18 MA. 

- 11 VOLT', 

7 DECIBELS 

8AS NEASuRED IS A CASCODE AMPLIFIER mNICM OPERATES AT A PLATE SUPPLY VOLTAGE OF 250 VOLTS, A 

PLATE CURRERT OF le AA., A FREPUEACY OF ZIO MEGACYCLES, A STAGE BARDIFIDTM OF 7 mEGACYCLES, AMC 
AA EFFECTIVE SOI SE ISANDNIOTH OF 3.5 MEGACTELES• 

5BK7A 
EACH SECTION 
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TENTATIVE DATA 513Q7A 

7" 

I MAX16 f 

MAX. 
2,f 

1111111 
imAx. 

GLASS BULB 

TIUMHI-S II L 

DOUBLE TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

5.6 VOLTS U.45 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

9 PIN NOVAL 

90a 

THE 58Q7A IS A MED,UM-MU DOUBLE TRIODE USING THE 9 PIN MINIATURE CON-
STRUCTION. tS INTENDED FOR USE AS THE FIRST RF AMPLIFIER TUBE IN 
TUNERS OF VHF TELEVISION RECEIVERS OR AS A LOW NOISE IF PRE-AMPLIFIER 
TUBE IN UHF TELEVISION RECEIVERS EMPLOYING A CRYSTAL MIXER. HIGH TRANS-
CONDUCTANCE, LOW INPUT CAPACITANCE, LOW INPUT LOAFING ANC LOW PLATE TO 
CATHODE CAPACITANCE MAKES IT ESPECIALLY USEFUL IN THE DJRECT-COUPLED RF 
STAGE OF TELEVISION RECEIVERS UTILIZING A DRIVEN RF-GROUNDED-GRID AMPLI-
FIER OR THE CASCODE TYPE OF CIRCJIT. THERMAL CHARACTER STICS OF THE 
HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM-UP 
CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE 
SIMILARLY COVTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 
WITH EXTERIAL SHIELD 8315 

URIT Il VRIT 12 

GRID TO PLATE 1.15 1.15 gg f 

INPUT 2.85 ---- ggf 

INPUT ( GROUNDED GRID) ---- 4.95 ggf 

OUTPUT 1.35 ---- ggf 

OUTPUT ( GROUHOED GRID) ---- 2.27 ggf 

PLATE TO CATHODE ( MAX.) 0.15 0.15 ggf 

HEATER TO CATHODE 2.65 2:70 NO 
PLATE OF UNIT iii TO PLATE OF UNIT 02 ( MAX.) 0.010 gl•Lf 
PLATE OF UNIT 02 TO PLATE 

AND GRID OF UNIT 4¡ (MAX.) 0.024 gg f 

RATINGS 
ATERPRETED ACCORDING TO DESIGN CENTER VALUES 

CLASS A1 AMPLIFIER - EACH TRIODE UNIT 

HEATER VOLTAGE 5. 6 VOLTS 

MAXIMUM HEATER CATHODE VOLTAGE: 

HEATER NEGATIVE W'TH RESPECT TO CATHODE 
TOTAL DC AND PEAK 200A VOLTS 

HEATER POS T I VE WITH RESPECT TO CATHODE 
DC 100 VOLTS 
TOTAL DC AND PEAK 200A VOLTS 

MAXIMUM PLATE VOLTAGE 250A VOLTS 

MAXIMUM PLATE DISSIPATION 2 WATTS 

MAXIMUM CATHODE CURRENT 20 MA. 

MAXIMUM GRID CIRCUIT RESISTANCE 0.5 MEGOMM 

HEATER WARM— UP TIME ( APPROX.) 11.0 SEC. 

UIOER CUT-OFF CONDITIONS. 10 HF-GROUNDED- GRID CIRCU I - 5 • I TN DIRECT- COUPLED DRIVE, IT IS 
PERMISSIBLE FOR THIS VOLTAGE -0 RE AS NIGH AS 300 DOLTS. 

*NEATER WARN-UP ONE IS DEFINED AS THE TINE REOUI RED FOR TNE vOLTAGF ACROSS THE NEATER TO REACH 

BOO OF ITS RATED VOLTAGE AFTER APPLYING V TINES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE NEA'ER IR SERIES WITH A RESISTANCE OF ROLDE 3 TINES THE NOMINAL NEATER OPERATING 
RESISTANCE. 

CONTINUED ON FOLLOWING PAfiE 

 4/ 

TUOG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S... FEBRUARY 1, 1951 PLATE IBEIBI3 



5BQ 74 TENTATIVE DATA 

TUNS-SOL 

CONTINVEC FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A1 AMPLIFIER — EACH UNIT • 
DESIGN 

CENTER VALUES 

HEATER VOLTAGE 5.6 VOLT 

HEATER. CURRENT 0.45 AMP. 

PLATE VOLTAGE 150 VOLT' 

CATHODE BIAS RESISTOR 220 OHMS 

AMPLIFICATION FACTOR 39 
PLATE RESISTANCE 6 100 OHMS 

TRANSCONDUCTANCE 6 400 UMHOS 

PLATE CURRENT 9 MA. 

GRID VOLTS ( APPROX.) FOR lb 10 µAMP. — 10 VOLTS 

PUSH—PULL RF GROUNDED GRID CIRCUIT — EACH UNIT 

HEATER VOLTAGE 5.6 VOLTS 

HEATER CURRENT 0.45 AMP. 

PLATE VOLTAGE 150 VOLTS 

GRID VOLTAGE ( OBTAINED FROM CATHODE RESISTOR) —2 VOLTS 

CATHODE RESISTOR ( COMMON TO BOTH UNITS) 100 OHMS 

PLATE CURRENT 10 MA. 

RF GROUNDED GRID CIRCUIT WITH DIRECT—COUPLED DRIVE 
UNIT Hl ( DRIVER TUMEI IS OIRECTLY COUPLED TO UNIT OS ( DRIVEN 
RP-GROUNDED-GRID AMPLIFIER TUNE, AS SHOWN IN ACCOMPANYING CIRCUIT. 

UNIT 01 UNIT it 

HEATER VOLTAGE 5.6 5.6 VOLTS 

HEATER CURRENT 0.45 0.45 AMP. 

PEAK NEATER CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 1 250 VGLTS 

PLATE SUPPLY VOLTAGE 250 250 VOLTS 

PLATE VOLTAGE 135 115 VOLTS 

GRID VOLTAGE — 1 ___ VOLTS 

GRID RESISTOR --- 0.5 MEGOHM 

PLATE CURRENT 10 10 MA. 

GRID CURRENT 0 0 MA. 

GRID VOLTAGE ( APPROX.) FOR lb = 10 µAmP. —14 ___ VOLTS , 

SIMILAR TIP, REPIRVICg: gxcept for heater ratings and heater warit-up tine the 5.9C -4 

is identical to the 613Q7A. 

,/ 



TENTATIVE DATA 

CI: 33 uo, 400 VOLTS 

Ci: 1000 uuf, 400 VOLTS 

C3: 1000 vuf, 400 VOLTS 

C4: 1000 uuf, 400 VOLTS 

C5: 0.5 to 1.5 uuf, 400 VOLTS 

CD: 1000 uuf, 400 VOLTS 

Cl,  2 uuf, 400 VOLTS 

CV: 33 4 uf, 400 VOLTS 

C4: 1000 uuf, 400 VOLTS 

5BQ7A 

TUNG-SOL  -\ 

Li, L2: 8IFILAR CHOKES, EACH 10 

TURKS NO. 18 ENAMEL WIRE 

1/4. COIL FORM 

13: TUNED CIRCUIT ELEMENT OF 

TUNER. VALUE DEPENDS ON DIS-

TRIBOTEDCIRCuITCAPACITANCES. 

TO DETERMINE TAP PO NT, TAP 

DOWN TO 80 TO 901 OF TOTAL 

RIMER OF TURNS 

OUTPUT 

Cs 

VOLTS 

41: 10000 OHMS, 0.5 WATT 

42: 100 OHMS, 0.5 WATT 

q3: 500000 OHMS, 0.5 WAT 

u4: 100 OHMS, 0.5 WATT 

-1: TUNED CIRCUIT ELEMENT 

OF TUNER. VALUE DE-
PENDS OR DISTR ,BuTED 
CIRCO IT CAPACITANCE,. 

DRIVEN RF-GROUNDED GRID AMPLIFIER CIRCUIT WITH DIRECT COUPLED DRIVE 

12 

C2 

Cl C2 C3 C4 C5: 

1000 uuf, 400 VOLTS 

C6 Cl, 
100 uuf, 400 VOLTS 

CA: 1000 uuf, 400 VOLTS 

TYPE 
5BQ7A 

L3 -_-

5.6 
VOLTS 

C6 

C5 

1  

c7 

Ll L4: TUNED CIRCUIT ELEWENTS 

OF TUNER. vALuESDIPEND 

ON DISTRI8uTED CIRCUIT 

CAPACITANCES. 

R2 

4150 
VOLTS 

C8 

OUTPUT 

L2 LI: OIFILAR CHORES, 

EACp 10 TURNS OF 

NO. 18 ENAMEL WIRE, 

1/4 K COIL FORM. 

FIl R2: 100 OHMS, 0.5 WATT 

PUSH-PULL RF GROUNDED- GRID CIRCUIT 

TuNv-SOL ELECTRIC INC. ELECTRON TUBE DIVISION 81008E 1E1,0, NEW dERSEY. U.S.A. FEBRUARY 1, 0957 PLATE uy899 



5B074 TENTATIVE DATA 

100 200 300 

PLATE YOLTS 

51197A 
EACH UNIT 

Ef = 5.6 Volts 

400 500 

100 

93  

5897A 
EACH UNIT 

Ef 5.6 Volts 
Eb 150 Volts 

 gm 
 rp 

II  
2.5 5.0 7.5 10.0 

PLATE MILLIAMPERES 

lh 

10000 20 

o 
7500 3 15 

12.5 

• 
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TENTATIVE DATA 5B07A 

• 

• 

1 .1 

58137A 

Ef = 5.6 Volts UNIT 
NO 1 SUPPLY 

VOLTS 

20 lec 
0 

=Z7 

W  : 5 cc 
w 

# 

a_ 
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4.. 
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I— 
*I 
—I 
a. 
c..1 

A I-
x 
= 

0 

.\:..- 
...1 

_ 
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5BQ7A 
Ef = 5.6 Volts 

Curve A: Supply Volts - 300 
Curve B: Plate Volts - 150 
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TENTATIVE DATA 

TUNO•SOL 

5BR8 

IR IODE PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

4.7 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSI - IOR 

BOTTOM VIEW 
MINIATURE BUTTON 

9 PIN BASE 

9FA 

THE 58R8 COMPRISES TWO ELECTRICALLY INDEPENDENT SECTIONS -- A TRIODE AND 
A PENTODE -- IN THE 9 PIN MINIATURE CONSTRLCTION. BOTH UNUS ARE CAPABLE 

OF GOOD PERFORMANCE AT THE HIGHER FREQUENCIES. THE TUBE MAY BE USED AS A 
LOCAL OSCILLATOR PENTODE MIXER FOR FM OR TELEVISION RECEIVERS OR IN 
THE MANY COMBINED FUNCTIONS IN SUCH RECEIVERS. THE 5BRE IS INTENDED FOR 
USE IN 600 MA. SERIES HEATER RECEIVERS. THERMAL CHARACTERISTICS OF THE 
HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM-UP 
CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE 
SIMILARLY CONTROLLED. WITH THE EXCEPTION OF THE HEATER VOLTAGE ITS 
CHARACTERISTICS ARE IDENTICAL TO THE 6BR8. 

DIRECT INTERELECTRODE CAPACITANCES 

WITH WITHOUT 
PENTODE UNIT: SHIELD 4315 SHIELD 

GRID 01 TO ,LATF ‘.) 0.015MAX. uf 

INPUT 5.0 5.0 auf 
OUTPUT 3.5 2.6 1.1.11. f 

TRIODE UNIT: 

GRID TO PLATE 1.8 1.8 uuf 
GRID TO CATiODE 2.5 2.5 auf 

PLATE TO CATHODE 1.0 0.4 ugf 
CATHODE TO lEATER ( EITHER SECTION) APPROX. 3.0 3.0 uf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN : ENTER SYSTEM 

TRIODE PENTODE 
UNIT UNIT 

HEATER VOLTAGE 4.7 VOLTS 

MAXIMUM HEATER-CATHODE VOLTAGE; 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 250 250 VOLTS 

HEATER POSITIVE WITH RESPECT..TO CATHODE 

DC 100 100 VOLTS 

TOTAL OC AND PEAK 200 200 VOLTS 

MAXIMUM PLATE VOLTAGE 300 300 VOLTS 

MAXIMUM GRIC 02 VOLTAGE 300 VOLTS 

MAXIMUM PLAIE DISSIPATION 2.7 2.8 WATTS 

MAXIMUM GRID 02 DISSIPATION 0.5 WATTS 

MAXIMUM POSITIVE DC GRID 0j VOLTAGE 0 VOLTS 

MAXIMUM POSITIVE DC GRID VOLTAGE 0 --- Nps 
HEATER WARM-UP TIME ( APPROX.). 11.0 SECONDS 

HEATER BARN- UP I- ME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROS'. THE HEATER TO REACH 

801 OF ITS RAT!:0 VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE NESTER IN SERAES WI TM A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

CONTINUED ON FOLLOWING PAGE 

TuNG-SOL ELECTRIC INC. ELECTRON TUBE O VISION BLOOMFIELD, NEW uERSEY. U.S.A. DECEMBER 1, 1955 PLATE ,v4423 



5BR8 

TUI18-SOL 

TENTATIVE DATA 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 150 

GRID 02 VOLTAGE ---

CATHODE RESISTOR 56 

TRANSCONDUCTANCE 8 500 
GRID #¡ VOLTAGE ( APPROX.) FORII:FlO A. -12 
PLATE CURRENT 18 
GRID 12 CURRENT ---

PLATE RESISTANCE (APPROX.) .005 

AMPLIFICATION FACTOR 40 

CONTINUED PROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

TRIODE PENTODE 

4,7 

0.6 
VOLTS 

AMP. 

250 VOLTS 

110 VOLTS 

68 0),IMS 

5 200 µMHOS 

-10 VOLTS 

10 MA. 

3.5 MA. 

0.40 MEGOHM 

I 

• 

• 



TENTATIVE DATA 5BW8 

a 

• 

7. 
T3 - 
MAX 

f I 

16 
MAX. 

¡MAX. 

GLASS BULB 

TUNO-SOL   

DOUBLE—DIODE PENTODE 

MINIATURE TYPE 

COATED uNIPOTENTIAL CATHODE 

HEATER 

4.7 VOLTS 0.6±6% Alp. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL BUTTON 9 PIN BASE 

9,1K 

THE 5SW8 IS A DOUB_E-DIODE PENTODE IN WHICH SEPARATE CATHODES ARE PRO-
VIDED FOR THE TWO SECTIONS. THE DIODE SECTIONS ARE INTENDED FOR LSE 
PRIMAR Ls( As A HORIZONTAL PHASE DETECTOR IN TELEVISION RECEIVERS. THE 
pENTODC SECFION ! S SUITABLE FOR USE As A SOUND IF AMPLIFIER, SOUND 
LIMITER, AND AUTOMATIC-GAIN-CONTROL KEYER. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL MELD 

PENTODE GRID #1. TO PLA — E ( MAX.) 

PENTODE INPUT 

PENTODE OUTPUT 

GRID di TO EACH DIODE PLATE ( MAX.) 

DIODE N( PLAIE TO DIODE CATHODE & HEATER 

DIODE # 2 PLATE TO DIODE CATHODE & HEATER 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

0.020 iigf 
4.8 µµf 
2.6 µgf 

0.006 MO-
1.3 MO 
1.2 Mgt 

HEATER VOLTAGE 4.7 VOLTS 

MAXIMUM PLATE VOLTAiE 0.6±6% voLrs 
MAXIMUM SCREEN—SUPP_Y VOLTAGE 330 VOLTS 

MAXIMUM SCREEN VOLTAGE SEE SCREEN RAT IRA CHART 

MAXIMUM POSITIVE DC GRID # 1. VOLTAGE 0 VOLTS 

MAXIMUM NEGATIVE DC GRID gi VOLTAGE 55 voLrs 
MAXIMUM PLATE DISSIPATION 3.0 WATTS 

MAXIMUM SCREEN DISSIPATION 0.55 WATTS 

MAXIMUM HEATER— CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT 100 VOLTS 

TOTAL DC AND PEAK 200 VOLTS 

HEATER NEGATIVE W TH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOL'S 

MAXIMUM GRID Nj CIRCUIT RESISTANCE 

WITH FIXED BIAS 0.1 MEGCHW= 

WITH CATHODE BIAS 0.5 MEGOHMS 

MAXIMUM DIODE CURRENT FOR CONTINUOUS OPERATION ( EA. SEC.) 5.0 MA. 

HEATER WARM— UP TIME ( APPROX. ; * L .,) SECCNDS 

*HEATER WARN- UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACV), . TM( NEATER TO REMO 
BOO OF 1.5 RATEC VOLTAGE AFT.- 11 APPLYING 4 TIRES RATER HFATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL NEATER OPERATING 
RESISTANCE. 

TO14-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOmFIELD, NEW JERSEY, U.S.B.SEPTEMBER 1, 1950 PLATE 15310 



5BW8 TENTAT I VE DATA 

TUNO-SOL 

CONTINUED FRO« PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

55151-f VOLTACE 

HEATER CURRENT 

PLATE VOLTAGE 

SCREEN VOLTAGE 

CATHODE — BIAS RESISTOR 

PLATE RESISTANCE ( APPROX.) 

TRANSCONDUCTANCE 

PLATE CURRENT 

SCREEN CURRENT 

GRID VOLTAGE ( APPROX.) Ib= 1C) MAW'S 

AVERAGE DIODE CURRENT ( EACH DIODE) 

WITH 5 VOLTS DC APPLIED 

4./ VOLTS 

0.6±6% AMP. 

250 VOLTS 

110 VOLTS 

68 OHMS 

0.25 MEGOHMS 

5200 µMHOS 

10 MA. 

5.5 MA. 

— 10 VOLTS 

20 MA. 

bESIGN-IIAXIMUm RATINGS ARE THE LIMITING VALUES ExPRESSED WITH RESPECT TO BOGIE TUBES AT WHICH 
SATISFACTORY TUBE LIFE CAN BE EXPECTED TO OCCUR. TO OBTAIN SATISFACTORY CIRCUIT PERFORMANCE, 
THEREFORE, THE EQUIPMENT DESIGNER MUST ESTABLISH THE CIRCUIT DESIGN SO THAT NO DESLIN-MAXIMUM 

VALUE IS EXCEEDED WITH A BOGIE TUBE UNDER THE WORST PROBABLE OPERATING CONDITIONS WITH RESPECT 

70 SUPPLY- VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, EQUIPMENT CONTROL ADJUSTMENT, LOAD 
VARIATION, ANA ENVIRONMENTAL CONDITIONS. 
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TENTATIVE DATA 5BW8 
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TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. SEPTEMBER 1, 095 PLATE 45111 



5BW8 TENTATIVE DATA 

561/8 

PENTODE SECTION 

Ef = 4.7 Volts 
Eb - 250 Volts 

-10.0 -75 -50 

GRID # I VOLTS 

-25 

15 

10 

5 

 oo 

P
L
A
T
E
 
M
I
L
L
I
A
M
P
E
R
E
S
 

-10.0 

58W8 

PENTODE SECTION 

Ef = 4.7 Volts 
Eb = 250 Volts 
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GRID #1 VOLTS 
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TENTATIVE DATA 5BW8 

• 

e 

58,18 

PENTODE SECTION 

Ef = 4.7 Volts 
Eb = 250 Volts 
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TJOG-:.OL ELECTRIC INC. ELECTRON TUBE DIVISION OLOoNFIELD, N B dEASEY, U.S.A. SEPTEMBER 1, 1958 PLATE 45312 
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5CG8 

TUNG-SOL 

FRIODE PENTODE 

MINIATURE TYPE 

• 

GLASS BULB 

MINIATURE BUTTON 

9 PIN BASE 594 

OUTLINE DRAWING 

JEDEC 6-2 

COATED UNI POTENTIAL CATHODE 

FOR USE AS A COMBINED 

OSCILLATOR AND MIXER 

IN TELEVISION RECEIVERS 

ANY MOUNTING POSITION 

G GI 

BOTTOM VIEW 

BASING DIAGRAM 

JEDEC 9GF 

THE 5CG8 IS A MU-TIUNIT TUBE OF THE 9 PIN MINIATURE CONSTRUCTION CONTAINING A MEDIUM-

MU TRIODE AND SHARP CJT,DFF PENTODE IN ONE ENVELOPE. IT IS DESIGNED PRIMARILY FOR 

USE AS A COMBINED OSCILLATOR AND MIXER IN 600 MA. SERIES HEATER OPERATED TELEVISION 

RECEIVERS U- ILIZING AN INTERMEDIATE FREQUENCY IN THE ORDER OF 41 MC. THERMAL CHAR 

ACTERISTICS OF -HE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURIN( 

THE WARM-UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMI 

LARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 

WITH VUTHOUT 

SHIELDA SHIELD 

PENTODE GRID 1 TO PENTODE PLATE: (PG1 TO PP) MAX. 0.02 0.04 Pf 

PENTODE INPLT: PG1 TO ( h+K+PG2+PG3) 4.8 4.6 Pf 

PENTODE OUTPUT: PP TO ( HI+ +PG2+PG3) 1.6 0.9 Pf 

CATHODE TO HEATER: (K TO H; 6.0B 6.0 Pf 

TRIODE GRID TO -RIODE PLATE: (TG TO TP) 1.5 1.5 pf 
TRIODE INPUT: TG TO (H+K) 2.4 2.0 Pi 

TRIODE OUTPUT: TP TO (H + K) 1.0 0.5 Of 

PENTODE GRID 1 TO TRIODE PLATE: ( PG) TO TP) MAX. 0.04 0.05 Pf 

PENTODE PLA1E TO TRIODE PLATE: ( PP TO TP) MAX. 0.008 0.05 Pf 

A EXTERNAL SHIELD 315 CONNECTED TO PIN 3. 

EXTERNAL SHIELD 315 CONNECTED TO PIN 6. 

CONTINUED ON FOLLOWING PAGE 

7,11G-SOL E.FCTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A.. SEPTEMBER 1, 1962 PLATE 16563 



5CG8 

TUNO•SOL 

CONTINUED FROM PRECEDING PAGE 

HEATER CHARACTERISTICS AND RATINGS 

DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS- 239 

AVERAGE CHARACTERISTICS 

HEATER WARM-UP TIME C 

4.7 VOLTS 600 MA. 

11 SF ,ONIY 

HEATER SUPPLY LIMITS: 

VOLTAGE OPERATION 4.7 VOLTS 

CURRENT OPERATION 600±40 MA. 

MAXIMUM HEATER CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 100 VOLTS 

TOTAL DC AND PEAK 200 VOLTS 

MAXIMUM RATINGS 

DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-239 

PENTODE PLATE VOLTAGE 275 VOLTS 

TRIODE PLATE VOLTAGE 275 VOLTS 

GRID 2 SUPPLY VOLTAGE 275 VOLTS 

GRID 2 VOLTAGE SEE J5-C4-2 

PENTODE PLATE DISSIPATION 2.3 WATTS 

GRID 2 DISSIPATION 0.45 WATTS 

POSITIVE DC GRID 1 VOLTAGE 0 VOLTS 

POSITIVE DC TRIODE GRID VOLTAGE 0 VOLTS 

TRIODE PLATE DISSIPATION 1.7 WATTS 

TYPICAL OPERATING CHARACTERISTICS 

CLASS Al AMPLIFIER 

TRIODE PENTODE 

PLATE VOLTAGE 125 125 VOLTS 

GRID 3 VOLTAGE CONNECTED TO PIN 3 AT SOCKET 

GRID 2 VOLTAGE ---- 125 VOLTS 

GRID 1 VOLTAGE -1.0 -1.0 VOLTS 

TRANSCONDUCTANCE 6,500 5,500 µMHOS 

PLATE CURRENT 12.0 9.0 MA. 

GRID 2 CURRENT ---- 2.2 MA. 

PLATE RESISTANCE (APPROX.) 6,000 300,000 OHMS 

AMPLIFICATION FACTOR 40 ----

GRID 1 VOLTAGE (APPROX.) FOR lb=20µA -7 -6.5 VOLTS 

ZERO BIAS TRANSCONDUCTANCE 

(WITH Eb = 100 V; Ec2 = 70 V) 5,700 µMHOS 

HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE NEATER TO 

REACH 130% OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT 

CONSISTING OF THE TUBE HEATER IN SEREIS WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL 

HEATER OPERATING RESISTANCE. 
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5CG8 

1 I 5CG8 
PENTODE UNIT - 
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12.5 

Rci = 120000 Ohms E ..› ca 
TE Oscillator Volts at 

wix 
Grid #1 - 2.6 rira -- 

10.05 o lb   / 
_ 

i i1 _ c2 J_______ 
t _ 

"i7 -, ------Or I 1;--- -1 - 

-- • 
( 

i - 

là1500 % 
..-. - 

: 
7.5 C .__, 

- < .-. - 

à ei - 

E. 
- 

c, 

v,1000 _ - 

i 
5.0 ,cg -_ 

o c" I- - 
- 

o .0 - - 
V) 

2.5 ui I-> 
O 

/ 
«..3 ". 

a_ 1—. 
H- 

0 .., 0 
_. 

-10 -8 -6 -4 -2 0 
__ 

GRID #1 SUPPLY VOLTS 
__ 

i I I i TTT i I 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE CIYISION, BLOOMFIELD, NEW JERSEY, U.S.A. SEPTEMBER 1, 1962 PLATE . 6565 



• 

0 



TENTATIVE DATA 5CL8 

7. 

MAX 

i. 
16 
MAX • 

2d 

MAX. 

GLASS BULB 

TUNG-SOL 

TRIODE TETRODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

4.7 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

9 PIN BASE 

9FX 

THE 5C_8 IS A MINIATURE TRIODE TETRODE DESIGNED FOR USE AS A VHF OSCIL— 
LATOR—MIXER. THERMAL CHARACTERISTICS OF T-IE HEATER ARE CONTROLLED SJCH 
THAT HEATER VOLTAGE SURGES DURING THE WARM—UP CYCLE ARE MINIMIZED PRO— 
VIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. EXCEPT 
FOR HEATER RATINSS.THE 5OL8 IS IDENTICAL TO THE 6CL8. 

DIRECT INTERELECTRODE CAPACITANCES 

TRIODE: 
GRID TO PLATE ( G TO P; 

INPUT: G TO ( H+ K) 

OUTPUT: P TO ( H -1-4() 

WITH WITHOUT 
SHIELD 1915 SRIELD 

— 1.8 mg! 
2.7 2.7 Meef 

1.2 0.4 gg' 

TETRODE: 

GRID TO PLATE ( Gi TO F) (MAX.) .016 .028 meif 
INpUT: Gi TO ( H+K+G 2 ) 5.0 5.0 geef 
OUTPUT: P TO ( H+K+G2) 3.0 2.0 goef 

CATHODE TO HEATER ( EITHER SECTION APPROX.) 2.5 2.5 ggf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

TRIODE TETRODE 

HEATER VOLTAGE 4.7 4.7 VOLTS 
MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 1.00 100 VOLTS 

TOTAL DC AND PEAK 200 200 VOLTS 

MAXIMUM PLATE VOLTAGE 300 300 VOLTS 

MAXIMUM GRID . 2 SUPPLY VOLTAGE 300 VOLTS 

MAXIMUM GRID # 2 VOLTAGE SEE RATING CHART 

MAXIMUM PLATE DISSIPATION 2.7 2.8 WATTS 

MAXIMUM GRID # 2 DISSIPATION --- 0.5 WAT 

MAXIMUM POSITIVE GRID # 1 VOLTAGE 0 0 VOLTS 

COMTINuED OR FOLLOWING NAGE 

TRIS-SOL ELECTRIC INC. ELECTRON TumE DIVISION ALooNFIELD, NEW JERSEY, U.S.A. APRIL 1, 1956 PLATE A.IN52 



5CL8 TENTATIVE DATA 

TUNG-SOL 

CONTINUED t014 PRECEDING PAGE 

RATINGS—coNT ,D. 

MAXIMUM GRID jilt CIRCUIT RESISTANCE: 

FIXED BIAS 

SELF BIAS 

HEATER WARM—UP TIME R 

TRIODE TETRODE 

0.5 0.25 MEGOHM 

1.0 1.0 MEGOHM 

11.0 SECONDS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

AI AMPLIFIER 

HEATER VOLTAGE 4.7 4.7 VOLTS 

HEATER CURRENT 0.6 0.6 AMP. 

PLATE VOLTAGE 125 125 VOLTS 

GRID Al VOLTAGE __— 125 VOLTS 

GRID Ai VOLTAGE 0 — 1.0 VOLTS 

CATHODE BIAS RESISTOR 56 --- OHMS 

AMPLIFICATION FACTOR 40 ---
PLATE RESISTANCE ( APPROX.) .005 0.1 MEGOHM 

TRANSCONDUCTANCE 8 000 5 800 gmHos 
PLATE CURRENT 15 12 MA. 

GRID Al CURRENT --- 4.0 MA. 

GRID Al. VOLTAGE ( APPROX.) 

FOR Tb = S() A. DC —9 —10 VOLTS 

* HEATER wARN-U' TINE IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 

BOS OF ITS RATED VOLTAGE AFTER APPLYING 4 TINES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TORE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIRES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

SIMILAR rrpg REITRLICIP ExcePt for heater ratings and heater ware-Q0 time the 5CL8 is identi-
cal to the 6CLR. 

• 

• 



TENTATIVE DATA 5CL8 

100 5CL8 
Pating Chart 

C  25 50 75 100 
SCREEN GRID VOLTAGE EXPRESSED AS PERCENT 
OF MAX. SCREEN GRID SUPPLY VOLTAGE RATING 

TuN6-50L ELECTRFC I.C. ELECTRON TUBE OlviSION BLOOMFIELD, BER JERSEY, U.S.E. APRIL 1, 1956 PLATE, BM653 
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TENTATIVE DATA 5CL8A 

rMAX. 
e 

16 
MAX. 

6 

MAX. 

GLASS IOU 

TUNS-SOL 

TRIODE TETRODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

4.7 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

9 PIN BASE 

BN0 

THE 5CL8AIS A MINIATURE TRIODE TETRODE DESIGNED FOR USE AS A VHF OSCIL 
LATOR—MIXER. THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH 
THAT HEATER VOLTAGE SiRGES DURING THE WARM—UP CYCLE AE MINIMIZED PRO— 
VIDED IT , S USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. EXCEPT 
FOR HEATER RATINGS THE 5CL8AIS IDENTICAL TO THE 6CLHA. 

DIRECT INTERELECTRODE CAPACITANCES 

TRIODE: 
GRID TO PLATE ( G To P) 

INPUT: G TO ( H+ K) 

OUTPUT: P '0 ( H + K) 

TETRODE: 

GRID TO PLATE ( Gi TO P) ( MAX.) 

INPUT: Gi TO ( H+K+C 2 ) 

OUTPUT: P '0 ( H+K+G2) 

CATHODE TC, HEATER ( EITHER SECTION APPROX.) 

KITH - WITHOUT 
SHIELD A315 SHIELD 

1.8 1.8 ggf 

2.7 2.7 Mgt 
1.2 0.4 ggf 

0.010 0.028 ggt 

5.0 5.0 fflt 
3.4 2.4 ggt 

2.5c 2.5 mohf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

TRIODE TETRODE 

HEATER VOLTAGE 4.7 4.7 VOLTS 

MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 200 VOLTS 

HEATER POS ,TIVE WITH RESPECT TO CATHODE 

DC 100 100 VOLTS 

TOTAL CC AND PEAK 200 200 VOLTS 

MAXIMUM PLATE VOLTAGE 300 300 VOLTS 

MAXIMUM GRID 02 SUPPLY VOLTAGE 300 VOLTS 

MAXIMUM GRES A2 VOLTAGE SEE RATING CHART 

MAXIMUM PLATE DISSIPATION 2.7 2.8 WATTS 

MAXIMUM GPID A2 DISSIPATION --- 0.5 WATT 

MAXIMUM P0a1TIVE . L , P ,D Ai VOLTAGE 0 0 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TINA-SOL ,, ECTRIC INC. ELECTRON PUBE DIVISION BLOOMFIELD, NEW 'JERSEY, U.S.A. JANUARY 1, 1958 PLATE W5149 
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  TUNO•SOL   

CONTINUED FROM PRECEDING PAGE 

RATINGS — CONT ID. 

MAXIMUM GRID Ni CIRCUIT RESISTANCE: 

FIXED BIAS 

CATHODE B;AS 

HEATER WARM—UP TIME A 

TENTATIVE DATA 

TRIODE TETRODE 

0.5 
1.0 

0.25 
1.0 

11.0 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

AI AMPLIFIER 

MEGOHM 

MEGOHM 

SECONDS 

TETRODE TRIODE 
SECTION SECTION 

HEATER VOLTAGE 4.7 4.7 4.7 VOLTS 

HEATER CURRENT 0.6 0.6 0.6 AMP. 

PLATE VOLTAGE 100 125 125 VOLTS 

SCREEN VOLTAGE 100 125 --- VOLTS 

GRID Hi VOLTAGE 0 — 1.0 --- VOLTS 

CATHODE — BIAS RESISTOR --- --- 56 OHM , 

AMPLIFICATION FACTOR --- 40 

PLATE RESISTANCE ( APPROX.) 100000 5000 OHMS 

TRANSCONDUCTANCE 8200 64Q0 80Q0 mmHOS 

PLATE CURRENT 12 15 MA. 

SCREEN CURRENT 4.0 --- MA. 

GRID Ni VOLTAGE ( APPROX.) 

I,. = 10 PAMPERES — 10 — 9 VOLTS 

HEATER mARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 

80% OF ITS RATED VOLTAGE AFTER APPLYING V TIMES RAYED HEATER VOLTAGE TO A CIRCUIT CONSISTING 

OF THE TUBE HEATER IN SERIES miln A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERPTING 
RESISTANCE. 

SIMILAR TIPS ARPERENCE: Rxcept for heater ratings, the 5CL8A is identical to the 6CL6A. 
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5C08 

GLASS BULB 

SMALL-BUTTON NOVAL 
9 PIN BASE E9-1 

OUTLINE DRAMING 

JEDEC 6.2 

/-  TUNG-SOL   
TR I ODE-TETRODE 
MINIATURE TYPE 

UNIPOTENTIAL CATHODE 

HEATER 

,.7 VOLTS 600±40MA. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 

BASING DIAGRAM 

JEUEC ROE 

THE 5CG8 ; S A MEDIUM—MU TRIODE AND SHARP CUTOFF TETRODE IN THE 9 PIN 
MINIATURE CONSTRUCTION. IT MAY BE USED IN A WIDE VARIETY OF APPLICATIONS 
IN BLACK AND WHITE AND COLOR TELEVISION RECEIVERS, PAR7ICULARLY AS A 
:',OMBINED VHF OSCILLATOR AND MIXER IN TUNERS OF SUCH RECEIVERS UTILIZING 
AN INTERNED ATE FREOLENCY IN THE ORDER Oc 40 MC. THE T.,..TRODE UNIT IS 
INTENDED FOR USE AS A MIXER TUBE, BUT IT IS ALSO USEFUL AS A VIGEO 
INTERMEDIATE—FREOLENCY AMPLIFIER TUBE AND AS A SOUND : NTERMEDIATE FE — 

)uENCY AMPLIFIER TUBE. THE TRIODE UNIT IS SUITABLE FOR USIT: NOT ONLY AS A 
VHF OSCILLATOR, BUT ALSO AS A PHASE SPLITiER, SYNC—CLIPPER, SYNC—SEPA— 
RATOR, AND RF AMPLIFIER. THERMAL CHARACTERISTICS OF THE HEATER ARE CON— 
TROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM—UP CYCLE ARE 
MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CON— 

TROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 

TRIODE UNIT: 

GRID TO PLATE 

GRID TO CATHODE e. HEATER 

PLATE TO CATHODE AND HEATER 

TETRODE UNIT: 

1D Al TO ' LATE IMME.) 

GRID 0i TO CATHODE & I.G., 

GRID 02 & H EATER 

PLATE TO CA7HODE & I.S., 

GRID #2 & HEATER 

TETROCE PLATE TO TRICDE PLATE ( MAX.) 

HEATER TO CATHODE 

WITHOUT 
EXTERNAL 
SHIELD 

WITH' 
EXTERNAL 
SHIELD 

1.8 

2.7 

0.09 0.0 TT 

5.0 5.L 

2.5 3.' 

0.07 0.0 
5.0 

CONTINUED Om FOLLOWING PAGE 

•  
TuNG-SOL ELECTRIC INC. ELECTRON TORE DIVISION EILOONFIELD, NEW JERSEY, U.S.A. AUGUST 1, 196? ' 



5CQ8 

T11118•SOL 
CONTINUEC FROM PRECEDING PAGE 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MANImpu sySTEm 

CONVERTER SERVICE 

TRIODE 
UNIT 

AS OSC. 

TETRODE 
UNIT 

AS MIXER 

MAXIMUM PLATE VOLTAGE .— 

MAXIMUM GRID 02 SUPPLY VOLT A GE VOLT 
VOLT 

MAXIMUM GRID 02 ( SCREEN — GRID) VO_TAGE 

MAXIMUM GRID fi ( CONTROL — GRID) VOLTAGE: 

POSITIVE alAs VALUE 0 O ,,,L7 
MAXIMUM PLA -E DISSIPATION 5. -4— àATT 

MAXIMUM DRIB *2 INPUT: 

—* FOR GRID 02 VOLTAGES LP TO 165 VOLTS 

- GRID 02 VOLTAGES BETWEEN 165 & 30pv. --- GEL r 16uR; 4" 7? *— 

AT 

MAXIMUM GRID 01 INPUT 0.55 4—  
MAXIMUM PEAK HEATER — CATHODE VOLTAGE: 

à LTTS 
HEATER NECATIVE WITH RESPECT TO CATHODE 200 200 WATT 

HEATER POSITIVE WITH RESPECT TO CATHODE C 200 200c VOLTS 

HEATER WARM— UP TIME ( APPROx.) . 11.0 SECONDS 

MAXIMUM CIRCUIT VALUES 

GRID A1 CIRCUIT RESISTANCE: 

FOIS CATHODE — BIAS OPERATION ( MAX.) 

FOR FIXED — BIAS OPERATION ( MAX.) 0.5 0.25 MEGOHM 

TRIODE 
UNIT 

TETRODE 
UNIT 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

TRIODE 
UNIT 

TETRODE 
UNIT 

PLATE SUPPLY VOLTAGE 125 VOLTS 
GRID 02 SUPPLY VOLTAGE 125 VOLT , 

GRID fi VOLTAGE — 1 VOLT 

CATHODE — BIAS RESISTOR 56 ___ OHMS 

AMPLIFICATION FACTOR 40 

PLATE RESISTANCE ( APPROX.) 5 000 140 000 Gums 
TRANscousucTeNcE 8 000 5 800 gMHOs 

GRID fi VOLTAGE ( APPROX.) 

FOd PLATE CURRENT OF 1°0 /LAMP —7 —7 VOLTS 

PLATE CURRENT 15 12 NRA. 

GRID 112 CURRENT --- 4.2 MA. 

A WITH EXTERNAL SMIELO A315 CONNECTED TO CATHODE OF UNIT UNDER TEST. 

*ITN EXTERNAL SnIELD f315 CONNECTED TO GROuHD. 

THE DC COMPONENT MUST NOT EXCEED 100 VOLTS. 

HEATER WARN- UP TIME IS DEFINED AS THE TINE REQUIRED FOR TH c VOLTA6E ACROSS THE HEATER TD 
801 OF ITS RATED VOLTAGE AFTER APPLYING TIMES RATED HEATER VOLTAGE TO A CIRCUIT CON,ISTIA 
OF THE TUBE NEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER Op RAT, 
RESISTANCE. 

• 

—.INDICATES A CHANGE. 



TENTATIVE DATA 5CQ8 
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TUNG-SOL ELECTRIC NC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U S.A. OCTOBER 1 1957 PLAT 05081 



5CQ8 TENTATIVE DATA 
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TENTATIVE DATA 5CQ8 
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TENTATIVE DATA 5CR8 

MAX 

MAX. 

1 2AX _ 1; 
M 

GLASS BULB 

TUNG-SOL 

TR I ODE—PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

4.7 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

'? PIN BASE 

9GJ 

THE IS A MINIATURE TRIODE PENTODE USING THE 9—PIN MINIATURE CON— 
STRUCTION. THE PENTODE IS DESIGNED FOR TELEVISION IF, AND CONTAINS A SUP-
PRESSOR INTERNALLY CONNECTED TO THE TRIODE CATHODE PERMITTING DEGENERA-
TION IN THE PENTODE CATHODE. . THERMAL CHARACTERISTICS 017 —HE HEATER AR} 
CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM—UP CYCLE API 
MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CON-

TROLLED. EXCEPT FOR HEATER VOLTA.,E AND CURRENT, THE 5CRE, ID IDENTICAL h 
THE 6CR8. 

DIRECi INTERELECTRODE CAPACITANCES — APPRCX. 
OlinOuT Fl -FWML HI ELF) 

TRIODE: 
GRID TO PLATE: G TO. P 
INPUT: G TO (H + K) 

OUTPUT: P TO ( A + K) 

PENTODE: 
GRID in TO PLATE: Gi TO P (MAX.) 

INPUT: Gj TO (H+K+-G2+G .1+1.S.) 

OUTPUT: PTO (H+K+G2+G:+-I.S.) 

COUPLING: 
PENTODE PLATE TO TRIODE PLATE ( MAX.) 

PENTODE GRID 01 TO TB IODE PLATE ( MAX.) 

PENTODE. PLATE TO TRIODE GRID ( MAX.) 

HEATER VOLTAGE 

MAXIMUM HEATER-CATHODE VOLTAGE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 
DC AND PEAK 200 200 VOLT' 

HEATER POSITIVE wl - H RESPECT TO CATHODE 
DC 100 100 VOLTS 

DC AND PEAK 200 200 VOLTS 
MAXIMUM PLATE VOLTAGE 350 530 VOLTS 

MAXIMUM GRID /112 SUPPLY VOLTAGE 330 VOLTS 
MAXIMUM GRID * 2 VOL - AGE SEE RATING CHART 

RATINGS A 
INTER.RETED ACCORDING TO DESIGN ENTER SYSTEM 

1.6 Aut 

ggf 
1.4 pf 

0.018 

6.0 ggf 
2.8 ggf 

0.10 ggf 

0.14 pif 
0.011 ggf 

TRIODE PENTODE 
4.7 4.7 VOLT', 

CONTINUED OA FOLLOWING PAGE 

TOUX- SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW .. ERSEY, U.S.A. FEBRIARY 1, 1958 PLATE 1517/ 



5CR8 TENTATIVE DATA 

TINS-SOL 

CONTINUEC FROM PRECEDING PAGE 

RATINGS - coNTID A 
INTERPRETED ACCORDING 70 DESIGN CENTER SYSTEM 

HEATER VOLTAGE 

MAXIMUM POSITIVE GRID fa VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM GRID # 2 DISSIPATION 

MAXIMUM GR'D fa CIRCUIT RESISTA4CE 

FIXED BIAS 

SELF BIAS 

HFATFR WARM-UP TIME R 

TRIODE PENTODE 

4.7 4.7 VOLTS 

0 0 VOLTS 

2.75 2.3 WATTS 

0.55 WATT 

0.5 MEGOHM 

1.0 MEGOHM 

11.0 SECONDS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

LLAS:; A1 AMPLIFIER 

TRIODE PENTODE 

HEATER VOL'AGE 4.7 4.7 VOLTS 

HEATER CURRENT 0.6 0.6 AMP. 

PLATE VOLTAGE 125 125 VOLTS 

GRID g2 VOLTAGE 125 VOLTS 

GRID fa VOLTAGE - 2 0 VOLTS 

CATHODE BIAS RESISTOR 56 OHM" 

PLATE CURRENT 12 13 MA. 

GRID # 2 CURRENT 3 MA. 

AMPLIFICATION FACTOR 22 

TRANSCONDUCTANCE 4 000 7 700 gMHOS 

PLATE RESISTANCE ( APPROX.) 5 500 300 000 OHMS 

GRID fa VOLTAGE ( APPROX.) FOR /6= lc gA -13 VOLTS 

GRID in VOLTAGE ( APPROX.) FOR /b= 20 µA - 6.5 VOLTS 

PLATE CURRENT WITH Eci. =-3 Vdc, RK=C 2.8 MA. 

'DESIGN- MAXIMUM RATINGS ARE THE LIMITING VALUES EXPRESSED WITH RESPECT TO BOGIE TUBES AT WHICH 

SATISFACTORY TUBE LIFE CAN BE EXPECTED TO OCIUR. TO OBTAIN SATISFACTORY CIRCUIT PERFORMANCE, 

THEREFORE, THE EQUIPMENT DESIGNER MUST ESTABLISH THE CIRCUIT DESIGN 50 THAT NO DESIGN-MAXIMUM 

VALUE IS EXCEEDED WITH A BOGIE TUBE umpgi THE WORST PROBABLE OPERATING CONDITIONS w•TB RESPECT 

TO SupPLY-VOLTAGE VARIATION, EQUIPMENT ,OMPONINT VARIATION, EQUIPMENT CONTROL ADJuS"MENT, LOAD 
VARIATION, AMO ENVIRONMENTAL CONDITIONS. 

*HEATER WARM-UP TIME 15 DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATFR TO REACH 

BOB OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES WITH A RESISTAlut OF VALUE 3 TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 



TENTATIVE DATA 5CR8 
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50.118 
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TENTATIVE DATA 5CU4 

MAXI 

T— I2 
416 
MAX 

4. 

MAX. 

GLASS BULB 

TUNO-SOL 

RECTIFIER 

COATED UNI POT ENTI AL CA TF1OD E 

HEATER 

5.0 VOLTS 3.5 AMP. 

ANY MOUNTING POSITION 

BOTTOM VIEW 

SHORT MEDIUM SHELL 

PIN OCTAL 

8KD 

THE 5CU4 IS AN INDIRECTLY-HEATED CATHODE TYPE RECTIFIER DESIGNED FOR USE 

IN TELEVISION RECIEVERS. THE HIGH PERVEANCE OF THE DESIGN PERMITS MAXIMUM 

DC VOLTAGE OUTPUT.. 

RATINGS 

INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

HEATER VOLTAGE 5 D VOLTS 

MAXIMUM PEAK INVERSE PLATE VOLTAGE 800 VOLTS 

MAXIMUM AC PLATE VOLTAGE PER PLATE 285 VOLTS 

MAXIMUM DC OUTPUT CURRENT 425 MA. 

MAXIMUM STEADY STATE PEAK PLATE CURRENT 1.3 AMP 

MAXIMUM TRANSIENT PEAK PLATE CURRENT EAC-I PLATE 6.0 AMP 

TUBE VOLTAGE DROP SEE CURVE 

TYPICAL OPERATION 

FULL WAVE RECTIFIER WITH CAPACI1ANCE INPUT 

HEATER VOLTAGE 5.0 VOLTS 

HEATER CURRENT 3.5 AMP 

AC PLATE SUPPLY VOLTAGE EACH PLATE (R.M.Sà 260 VOLTS 

INPUT CAPACITANCE 40 gfd 

EFFECTIVE PLATE SUPPLY RESISTANCE (EACH PLATE) 30 OFIMS 

DC OUTPUT CUFRENT 385 MA. 

DC OUTPUT VOLTAGE AT FILTER INPUT 300 VOLTS 

I' IN SERVICE, CATHODE SHOULD BE CONNECTED TO HEATER. 

TUNG-SOL ELFCTR. C INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A., JUNE 1, 1960 PLATE edEIS9 



5CU4 TENTATIVE DATA 
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5CZ5 

e TUNI1-$011 

BEAM POWER PENTODE 

r MINIATURE TYPE 

UNI POTENTIAL CATHODE 

HEATER 

4.7 VOLTS 0.6±1o% AMP. 

AC OR DC 

ANY MOUNTING POSITIOM 

GLASS BULB BOTTOM VIEW 
SMALL BUTTON 
9 PIN NOVAL 

9111 

THE 5C25 IS A HIGH PERVEANCE BEAM POWER PENTODE IN THE 9-PIN MINIATURE 
CONSTRUCTION. IT IS INTENDED PRIMARILY FOR USE AS A VERTICAL-DEFLECTION 
AMPLIFIER TUBE IN HIGH-EFFICIENCY DEFLECTION CIRCUITS DF TELEVISION 
RECEIVERS UTILIZING PICTURE TUBES HAVING DIAGONAL DEFLECTION ANGLES OF 
110 DEGREES AND OPERATING AT VOLTAGES UP TO 18,000 VOLTS. IT IS ALSO 
USEFUL IN «NE AUDIO OUTPUT STAGES OF TELEVISION AND FADIO RECEIVERS. 
THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER 
VOLTAGE SURGES DURING THE WARM-UP CYCLE ARE MINIMIZED PROVIDED IT IS 
USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 
wiTmOUT EX-ERNAL 3MIELD 

GRID Al TO PLATE ( MAX.) 

GRID Ai TO: ("GeG2'41 1 
PLATE TO: (K+G3+G2+H) 

RATINGS 
NTEMPR ETED ACCORDIN G TO DES GPI MAXIMUM SYSTEM 

VERTICAL DEFLECTION AMPLIFIER A 

HEATER VOLTAGE 

MAXIMUM PLATE VOLTAGE: 
DC 
PEAK POSITIVE PUL:3E ( ABS • MAx • ) B 

MAXIMUM GRID 12 VOLTAGE 
MAXIMUM PEAK NEGATIVE-PULSE GRID Ai VOLTAGE 
MAXIMUM CA -HODE CURRENT: 

PEAK 
AVERACE 

MAXIMUM PLATE DISSIPATION 
MAXIMUM GRID 12 INPUT 
MAXIMUM PEAK rEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 
HEATER POSITIVE WITH RESPECT TO CATHODE 

BULB TEMPERATURE ( AT HOTTEST POINT ON BULB 5URFACE) 
HEATER WARM-UP TIME ( APPROx.)* 

CONTIkUED ON FOLLOWING PAG E 

0.4 ggf 
-9.o 4— ggf 
6.0 ggf 

4.7 VOLTS 

315 VOLTS 
2 200c VOLT 

3154- VOLTS 
-2754- VOLTS 

1554- MA. 
1454- MA. 

10 WATTS 
2.24-- WATTS 

200 VOLTS 
2000 VOLTS 
250 ° C 

11.0 SECONDS 

-• INDICATES A CMANGE. 

TOMS-SOL ELECTRIC INC. ELECTRON TORE DIVISION BLOONFIELD, NEW JERSEY, u.S.A4 ALGUST 1, 1960 PLATE 11,925 



5CZ 5 

TUNO-SOL 
CONTINUED FROM PRECEDING PAGE 

RATINGS - CONT ID. 
INTERPRETED ACCORDING TD DESIGAMAXIMUM SYSTEM 

VERTICAL DEFLECTION AMPLIFIERA 

MAXIMUM CIRCUIT VALUES 

GRID # 1 CIRCUIT RESISTANCE: 

FOR FIXqD — BIAS OPERATION 

FOR CATHODE—BIAS OPERATION 

0.5 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

MEGONM 

MEGOHM 

CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 4.7 ,,. à VOLTS 

HEATER CURRENT 0.6 0.6  AMP. 

PLATE VOLTAGE 75 250 VOLTS 

GRID 12 (SCREEN — GRID) VOLTAGE 250 250 VOLTS 

GRID IS ( CONTROL — GRID) VOLTAGE 0 — 14 VOLTS 

PLATE RESISTANCE ( APPROX.) --- 73 000 OHMS 

TRANSCONDUCTANCE —__ 4 800 MMHOs 

PLATE CURRENT 130G 46 MA. 

GRID 12 CUPRENT 16G 4.6 MA. 

GRID 11 VOLTAGE ( APPROX.) FOR 

PLATE CURRENT OF 100 MAW. . — 1404—  VOLTS 

NOTES 

A AS DESCRIBED IN STANDARDS OF G000 ENGINEERING PRACTICE CONCERNING TELEVISION BROADCAST 
STATIONS", FEDERAL COMMUNICATIONS COMMISSION. 

B TMIS RATING IS APPLICABLE WHERE THE DURATION OF THE VOLTAGE PULSE DOES NOT ExCEEI 15 PER 

CENT OF ONE VERTICAL SCANNING CYCLE. IN A 5:,5-LINE, 50-FRAME SYSTEM, 15 PER CENT OF ONE 
SCANNING CYCLE IS 2.5 MILLISECONDS. 

C UNDER NO CIRCUMSTANCES SHOULD THIS ABSOLUTE VALUE 8E EXCEEDED. 

D THE OC COMPONENT MUST NOT EXCEED 100 VOLTS. 

E SUBSCRIPT 1 INOICATES THAT GRAD 81 CURRENT 00E5 NOT FLOW DURING ANY PART OF THE INPUT CYCLE. 

F TME TYPE OF INPUT COUPLING NETWORK USED SHOULD NOT INTRODUCE TOO MUCH RESISTANCE IN THE GRID 
wl CIRCUIT. -RANSFORMER OR IMPEDANCE- COUPLING DEVICES ARE RECOMMENDED 

' THESE VALUES CAN BE MEASURED BY A METHOD INVOLVING A RE- CURRENT WAVEFORM SUCH THAT THE PLA , , 
DISSIPATION AIM GRID f2 INPUT WILL BE KEPT WITHIN RATINGS IN ORDER TO PREVENT DAMAGE TO Tm, 

TUBE. 

* HEATER BARN-IP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 
801 OF ITS RATED VOLTAGE AFTER APPLYING 4 TimES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 

OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 5 TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 
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TENTATIVE DATA 5DH8 

7. 
8 

MAX.  

lI6. 

I i  

MAX] 

12d 
MAX 

____A_ 

GLASS BULB 

TR I ODE—PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

5.2 VOLTS 0.6±6% AMR 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
ngALL BUTTON 
9 PIN BASE 

9ÉG 

THE 5DH8 IS A MINIATURE TUBE CONTAINING A SHARP—CUTOFF PENTODE AND A 
HIGH—MU TRIODE IN ONE ENVELOPE. THE PENTOCE SECTION IS INTENDED FOR USE 
AS AVIDEO IF AMPLI=IER OR AS AN AUDIO IF AMPLIFIER. PROVIDED THE CATHODE 
IS GROUNDED, THE TRIODE SECTION MAY BE USED AS A VERTICAL OSCILLATOR, 
SYNC AMPLIFIER, SYNC 3EPARATOR, OR SYNC CLIPPER. AN INTERNAL CONNECTION 

BETWEEN THE PENTODE SJPPRESSOR AND TRIODE CATHODE ALLOWS THE SUPPRESSOR 
TO BE GROUNDED WHEN A CATHODE BIAS RESISTOR IS EMPLOYED FOR THE PENTODE 
SECTION. THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT 
HEATER VOLTAGE SURGES DURING THE WARM-UP CYCLE ARE MINIMIZED PROVIDED IT 
IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 
wiENOuT ETTERNAL Smi ,LD 

PENTODE SECTION: 

GRID Ni TO PLATE ( MAX.) 

INPUT: Gi TO ( 1(+11+S) 

OUTPUT: PLATE TO ( K+S+TK+I.S.+H&SUPPRESSOR) 

PLATE To ( K+s & H) 

TRIODE SECTION: 
GRID TO PLATE 

INPUT: G TO ( K+I.S.+H & Ps) 

OUTPUT: P TO ( K+I.S.+H & Ps) 

PENTODE GRID Oi TO TRIODE PLATE 

TRIODE GRID TO PENICDE PLATE 

PENTODE PLATE TO TRIODE PLATE 

CONTINUED ON FOLLOWING PAGE 

0.03 Mgf 
6.5 mgf 
2.2 Mgf 
4.2 gmF 

1.6 µµf 
2.4 mmt 
1.4 gmt 

0.008 ggt 
0.005 ggt 
0.04 muf 

TUNA—SOL ELECTRIC INC. ELECTRON TuBE DIVISION BLOONFIELD, NEW aERSET, U.S.A. OCTOBER 1, 1957 PLATE 1.50133 



5DH8 TENTATIVE DATA 

TUNO-SOL 

CONTINUED FROM PRECEDING PAGE 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

CLASS Al AMPLIFIER SERVICE 

PEWIT« TRIODE 
SECTION SECTION 

HEATER VOLTAGE 5.2 5.2 VOLTS 

MAXIMUM PLATE VOLTAGE 300 300 VOLTS 

MAXIMUM SCREEN - SUPPLY VOLTAGE 300 --- VOLTS 

MAXIMUM SCREEN VOLTAGE SEE SCREEN RATING CHART 

MAXIMUM POSITIVE DC GRID ift VOLTAGE 0 0 VOLTS 

MAXIMUM PLATE DISSIPATION 2.2 2.0 wATTS 

MAXIMUM SCREEN DISSIPATION 0.55 --- WATTS 

MAXIMUM HEATER- CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT 100 100 VOLTS 

TOTAL DC ANO PEAK 200 200 VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 200 %ours 
MAXIMUM GRID Of. CIRCUIT RESISTANCE: 

WITH FIXED BIAS 

WITH CATHODE BIAS 

HEATER WARM- UP TIME ( APPROX.) . 

0.25 0.5 MEGOHMS 

1.0 1.0 MEGOHMS 

11.0 SECONDS 

VERTICAL OSCILLATOR SERVICEA 

HEATER VOLTAGE 

MAXIMUM DC PLATE VOLTAGE 

MAXIMUM PEAK NEGATIVE GRID VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MANIMUM DC CATHODE CURRENT 

MAXIMUM PEAK CATHODE CURRENT 

MAXIMUM HEATER - CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT 

TOTAL DC AND PEAK 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

MAXIMUM GRID CIRCUIT RESISTANCE: 

WITH FIXED BIAS 

WITH CATHODE BIAS 

WITH GRID- LEAK BIAS 

T2100E 
SECTION 

5.2 VOLTS 

300 VOLTS 

400 VOLTS 

1.0 WATTS 

12 MA. 

35 MA. 

100 VOLTS 

200 VOLTS 

200 VOLTS 

2.2 MEGOHMS 

2.2 MEGOHMS 

2.2 MEGOHMS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

PENTODE TRIODE 
SECTION SECTION 

HEATER VOLTAGE 5.2 5.2 VOLT 

HEATER CURRENT 0.6±6% 0.6±64 AMP. 

PLATE VOLTAGE 125 250 VOLTS 

SCREEN VOLTAGE 125 --- VOLTS 

GRID ij VOLTAGE --- --- VOLT ,' 

CATHODE - BIAS RESISTOR 56 390 OHMS 

AMPLIFICATION FACTOR --- 53 

CONTINUED ON FOLLOWING PAGE 



TENTATIVE DATA 5DH8 

TUNIMIOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS — coNT'D. 

PLATE RESISTANCE ( APPROX.) 

TRANSCONDUCTANCE 

PLATE CURRENT 

SCREEN CURRENT 

GRID 'I. VOLTAGE ( APPROX.) 

Tb = 10 µAMPS 

Ib = 20 AzAmPS 

PENTODE TRIODE 

SECTION SECTION 

t50 000 12 000 VOLTS 

8 600 q 400 µMHO -, 

13.5 7.3 MA. 

3.8 --- MA. 

—6 
— 10 VOLT', 

VOLT` 

HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO RiACH 

801 OF ITS RATED VOLTACE AUER APPLYING N TINES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE ) TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

FüR OPERATION IN A 525- LIME, 30- FRAME SYSTEM AS DESCRIBED IN " STANDARHS RE GOOD ENGIMEERIN, 
PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL COMMUNICATIONS COMMISSION., THE DUTY CYCL, 
OF THE VOLTAGE PULSE NUIT OCT EXCEED 151 OF ONE SCANNING CYCLE. 

DESIGN-MAXIMUM RATINGS ARE THE LIMITING VALUES EXPRESSED WITH RESPECT TO BOGIE TUBES AT »UCH 
SATISFACTORY TUBE LIFE CAN dE EXPECTED TO OCCUR. TO OBTAIN SATISFACTORY C.RCuFT PERFORMANCE, 

THEREFORE, THE EQUIPMENT DE:I6NER MUST ESTABLISH THE CIRCUIT DESIGN SO THAT NO DESIGN- MAXIMUM 
VALUE IS ExCEEDED WITH U BOGTE TUBE UNDER TNT WORST PROBABLE OPERATING CONDITIONS WITH RESBECT 
TO SUPPLY-vOLTAGE VARIATION, EQUIPMENT COMPONENT vARIAT.ON, EQUIPMENT CCNTROL ADJUSTMENT, CORE 
VARIATION. AND ElivIRONMINTAL CONDITIONS. 
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5DH8 TENTATIVE DATA 
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TENTATIVE DATA 50H8 

5DH8 

TRIODE SEC" ION 

Ef = 5.2 Volts 
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GRID VOLTS 
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PE NTOCE SECTION 

Ef = 5.2 Volts 
E0 = 0 Vol ts 
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TENTATIVE DATA 

TUNG-SOL 

5DJ4 

• 

• 

,ed de, 

MAXH 

T-I2 4z 
MAX. 

8 
MAX 

GLASS BULB 
12-16 

POWER RECTIFIER 

COATED FILAMENT CATHODE 

FILAMENT 

5.0 VOLTS 3.0 AMP.A 

AC OR DC 

A1.5 AMP PER RASE LEAD 

VERTICAL MOUNTING POSITION 

NORIZONTAL OPERATION PERMITTED IF 
PIN 2 & 4 ARE IN A VERTICAL PLANE. 

BOTTOM VIEW 

SHORT MEDIUM SHELL 
8 PIN OCTAL 

8KS 

THE 5DJ4 IS A HIGH-VACUUM POWER RECTIFIER WITH DOUBLE FI-AMENT LEADS AND 
DOUBLE PLATE LEADS WHICI-I REDUCE THE CURRENT THROUGH EACH LEAD TO ONE-HALF 
THE CURRENT OF SINGLE LEAD TUBES. 

ELECTRICALLY, THE 5[414 IS IDENTICAL TO THE 5U4GB AND MAY BE USED FOR THE 
SAME APPLICATIONS. 

RATINGS 
INTERPRETED ACCORDING TO DESIGN WAXINUN SYSTEM 

RECTIFIER SERVICE 8 

MAXIMA., VOLTAGE, PEAK INVERSE 

MAXIMUM PLATE SUPPLY VOLTAGE, RMS ( RATING CHART 1) 

MAXIMUM DC OUTPUT CIIIRRENT ( RATING CHART 1) 

MAXIMUM STEADY- STATE PEAK PLATE CURRENT, 

EACH PLATE ( RATING CHART 2) 

MAXIMUM TRANSIENT PEAK PLATE CURRENT, 

EACH PLATE ( RATING CHART 3) 

1700 VOLTS 

600 VO -TS 

1.0 AMR. 

5.0 AM>. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

TUBE CONDUCTING: 

225 MA ( EACH PLATE) 44 VOLTS 

275 MA ( EACH PLATE) 50 VOLTS 

YDO MA ( EACH PLATE) 54 VOLTS 

FULL-WAVE RECTIFIER - CAPACITOR INPUT FILTER 

PLATE SUPPLE VOLTAGE, RAIS ( EACH PLATE) C 300 450 VOLTS 

PLATE SUPPLY RESISTANCE ( EACH PLATE) 21 67 OHMS 

FILTER INPUT CAPACITOR 40 40 F1 f 

OUTPUT CURRENT, DC 300 275 MA 

OUTPUT VOLTAGE AT FILTER INPUT, DC 290 460 VOLTS 

aFOR USE WITH iINUSOIDAL SUPPLY VOLTAGES WITHIN TNE FREQUENCY RANGE OF 25 TO 1000 C.P.S. 

CTHE INDICATED AC SUPPLY VOLTAGE IS MEASURED WITHOUT LOAD. 

CONTINUED ON FOLLOWING PAGE 

L  
TURC- SOL ELECTRIC INC., ELECTRON TUYO DIVISION, DLOONFIE1D, NOV JERSEY, U.S.A..DECEMBER 1, 1960 PLATE *504, 



5DJ4 TENTATIVE DATA 

  TUNO•SOL   

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS — contIcl. 

FULL—WAVE RECTIFIER — CHCKE INPUT FILTER 

PLATE SUPPLY VOLTAGE, RMS ( EACH PLATE) C 550 VOLTS 

FILTER INPUT CHOKE 10 HENRYS 

OUTPUT CURRENT,DC 275 MA 

OUTPUT VOLIAGE AT FILTER INPUT, DC 420 VOLTS 

THE INDICATED AC SUPPLY VOLTAGE IS MEASURED WITHOUT LOAD. 

200 F CHOKE INPUT TO FILTER  

 CAPACITOR INPUT TO FILTER 

RATING CHART I 

50.14 

Ef = 5.0 Volts 

E 

0 100 200 300 400 500 
RMS SUPPLY VOLTS PER PLATE 

600 



TENTATIVE DATA 5DJ4 
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, RATING CHART II 
1 

50J4 

Ef = 5.0 Volts 

CA.ACITOR INPUT STEADY 
STATE PEAK PLATE CURRENY 
OF 1.0 AMPERE EACH PLATE 

E REC -IFICATION Eff= 
i 41,E, 

I 
AREA OF PERMISSIBLE OPERATION 

vo 0.25 0.50 0.75 I 0 

RECTIFICATION EFFICIENCY 

150 

100 

o 
200 

RATING CHART III 

5DJ4 

Ef = 5.0 Volts 

CAPACITOR INPUT BASED ON 
TRANSIENT PEAK PLATE CURRENT 

7 / 

 .777 
EACH PLATE OF TRES 

.77/Vir  
250 300 350 400 450 500 550 

RMS SUPPLY VOLTS ( PER PLATE) 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION, BLOONFIELO, NEW JERSEY U.S.A. PECEMBER 1 1960 PLATE eGGRO 
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5EAB 

TUNG-SO L 

TRIODE PENTODE 
MINIATURE TYPE 

7. 
8 

[—MAX 

L. 
16 
MAX. 

12, 

iMAX 

GLASS BLit B 

SMALL BUTTER 
9 PIN BASE E°'-1 

OUTLINE DRAW'NG 
JEDEC 6-2 

COATED UNIPOTENTIAL CATHODE 

HEATER 

4.7 VOLTS 0.6±6% AMP. 

AC OR DC 

ANY MOUNTING POSITION 

G 

BOTTOM VIEW 

BASING DIAGRAM 

JOEL 9AE 

THE 5EA8 . S A SHARP CUTOFF PENTODE AND A TRIODE IN THE 9-PIN MIN(A-URE 
CONSTRUC- ION. EA:1,E1 SECTION HAS ITS OWN CATHODE AND IS ELECTRICALLY 
INDEPENDENT. THE lUBE IS INTENDED PRIMARILY FOR USE AS A COMBINED TR ,ODE 
OSCILLATOR AND PENTODE MIXER IN TELEVISION RECEIVERS. THERMAL CHARAC -ER-
ISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE .SURGES 
DURING THE WARM-UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH ()THEP 
TYPES WHICH ARE SIMI-ARLY CONTROLLED. EXCEPT FOR HEATER RATINGS, THE 
5EA8 IS IDENTICAL TO THE 6EA8. 

DIRECT INTERELECTRODE CAPACITANCES 

PENTODE SECTION: 

GRID 01 TO PLATE: : Pgl TO Pp) ( MAX.) 

INPUT: Pgi TO ( HtPk+Pg2+Pg3+1.S.) 

OUTPUT: Pp TO ( H+Pk+Pg2+ Pg3+ I.S.) 

HEATER TO : ATHODE:(Pk TO h) 

TRIODE SECTION: 

GRID TO PLATE: ( Tg TO Tp) 

INPUT: Tg TO ( Tk + H4 Pk+Pg3+I.S.) 

OUTPUT: Tp TO ( Tk+H+Pk+pg3+1.s.) 

HEATER TO CATHODE: ( Tk TO H) 

WITH' 
SHIELD 

0.01 
5.0 
3.4 
3.0 B 

1.7 

3.2 

1.1 
3. 0 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

HEATER VOLTA.3E 

MAXIMUM PLATE VOLTAGE 

MAXIMUM SCPEEN SUPPLY VOLTAGE 

MAXIMUM SCPEEN VOLTAGE 

MAXIMUM POSITIVE DC GRID gij VOLTAGE 

MAXIMUM PLATE DISSIPAT'ON 

MAXIMUM SCPEEN DISSIPATION 

—• INDICATES . CHANGE. 

WITHOUT 
SHIELD 

1.7 

3.0 

0.3 
3.0 

PENTODE TRIODE 
SECTION SECTION 

4.7 4.7 
530 330 
330 

0 
3.1 

0.55 

o 
3. 0 

VOLT: 

VEIL TT: 

VC,LTt 

VC.LTT7 

WATTS 

WATTS 

CONTINUED ON FOLLOWING PAGE 

TuNG — SOL ELECTRIC INC. ELECTROft TUB: DIYISION,BLOOMFIELD, NEW dERSEY, U.S.A., AJOUST 1. 1961 PLATE 4.'233 



5E A8 

(  TUNII-SOL 

CONTINUED FROM PRECEDING PAGE 

RATINGS — CONT ID. 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

PENTODE TRIODE 
SECTION SECTION MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT 100 100 VOLTS 

TOTAL DC AND PEAK 200. 200 VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 200 VOLTS 

HEATER WARM—JP TIME * 11.0 SECONDS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

AVER - 

PENTODE 
SECTION 

TRIODE 
SECTION 

PLATE VOLTAGE 125 150 VOLT', 
SCREEN VOLTAGE 125 --- VOLT 

GRID Al VOLTAGE 1.0 ---

CATHODE—BIAS RESISTOR --- 56 OHMS 

AMPLIFICATION FACTOR --- 40 
PLATE RESISTANCE ( APPROX.) 200 000 5 000 OHMS 

TRANSCONDUCTANCE 6 400 8 500 gAMPs 

PLATE CURREMT 12 18 MA. 

SCREEN CURRENT 4.0 --- MA. 

GRID Ai VOLTAGE ( APPROX.) 

Ib = 10 MAWS. —9 —12 voLr 

A NITH EXTERNAL YIELD 315 CONNECTED TO CATHODE OF SECTION UNDER TEST UNLESS OTHERWISE .1101CATE,.. 

6 WITN EXTERNAL .WIELD 315 CONNECTED TO GROUND. 

* HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 

BOB OF ITS RATED VOLTAGE AFTER APPLYING A TINES RATED HEATER VOLTAGE TO A CIRCUIT CANSISTING 
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

—O. INDICATES A CHANGE. 



TENTATIVE DATA 5EA8 
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5EH8 

GLASS BUL 3 

MINIATURE BUTTON 

9 PIN BASE E9-1 

OUTLINE DRAWING 

JEDEC 6-2 

TUNG-S01. 

TRIODE PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

4.7 VOLTS 600 MA. 
Au OH Ue 

ANY MOUNTING POSITION 03 

BOT TOM VIE 

BASING DIAGRAM 

JEDEC 9.10 

THE 5EH8 IS A MEDIUM MU—TRIODE AND A SHARP CUTOFF PENTODE IN THE 9—PIN 
MINIA1uHL CONSTRUCTION. IT IS INTENDED PRIMARILY FOR USE AS A COMBINED 
VHF OSCILLATOR AND MIXER. THERMAL CHARACTERISTICS OF fHE HEATER ARE CON— 
TROLLED SUCH THAT THE HEATER VOLTAGE SJRGIS DURING THE WARM—UP CYCLE AP, 
MINIMIZED PROVIDED If IS USED WITH CTHER TYPES WHICH ARE SIMILARLY CON-
TROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 

TRIODE:" 

GRID - 0 >LATE 

INPUT: G TO ( H+K+PICFPG3+1-S-) 

OUTPUT: ° TO ( H+K+POPG3+1.S.) 

PENTODE,' 

GRID 66 TO PLATE ( MAX.) 

INPUT: Gi TO ( H+K+GriG3+TK+1.S.) 

OUTPUT: p TO ( H+K+GÉG3+710-1.S.) 

CATHODE TO HEATER: H TO ( TR+PK+PG3+1.8.) 

WITH 
SHIELD WITHOUT 
PSIS SHIELD 

1.8 18 pf 
2.8 2.8 Pf 
2.2 1.7 

.012 .020 Pf 
4.8 4.8 Pf 
3.2 2.4 Pf 

7.5 7.5 pf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

TRIODE PENTODE 
SECTION SECTION 

MAXIMUM PLATE VOLTAGE 300 300 VOLTS 

MAXImUM GRID 62 SUPPLY VOLTAGE 300 VOLTS 

MAXIMUM GRID 62 VOLTAGE 

MAXIMUM PLATE DISSIPATION 2.5 2.8 WATTS 

MAXIMUM GRID 62 DISSIPATION 0.5 WATT 

'INDICATES AN ADDITION. 

CONTINUED ON Pow, IA PAGE 

G- ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELF, NOV JERSEY. U.S.A. AUGLTST 1, 1962 PLATE iie,10 



5EH8 

TU118•SOL  .\ 

CONTINUED FROM PRECEDING PAGE 

RATINGS — CONT ID. A 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM  

TRIODE PENTODE 

SECTION SECTION 

MAXIMUM POSITIVE GRID Si VOLTAGE 0 0 VOLTS 

MAXIMUM GRID Si CIRCUIT RESISTANCE: 

WITH FIXED BIAS 0.5 0.25 MEGOHM 

WITH SELF BIAS 1.0 1.0 MEGOHM 

MAXIMUM HEATER — CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 100 100 VOLTS 

TOTAL DC AND PEAK 200 200 VOLTS 

HEATER WARM— UP TIME 11.0 SECOND' 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A1 AMPLIFIER 

TRIODE 
SECTION 

PENTODE 
SECTION 

PLATE VOLTAGE 125 100 125 VOLTS 
GRID 02 VOLTAGE 70 125 VOLTS 

GRID Si VOLTAGE — 1.0 0 — 1.0 VOLTS 

PLATE CURRENT 13.5 12 m.. 
GRip 02 CURRENT 4.0 MA. 

TRANSCONDUCTANCE 7500 6500 6000 mmilos 
AMPLIFICATION FACTOR 40 

PLATE RESISTANCE ( APPROX.) 0.17 MEGOHM 

GREG Si VOLTAGE FOR Ib=20 gA (APPROX.) —9 — 10 VOLTS 

A DESIGN-MAXIMUM RATINGS ARE LIMITING VALUES OF OPERATING ANO ENVIRONMENTAL CONDITIONS APPLICABLE 

TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY IS PWLISHED DATA, AND SHOULD 
NOT BE EXCEEDED UNDER THE WORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES THESE 
VALVES TO PROTIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE, TAKING RESPONSIBILITY FOR THE 
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE 

EQUIPMENT MANUFACTURER SHOULD DESIGN SO TMAT INITIALLY AND THROUGHOUT LIFE NO DESIGN- MAXIMUM 
VALUE FOR THE INTENDED SERVICE IS EXCEEDED WITH A BOGEY DEVICCUNDER THE WORST PROBABLE 
OPERATING CONDITIONS WITH RESPECT TO SUPPLY- VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, 

EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIAT!ON, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS. 

'HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 

BOA OF ITS RATED VOLTAGE AFTER APPLYING 4 TINES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 

OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATING 

RESISTANCE 



DATA TENTATIVE 5EU8 

GLASS BULB 

TU118-$01. 

TRIODE PENTODE 

MINIATURE TYPE 

HEATER 

4.7 VOLTS 0.6 AMP . 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 

MINIATURE BUTTON 

9 PIN BASE 

9JF 

THE 5EU8 IS A HEATER-CATHODE TYPE TRIODE-PENTODE IN THE 9 PIN MINIATURE 

CONSTRUCTION. IT IS DESIGNED PRIMARILY FOR THE USE AS A COMBINED TRIODE 

OSCILLATOR AND PEN TODE MIXER IN TELEVISION RECEIVERS . THE TRIODE HAS A 

CONTROLLED CATHODE WARM-UP CHARACTERISTIC . EXCEPT FOR HEATER CHARAC-

TERISTICS , THE 5EU8 IS IDENT ICAL TO THE 6EU8. 

DIRECT INTERELECTRODE CAPACITANCES 

PENTODE SECTION 

GRID Al TO PLATE : (01 - 0 Pi (MAX.) 

INPUT: G1 TO (H+K) 

OUTPUT : P TO (H+K) 

TRIODE SECTION: 

GRID TO PLATE : (G TOP ) 

INPUT: G TO (H+K) 

OUTPUT: P TO (H+K+S) 

CATHODE TO HEATER (EACH SECTION ): ( K TO H) 

WITH WITHOUT 

SHIELD SHIELD 

0.10 0.02 µµf 

5.0 5.0 (41f 

3.4 2.6 jig( 

1.7 1.7 Pei 

3.2 3.0 1411 

1.1 1.6 ¡Lid 

3.60 3.60 µid 

RATINGS 

INTERPRETED ACCORDING TO DESIGN CENTER MAXIMUM SYSTEM 

TRIODE PENTODE 

HEATER VOLTAGE 4.7 4.7 VOL TS 

MAXIMUM PLATE VOLTAGE 330 330 VOLTS 

MAXIMUM GRID 42 SUPPLY VOLTAGE --- 330 VOLTS 

MAXIMUM POSITIVE DC GRID 41 VOLTAGE 0 0 VOLTS 

MAXIMUM PLATE DISSIPATION 3.0 3,.1 WATTS 

MAXIMUM GRID 42 DISSIPATION --- 0.55 WATTS 

MAXIMUM GRID 41 RESISTANCE 100 100 KILOHMS 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A. FEBRUARY 1, 1960 PLATE 09162 



5EU8 TENTATIVE DATA 

TUNG-SOL 

CONTINUED FROM PRECEDING PAGE 

RATINGS - coned. 

INTERPRETED ACCORDING TO DESIGN CENTER MAXIMUM SYSTEM 

HEATER VOLTAGE 4.7 VOLTS 

MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT 100 VOLTS 

TOTAL DC AND PEAK 200 VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 

HEATER WARM-UP TIME' 11.0 SECONDS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

TRIODE PENTODE 

HEATER VOLTAGE 4.7 4.7 VOLTS 

HEATER CURRENT 0.6 0.6 AMP. 

PLATE VOLTAGE 150 125 VOLTS 

GRID #2 VOL- AGE --- 125 VOLTS 

CATHODE RESISTOR 56 --- OHMS 

GRID #1 VOLTAGE --- -1.0 VOLT 

AMPLIFICATION FACTOR 40.0 ---

TRANSCONDUCTANCE 8500 6400 µMHOS 

PLATE RESISTANCE ( APPROX.) 5000 80000 OHMS 

PLATE CURRENT 18.0 12.0 MA. 

GRID #2 CURRENT --- 4.0 MA. 

GRID # 1 VOLTAGE (APPROX.) FOR lb --, 10µA -12.0 -9.0 VOLTS 

CATHODE WA RM-UP TIME A 35 --- SECONDS 

• HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER 
TERMINALS TO INCREASE FROM ZERO TO THE HEATER TEST VOLTAGE (VIL 

FOR TYPE 

E= 
VI= 

R= 

5EU8 

18.8 

3.76 

23.5 

A. CATHODE WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR TRANSCONDUCTANCE EC) REACH 

6500 µMHOS 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 FOR SEU8 OR A 
HEATER POTENTIAL OF 5.5 VOLTS FOR THE 6EU8, 



TENTATIVE DATA 5EU8 

Heater of Tube 
Under Test 

TUC - SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOmFIELO, HER JERSEY, PEnRUARY 1, 1960 PLATE As7N3 
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5EW6 

TUNG•SOL 

PENTODE 
MINIATJP, TYPE 

1 

1.-MAx 

—4 1 COATED UNIPOTENcIAL CATHODE3',.. 

.T 

7' HEATER IT§ . 

MAX I 1. 5.6 VOLTS 0.45±.U_') AMP. 
! 2-g 

AC OR CC 

11111 ANY MOUNTING POSITION 

GLASS BULB 
MINIATURE BUTTON 

7 PIN BASE E7-1 

OUTLINE DRAwIMG 
JEDEC 5-2 

BOTTOM VIEW 
BASING DIAGRAM 

JEDEC 7Cm 

THE 5EW6 IS A SHARP CUTOFF PENTODE IN THE 7—PIN MINIATURE CONSTRUCTION 
AND HAS BEEN DESIGNED FOR INTERMEDIATE AMPLIFIER SERVIŒ IN TELEVISION 
RECEIVERS. EXCEPT FOR HEATER RATINGS AND HEATER WARM—UP TIME, THE 5EW6 
IS IDENTICAL TO THE 6Ew6. 

DIRECT INTERELECTRODE CA 0ACITANCES 

GRID Ni TO PLATE ( MA 0 4) 

INPUT 

OUTPUT 

WITH WITHOUT 

SHIELD" SHIELD 

0.03 0. zilf 

10.0 10.0 umf 
3.4 2.4 ugi 

RATINGS 
INTERIRETED ACCORDING TO DESIGN-mAxIMUm VALUES 

HEATER VOLTAGE 5.6 VOLTS 

MAXIMUM PLATE VOLTAGE 330 VOLTS 

MAXImLM SCREEN— SUPPLY VOLTAGE 330 VOLTS 

MAXImUm SCREEN VOLTAGE SEE SCREEN RATING CHART 

MAXIMUM POSITIVE DC GRID Hi VOLTAGE 0 vOLTs 

mAxIMLM PLA - E DISSIPATION 3.1 wA1TS 

MAXIMUM SCREEN DISSIPATION 0.65 WATTS 

MAXIMUM HEATER CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT 100 VOLTS 

TOTAL DC AND PEAK 200 VOLTS 

HEATER NEGA - IVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 

HEATER WARM— UP TIME, ( AVG.) * 11 SECONCS 

DESIGN- MAXIMUM RATINGS AVE LIMITING VALUES OFOPERATING AN] ENVIRONMENTAL CONDITIONS APPLICABLE 

TO A BOGEY ELECTION DEVICE OF A SPECIFIED TYPE AS DEFINID BY ITS PUBLISHED DATA, AND SHOULD 
NOT BE EXCEEDED PODER TAIF WORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES THE ,E 

VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE, TAKING RESPONSIBILITY FOR THE 
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE . HAKACTERISTICS. THE 
EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY AND THROUGHOUT LIKE RO DESIGN-MAAIMFAI 

VALUE FOR THE INTENDED SERVICE IS EXCEEDED WITH A BOGEY DEVICE UNDER THE WORST PROBAOkE 
OPERATING CONDITIONS WITH RESPECT TO SUPPLY- VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, 
EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS. 

AwITH ExTENNAL SHIELD IEIX 116 , CONNECTED TO CATHODE. 

CONTINUED ON FOLLOWING P.SGE 

vuNG-sOL ELEC'RIC INC. ELECTION TUB 1 DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. , MAY 1, 1961 PLATE A' 



5EEWE3 

/-  TUNG•SOL   

CONTINUED FROm PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

AI AMPLIFIER 

'LATE VOLTAGE „2D VOLTS 

SUPPRESSOR, CONNECTED TO CATHODE AT SOCKET 

SCREEN VOLTAGE 125 VOLTS 

CATHODE — BIAS RESISTOR 56 OHMS 

PLATE REGI3TANCE ( APPROX.) 0.2 MEGOKIm 

TRANSCONDUCTANCE 114 000 gmHOS 

PLATE CURRENT 11 MA. 

SCREEN CURRENT 5.2 MA. 

GRID Xi VOLTAGE ( APPROX.) Ib= 20 ilAmP S. VOLTS 

'HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 

NOR OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATEO NEATER VOLTAGE TO A CIRCUIT CONSISTING 
of THE TUNE HEATER IN SERIES wITH A RESISTANCE OF VALUE 1 TIMES THE NOMINAL NEATER OPERATING 
RESISTANCE. 

• 
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TENTATIVE DATA 5FV8 

7. 
771 

r-MAX 

i. 
16 
MAXI 

1_2 d 

MAX 

GLASS BULB 

TUNG•SOL 

TRI ODE- PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

4.7 VOLTS 0.60 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

9 PIN BASE 

9FA 

THE 5FV8 IS A TRIODE—ENTODE USING THE 9 PIN MINIATURE CONSTRUCTION. IT 
IS DESIGNED PRIMARILYFORSERVICE IN TELEVISION RECEIVERS WITH THE TRIODE 
SERVING AS A VERTICAL DEFLECTION OSCILLATOR, AND THE PEN'ODE SERVING AS 
A GENERAL PURPOSE OR IF AMPLIFIER. DESIGN OF THE TUBE IS SUCH THAT HIGH 
VALUES OF INTERELEMEN" LEAKAGE RESISTANCE ARE MAINTAINED THROUGHOUT LICE. 
EXCEPT FOR qEATER RATINGS, THE 5FV8 IS IDENTICAL TO THE 6FV8. 

DIRECT INTERELECTRODE CAPACITANCES 

TRIODE SECTION. 

GRID TO PLATE 

INPUT: G TO ( H+Tel.S.) 

OUTPUT: PTO ( H+TK+I.S.) 

PENTODE SECTION: 

GRID H i TO PATE ( MAX.) 

INPUT: Gi To ( H+PKTG2+G3TI.S.) 

OUTPUT: P ro (m+PK4G2+3+1.S.) 

PENTODE PLATE TO TRIODE PLATE((MAX.) 

WITH' WITHOUT 
SHIELD 

1.8 1.8 pmf 
2.8 2.8 pf 

2.0 1.5 pf 

.010 .020 mgf 
5.0 5.0 mgf 
3.0 2.0 golf 

0.03 0.15 mgf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

HEATER VOLTAGE 

meXIMUM PLATE VOLTAGE 

MAXIMUM GRID 02 SUPPLY VOLTAGE 

MAXIMUM GR D in VOLTAGE 

MAXIMUM POSIElvE GRID di VOLTAGE 

MAXIMUM PEAK NEGATIVE PULSE GRID VOLTAGE 

MAXIMUM AVERAGE CATHODE CURRENT 

MAXIMUM PEAK CATHODE CJRRENT 

MAXIMUM PLATE DISSIPATION 

MAXIMUM GR 'D f2 DISSIPATION 

MAXIMUM HEATER - CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 

TOTAL DC ANO PEAK 

MAXIMUM GRID fi CIRCUIT RESISTANCE 

FIXED BIAS 

SELF BIAS 
HEATER WARM-LIP TIME jAPPROX.) . 

330 330 

330 

SEE RATING CHART 

0 VOLTS 

250 VOLTS 

20 MA. 

70 MA. 

2.0 2.3 WATTS 

0.55 WATT 

TRIODE` PENTODE 
SECTION SECTION 
VER-DEE CLASS A 
03C. 4NPL I F I ER 

4.7 4.7 VOLTS 

VOLTS 

VOLTS 

200 200 VOLTS 

100 100 vOCKS 
200 200 VOLTS 

0.25 MEGOHM 

MEGOHMS 
11.0 SECONDS 

TONG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW OERSET, U.S.A. , AUGUST 1, 1959 PLATE 13912 



5FV8 TENTATIVE DATA 

  TU N 0.8 0 L   

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
TRIODE PENTODE 
SECTION SECTION 

HEATER VOLTAGE VOLTS 

HEATER CURRENT 0.60 0.60 AMP. 

PLATE VOLTAGE 125 125 VOLTS 

GRID 02 VOLTAGE 125 VOLTS 

GRID 01 VOLTAGE — 1.0 — 1.0 VOLTS 

TRANSCONDUClANCE 8 000 6 500 gMHOS 

PLATE CURREhT 14.0 12.0 MA. 

GRID 12 CURFENT 4.0 MA. 

PLATE RESISTANCE ( APPROX.) 5 000 200,000 OHMS 

AMPLIFICATION FACTOR 40 

GRID 01 VOLTAGE ( APPROX.) 

FOR Ib = 20 gA. -9 -9 VOLTS 

A SHIELD 0515 TIED TO PIN .4. 

B FOR OPERATION IN A 525-L1NE, 50-FRAME SYSTEM AS DESCRIBED IN " STANDARDS OF GOOD ENGINEERING 

PRACTICE FOR TELEvISIN BROADCAST STATIONS: FEDERAL COMMUNICATIONS COMMISSION", THE DKTY CYCLE 
OF THE VOLTAGE PULSE MOST NOT EXCEED 15% OF ONE SCANNING CYCLE. 

C IN STAGES OPERATING WITH GRID LEAK BIAS, AN ADEQUATE CATHODE BIAS RESISTOR OR OTHER SUITABLE 

MEANS IS REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OF EXCITATION. 

• 
HEATER WARN-UP TIME IS DEFINED As THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 

BOO OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED NEATER VOLTAGE TO A CIRCUIT CHNSISTING 
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

DESIGN-MAXIMUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CCNDITIONSAPPLICABLE 
TOA BOGEY ELEÇTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLISHED DATA, AND SHOULD 
NOT BE EXCEEDED UNDER THE WORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES THESE 

VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THO DEVICE, TAKING RESPONSIBILITY FOR THE 
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERIS - ICS. THE 

EQUIPMENT MANUFACTURER SHOULD DESIGN 50 THAT INITIALLY AND THROUGHOUT LIFE NO DESIGK-mAximUm 
VALUE FOR THE INTENDED SERVICE IS EXCEEDED WITH A BOGEY DEVICE UNDER THE BURST PROBABLE 

OPERATING CONDITIONS WITH RESPECT TO SUPPLY- VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, 

EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, S.GNAL VARIATION, AND ENVIRONMENTAL CONDITIONS. 



TENATIVE DATA 5FV8 

5FV8 

RATING CHART 

100 

c•1 • 2 u 

// 

oo 25 50 75 100 
GRID #2 VOLTAGE EXPRESSED AS % OF 
MAX GRID #2 SUPPLY VOLTAGE RATING 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. AUGUST 1, 1959 PLATE . 5573 
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TENTATIVE DATA 5GH8 

• 

TUNG-SOL 

TRI ODE-PENTODE 

MINIATURE TYPE 

7' 

COATED UN I POTE NT I AL CATHODE 

ij HEATER 
MAX 

I4 •7 VOLTS 0.6 AMP. 
217 

AC OR DC 
  ,mex 

ANY MOUNTING POSITION 

GLASS BULB BOTTOM VIEW 
SMALL BUTTON 

PIN BASE 

RAE 

141L.,, I, U SHA-4P-CUTOFF PENTODE AND A MEDIUM-MU TRIOCE CONTAINED IN A 

9 PIN MIN ATJRE ENVELOPE. EACH SECTION HAS A SEPARATE CATHODE AND IS 
ELECTRICALLY INDEPENDENT. THE PENTODE SECTION IS INTENDED PRIMARILY FOR 
SERVICE AC A+,1 OSCILLATOR IN THE HORIZONTAL DEFLECTION S),STEM OF TELE-
VISION RECEIVERS. EXCEPT FOR HEATER CHARACTERISTICS, THE 5(-44d IS IDENTI-
CAL TO THEeGF8, 

DIRECT INTERELECTRODE CAPACITANCES 4--

PENTODE SECTION: 

GRID Oi TO PLATE: ( Pgi TO Pp) ( MAX.) 

INPUT: Pg5 ( H+PkTPg2+Pg3+1.S.) 

JUTPUT: Pp FO ( H+PkTP92+.939. 1.S.) 

HEATER TO CAT -IODE ( Pk TO H) 

TRIODE SECTION: 

GRID TO PLATE:(Tg TO Tp) 

INPUT: Tg TO ( Tk+H+Pk+Pg3+1.S.) 

OUTPUT: Tp to (Tk+HiPk+Pg3TI.S.) 
HEATER TO c:ATHODE: ( Tk TO H) 

WITH 

u.015 

5.5 
3.4 

3.08 

1.6 

3.6 
2.2 
3.08 

RATINGS 
INTERPRETED ACCORDING TO DESIGN 114XIMUM SYSTLN 

WITHOUT 
SU PELO 

0.02 mgf 

5.5 ggf 
2.6 gmf 

3.0 mgf 

1.6 ggf 
3.4 ggf 
1.7 466f 

5.0 .4,4f 

PENTODE 
SECTION 

(HORIZONTAL 
OSCILLATOR TRIODE 
SERVICE) SECTION 

HEATER VOL — AGE 4.7 4.7 VOLTS 

MAXIMUM ALLOWABLE HEATER CURRENT 0.56 to 9.66 AMP. 

MAXIMUM DC PLATE VOLTAGE 35U 530 VOLTS 

MAXIMUM SCREEV SUPPLY VOLTAGE 330 --- VOLTS 

MAXIMUM SCREEX VOLTAGE SEE SCREEN RATING CHART 

MAXIMUM POSITIVE CC GRID WA VOLTAGE 0 O. VOLT'_-. 

MAXIMUM PEAK 4EGATIVE DC GRID Hi VOLTAGE 175 --- VOLT' 

MAXIMUM PLATE DISSIPATION 2.5 2.5 WATTS 

MAXIMUM SC;LE4 DISSIPATION 0.55 --- WATTS 

MAXIMUM DC cATHODE CURRENT 20 MA. 

MAXIMUM PEA!: CATHODE CURRENT 300 MA. 

—I. INDICATES A CHANGE. 
CONTINUED ON FOLLOWING PAGE 

',DI.. ELECTRIC INC. .: LECTRON TUBE DIVISION BLOOMFIELD, NEW . EASED. U.S.A. JUNE 1, 1960 PLATE 4586' 



5GH8 TENTATIVE DATA 

(  TUNO-SOL   

CONTINUED FROM PRECEDING PAGE 

RATINGS - CONT ID. 

INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

PENTODE C 
SECTION 

(HORIZONTAL 
OSCILLATOR 

SERVICE) 

HEATER VOLTAGE 

MAXIMUM HEATER - CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

TRIODE 

SECTION 

4.7 4.7 
VOTO 

DC COMPONENT 100 100 VOLTS 

TOTAL MC AND PEAK 200 200 VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL BC AND PEAK 200 200 VOLTS 

MAXIMUM GRID N1 CIRCUIT RESISTANCE 

WITH FIXED BIAS 2.2 2.2 
WITH CATMODE BIAS 2.2 2.2 

HEATER WARM-UP TIME ( APPROX.) * 11.0 

MEGOHMS 

MEGOHMS 

SECONDS 

DESIGN-MAXIMUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLISHED DATA, AND SHOULD 
NOT BE ExCEFOED UNDER THE BURST PROBABLE CONOITIDNS. THE DEVICE MANUFACTURER CHOOSES THESE 
VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE, TARING RESPONSIBILI - y FOR THE 

EFFECTS OF CUANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERIsTICS. THE 
EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN- MAXIMUM 
VALUE FOR THE INTENDED SERVICE IS EXCEEDED WITK A BOGEY DEVICE UNDER THE RONDE PROBABLE 

OPERATING CONDITIONS wITII RESPECT TO SUPPLY- VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, 
EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

AVERAGE CRARAGTERISTICG 

PENTODE TRIODE 

SECTION SECTION 

HEATER VOLTAGE VOLTS 
4.7 7 

HEATER CURRENT 4. AMP. 
0.6 0.6 

PLATE VOLTAGE izD ie) VOLTS 

SCREEN VOL - AGE 125 --- VOLTS 

GRID fi VO_TAGE - 1.0 - 1.0 VOLTS 

AMPLIFICATION FACTOR --- 46 

PLATE RESISTANCE ( APPROX.) 200 000 5400 OHM' 

TRANSCONDUCTANCE 7500 8500 µMHOS 

PLATE CURRENT 12 13.5 MA. 

SCREEN CURRENT 4.0 ---- MA. 

GRID fi VO_TAGE ( APPROX.) 

Ib ' 10 MAMPS -8 -8 VOLT , 

*HEATER wARII-GP TIME Is DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE BEATER TO REACH 

BOG OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 

OF TVE TUBE hEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

AWITH EXTERNAL SHIELD 315 CONNECTED TO CATHODE OFSECTION UNDER TEST UNLESS OTHERWISE INDICATE[. 

BWITH EXTERNAL SHIELD 315 CONNECTED TO GROUND. 

C FOR OPERATION IN A 525- LINE. 30- FRAME SYSTEM AS DESCRIBED IN " STANDARDS OF GOOD ENGINEERING 
PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL COMMUNICATIONS COMMISSION . , THE DUTY CYCLE 

OF THE VOLTAGE PULSE MUST NOT EXCEED 15S OF ONE SCANNING CYCLE. 

• 

• 



- ENTATIVE DATA 5GM6 

GLASS BULB. 

TUNG-SOL 

PENTODE 

MINIATURE TYPE 

UNIPOTENTIAL CATHODE 

HEATER 

5.6 VOLTS 0.45±6% AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL —BJTTON MINIATJRE 

7 PIN BASE 

7 Cbl 

1-HE 5GM6 I b SEMIREMOTE—CUTOFF PENTODE IN THE 7 PIN MINIATURE CONSTRUC— 
TION. IT IS ESPECIALLY DESIGNED FOR USE IN GAIN—CONTRCLLED PICTURE—: F 
STAGES OF TELEVISION RECEIVERS OPERATING AT INTERMEDIATE FREQUENCIES OF 
THE ORDER OF 40 MEGACYCLES. 

DIRECT INTERELECTRODE CAPACITANCES 
WITMOUT EXTERNAL SPIEL, 

GRID 01 TO PLATE ( MAX.) 
GRID 01 TO CATHODE; INTERNAL SHIELD & 63,62 & H. 
PLATE TO CATHODE, INTERNAL SHIELD & GO, 62 & H. 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

0.056 
10 

2.4 

CLASS AI AMPLIFIER 

HEATER VOLTAGE 5.6 VOLTS 
MAXIMUM PLATE .VOLTAGE 330 VOLTS 
MAXIMUM GRID 03 ( SUPPREUSOR) VOLTAGE O VOLTS 
MAXIMUM GRID 12 SUPPLY VOLTAGE 330 VOLTS 

MAXIMUM GRID 02 ( SCREEN—GRID) VOLTAGE 
(SEE JEDEC INPUT RATING CHART JS—CR-2) 

MAXIMUM GRID 01 ( CONTROL—GRID) VOLTAGE: 

POSITIVE BIAS VALUE 0 VOLTS 
MAXIMUM PLATE DISSIPATION 3.1 WATTS 
MAXIMUM GRID 42 INPUT: 
FOR GRID 02 VOLTAGES UP TO 165 VOLTS 0.65 WATT 
FOR GRID 02 VOLTAGES BETWEEN 165 AND 330 VOLTS 

(SEE JEDEC ENFUI RA - ING CHART J5—C4-2) 

MAXIMUM PEAK NEATER—CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 200A VOLTS 

HEATER WARM—UP TIME ( APPROX.)* 11.0 SECONDS 

ATA( DC COMPONENT MUST NOT EXCEU) 100 VOLTS. 

CONTINUED ON FOLLOWING PAGE 

TUNG-rUL ELECTRIC INC., ELECTRON -UBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A.. UNE 1, 1960 PLATE A6BAI 



5GM6 TENTATIVE DATA 

  TUNG•SOL   

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

U4S`c_, AI AMPLIFIER 

HEATER VOLTAGE 5.6 VOLTS 

HEATER CURRENT 0.45±6% AMP. 

PLATE SUPPLY VOLTAGE 125 VOLTS 

GRID # 3 CONNECTED TO CATHODE AT SOCKET 

GRID *2 SUPPLY VOLTAGE 125 VOLTS 

CATHODE RESISTOR 56 OHMS 

PLATE RESISTANCE ( APPROX.) 0.2 MEGOHMS 

TRANSCONDUCTANCE 15 000 m.MHOS 

PLATE CURRENT 14 MA. 

GRID * 2 CURRENT 5.4 MA. 

GRID # 1 VOLTAGE ( APPROX.) FOR 

TRANCONOUCTANCE = 60 µMHOS — 15 VOLTS 

DESIGN-MAXIMUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLISHED DATA, AND SHOULD 
NOT BE EXCEEDED UNDER THE WORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES THESE 
VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE, TAKING RESPONSIBILITY FOR THE 
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE 

EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN-MAXIMUM 
VALUE FOR THE INTENDED SER ICE IS EXCEEDED WITH A BOGEY DEVICE UNDER THE WROST PROBABLE 

OPERATING CONDITIONS WITH RESPECT TO SUPPLY- VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, 
EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS. 

SIMILAR TYPE REFERENCE: Except for heater ratings and heater warm—up 
time, the 5GM6 is identical to the 4(46 and 

the 6GM6. 

* HEATER WARM-UP TINE IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 

80S OF ITS RATER VOLTAGE AFTER APPLYING 4 TINES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 

OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL NEATER OPERATING 

RESISTANCE. 



5GX6 

TUNG-SOL 

PENTODE 

MINIATURE TYPE 

1 
L875 
MAX 

2 125 
MAX 

GLASS BULB 

SMALL- BUTTON HINIATURE 

7 PIN BASE E7-1 

OUTLINE DRAWING 

JEDEC 5-2 

UNIPOTENTIAL CATHOCE 

WITH 

DUAL CONTROL GRIDS 

ANY MOUNTING POS TION 

BOTTOM VIEW 

BASING DIAGRAm 

JEDEC TEN 

THE 5GX6 IS A SHARP-CUTOFF PENTODE IN THE 7 PIN MINIATURE CONSTRUCTION. 
IT IS DESIGNED PRIMARILY FOR USE IN FM SDUND DETECTOR SERVICE. EXCEP -
-OR HEATER CHARACTERISTCS AND HEATER WARM-UP TIME, THZ5GX6 IS IDENTICAL 
TO THE 6GX6. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SmULy 

GRID fi TO PLATE 

GRID fi TO CATHODE & I.S., GRID 3, GRID 2, & HEATER 

GRID fi TO GRID 03 

GRID 03 TO PLATE 

GRID 03 TO CATHODE & . S., PLATE, GRID 2, 
GRID i, & HEATER 

HEATER CHARACTERISTCS AND RATINGS 

DESIGN MAXIMUM VALUES - SEE E1A STANDARD RS- 239 

AVERAGE CHARACTERISTICS 

HEATER SUPPLY LIMITS: 

CURRENT OPERATION 

C.026 pf 
8 pf 

0.12 pf 
1.6 Pf 

6.5 pf 

4.7 VOLTS 6)0 MA. 

600±40 MA. 

MAXIMUM PEAR HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 2WA VOLTS 

HEATER WARM-UP TIME ( AVERAGE) 8 11 SECONDS 

%If DC COMPONENT MUST NOT EXCEED. 100 VOLTS. 

HEATER WARM-UP TIME 15 DEFINED Ai THE TIME REQUIRED FOR THE VOLTAGE ACROSS TME HEATER TO REACH 

80% OF ITS RATED VOLTAGE AFTER FPPLYING 4 TINES RATED HEATER VOLTAGE TO A ZIRCUIT CONSISTING 
OF THE TUBE BEATER IN SERIES mlim A RESISTANCE OF VALUC 3 FINES THE NOMINAL HEATER OPERATING 

RESISTANCE. 

CONTINUED ON FOLLOWING PAGE 

L ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NOV JERSEY, U.S.A. FEBUARY 1, 1962 PLATE 06182 



5GX6 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN NAXINum vALUES - SEE DIA STANDARD RS- 239 

Fm SOUND-DETECTOR SERVOCE 

,LATE VOLTAGE 300 VOLTS 

'-_,RID 03 ( ONTROL-GRID) VOLTAGE ( DC AND PEAK): 

POSITIVE VALUE 25 VOLTS 

NEGATIVE VALUE 100 VOLTS 

-.RID 02 ( SCREEN - GRID) SUPPLY VOLTAGE 300 VOLTS 

,RID 02 ( SCREEN - GRID) VOLTAGE SEE RATING CHART 

,RID fi ( OONTROL-GRID) VOLTAGE: 

POSITIVE BIAS VALUE 0 VOLTL, 

NEGATIVE BIAS VALUE 50 VOLTS 

PLATE DISSIPATION 1.7 WATT' 

GRID 03 I NPuT 0.1 WATT 

GRID 02 11PuT: 

FOR GRID #2 VOLTAGES UP TO 1.90 VOLTS 1.0 WATT 

FOR GRID # 2 VOLTAGES BETWEEN 

ISO VOLTS AND 300 VOLTS SEE RATING CHART 

MAXIMUM CIRCUIT VALUES 

GRID # 3 CIRCUIT RESISTANCE 0.68 mEGOHm 

GRID 0i C'RCUIT RESISTANCE: 

FOR FIXED - BIAS OPERATION 0.22 MEGOHm 

FOR CATHODE - BIAS OPERATION 0.47 mEGOH ,. 

CHARACTERISTICS 

PLATE SUP#LY VOLTAGE 150 VOLTS 

GRID # 3 SuPPLY VOLTAGE O VOLTS 

GRID 02 SUPPLY VOLTAGE 100 VOLTS 

GRID Hi SUPPLY VOLTAGE O VOLTS 

CATHODE - BIAS RESISTOR 180 OHMS 

PLATE RES.STANCE, APPROX. 0.14 MEGOHm 

TRANSCONDUCTANCE, GRID 0i TO PLATE 3700 pmHOS 

TRANSCONDDCTANCE, GRID # 3 TO PLATE 750 µMHOS 

PLATE CURRENT 3.7 MA. 

GRID 02 CURRENT 3 MA. 

GRID 01 SJPPLY VOLTAGE ( APPROX.) FOR 

PLATE CURRENT OF 20 µA - 4.5 VOLTS 

GRID # 3 SJPPLY VOLTAGE ( APPROX.) FOR 

PLATE CJRRENT OF 20 µA -7 VOLT 

CONTINUED ON FOLLOWING PAGE 



5GX6 

5GX6 
RATING CHART 

5 
ce 

Zi 50 

o 

MAXIMUM OPERATING CONDITIONS 

AREA OF 

PERMISSIBLE OPERATION 

444 00  
20 40 60 80 
GRID #2 VOLTAGE EXPRESSED AS PER CENT 

OF MAX. GRID-# 2 SUPPLY VOLTAGE RATING 

100 

f 
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5J6 

TUI18-110L 

DOUBLE TRIODE 

MINIATURE TYPE 

3. 

MAX 

MAXIà 

MA) 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

4.7 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

18F 

THE 5J6 IS A TWIN TRIODE HAVING TWO PLATES AND TWO GRIDS WITH A COMMON 
CATHODE USING THE 7 PiN MINIATURE CONSTRUCTION. IT IS INFENDED FOR USE 
IN THE RF AMPLIFIER, OSCILLATOR AND .MIXER STAGES OF 450 MA. SERIES 
HEATER OPERATED TV RECEIVERS. THERMAL CHARACTERISTICS OF THE HEATER ARE 
CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM—UP CYCLE ARE 
MINIMIZED PROVIDED IT IS USED WITH OTHER HEATER TYPES WHICH ARE SIMILARLY 
CONTROLLED. WITH TFE EXCEPTION OF HEATER RATINGS ITS CHARACTERISTICS APE 
IDENTICAL TO THE 6,ó. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO PLATE ( EACH SECTION) 

INPUT ( EACH SECTION) 

OUTPUT ( SECTION j) 

OUTPUT ( SECTION 2) 

A EXTERIAL SHIELD 631E CONNECTED TO PIN Hl. 

WITHOUT WITH A 
SHIELD SHIELD 

1.6 1.5 umf 
2.2 2.6 muf 
0.4 1.6 umf 
0.4 1.0 of 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

EACH SECTION 
AF RF 

AMPLIFIER AMPLIFIER 

HEATER VOLTAGE 6.5 VOLTS 

MAXIMUM HEATER— CATHODE VOLTAGE «II— ±100 ± 100 VOLTS 

MAXIMUM PLATE VOLTAGE 300 300 VOLTS 

MAXIMUM POSITIVE DC GRID VOLTAGE 0 0 VOLTS 

MAXIMUM NEGATIVE DC GRID VOLTAGE — 140 VOLTS 

MAXIMUM PLATE INPUT 4.5 WATTS 

MAXIMUM PLATE DISSI.ATION 1.5 1..5 WATTS 

MAXIMUM PLATE CURRENT 15 MA. 

MAXIMUM GRID CURRENT 8 MA. 

MAXIMUM GRID CIRCUIT RESISTANCE ( CATHODE BIAS) 0.5 --- MEGOHM4 

HEATER WARM—UP TIME ( APPROX.) * 11.0 SECONDS 

*HEATERwARMUP TINE IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS -ME HEATER TO REACH 

80% OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TAME HEATER IN SERIES ' ITN A RESISTANCE OF VALUE 3 TIMES THE mOmINAL HEATER OPERATING 
RESISTANCE. 

INDICATES A CHANGE. 

CONTINUED ON FOLLOWING PAGE 
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5J6 

TUNO- SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A, AMPLIFIER - EACH SECTION 

HEATER VOLTAGE 4.7 VOLTS 

HEATER CURRENT Q.6 Amp. 
PLATE VOLTAGE 100 VOLTS 

CATHODE BIAS RESISTOR ( BOTH SECTIONS) B 50 OHMS 

AMPLIFICATION FACTOR 38 

PLATE RESISTANCE 7 100 OHMS 
TRANSCONDUCTANCE 5 300 uM40S 
PLATE CURRENT 8.5 MA. 

BOPERATION R III, FIXED BIAS IS MOT RECOMMENDED. 

CLASS C TELEGRAPHY - RF POWER-AMPLIFIER AND OSCILLATOR 

BOTH SECTIONS IN PUSH PULL 

HEATER VOLTAGE 

HEATER CURRENT 

DC PLATE VOLTAGE 

DC GRID VOLTAGE C 

DC PLATE CURRENT 

DC GRID CURRENT ( APPROX.) 

DRIVING POWER ( APPROX.) 

POWER OUTPUT ( APPROX.) 

4.7 VOLT 

0.6 AMP. 

150 VOLTS 

- 10 VOLTS 

30 MA. 

16 MA. 

0.35 WATT 

3.5 WATTS 

COSTAINED MY A 52G-OHMS GRID RESISTOR, A 220-OHMS CATHODE RESISTOR, OR A FIXED VOLTAGE SUPPLY. 

• 

• 



5J6 

15 

7 

5.16 
FOR EACH UNIT 

Ef 4.7 Volts 

('0 200 300 

PLATE VOLTS 

400 500 

PLATE VOLIS 

5J6 
FOR EACH UNIT 

Ef 4.7 Volts 

 lb 

--.1 

1--
1 
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5R4GY 

TUNG-SOL 

FULL - WAVE HIGH-VACUUM RECTIFIER 

PLATE 
1591 

OCT. H. 

19.15 

GLASS BULB 

COATED FILAMENT 

HE 

5.0 VOLTS 2.0 AMPERES 

AC 

VERTICAL MOuNT;NG POSITION 

HORIZONTAL OPERAT ION IS 
PERMISSIBLE IF PINS 1 ARO 

N ARE IN A VERTICAL PLANE. 
BOTTOM VIEW 

MEDIUM SHELL 5-PIN 
OCTAL MICANOL BASE 

THE 5RMGY IS DESIGNEE) FOR RECTIFIER USE IN EQUIPMENT REQUIRING A HIGH 
PEAK INVERSE VOLTAGE RATING. SATISFACTORY OPERATION OF THIS TUBE TYPE 
UNDER CONDITIONS FALLING WITHIN AREA 1 ON CURVE NO. 1 MAY BE OBTAINEo 
WITHOUT FILAMENT PREHEATING. FILAMENT pREhEATING FOR 10 SECONDS 8E -
FORE PLATE VOLTAGE IS APPLIED IS RECOMMENDED FOR SATISFACTORY OPERA-
TION UNDER CONDITIONS FALLING WITHIN AREA 2 ON THE SAME CURVE. 

RATINGS 
INTERPRETED ACCORDING TO RNA STNNOARD NU- 210 

FULL-WAVE RECTIFIER 

FILAMENT VOLTAGE ( AC) 5.0 5.0 5.0 mars 
FILAMENT CURRENT 2.0 2.0 2.0 AMPS. 
MAX. PEAK INVERSE PLATE 

VOLTAGE 040 LOAD) 2100 2400 2800 VOLTS 
MAX. PEAK PLATE CURRENT 

PER PLATE 650 650 650 MA. 
DC OUTPUT CURRENT: 

WITH CONDENSER INPUT 
TO FILTER 250 175 150 MA. 
WITH CHOKE INPUT 
TO FILTER 250 250" 17 0 MA. 

A FOR INPUT CHORE FILTERN5 HENRIES MIRIMUM. 

BFOR INPUT CHORE FILTERN10 HENRIES NIIIIMum. 

CONTINUED ON FOLLOWING PAGE 
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5 R4GY 

TUNG-SOL 

CONTINUED TAON PRECE011., PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

FULL-wAVt kEUlflik 

CONDENSER- CHOKE -
INPUT FILTER INPUT FILTEP 

AC PLATE- TO- PLATE SUPPLY VOLTAGE ( RMS) 

FULL LOAD 1400 1d0C 1500 1900 VOLTS 

NO LOAD 1500 2000 1700 2000 voLis 
FILTER INPUT CONDENSER 4 4 _ _ Ilf 

TOTAL EFFECTIVE PLATE-SUPPLY 
IMPEDANCE PER PLATE 125 575 _ - OHMS 

FILTER NPST CHOKE - - 5 10 m. 
DC OUTPUT CURRENT 250 250 250 175 MA. 

DC OUTPUT VOLTAGE ( APEROX.) 
(F.T INPUT TO FILTER) 700 700 550 750 VOLTS 

VOLTAGE REGULATION ( APPROX.) 
(HALF- LOAD TO FULL-LOAD CURRENT) 90 110 40 00 VOLTS 

C PEAK PLATE CURRENT WILL OE LIMITED to wAx Iloilo FATED yALuE FOR THE ulyEN CON-

DITIONS AND YALUES. FOR A FILTER- INPUT CONDENSER GREATER THAN A SÍ , NONE PLATE - 

SUPPLY INPEDANCE NAY IF REQUIRED TO LIFIT THE PEAK PLATE CURRENT TO THE RATED 
VALUE. 

1 LI i 
'AREA I: Filament and plate voltaoe 

may he applied simultaneously. 
GR4GY 

Ef = 5.0. Volts A_ AREA 2: Filament should be permitted 
to reach operating temperature 
before applying plate voltage. 
This 10 takes approximately 
s.,conds. 

30 

CURVE 

‘,.> 
..,., 

t't 200 
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« 

1 7 
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0 
0 250 500 750 1000 

A-C VOLTS PER PLATE ( RMS) 

PLATE 

1600 

OCT. LS. 
1955 
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5R4GY 

CURVE 2 

e 

e 
PLATE 
1601 

OCT. 10, 
1945 

1000 

250 

o 

51140Y 

D-C VOLTAGE DROP 
Ef = 5.0 Vol ts A- C 

e 

25 50 75 100 125 

PLATE VOLTS D - C 

[ I 5ROSY CURVE 3 

Ef = 5.0 Volts A-C 
1250 

---s,- 90 
i -`.... 

v0._ 
1.3. 

- -CAM IMPUT TO FILM: L. 10 II. NIA. 

---CONOESSER INPUT TO FF  : C AN tAF 

f? p, 
(-41 

TOTAL EFFECTS  I 
PEA PLATE FOR CURVES 0,C,0 IS 100 

ix re 
ONUS: FOR CURVE A, 900 0.111S. 
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TENTATIVE DATA 5R4GYA 

GLASS BULB 

TUNO-SOL 

TWIN DIODE 

COATED FILAMENT 

5.0 VOLTS 2.0 AMP. 

AC OR DC 

VERTICAL MOUNTING POSITION 

HORIZONTAL OPERATION PERmi -TED IF 
PINS 1 1. 4 ARE 14 A vERTICAL PLANE. 

BOTTOM VIEW 
MEDIUM SHELL 

5 PIN OCTAL 

WITH 

EXTERNAL BARRIL45 

5T 

THE 5R4GYA IS A FULL—WAVE HIGH—VACUUM RECTIFIER DESIGNED FOR USE IN 
POWER SUPPLIES OF HIGH CURRENT REQUIREMEN -S. THE TUBE INCORPORATES A 
Loe—Lost; BASE AND IS CAJABLE OF WITHSTAND'NG HIGH PEA< INVERSE PLATE 
VOLTAGES. ELECTRICALLY. THE 5R4GYA IS A REDLACEMENT FOR THE 5R4GY; IT 
DIFFERS PRIMARILY FROM THE 5R4GYA BY EMPLOYING A STRAIGHT—SIDED T-12 
CONSTRUCTION. 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

RECTIFIER SERVICE 

FILAMENT VOLTAGE * 5.0 5.0 5.0 VOLTL 

MAXIMUM PEAK INVERSE PLATE VOLTAGE 

NO— LOAD CONDITION A 2100 2400 2800 VOLTS 

MAXIMUM STEADY — STATE PEAK PLATE 

CURRENT PER PLATE 650 650 650 MA. 

MAXIMUM DC OUTPUT CURRENT 

WITH CAPACITOR — INPUT FILTER 250 175 150 MA. 

WITH CHOKE — INPUT FILTER 250 250 E 175 c MA. 

MAXIMUM BULB TEMPERATURE ( AT HOTTEST POINT) 210 210 210 0c 

SEE RATING CHART 1FOR RESTRICTIONS ON APPLYING THE PLATE AND FILAMENT VOLTAGES SIMULTANEOUSLY. 

A OPERATION WITH PEAR INFER . 0 PLATE VOLTAGES UP TO 2400 VOLTS MAXIMUM 15 PERMITTED AT ALTITUDE, 

GP TO 40000 FEET. OPERATION WITH PEAR INVERSE PLATE VOLTAGES GREATER THAN 2400 AND UP TO 2800 

VOLTS ISPERMITTED ONLY wHYN THEE ALTITUDE 00E5 NOT EXCEED 20000 FEET AND THE DC OUTPUT CIAREN' 
IS REDUCEUrTO THE VALUE ImOICAXER IN THE mAximum RATINGS. 

B INPuT CHORE OF 5 HENRYS MINIMUM REQUIRED FOR 60- CYCLE POWER SUPPLY. 

Cie 
UT CHOKE OF 10 HENRYS MINIMUM REQUIRED FOR 60- CYCLE PONER SUPPLY. 

CONTINUED ON FOLLOWING PRGE 
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5R4GYA 

TUNG•SOL 

TENTATIVE DATA 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

FULL-WAVE RECTIFIER WITH CAPACITOR- INPUT FILTER 

FILAMENT VOLTAGE 5.0 5.0 5.0 VOLTS 
FILAMENT CURRENT 2.0 2.0 2.0 AMP. 

AC PLATE—SUPPLY VOLTAGE PER PLATE, RmS 

FULL LOAD 700 750 900 VOLTS 
NO LOAD 750 850 1000 VOLTS 

• ILTER INPUT CAPACITOR 4 4 4 µFC. 

TOTAL EFFECTIVE PLATE—SUPPLY IMPEDANCE 

PER PLATE 125 500 575 OhM 

DC OUTPUT CURRENT 250 150 150 MA. 

DC OUTPUT VOLTAGE AT FILTER INPUT 

FOR DC OUTPUT CURRENT OF 75 MA. 900 1060 VOLTS 
FOR DC OUTPUT CURRENT OF 125 MA. 790 --- VOLTS 

FOR DC OUTPUT CURRENT OF 150 MA. 810 950 VOLTS 
FOR DC OUTPUT CURRENT OF 250 MA. 700 --- vocrs 

FULL—WAVE RECTIFIER WITH CHOKE— INPUT FILTER 

FILMENT VOLTAGE 

FILAMENT CURRENT 

AC PLATE—SUPPLY VOLTAGE rER PLATE, RMS 

FULL LOAC 

NO LOAD 

FILTER INPUT CHOKE 

DC OUTPUT CURRENT 

DC OUTPUT VOLTAGE AT FILTER INPUT 

FOR DC OUTPUT CURRENT OF 87,5 MA. 
FOR DC OdTPUT CURRENT OF 175 MA. 
FOR DC OUTPUT CURRENT OF 1,75 MA. 
FOR DC OUTPUT CURRENT OF 750 MA. 

'uBE VOLTA ,;'E DROP 

lb- 250 MA. DC PER PLATE 

5.0 5.0 VOLTS 

2.0 2.0 AMP. 

750 950 VOLTS 

850 1000 VOLTS 

5 10 HENRYS 

250 175 MA. 

- 810 VOLTS 
590 VOLTS 

- 750 VOLTS 

550 --- VOLTS 

67 VOLTS 



TENTATIVE DATA 5R4GYA 

5R4GYA 
FCR CAPACITOR- INPUT FILTEF 

AND PLATE VOLTAGE MAY BE APFLIED 

SHOULD BE ALLOWED TO REACH OPERATING 

VOLTAGE ISAPPLIED.FOR AVERAGE 

S APPROXIMATELY io SECONDE. 
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A-,EA 1: FILAMENT 

MEA 2: FILAMENT 

BEFORE PLATE 

THE DELAY 

SIMULTANEOUSLY. 

TEMPERATURE 

CONDITIONS, THE 
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\ AREA 1 

\ \ 
250 500 750 1000 

AC PLATE SUPPLY VOLTAGE PER PLATE ( RMS) - VOLTS 
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TENTATIVE DATA 5R4WGA 

• 

2 
MAX 

GLASS BULB 
mAFO GLASS 

TUNG-SOL 

FULL WAVE RECTIFIER 

FILAMENT 

5.0 VOLIS 2.0 AMP. 

AC OR DC 

VERTICAL MCUNTING POSITION 
UBE WAY BE OPERATES IN 8011101TAL 
POSITION IF PINS A: ANO 4, AR: IN 
VIRTIC,L PLANE. 

BOTTOM VIEW 
;PECIAL SKIRTFF 

E PIN OCTAt 

5T 

THE 5R4WGA IS A HIGH VUCUUM FULL WAVE RECTIcIER CAPABLE OF SUPPLYING 950 
VDC AT 165me OR 75C VDC AT 275 MA. THIS TUBE TYPE PROVEN Ei!' MILLIONS NOW 
IN FIELD USE FEATURES A RUGGED COW3TRUCTIOM THAT WILL WITHSTAND A SHOCK 
IMPACT OF 9CC G AND H,GH JIBRATIONAL STRESSES. 

ONE OF THE DESIGN FEATURES IS TH1 SHOCK MCUN - ING OF THE BJLE IN A SKIRTET, 
TYPE EASE BY A RESILIENT SILICONE RLBBER. THUS, ALTHOUGH THE BASE MAY 
SECURELY CLAMPED TO THE CHASSIS, THE TU3E PROPER IS INSULATED AGAINEI 
SHOCKS. THéS TYPE CF EASING ALSO FERMITS OPERATION AT HIGH ALTITUDE' 
WITHOUT FLASH OVER. ANOTHER DESIGN FEATURE IS THE " CROSS PRESS" STEM 
WHICH KEEPS ELECTRCLYSIS TO A MINIMUM WHILE OFFERING A STABLE SUPPOFT 
FOR THE MOLN STRUCTURE. THE USE CF A HARD GLASS BULB PERMITS THE TUEE 

IC 3E PROCESSED AT HIGH TEMPERATURES DUR.NG MANUFACTURE SC THAT IT WILL 
REMAIN GAS FFEE UNDER THE HIGH TEWERATURES ENCOUNTERED N OPERATION. 
THE LCW DRAIN, FAST HEATING, RUGGED FILAMENT PERMITS INSTANT APPLICATION 
OF PLATE VOLTAGE OVER A LARGE PDRT'ON OF THE OPERATING CHARACTERISTICS. 
(SEE CURVES). 

ELECTRU:AL DATA 

FILAMENT VOLTAGE (± 1.0%) A.C. 

FILAMENT CURRENT A.C. 

ZONTINUE0 ON FOLLOWING PAGE 

t.0 VOLTS 

2.0 AMPS_ 

TUNG-SOL ELECTRIC INC ELECTRCN - UPI DIVISION EILOONFIELD, NSW JERSEY, U.S.A. OELEWBER 1, 1958 PLATE +5373 



5R4WGA TENATIVE DATA 

TUNG-SOL 

CONTINUED ,RON PRICLOING PAGE 

TYPICAL OPERATION 

INPUT TO FILTER 

CHOKE CAPACITOR 

AC PLATE V3LTAGE RMS PER PLATE 900 700 VAC 

INPUT CONDENSER --- 4 Mfd 

INPUT CHOKE 10 ,-- H 

EFFECTIVE PLATE SUPPLY IMPEDANCE PER PLATE .-... 100 OHM 

DC OUTPUT CURRENT 165 275 MA. 

DC OUTPUT VOLTAGE AT FULL LOAD 840 730 VDC 

DC OUTPUT VOLTAGE AT HALF LOAD 860 800 VDC 

REGULATION, HALF LOAD TO FULL LOAD 20 70 VDC 

MECHANICAL DATA 

MOUNTING POSITION VERTICAL 

MAXIMUM OVERALL HEIGHT 5.31 

MAXIMUM SEATED HEIGHT 4.75 

MAXIMUM DIAMETER 2.06 
BULB, HARD GLASS T- 16 

BASE: SPECIAL SKIRTED OCTAL 5 PIN, GLASS FILLED ALKYD, 

INSW-ATION ZONE 5 OR BETTER. SEE OUTLINE 

MAXIMUM RATING CHART 

INCHES 

INCHES 

INCHF 

MIK. SUPPLY 
FILTER PEAK INV. VOLTS RHO IMPEDANCE 

ALTITUDE INPUT VOLTAGE PER PLATE PER PLATE 

UP TO 30,000 FT. 4 uf 3Q50v' 107Cv 
UP TO 40,000 FT. 4 xxf 2150 e 760 

5 HENRIES 2300 e 815 

4 mf 2800 * 990 
UP TO 60,C00 FT. 4 0 1850 e 655 

PEAK PLATE FULL LOAD 
ALTITUDE CURRENT CURRENT VOLTAGE 

UP TO 30,030 FT. 0 MA? 0 me 1525', 
UP TO 40,030 FT. 700e 275 e 770 

--- 275 * 650 
550 165 e 1100 

UP TO 60,CCO FT. 700e 275 e 620 

INDICATES MAXIMUM RATINGS, ALL OTHERS INDICATE APPROXIMATE VALUES. 

ALL VALUES ARE FOR E, = 5.0 V. AND 10 SECONDS PREHEATING ( NO PREHEATING IS NECESSARY FOR NG 
LOAD CONOTIONLI. HIGMER VALUES OF FILTER CONDENSER CAPACITY MAY OE USED IF PLATE SUPPLY IMPE-

DANCE IS INCR.F.ASED TO KEEP PEAK PLATE CURRENT WITHIN RATINGS. FILTER VALUES ARE FOR 60 CYCLE 
OPERATION. 

• 

• 

CONTINUED ON FOLLOWING PAGE 



TENTATIVE DATA 5R4WGA 

• 

• 

5R4MGA 

[ 

FULL wA4E RECTIFIER CHARACTERISTIC3 

CHOKE INPUT FILTER 

DC
 
V
O
L
T
S
 
TO

 
F
I
L
T
E
R
 

C.
n 

Ef = 5.0 VAC 
Filter Input Choke=10 Henries 

Plate Supply Impedance Per Plate=100 Ohms --- 

900 Vo ts 
I I ( ! 

(RMS) Per Plate 
. 1 I 

.(RMS) 700 Volts Per Plate 

, 
¡ 

Volts (RMS) Per 
I 

Plate 

1-- 3C0 Volts (RMS) Pe r Pl ate 
_ _ _ 

l 

100 200 300 

DC OUTPUT CURRENT (MILLIAMPERES) 

! 

1 

1 

5R4WGA 

OPERATION IS PERMISSIBLE WITH 

1FILAMENT PREHEATING IN AREA 1. 

1FOR OPERATION IN AREA rx, A 

MINIMUM PREHEATING 300 TIME OF 10 

SECONDS IS 'NECESSARY BEFORE THE 

DC
 

O
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T
P
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T
 
M
I
L
L
I
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M
P
E
R
E
S
 

O
 

APPLICATION OF PLATE VOLTAGE. 

I 
, 
AREA II 

. 

AREA I, 
, 

, 
ee' 

i 
-i 

. „ 
u 250 500 750 1000 

AC VOLTS PER PLATE (RMS) 

11 

.e-S•L ELE1TRIC IN: ELEITRON TUVE DIVISION BLOINFIELD, NEW JAR ET U.S.A DECEMBER I, 1858 PLATE .'' 74 



5R4WGA TENTATIVE DATA 

5R4MGA 
FULL WAVE RECTIFIER CHARACTERISTICS 

CONDENSER INPUT FILTER 

1250 
Ef = 5.0 Volts AC 

FILTER INPUT CAPACITOR =4 MED. 

— 900 L' j PLATE SUPPLY IMPEDANCE PER PLATE 

(rnes IS 575 OHMS FOR 900 VOLT CURVE ) p 

er P/ate AND 100 OHMS FOR ALL OTHERS 
1000 

ce 
taJ s (RMs) n 
1••• 
J 111111.1. 

'-'er pl ate 

750 
o 
1-

OC
 
V
O
L
T
S
 

li
 

 

5 0 Volt-
' (RMS) per plate. 

300 
Volts ( Pie) Per 

250 
P ate 

0 
50 100 150 200 250 300 

CURRENT MILLIAMPERES PER PLATE) DC PLATE 

o 
o 

5R4WGA 

AVERAGE PLATE CHARACTERISTICS 
Ef = 5 VAC 

25 50 75 100 125 

DC PLATE VOLTS 

I!  



TENTATIVE DATA 5R4WGB 

GLASS BULB 
HAVE) GLASS 

TUNG•SOL 

FULL WAVE RECTIFIER 

FILAMENT 

5.0 VOLS 2.0 AMP. 

AC OR OC 

VERTICAL MOUNTING POSITION 
TUBE MAY BE OPERATE , IN HORIZONTAL 

POSITION IF PINS 4_ ANO Oi ARE IN 
V,ATICAL PLANE. 

BOTTOM VIEW 
SPECIAL SKIRTED 

S PIN OCTAL 

THE 5R4WGB IS ALONG LIFE, RUGGEDIZED, RELIABLE FULL WAVE RECTIFIER TUBE. 
WHILE SIMILAR IN CONSTRUCTION TO THE POPULAR 5R4WGA, THIS TUBE IS SUB— 
JECTED TO MORE EXACTING REQUIREMENTS INMANUFACTURE. THIS INCLUDES A 100% 
CHECK OF WELDS UNDER MAGNIFICATION. EVERY TUBE ISELECTRICALLY STABILIZED 
WITH REPEATED COLD STARTS TO WEED OUT TUBES THAT ARE PRONE TO ARCING. 

THE 5R4WGB IS MADE IN " LOTS" WITH AN ENTIRE LOT BEING REJECTED UPON THI 

REJEC— ION Of SAMPLE TUBES. THIS IS OF PARTICULAR IMPORTANCE ON DESTRUC— 
TIVE TESTS. 

ONE OF THE DESIGN FEATURES IS THE SHOCK MOUNTING OF THE BULB IN A SKIRTED 
TYPE HASE BY A RESILIENT SILICONE ROBBER. THUS, ALTHOUGH THE BASE MAY BF 
SECURELY CLAMPED TO THE CHASSIS, THE TUBE PROPER IS INSULATED AGAINST 
SHOCKS. THIS TYPE CF BASING ALSO PERMITS OPERATION AT HIGH ALTITUDES 

WITHOJT FLASH OVER. ANOTHER DESIGN FEA —URE IS THE "CROSS PRESS" STEM 
WHICH KEEPS ELECTROLYSIS TO A MINIMUM WHILE OFFERING A STABLE SUPPORT 
FOR THE MOLNT STRUCTURE. THE USE CF A HARD GLASS BULB PERMITS THE TUBE 
TO BE PROCESSED AT HIGH TEMPERATURES DURING MANUFACTURE SO THAT IT WILL 
REMAIN GAS EREE UNDER THE HIGH TEMDERATURES ENCOUNTERED IN OPERATION. 

THE LOW DRA,N, FAST HEATING, RUGGED FILAMENT PERMITS INSTANT APPLICATION 
OF DUTE VOLTAGE OVER A LARGE PORTION OF THE. OPERATING CHARACTERISTICS. 
(SEE CURVES). 

ELECTRIZAL DATA 

FILAMENT VOLTAGE (± 10%) P.C. 

FILAMENT CURRENT A.C. 

CONTINUED ON roitowimG PAGE 

5.0 
2.0 

VOLTS 

AMPS. 

TUAG-SOL ELECTRIC INC ELECTRCN UB, DIVISION BLOOMFIELD, Mai JERSEY, U.S.A. DECEMBER 1, 1ASEI PLATE A5315 



5R4WGB TENATIVE DATA 

TUNG-SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATION 

AC PLATE VOLTAGE RMS PER PLATE 

INPUT CONDENSER 

INPUT CHOKE 

EFFECTIVE .LATE SUPPLY IMPEDANCE 

DC OUTPUT CURRENT 

DC OUTPUT VOLTAGE AT FULL LOAD 

DC OUTPUT VOLTAGE AT HALF LOAD 

REGULATION, HALF LOAD TO FULL LOAD 

PER PLATE 

MECHANICAL DATA 

MOUNTING POSITION 

MAXIMUM OVERALL HEIGHT 

MAXIMUM SEATED HEIGHT 

MAXIMUM DIAMETER 

BULB, HARD GLASS 

BASE: SPECIAL SKIRTED OCTAL 5 PIN, GLASS 

INSULATION ZONE 5 OR BETTER. 

ALTITUDE 

UP TO 30,000 FT. 

UP TO 40,000 FT. 

UP TO 60,000 FT. 

ALTITUDE 

UP TO 30,000 FT. 

UP TO 40,000 FT. 

UP TO 60,000 FT. 

INPUT TO FILTER 

CRONE CAPACITOR 

900 700 

4 
10 

100 
165 275 

840 730 

860 800 

20 70 

VERTICAL 

5.31 

4.75 

2.06 

T- 16 

FILLED ALKYD, 

SEE 

MAXIMUM RATING CHART 

FILTER 
INPUT 

4 uf 
4 /If 
5 HENRIES 
4 gf 
4 gf 

PEAK PLATE 
CURRENT 

0 MA,' 

700 e 

550 

700 e 

OUTLINE 

PEAK INV. VOLTS RMS 
VOLTA« PER PLATE 

3050V  107Cv 

2150' 760 

2300  815 

2800' 990 

1850 e 655 

CURRENT 

0 Me 

275 e 

27 5 e 

165 e 
275 e 

e INOICATES MAXIMUM RATINGS; ALL OTHERS INDICATE APPROXIMATE VALUES. 

VAC 

mfd 
H 

OHMS 

MA. 

VDC 

VDC 

VDC 

INCHES 

INCHES 

INCHES 

MIN. SUPPLY 
IMPEDANCE 
PER PLATE 

575ne 

FULL LOAD 
VOLTAGE 

1525v 

770 

_650 

1100 

620 

575 , 

ALL VALUES ARE FOR E, = 5.0 V. ANO 10 SECONDS PREHEATING ( NO PREHEATING IS NECESSARY FOR NO 
LOAD CONDTIONS/. HIGNER VALUES OF FILTER CONDENSER CAPACITY MAY BE USED IF PLATE SUPPLY IMPE-
DANCE IS INCREASED TO KEEP PEAK PLATE CURRENT WITHIN RATINGS. FILTER VALUES ARE FOR 60 CYCLE 
OPERATION. 

CONTINUED ON FOLLOWING PAGE 



TENTATI VE DATA 5R4WGB 

5R4WGB 
FULL WAVE RECTIFIER CHARACTERISTICS 

CHOKE INPUT FILTER 

Ef = 5.0 VAC 
Filter Input Chol-e=10 Henries 

Plate Supply Impedance Per Plate100 Ohms --
DC

 
V
O
L
T
S
 
T
O
 
F
I
L
T
E
R
 

900 Vo ts 
1111 

(RMS) Per Plate 

I 
700 Volts 

I 
(RMS) Per Plate 

II] 1 
500 Vot (RMS) Per Plate 

-, 
300 Volts ( RMS) Per Plate 

1 I 
100 200 300 

DC OUTPUT CURRENT (MILLIAMPERES) 

1 

5R4WGB 

OPERATION IS PERMISSIBLE WITH 

FILAMENT PREHEATING IN AREA i. 

FOR OPERATION IN AREA 11, A 

MINIMUM PREHEATING TIME OF 10 

SECONDS IS NECESSARY BEFORE THE 

APPLICATION OF PLATE VOLTAGE. 

I 

Q
C
 

O
U
T
P
U
T
 
M 

I L
L
 I 
A
M
P
E
R
E
S
 

;2
> 

o
 

o
 

o
 

o
 

cà
  

I 

I 
I 

/ 

AREA II • 

AREA I 

250 500 750 1000 

AC VOLTS PER PLATE ( RMS) 

1,14.-SOL ELECTRIC INC. ELECTRON TUBE DIVISION 8 OOMFIELD, HER JERSEY U.S.A DECEMBER 1, 18 8 PLATE 663 6 



5R4WGB TENTATIVE DATA 

5R4WGB 
FULL RECTIFIER WAVE CHARACTERISTICS 

CONDENSER INPUT FILTER 

1250 
Ef = 5.0 Volts AC 

FILTER INPUT CAPACITOR = 4 MED. 

— 9O0 V PLATE SUPPLY IMPEDANCE PER PLATE 
".--.._ 0 /ts ,— 

ftrms) IS 575 OHMS FOR 900 VOLT CURVE 
---.....,....._ , Pe-

'  AND 100 OHMS FOR 
1000 

ALL OTHERS 

7°0 Vol ce 
IL 

ts (Rms) p  

t— 
«..1 111111111 " Pl ate 
-. 

u- 750 
e 

---

1— 

DC
 
VO
LT
S 

§
 

 

_____ ......«..../c I 
s ( s) 

Per 
Plate 

— 

300 
Volts (PMS) Per 

250 
P at e 

0 0 50 100 150 200 250 300 

CURRENT ( MILLIAMPERES PER PLATE) 

_i_ 

DC PLATE 

400 

0. 

ce 
o_ 

300 

ce 
o_ 

—a 

j 200 

(.) 

100 

Q-

o 

AVERAGE PLATE CHARACTERISTICS 
Ef = 5 VAC 

o 



TENTATIVE DATA 5R4WGB 

TIING-SOL   

CONTINUEC FROM PRECEDING PAGE 

ADDITIONAL TESTS TO INSURE RELIABILITY 

ALL TLBES:OPEeATION (i):Elpx = 2800 Vcc; FULL WAVE;Zp/p = 500:CL = 4 mfd;PL= 

/JUL) OHMS; tk = 10 15 > 140 mAdc 

OPEkATION ( 2):Epp/p =850 Vac, FULL WAVE; CL= 4mfd;RL= 3500 OHMS, 

tk= i0; Zp/ 5 ADJUSTED FOR A BOGIE TUBE TO READ 260 

mAdc, AND lb NOT LESS THAN 630 mA PER PLATE. 

(A BOGIE TJBE IS A TUBE WITH A DROP OF 75Vdc AT 320 

mAdc PER PLATE) 10 >24SmA. 

STABU_IZATION: 6 HOURS AT EF = 5.0Vac;Epp/p = 800 vac; 10 = 100 mAdc; 

RL = 3000; tk =0 ; CYCLEC 15 MINUTES ON 5 MINUTES OFF) 

RANDOEJ SAMPLE TESTED FDR THE FO-LOWtNG: 

LOW PRESSNRE VOLTAGE BREAKDOWN: 

0.Epp /p 1050Vac; FULL WAVE; FL/1 0 = 165 mAdc;tk = 1.0SEC;CL = 4 mfd, 

Zptotol/p= 5°° i:PRESSURE 140 mm (40000ft.) 

2).epx = 2E150 Vcc;RL/I0 = 27 5 mAdc; tk = 10 SEC; CL= 4 mfd; Zptotol/p= 

20Cn: FULL WAVE; PRESSURI = 55 mm ( 60000 ft.) 

880CX: 60° HAMMER ANGLE IN NAVY FLYWEIGHT, HIGH IMPACT MACHINE ( 900G/ 

mtE0). 

FATIGUE: 2E CPS, 0.30" TOTAL DISPLACEMENT, FO.q 12 HOURS IN EACH OF 

THESE MUTUALLY PERPENDICULAR ' LANES ( 2.5 G). 

POST SHOCh AND FATIGUE TEST END POINT: 

OPERATION ( 2) 10> 240 mAdc. 

LIFE TEST: 

FILAMENT CrCLING: 2000 CYCLES; Ef = 5.5 Vac; 1 MINUTE ON,i MINUTE OFF 

PER CYCLE. ( FILAMENT VOLTAGE UGJLATION 1% NO LOAD TO FULL 
L1AD). 

INTERàAITTENT LIFE TEST 

DPERATION ( 2) 4.00 HOURS 

OPERATION ( 2) 500 HOURS 

OPERATIEIN ( 2) 1000 HOURS 

to > 245 mAdc. 

ro > 240 mAdc.. 

lo > 240 mAdc. 

104,-SOL ELECTIIC INC. LECTRON TUEE DIVISION BLOOMFIELD, SEW AERSET, U.S.A. DECEMBER 1, 1958 PLATE A5317 
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5T8 

GLASS BULB 

TUNS-SOL 

TRIPLE- DIODE TRIODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODES 

HEATER 

L.7 VOLTS 0.6 AMP . 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE GLASS eurrü, 

9 PIN BASE 
9E 

THE 578 COMBINES THREE HIGH PERVEANCE DIODES AND A HIGH—MU TRIODE IN ONE 
ENVELOPE WITH THE 9 PIN MINIATURE CONSTRUCTION AND IS GESIGNED FOR USE 
IN 600 MA . SERIES HEATER OPERATE l, RECEIVERS . ONE OF THE THREE DIODE 
PLATES HAS AN INDEPENDENT CATHODE PROV fDING SATISFACTCRY OPERATION IN 
BALANCED LOW IMPEDANCE DETECTOR CIRCUITS . THIS TUBE STRUCTURE PERm,m 
THE CONSTRUCTION OF AM/FM RECEIVERS WITH A MINIMUM OF SWITCHING . THE 
CHARACTERISTICS OF THE HEATER .ARE CONTROLLED SUCH THAN (EATER VOLT A d 
SURGES DURING THE WARg—UP CYCLE ARE MINIMIZED PROVIDED Il IS USED WITH 
OTHER TYPES WHICH ARE SIMILARLY CONTROLLED . WITH THE EXCEPTION OF HEATER 
RATINGS , ITS CHARACTERISTICS ARE IDENTICAL 10 THE 618. 

DIRECT INTERELECTRODE CAPACITANCES 

TRIODE GRID TO PLATE 
TRIODE INPUT 
TRIODE OUTPUT 
GRID TO ANY DIODE PLATE ( MAX.) 
INPUT DIODE 
INPUT DIODE 2 

INPUT DIODE 3 

DIODE 2 CATHODE TO ALL 

wITHOUT WITHA 
SHIELD SHIELD 

1.7 1 .7 uuf 
1.6 1.7 whf 
1.2 2.4 uuf 
.034 .034 uuf 
5.8 3.8 uuf 
3.8 3.88 uuf 
3.4 3.6 uuf 
7.5 8.15e uuf 

RATINGS 
INTERPRETED ACCORDING TO OESIGN MAXIMUM SYSTEM 

HEATER VOLTAGE 4.7 VOLTS 
MAXIMUM PLATE VOLTAGE 530 4.— VOLTS 
MAXIMUM POSITIVE DC GRID VOLTAGE 0 VOLTS 
MAXIMUM PLATE DISSIPATION 1.1 4— WATTS 
MAXIMUM DIODE CURRENT FOR CONTINUOUS OPERATION ( EA.PLATE) 5.54— MA. 
MAXIMUM HEATER—CATHODE VOLTAGE 

HEATER NEGATIVE WITH RESPECT TO CATHODE: 
TOTAL DC AND PEAK 200 VOLT 

HEATER POSITIVE WITH RESPECT TO CATHODE: 
DC 100 VOLT 
TOTAL DC AND PEAK 200 VOLTS 

HEATER WARM—UP TIME ( APPROX.)** 1.1.0 àECONUS 

CONTINUED 01 FOLLOWING PAGE 

TYNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSE!,. U.S.A. SEPTEMBER 1, 1959 PLATE 65102 



5T8 

TUNO-SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A,1 AMPLIFIER 

HEATER VOLTAGE 4.7 4.7 VOLTS 

HEATER CURRENT J.6±6% 0.6±6% AMP. 
PLATE VOLTAGE 100 250 VOLTS 
GRID VOLTAGE -1 -3 VOLTS 
AMPLIFICATION FACTOR 70 70 
PLATE RESISTANCE ( APPROX.) 54 000 58 000 OHMS 
TRANSCONDUCTANCE 1 300 1 200 uMHOS 
PLATE CURRENT 0.8 1.0 MA. 
AVERAGE DIODE CURRENT: ( EACH SECTION) 
MEASURED WITH 5 VOLTS DC APPLIED 20 MA. 

TRIODE UNIT AS RESISTANCE COUPLED AMPLIFIER 

PLATE SUPPLY VOLTAGE 
CONTROL GRID VOLTAGE 
PLATE LOAD RESISTOR 
CONTROL GRID RESISTOR 
INPUT CONDENSER 
OUTPUT CONDENSER 
GRID RESISTOR OF FOLLOWING STAGE 
SIGNAL SOURCE IMPEDANCE ( MAX.) 
DISTORTION 
CUTPUT VOLTAGE 
V,LTAGE GAIN AT 400 CPS 

90 VOLTS 
0 VOLTS 

220 000 OHMS 
10.0 MEGOHMS 
0.01 Mf 
0.01 Mf 

470 COO OHMS 
1 000 OHMS 

5 PERCENT 
8.5 VOLTS 
35 

A wITH EXTERNAL SHIELD 11314 CONNECTED TO PIN 47. 

B MITH EXTERNAL SHIELD 431% CONNECTED TO PIN A). 

C wiTm EXTERNAL SHIELD 6315 CONNECTED TO PINS AN ANO W. 

" HEATER WARN- UP TIME 15 DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 

80% OF ITS RATIO VOLTAGE AFTER APPLYING 4 TINES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE Tu8E HEATER IN SERIES NITA A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

- IN INDICATES A CHANGE.. 



5T8 

518 
EACH DIODE UNIT 

Ff . 4.7 Volts 

150 
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ToNG-SOL FLU RIC INC. ELECTRON TONE DIVISION BLOONFIELD NE* JERSEY, U.S.A. SEPTEMBER 1, 95 4 PLATE . 795 
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E T8 

TUNO-SOL 

RESISTANCE COUPLED AMPLIFIER 

RI 

MEG. 

Rai 

MEG. 

Rc 

MEG. 

Ebb = go VOLTS Ebb = 190 VOLTS Ebb ' 300 VOLTS 

RE GAIN Eo RE GAIN Eo Rh GAIN ES 

0.10 A 0.10 5700 21 7 2400 29 18 1800 33 35 

0.10 A 0.24 6100 26 9 2700 54 23 2000 38 42 

0.24 A 0.24 9100 30 10 4300 40 24 3000 44 43 

0.24 A 0.51 10000 34 13 4700 45 3). 3300 49 52 

0.51 A 0.51 15000 37 14 7500 47 28 56°0 51 50 

0.51 A ] 16000 40 16 8200 50 35 6200 55 60 

0.24 10 0.24 --- 31 5.0 --- 44 19 --- 48 40 

0.24 10 0.51 37 7.0 49 25 --- 52 52 

0.51 10 0.51 -- 39 7.5 --- 51 22 --- 54 44 

0.51 10 1  42  42 10 --- 54 28 --- 58 56 

A VALUE OF Rgl IS NOT CRITICAL. 

RN TAKER TO NEAREST RUA RELUE FOR EACH CASE INSTEAD OF ABSOLUTE OPTImUll VALLE. 

ED 15 RN! OUTPUT AT 5% TOTAL MARMONIC DISTORTION. 

GAIN MEASURED AT ER 2.0 VOLTS NUS OUTPUT. 

E9iq 

• 

NOTE: COUPLING CAPACITORS ICI SHOULD 

BE SELECTED TO GIVE DESIRED 
FREQUENCY RESPONSE. AN SHOULD 
BE ADEQUATELY By—PASSED. 

TUNO—SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEw eENSET, U.S.A. MAY 1, 1951 PLATE 1/1498.2 
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( 5 X4 G, 5Z3) 5 U 4 G 

TUNG-SOL 

PLATE 

687-2 

m44 

SUNG - lESION PIN OCTAL RASE 

6IING - MEDIUM 8 PIN OCTAL RASE 

BOTTOM VIEW 

5U4G 

FULL WAVE 

KIM VACUUM RECTIFIER 

COATED FILAMENT 

5.0 VOLTS 3.0 AMPERES 

AC 

GLASS BULB 

G- 5Q 

BOTTOM VIEW 

5X4G 

wax 

te • 

503 - MEDIRM 4 PIN RAGE 

4C 

BOTTOM VIEW 

573 

THE TUNG-SOL 5U4G, 5X4G AND 5Z3 ARE DESIGNED FOR SERVICE AS POWER REC-

TIFIERS IN AC OPERATED RECEIVERS WHICH REQUIRE HIGH CURRENTS. THEIR 

RATINGS AND ELECTRICAL CHARACTERISTICS ARE IDENTICAL. 

RATINGS 

MAXIMUM PEAK INVERSE VOLTAGE 

MAXIMUM STEADY—STATE PEAK PLATE CURRENT PER PLATE 

OPERATING CONDITIONS AND CHARACTERISTICS 

1550 VOLTS 

675 MA. 

FULL WAVE RECTIFIER WITH CONDENSER INPUT TO F LIER 

AC PLATE VOLTAGE PER PLATE ( RMS)"' 450 VOLTS 

DC OUTPUT CURRENT" . 225 MA. 

TOTAL EFFECTIVE PLATE SUPPLY IMPEDANCE PER PLATE"" 75 OHMS 

FULL WAVE RECTIFIER WITH CHOKE INPUT TO FILTER 

AC PLATE VOLTAGE PER PLATE ( RMS)". 550 VOLTS 

DC OUTPUT CURRENT M" 225 MA. 

VALUE OF INPUT CHOKE' 3 HENRYS 

TUBE VOLTAGE DROP 58 VOLTS 

AT 225 MA. PER PLATE 

UNEN FILTER CONDERSERS LARGER THAI NO Add4 ARE USED, IT MAY DE NECESSARY TO ADD ADDITIODAL 

PLATE SUPPLY IMPEDANCE. 

CUIT HUED OUT PAGE 

JA8.29 
16.10 

COPYRIGHT IIHS2 ST TUNG-SOL ELECTRIC INC ELECTRON TUS« DIVISION ISIIEWANK NEW JERSEY. U e m. 



5 U 4 G (5x4c,5z3, 
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5U4G, 5X4G, 5Z3 

Ef = 5.0 Volts AC 

ONE PLATE ONLY 

oo — _   
10 20 30 40 50 

DC PLATE VOLTS 

60 70 

___ 

504G, 5X4G, 513 

4=5.0 Volts AC 

ei FULL WAVE RECT I F I ER 

nPil t 0 500 600 v. 

,--tAre 

500 

-------«*--"------,— 
—, -- «, —_ -- ,_ h- 

E nput - 500 
-- 

V.. 
-_, 

s RMS PER PLATE 

C 
O
U
T
P
U
T
 
IN
 

§
 

 

II ....I.._ 

300 
0 

...... 
-"" ..... 300 

200 
6.—,--..-.é--

- Condenser Input, C = 4 if 

100 
- Choke Input, L = 20 h 

Oo 50 100 150 200 250 

DC LOAD IN MILLIAMPERES 

PLATE 

684-1 

COPYRIGHT 1552 IT TUNO-SOL ELECTRIC INC ELECTRON TUBE DIVISION NEWARK NEW JERSEY U S s 



TENTATIVE DATA 5U4GB 

T-12 

i" 
4r 
MA6X. 

4 5 
8 

MAX 

GLASS BULB 

TUNG-SOL 

DOUBLE DIODE 

COATED FILAMENT 

5.0 VOLTS 3.0 AMP. 

AC OR DC 

VERTICAL MOUN1ING POSITION 

HORIZONTAL OPERATION 15 PERRITTED 
IF PINS 1 AND 4 ARE IN A VERTICAL 

PLANE. 

BOTTOM VIEW 
MEDIUM SHELL 
5 PIN OCTAL 

5T 

THE 5U4GB IS A FILAMENTARY FULL—WAVE HIGH VACUUM RECTIF.ER DESIGNED FOR 
USE IN THE POWER SUPPLY OF TELEVISION RECEIVERS AND OTHER EQUIPMENT 
WHICH HAS H,GH OUTPUT CURRENT REQUIREMENTS. IT IS A REPLACEMENT FOR THE 
5U40; HOWEVER, THE 5U4GEI HAS A STRAIGHT S.DED T-12 ENVELOPE AND HA', 
HIGHER CURRENT RATINGS THAN THE 5U4G. 

RATINGS 
IfTEPRETED ACCORDING TO DESIGN CENTER SYSTEM 

RECTIFIER SERVICE A 

FILAMENT VOLTAGE 
mAxIMUM PEAK INVERSE PLATE VOLTAGE 

MAXIMUM PLATE SUPPLY VO,_TAGE ( EACH PLATE) RIAS 
(SEE RATING CHART ai) 

MAXIMUM D.: OUTPUT CURRENT 
(SEE RATING CHART 01.) 

MAXIMUM STEADY STATE PEAK PLATE CURRENT 
(EACH PLATE))SEE RATING CHART 02 

MAXIMUM TRANSIENT PEAK PLATE CURRENT 
(EACH PLATE) SEE RATING CHART * 3 

TUBE VOLTAGE CROP 
TUBE CONDUCTING: 225 MA. EACH PLATE 

225 MA. EACH PLATE 
X° MA. EACH PLATE 

5.0 VOL rs 
1550 m.15 

550 you's 

1.0 AMP. 

4.6 AMP 

44 VOLTS 
50 VOLTS 
54 VOLTS 

A FOR ASE WITH SINUSOIDAL SUPPLY VOLTAGES WITHIN TOE FREQUENCY RANGE OF 25 TO 1000 CYCLE. 
PER SECOND. 

-->INDICATES A CHARGE. 

CONTINUED 00 FOLLOWING PAIE 

 ARe 

MUG-SOL ELECTRIC INC. E-ECTRON -OE DIVISION OLOONFIELD, NEN JERSEY. U.S.A. AUGLST 1, 1957 PLATE 05044 



5U4GB TENTATIVE DATA 

TUNO-SOL 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

FULL-WAVE RECTIFIER - CAPACITOR INPUT FILTER 

FILAMENT VOLTAGE 

FILAMENT CURRENT 

AC PLATE SUPPLY VOLTAGE ( EACH PLATE) RMS 9 

FILTER INPUT CAPACITOR 

EFFECTIVE PLATE -SUPPLY RESISTANCE 

DC OUTPUT CURRENT 

DC OUTPUT VOLTAGE AT FILTER INPUT 

5.0 
3.0 

300 450 
40 40 

(EACH PLATE) 21 67 
300 275 
290 460 

FULL-WAVE RECTIFIER - CHOKE INPUT FILTER 

FILAMENT VOLTAGE 

FILAMENT CURRENT 

AC PLATE SUPPLY VOLTAGE ( EACH PLATE) RMS 8 

FILTER INPUT CHOKE 

DC OUTPUT CURRENT 

DC OUTPUT VOLTAGE AT FILTER INPUT 

8Ac PLATE vOATAGE 15 mEASuRED RITMOuT LOU. 

5.0 
3.0 
550 
10 

275 
420 

VOLTS 

AMP. 

VOLTS 

uf 
OHM' 

MA. 

VOLT 

VOLT 

AMP. 

VOLTS 

MENRYS 

MA. 

VOLTS 

50 

Ra ing Char R1 

BM= 

MAXIMUM OPERATING VALUES WITH CHOKE 
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500 600 

PLATE . 185 DECEMBER I, 19..,A TuRG-501. ELECTRIC INC. ELECTRON TuBE DIVISION OLOONFIELD. NEW JERSET, U.S.A. 



5U4GB 

200 

100 Ratine Chart # 3 

Ill I 

Rating Chart #2 

,4 CAPACITOR INPUT 

BASED ON STEADY STATE PEAK 
LATE CURRENT OF 1.0 AMP. EACH PLATE  

/40d/.0/o/.  
AREA OF 

PERMISSIBLE 
OPERATION 

.25 . 50 .75 

RECTIFICATION EFFICIENCY 

DC OUTPUT VOLTAGE AT FILTER INPUT 

PEAK AC INPUT VOLTAGE EACH PLATE ( WITHOUT LOAD) 

1.0 

)-cco 

75 

V) 

w 
w 

_J 
-J 
0- 

= 50  

25-   

—  w   
ce 

oo 

CAPACITOR INPUT 

BASED ON TRANSIENT 
PEAK PLATE CURRENT EACH 

PLATE OF 4.6 AMPERES 

100 200 300 400 500 

AC PLATE SUPPLY VOLTS ( RMS) EACH PLATE 

(WITHOUT LOAD) 

600 

TuNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOmTIELD, NEW JERSEY, U.S.A. DECEMBER 1, MR PLATE mRiBB 
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TENTATIVE DATA 5U8 

7. pmx. 

TUNO-SOL 

TRIODE PENTODE 

MINIATURE TYPE 

8 COATED UNIPOTENTIAL CATHODE 

HEATER 

MAX. 4.7 VOLTS 0.6 AMP. 

2-¡5; AC OR DC 

ANY MOUNTING POSITION 

GLASS BULB BOTTOM VIEW 
MINIATURE BUTTON 

9 PIN BASE 

9AE 

THE 508 COMBINES TWO ELECTRICALLY INDEPENDENT SECTIONS, A TRIODE AND A 

PENTODE, IN THE 9 PIN MINIATURE CONSTRUCTION AND IS DESIGNED FOR USE IN 

600 MA. SERIES HEATER OPERATED RECEIVERS. BOTH UNITS ARE CAPABLE OF 

GOOD PERFORMANCE AT THE HIGH FREQUENCIES. THE TUBE MAY BE USED AS A 

LOCAL OSCILLATOR— PENTODE MIXER FOR FM OR TELEVISION RECEIVERS OR IN THE 
MANY COMBINED FUNCTIONS OF SUCH RECEIVERS. THERMAL CHARACTERISTICS OF 

THE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE 

WARM— UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH 

ARE SIMILARLY COMTRO_LED. WITH THE EXCEPTION OF HEATER RATINGS. ITS 

CHARACTERISTICS ARE IDENTICAL TO THE folig. 

DIRECT INTERELECTRODE CAPACITANCES 
WITH WITHOUT 

SHIELD 1315 SHIELD 
PENTODE GRID Al. TO PENTODE PLATE: ( G1 TO P) 0.006 c.01mAx. 40 
PENTODE INPUT: Gi TO ( 4.1-KAG3A1S-FG2) 5 5 P4Lf 
PENTODE OUTPUT: P TO ( r1+KAG3AIS-I-G2) 3.5 2.6 ggf 

TRIODE GRID TO TRIODE PLATE: ( G TO P) 1.8 1.8 ggf 
TRIODE GRID TO CATHODE: G TO ( H+K) 2.5 2.5 ggf 

TRIODE PLATE TO CAIHODE: P TO ( H-FK) 1 0.4 ¡ill f 
CATHODE TO HEATER: ( K TO H)EACH SECTION (A.PROX.) 3 3 Nuf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

TRIODE PENTODE 
OMIT UNIT 

HEATER VOLTAGE 4.7 VOLT*, 

MAXIMUM HEATER—CATHODE VOLTAGE:  
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 200 
DC 100 100 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

VOLTS 
TOTAL DC AND PEAK 200 200 VOLTS 

Mr.XIMUM PLATE VOLTAGE 300 300 VOLTS 

MAXIMUM GRID 12 VOLTAGE 300 VOL TS 

MAXIMUM PLATE DISSIPAT ON 2.7 2.8 WATTS 
MAXIMUM GRID 12 DISSIPATION 0.5  WATTS 
MAXIMUM POSITIVE DC GRID ii VOLTAGE 0 VOLTS 

MAXIMUM POSITIVE DC GR:D VOLTAGE 0 --- VOLTS 

HEATER WARM— UP TIME ( APPROX.) * 11.0 SECOND 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

TRIODE PENTODE 
UNIT UNIT 

HEATER VOLTAGE 4.7 VOLTS 

HEATER CURRENT o.e AMP. 

PLATE VOLTAGE 150 250 VOLTS 

GRID 12 VOLTAGE --- 110 VOLTS 

CATHODE RESISTOR 56 68 OHMS 

TRANSCONDUCTANCE 8 500 5 200 ELMHOS 

PLATE RESISTANCE ( APPROX.) 0.005 0.4 MEGOHM 

AMPLIFICATION FACTOR 40 ---
PLATE CURRENT 18 10 MA. 

GRID 12 CURRENT --- 3.5 MA. 

GRID Al VOLTAGE ( APPROX.) FOR lb = ip gA. —12 —10 VOLTS 

*NEATER HARM- UP TINE IS DEFINED AS THE TINE REQUIRED FOR THE VOLTAGE ACROSS THE HEATER 10 REACH 
AUG OF ITS RATED VOLTAGE AFTER APPLYING 4 TINES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUNE NEATER IN SERIES NI TM A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

 1 

TuNG-SOL ELECTRIC INC. ELECTRON TUNE DIVISION 131.0010FIELD, MEN JERSEY, U.S.A. SUTENDER 1, 1454 PLATE 13954 
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5U8 

SEPARATE 

5U8 

 P ENTODE UNIT 
MIXER CHARACTERISTICS 

WITH 
OSCILLATOR EXCITATION 

Ef £. 7 Volts 

Eb EC, = 150 Volts 
Ec3 - 0 Volts 
Rci - 270 000 Ohms 

I 

CC 

b 

qc 

f 

—.-- -.- 

___750 

-- — 

_____ 

—. — IC2 
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15.0 

<,, 

î 12.5 cn t..., o , 
c. , 
C.) 0,_ 

1 e, 
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V x 
cr 

-- 10.0"- :. 
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5U8 

5U8 
PENTODE UNIT 

MIXER CHARACTERISTICS 
WITH 

SEPARATE OSCILLATOR EXCITATION 

Ef .. 4.7 VOItS 

Eb - 150 Volts 
Eci - 0 CC Supply Volts 
Ec3 - 0 Volts 
Rcl 270 000 Ohms 
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TENTATIVE DATA 5V3 

GLASS BULB 

TUNO-SOL   

TWIN DIODE 

COATED FILAMENT 

5.0 VOLTS 3.8 AMP. 

AC OR DC 

VERTICAL MOUNTING POSITION 

HORIZONTAL OPERATION 15 PERMITTED IF 
PINS 2 AND 4 ARE IN A VERTICAL PLANE. 

BOTTOM VIEW 
SHORT—MEDIUM SHELL 

8 PIN OCTAL 

5T 

THE 5V3 IS A FILAMENTARY, FULL—WAVE, HIGH VACUUM RECTIFIER DESIGNED FOR 
SERVICE IN —HE POWER SUPPLY OF COLOR TELEVISION RECEIVERS OR OTHER 
EQUIPMENT REQUIRING HIGH CURRENT. 

RATINOS 
INTERPRETED ACCORGING TO DESIGR CENTER SYSTEM 

RECTIFIER SERVICE 

FILAMENT VOLTAGE 5.0 VOLTS 

MAXIMUM PEAK INVERSE PLATE VOLTAGE 1 400 VOLTS 

MAXIMUM AC PLATE SUPPLY VOLTAGE ( EACH PLATE) OMS 

(SEE RATING CHART Mt) 500 VOLTS 

MAXIMUM STEADY STATE PEAK PLATE CURRENT ( EACH PLATE) 

(SEE RATING CHART ai) 1.2 AMP. 

MAXIMUM TRANSIENT PEAK PLATE CURRENT ( EACH PLATE) 

(SEE RATING CHART 3) 5.5 AMP. 

MAXIMUM DC OUTPUT CURRENT SEE RATING CHART Il 

BEOR USE WITH SINUSOIDAL SUPPLY VOLTAGES WITHIN THE FREQUENCY RANGE OF 25 TO 1000 CPS. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

FULL WAVE RECTIFIER — CAPACITOR INPUT FILTER 
FILAMENT VOLTAGE 5.0 VOLTS 

FILAMENT CURRENT 3.3 AMP. 

AC PLATE SUPPLY VOLTAGE ( EACH PLA'E)RMS C 500 425 VOLTS 
FILTER INPUT CAPACITOR 40 40 uf 
EFFECTIVE PLATE SUPPLY RESISTANCE 

(EACH PLATE) 24 56 OHMS 

DC OUTPUT CURRENT 380 350 
DC OUTPUT VCLTAGE AT FILTER INPUT 285 430 VOLTS 

C AC PLATE VOLTAGE IS MEASURED WITHOUT LOAD. 

CONTINuE0 ON FOLLOWING PAGE 

TuMG—SOL ELEcTR .0 INC. ELECTRON TUNE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. AIGUST 1, 1958 PLATE 45292 



5V3 TENTATI VE DATA 

TUNG-SOL 

C7.4 -  ', UFO ROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS — CONT ID. 

FULL WAVE RECTIFIER — CHOKE INPUT FILTER 

FILAMENT VOLTAGE 5.0 VOLTS 

FILAMENT CURRENT 3.8 AMP. 

AC PLATE SUPPLY VOLTAGE ( EACH PLATE) RMS C 500 VOLTS 

FILTER INPUT CHOKE 10 HENRYS 

DC OUTPUT CURRENT 350 MA. 

DC OUTPUT VOLTAGE AT FILTER INPUT 385 VOLTS 

TUBE VOLTAGE DROP 

TUBE CONDUCTING 350 MA. ( EACH PLATE) . 47 yours 

C AC PLATE VOLTAGE IS MEASURED WITHOUT LORO. 

* INDICATES AN ADDITION. 

5V3 
RATING CHART I 

250 

o 

Ma perat n 

I 1  

values with choke nput B  

1  

A' 

0Peracti 
caPa • ng itor . ues 

Into , Wth 

4 

I. 

100 200 300 400 500 
AC PLATE SUPPLY VOLTS ( RMS) 
EACH PLATE ( WITHOUT LOAD)  



TENTATIVE DATA 5V3 
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INPUT RATING CHART II 

I- BASED ON STEADY 

---, 
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---1-.-1 
- CURRENT OF 1.2 
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RECTIFICATION EFFICIENCY 
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5V3 
RATING CHART I I 

- 

 CAPACITOR  INPUT 

BASED ON TRANSIENT 
 PEAK  PLATE CURRENT 
 EACH  PLATE OF 5.5 

AMPERES 

CAPACITOR INPUT 

BASED ON TRANSIENT 
 PEAK  PLATE CURRENT 
 EACH  PLATE OF 5.5 

AMPERES 

i t 

 I 
1 

100 200 300 400 500 

AC PLATE SUPPLY VOLTS RMS) 
EACH PLATE ( WITHOUT LOAD) 

I 
I 

1 1 l 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DI VI SION BLOOMFIELD, BEM JERSEY, U.S. A. DECEMBER 1, 1955 PL AT RY525 
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5V3A 

TUNO•SOL 

TWIN DIODE 

e MAX 

T-I2 4. 
MAX. 

uI 

4e 

MAX. 

COATED FILAMENT 

5.0 VOLTS 3.0 AMP. 

VERTICAL MOUNTING POSITION 

HORIZONTAL OPERATION IS PERMITTED IF 

PINS 2 AND 4 ARE IN A VERTICAL PLANE. 

2P 

NC 

NC 

NC 

NC 

BOTTOM VIEW 

SHORT MEDIUM 51-ALL 
8 PIN OCTAL 

mAx WITH BARRIER 
GLASS BULB 

TUBE OUTLINE 
JEDEC 12-16 

BASING DIAGRAM 

JEDEC 60 

THE 5V3A IS A FILAMEMTARy FULL WAVE, HIGH VACUUM RECTIFIER DESIGNED FOP 

SERVICE IN THE POWER SUPPLY OF TELEVISION RECEIVERS OR DINER EQUIPMENI 
REQUIRING HIGH CURRENTS. 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 8 

RECTIFIER SERVICEc 

FILAMENT VOLTAGE 5.0±0.5 VOLTU 
MAXIMUM PEAK INVERSE PLATE VOLTAGE 1550 VOLT.; 
MAXIMUM RMS AC PLATE SUPPLY VOLTAGE ( EACH PLATE) 550 VOLT.. 
mAx MUM STEADY STATE PEAK PLATE CURRENT(EA. PLATE) 1.4 AMP. 
MAXIMUM TRANSIENT PEA« PLATE CURRENT ( EACH PLATE) 6.6 AMP. 
MAX.MUM DC OUTPUT CURRENT ( CONDENSER INPU7) 

WITH AC PLATE SUPPLY VOLTAGE OF 470 VOLTS ( RMS) 415 MA. 
MAXIMUM BULB TEMPERATURE 240 ..7, 
TUBE VOLTAGE DROP, TIPEIE CONDUCTING 3SOMA : EA. PLATE) 42 VOLT 

TYPICAL OPERATING CONDITIONS AND CHARACTERISIICS 

FULL WAVE RECTIFIER—CAPACITOR INPUT FILITP 

AC PLATE SUPPLY VOLTAGE ( EA. PLATE)RMSC 300 425 VOLT; 
FILTER INPUT CAPACITOR 40 40 gf 
EFFECTIVE PLATE SUPPLY RESISTANCE ( EA. PLATE) 20 50 OHMS 

DC OUTPUT CURRENT 380 350 MA. 
DC OUTPUT VOLTAGE AT FILTER INPUT 300 440 VOLri 

FULL WAVE RECTIFIER—CHOKE INPUT FILTER 

AC PLATE SUPPLY VOLTAGE ( EACH PLATE) RMSD 500 VOLT, 
FILTER INPUT CHOKE 10 HENRY 
DC OUTPUT CURRENT 350 MA. 
DC OUTPUT VOLTAGE AT FILTER INPUT 390 VOLT.; 

CONTINUED ON FOLLOBING PAGE 

TUNG-SOL ELECTRIC INC., ELECTRON EUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A..JANUART 1, 1961 PLATE 11606F 



5V3A 

  TUNG-SOL   

CONTINUED FROM PRECEDING PAGE 

NOTES 

%ESIGN—MAxIMUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS APPLICAHLI 

TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLISHED DATA, AND SHOULD 

NOT RE EXCEEDED UNDER THE WORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES THESE 

VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE, TAXING RESPONSIBILITY FOR THE 
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE 

EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN—NARIMUN 

VALUE FOR THE INTENDED SERVICE IS EXCEEDED WITH A BOGEY DEVICE UNDER THE HORST IROBABLE 
OPERATING CONDITIONS WITH RESPECT TO SUPPLY —VOLTAGE VARIATION, EQUIPNENT COMPONENT VARIATION, 

EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, AND TelviRONmENTAL CONDITIONS. 

C FOR USE WITH SINUSOIDAL SUPPLY VOLTAGES WITHIN THE FREQUENCY RANGE OF 2C TO 1000 CYCLES. 

DUC PLATE VOLTAGE IS MEASURED WITHOUT LOAD. 

E FILAMENT CURRENT AT 5.0 VOLTS. 



(83v) 5 V4 G 

TUNG-SOL 

PLATE 

699-2 

FE8.16 
1660 

MEDIUM 4 PIA RASE 

83V 

4L 

BOTTOM VIEW 

FULL WAVE 

HIGH VACUUM RECTIFIER 

UNIPOTENTIAL CATHODE 

HEATER 

5.0 VOLTS 2.0 AMPERES 

AC 

GLASS BULB 

NUll 

MAX 

I 

MEDIUM 5 PIN OCTAL RASE 

5V4G 

G- 5L 

BOTTOM VIEW 

THE TUNG-SOL 5V4G AND 83V ARE POWER RECTIFIERS WITH LOW INTERNAL VOLTAGE 

DROPS. THEY ARE DESIGNED FOR SERVICE IN AG OPERATED RECEIVERS THAT RE-

QUIRE HIGH CMRRENTS. THEIR RATINGS AND ELECTRICAL CHARACTERISTICS ARE 

IDENTICAL. 

RATINGS 

MAXIMUM PEAK INVERSE VOLTAGE 

MAXIMUM STEADY-STATE PEAK PLATE CURRENT PER PLATE 

OPERATING CONDITIONS ANC CHARACTERISTICS 

1400 VOLTS 

525 MA. 

FULL WAVE RECTIFIER WITH CONDENSER INPUT TO FILTER 

AC PLATE VOLTAGE PER PLATE ( RMS)"" 375 VOLTS 

DC OUTPUT CURRENT N" 175 MA. 

TOTAL EFFECTIVE PLATE SUPPLY IMPEDANCE PER PLATE ml" 65 OHMS 

FULL WAVE RECTIFIER WITH CROKE INPUT TO FILTER 

AC PLATE VOLTAGE PER PLATE (RMS)"" 500 VOLTS 

DC OUTPUT CURRENT MAX. 175 MA. 

VALUE OF INPUT CHOKE" "  4.0 HENRYS 

TUBE VOLTAGE DROP 23 VOLTS 

AT 175 MA. PER PLATE 

WHEN FILTER CORDENSERS LARGER TRAM 40 eos ARE USED. IT MAY ef NECESSARY TO ADD ADDITIONAL 

PLATE SUPPLY IMPEDANCE. 

FOR . INTEmPRITATIOR OF RkTIRGS . , REFER TO FRONT OF 000M. 

CONTINUED NEXT PAGE  f 
COPYRIGHT "40 BY TUNG.SOL ELECTRIC INC ELECTRON TUBE DIVISION NEWARK NEW JERSEY U S A 



5V4 G (83V) 
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za. 

300 
X 

(um 

200 

a. 

100 

O 

5V48, 83V 

Ef - 5.0 Volts 

ONE PLATE ONLY 
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= CONDENSER INPUT 5V48, 83V 

= Ef 5.0 Volts .--•=. = CHOKE INPUT, L = 20 h 

I I 
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TENTATIVE DATA 5V6GT 

'r Id 
MAX 

1--
32 

MAX 

M S. 
AX 

GLASS BULB 

TUNS-SOL 

BEAM PENTODE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

.y.T VOLTS 0.6 AMP. 

AC OR OC 

ANY MOUNTING POSUION 

BOTTOM VIEW 
INTERMEDIATE SHELL 

7 PIN OCTAL 
75 

THE 5v6GT IS A BEAM POWER AMPLIFIER DESIGNED FOR SERVICE IN THE OUTPUT 

STAGE OF .50,e° MA. SERTES HEATER OPERATED TV RECEIVERS. IT HAS HIGH POWER 

SENSITIVI'Y AND HIGH POWER OUTPUT WITH COMPARATIVELY LOW SUPPLY VOLTAGE. 

THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SOCH THAT HEATER 

VOLTASE SURGES DURING THE WARM-UP CYCLE ARE MINIMIZED PROVIDED IT IS 

USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. WITH THE EXCEPTION 

OF HEATER RATINGS, ITS CHARACTERISTICS ARE IDENTICAL ICI THE 6V6GT. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO PLATE: ( Gi TO P) 

INPUT: Gi TO ( Hi-KfG2+G3) 

OUTPUT: P TO ( H4-1E+GriG3) 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER VALUES 

HEATER VOLTA.GE 

MAXIMUM HEATER-CATHODE VOLTAGE: 
HEATER POSITIVE WITH RESPECT TO CATHODE: 

DC 
TOTAL DC AND PEAK 

HEATER NEGATIVE WITH RESPECT TC CATHODE: 
TOTAL DC ANO PEAK 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID. 02 VO_TAGE 

MAXIMUM PLATE 01551P/1 - ION 

MAXIMUM Gq1C #2 DISSIPATION 

MAXIMUM GRID Ri U:CUIT RESISTANCE: 
FIXED BIAS OPERATION 

CATHODE BIAS OPERATION 

0.7 LiLf 

9.0 gge 
7.5 ggf 

4.7 VOLT ,, 

100 VOLT 

200 VOLT 

200 VOLTL 

315 VOLTS 

285 VOLTS 

12 WATT , 

2 WATTS 

0.1 MEGOHM 

0.5 MESOHM 

VERTICAL DEFLECTION AMPLIFIER — TRIODE CONNECIION AB 

HEATER VOLTAGE u.7 VOLT 

MAXIMUM DC PLATE VOLTAGE 315 ' VOL T 

MAXIMUM PEAK POSITIVE VOLTAGE ( ABSOLUTE NIA ,c1MuM) i200 siof_, 
MAXIMUM PLATE DISSIPATION C 9 WATTS 

MAXIMUM PEAK NEGATIVE GRID VOLTAGE 250 VOLTS 

MAXIMUM AVERAGE CATHODE CURRENT 55 MA. 
MAXIMUM PEAK CATHODE CUIIFENT 105 A. 

MAXIMUM (Alb CIRCUIT RESISTAE (CATHODE 0 AS) 2.2 MEr;OHMS 
HEATER WARM-UP TIME ( APPROX.) 11.0 

A ALL VALUES ARE EVALuATED, ON DESIGN CENTER SESTEA EXCEPT mnERE ABSOLUTE mAXIWuM IS STATED. 8FOR OPERATION IA A 525-LINE, 30-FRAME SySTEm AS DESCRIBED IN " STANDARES CF GOOD ENGINEEP ,  

PRACTICE FOR TELEVISION BROADCASTING STATIONS; FEDERAL COMMUNICATIONS . 0MINISSION". THE 
CYCLE 0, THE VOLTAGE PU..SE NOT TO EACEED 15% OF A SCANNING CYCLE. 

G IN STAG ,S OPERATING * ITN GRID-LEAF BIAS, AN ADEODATE CATHODE BIAS RESI TOR OR OTHER SUITABLE 
MEAN; U. REOUIRBD TO PADTEC - THE TLBE IN THE ABSENCE Or EACITATION. 

*HEATER TARN-NP Tie IS aEFINED AS THE TIME REOUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 
801 OF ITS RATE() VOLTAGE AFTER APPLVING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT COUSIS1ING 
OF THE -u8E 4EATER IT SERIES RITII A RESISTANCE OF vALuE 3 TIRES THE NOMINAL HEATER OPERATING 

RESISTANCE. 

CONTINUED ON FOLLORING PAGE 

TuNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, AEA JERSEY, U.S.A. 0C -OBER 1, 1954 P_ATE 



5V6GT TENTATIVE DATA 

  TUNG-SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

(LASS A,1 AMPLIFIER - SINGLE TUBE 

HEATER VCLTAGE 4.7 4.7 4.7 VOLTS 

HEATER CURRENT 0.6 0.6 0.6 AMP. 

PLATE VOLTAGE 180 250 315 VOLTS 

GRID in VOLTAGE 180 250 225 VOLTS 

GRID Hi VOLTAGE - 8.5 - 12.5 - 13.0 VOLTS 

PEAK AF GRID Ki VOLTAGE 8.5 12.5 13.0 VOLTS 

ZERO- SIGNAL PLATE CURRENT 29 45 34 MA. 

MAXIMUM-SIGNAL PLATE CURRENT 30 47 35 MA. 

ZERO- SIGNAL GRID in CURRENT 3 4.5 2.2 MA. 

MAXIMUM- SIGNAL GRID Ki CURRENT 4 7 6 MA. 

PLATE RESISTANCE ( APPROX.) 50 000 50 000 80 000 OHMS 

TRANSCONDUCTANCE 3 700 4 100 3 750 gmHOS 

LOAD RESISTANCE 5 500 5 000 8 500 OHMS 

MAXIMUM- SIGNAL POWER OUTPUT 2 4.5 5.5 WATTS 

TOTAL HARMONIC DISTORTION ( APPROX.) 8 8 12 PERCENT 

CLASS Al AMPLIFIER - PUSH-PULL 
UNLESS OTHERWISE SPECIFIED, VALUES ARE FOR TWO TUNED. 

HEATER VOLTAGE 4.7 4.7 VOLTS 
HEATER CURRENT 0.6 0.6 AMP. 

PLATE VOLTAGE 250 285 VOLTS 

GRID in VOLTAGE 250 285 VOLTS 

GRID fi VOLTmGE - 15 -19 VOLTS 
PEAK AF GRID H i TO GRID Hi VOLTAGE 30 38 VOLTS 

ZERO- SIGNAL PLATE CURRENT 70 70 MA. 

MAXIMUM-SIGNAL PLATE CURRENT 79 92 MA. 

ZERO- SIGNAL GRID in CURRENT 5 4 MA. 

MAXIMUM- SIGNAL GRID in CURRENT 13 13.5 MA. 

PLATE-TO- PLATE LOAD RESISTANGE 10 000 8 000 OHMS 

MAXIMUM - SIGNAL POWER OUTPUT 10 14 WATTS 

TOTAL HARMONIC DISTORTION 5 3.5 PERCENT 

CLASS AI AMPLIFIER - TRIODE CONNECTION 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID VOLTAGE 

PLATE CURRENT 

TRANSONDUCTANCE 

AMPLIFICATION FACTOR 

PLATE RESISTANCE ( APPROX.) 

GRID VOLTAGE FOR lb . 0.5 MA. ( APPROX.) 

4.7 VOLTS 

0.6 AMP. 

250 VOLTS 

- 12.5 VOLTS 

49.5 MA. 

5 000 4MHOS 

9.8 
1 960 OHMS 

-36 VOLTS 

\,  

PLATE 64031 OCTOBER 1, 195R TWIG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOWFIELD, NEW JERSEY, U.S. A. 





5V6GT 
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20 5V6GT 

Ef = 4.7 Volts 
Eb 

EC2 

= 250 

= 250 

Volts 
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Eci = -12.5 Volts 
Esig = 8.8 Volts RMS 3 P-e It! 15 , 
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5X8 

f  TUNO- SOL 

TRIODE PENTODE 

MINIATURE TYPE 

7" 
8 - 

MAX. 
4 4 
15. 
I6 
MAX 

,MA.( 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

REATER 

4.7 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

9 PIN BASE 

9M4 

THE 5X8 lb A MULTI —UN T TUBE USING THE 9 PIN MINIATURE CONSTRUCTION'. IT 
CONTAINS A MEDIUM—MU TRIODE AND A SHARP CUTOFF PENTODE lh ONE ENVELOPE. 
IT IS DESIGNED PRIMARILY FOR USE AS A COMBINED OSCILLATOR AND MIXER TUBE 
IN 600 MA. SERIES HEATER OPERATED TELEV'SION RECEIVERS UTILIZING AN 
INTERMEDIATE FREQUENCY IN THE ORDER OF 40 MC. IT IS ESPECIALLY USEFUL 
FOR USE IN AM/FM RECEIVERS. THERMAL CHARACTERISTICS OF THE HEATER ARE 
CONTRO,LED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM—UP CYCLE ARE 
MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CON— 

TROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 

WITHOUT NITRA 
SHIELD SHIELD 

TRIO« UNIT 

GRID TO PLATE: ((. TO P) 1.4 1.4 4111 

INPUT: G TO ( H+K) 2.0 2.6 µµ1 
OUTPUT: P TO ( H-1-10 0.5 1.0 µgt 

PENTODE UNIT 

GRID fi I'D PLATE: ( G1 TO P) 

INPUT: GI TO ( 41-44(.4- G24-G3) 

OUTPUT: P TO ( 11-1-K-4-62.4-03) 

PENTCOE &RIO 01 TRIOCE 
PLATE: : Gi TO .) MAX. 

PENTODE PLAT E TO 
TRIODE PLATE: ( P TO P) MAX. 

HEATER TO CATHODE: [ H TO N) 

PENTODE UNIT CONNECTED AS TRIODEB 

GRID 01 TO PLATE 

INPUT 

OUTPUT 

AEXTERNAL SHIELD I31, CONNLC1ED TO CATHODE. 

BGRID 43 CONNECTED 0 CATHODE, GRID 12 CONNECTED PLATE. 

0.09 0.06 ggt 
4.3 4.5 ggf 
0.7 1.4 114: 

0.043 0.035 44 , 

0.040 0.008 µµf 
5.2 5.2 I.LFV 

1.4 1.3 411f 
3.0 3.2 NIlf 
1.6 2.0 41.0 

CONTINUED ON FOLLOWPNG PAGE 

- ,DL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD. NEW JERSEY, U.S. I. MAY 1, 1957 PLATE 0498+ 



5X8 

/'  TOMS-SOL 

CONTINU ED FR OM PRECED IN G PAGE 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

CONVERTER SERVICE 

HEATER VOLTAGE 

MAXIMUM HEATER CATHODE VOLTAGE: 
HEATER NE6ATIVE 
WITH RESPECT TO CATHODE 

HEATER POSITIVE 
WITH RESPECT TO CATHODE . 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID VOLTAGE: 
NEGATIVE BIAS VOLTAGE 
POSITIVE BIAS VOLTAGE 

MAXIMUM GRIC 03 VOLTAGE 

MAXIMUM GRID 12 VOLTAGE 

MAXIMUM GRID 02 SUPPLY VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM GRID INPUT 

HEATER WARM- UP TIME ( APPROX.) A 

TRIODE UNIT PENTODE 
AS 250 MC. UNIT AS 
OSCILLATOR MIXER 

PENTODE UNIT' 
AS TRIODE 
CONNECTED 

MIXER 

4.7 4./ 4.7 VOLTS 

100 100 100 VOLTS 

100 100 100 VOLTS 

250 250 250 VOLTS 

40 40 40 'JOLTS 
0 0 0 VOLTS 

0 ___ VOLTS 
SEE GRID 02 

--- INPUT RATIN G CURVE ---
250 ___ VOLTS 

1.5 2.0 2.4 WATTS 

0.5 0.4 --- WATT 

11.0 11.0 11.0 SECONDS 

HEATER HARM- UP TIM E APPLIES TO 6X8A ONLY. 

60C COMPONENT MA ST NOT EXCEED 100 VOLTS MAX IMUM. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID 03 VOLTAGE 

GRID 02 VOLTAGE 

CATHODE BIAS RESISTOR 

AMPLIFICATION FACTOR 

PLATE RESISTANCE ( APPROX.) 

TRANSCONDUCTANCE 

PLATE CURREN -

GRID 02 CURRENT 

GRID 01 VOLTAGE FOR PLATE 
CURRENT OF 10 11AMP. ( APPROX.) 

TRIODE PENTODE 
UNIT UNIT 

4.7 4.7 
0.6 0.6 

100 250 150 
CONNECTED TO 

150 
100 200 
40 

6 900 750 000 
5 800 4 600 
8.5 7.7 

1.6 

PENTODE UNIT 
CONNECTED AS 

TRIODE 

—10 —10 

CGRID 03 CO NN ECTED TO CATHODE . GRI D 02 CO NN ECTED TO PL ATE . 

14,7 

0.6 

CATHODE AT 

TIED TO PL ATE 

250 
42 

7 900 
4 000 

7.8 

VOLTS 

AMP. 

VOLTS 

SOCKET 

VOLTS 

OHMS 

OHMS 

4MHOS 

MA. 

MA. 

- 10 VOLTS 

*HEATER WAR M- UP TI ME IS DEFI NED AS THE TINE REQUIRED FOR TH E VOLTAGE ACROSS THE HEAT ER TO RE ACH 
80S OF ITS RAT ED VOL TAGE AFTER APPL YIN G 4 TI RES RATED HEATER VOLT AGE TO A CIRCUIT CO N, ISTING 
OF THE TUBE HE ATER IN SERIES WIT H A RESIST ANCE OF VALUE j TI MES THE NOMINAL HEATER OP FRATIOG 
RESIST ANCE . 

SIMILAR TYPE REFERENCE: Except for heater ratings, the 518 is identical to the 6X8. 
6X8A and the 9X8. 



TENTATIVE DATA 5X8 

T11118-SOL 

CONTINU ED FROM PR ECEDING PA GE 

CONVERTER SERVICE 

• 

• 

P TRIODE 011ie PENTODEE EN ODE UNIT'AS TRIODE 
AS 250 MC. UNIT AS CONNECTED 
OSCILLATOR MIXER MIXER 

HEATER VOLTAGE 4,7 4.7 4.7 VOLTS 

HEATER CURRENT 0.6 0.6 0.6 AMP . 

PLATE VOLTAGE 150 150 150 VOLTS 
CONNECTEO TO GRID 03 VOLTAGE 

—  CATHODE AT SOCKET ---
GR 50 02 VOLTAGE 150 ___ VOLTS 

MIXER GRID 111 SUPPLY VOLTAGE - 3.5 - 3.5 VOLTS 

OSCILLATOR VOLTAGE AT 
MIXER GRID 01 ( OMS ) 2.6 2.6 VOLTS 

MIXER GRID #5 CIRCUIT RESISTANCE 120 000 ___ OHMS 

GRID 05 CIRCUIT RESISTANCE --- 120 000 OHMS 

CONVERSION TRANSCOMDUCTANCE --- 2 100 2 800 15MHOS 

OSCILLATOR GRID RESISTOR 2 700 --- --- OHMS 

PLATE CURRENT 13 6.2 7.8 MA . 

GRID 02 CURRENT --- 1.8 --- MA . 

GRID 0i CURRENT --- 2.0 2.0 (LAMP . 

GRID CURRENT 3.6 --- --- MA . 

POWER OUTPUT (APPROx.) 0.5 WATT 

D IN FM RECEIVERS, IT IS GENERALL Y DESI RABLE TO OPER ATE TH E OSCILL ATOR WITH LE .S POWER THAN SHOWN 
IN THE TABULAT ED DATA IN ORDER TO AVO ID OV ER EXC ITAT ION AND EXCESSIVE OSCILL ATOR RADI AT IO N. 

EDITH SEPARATE EXCI TAT IO N AN D TR IODE UNIT GROUNDED. 

FGRID 45 CONNECTED TO CATHODE , GRID P2 CONNECTED TO PLAT E 

75 
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GRID 02 
IMPUT RATING CURVE 

I 

I 

CV -1 

u-
Ca C> 

Ce 
CD 

25 50 75 100 

GRID #2 VOLTAGE EXPRESSED AS PERCENT 
OF MAX. GRID #2 SUPPLY VOLTAGE RATING 

[ I I 

[ 

[ [ 1-
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5X8 

P
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20 

15 

10 

5 

oo 50 100 150 

PLATE VOLTS 

5X8 
PENTODE UNIT 

CONNECTED AS TRIODE 

Ef - 4.7 Volts 
Grid 03 Connected to Cathode 
Grid d2 Connected to Plate 

AdiF  

200 250 300 

II! 1 1 

5X8 

PENTODE UNIT __ 

--

—1 

--

,--, 
--
--, 

--, 

__ 

-- 
-- 

--

SEPARATE OSCILLATOR EXCITATION 

Ef 4.7 Volte 
Eb - 150 Volts /e 

Ec3 0 Volts 

EC2 ' 150 Volts 
R - 120000 Ohms / cL 
Oscillator Volts at 
Grid #1 - 2.6 rms 

lb it 

IC2  I C2 
/ cl - gC (I

 

/ 

) 
/ 

e, / ..,. 

_.......................://,/,/ 

. u -10 0 -75 -50 -25 0 

GRID # 1 SUPPLY VOLTS 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD. NEU JERSEY, U.S.A. OCTOBER 1, 1954 PLATE 14058 



5X8 

• 

2000 
co 
o 

g 
3 
i 
1 1500 

Du, 

N., 
X 
< 

PENTODE UNIT 
C., 
7 SEPARATE OSCILLATOR EXCITATION 
m::, 
MC 
o Ef = 4 . 7 Volts 
ca 
CO 

Eh = 150 Vol ts 
X EC3 - 0 Vol ts a EC2 150 Vol ts. 

E,Ci - 3.5 Vol ts 500/ 
o R- = 120000 Ohms 
co 

ci 
cc au 
X 
o 
N.) 

0 2 3 4 5 

PEAK OSCILLATOR VOLTS 

5X8 
PENTODE UNIT 

CONNECTED AS TRIODE 

Ef . 4.7 Volts 
Eh -* 150 Volts 

Grid #3 Connected to Cathode 
Grid 02 Connected to Plate 
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GRID VOLTS 
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5Y3GA 

TUNO-SOL 

TWIN DIODE 

• 
MAX. 

GLASS BULB 

COATED FILAMENT 

5.0 VOLTS 2.0 AMP. 

AC OR DC 

VERTICAL MOUNTING POSITION 

8 
MAX. MORIZONTAL OPERATION PERMITTED IF PINS 1 

ANO 4 ARE IN A VERTICAL PLANE. 

BOTTOM VIEW 
SHORT MEDIUM SHELL 

PIN OCTAL 

51 

THE 5Y3GA IS A FILAMENTARY, FULL WAVE, GENERAL PURPOSE RECTIFIER EM-
PLOYING A T-12 ENVELOPE. ELECTRICALLY, IT fS IDENTICAL TO THE TYPE 5Y3G. 
EXCEPT FOR BASING, IT IS IDENTICAL TO THE 1YPE 5Y4GA. 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

FILAmEWT VOLTAGE 
MAXIMUM PEAK INVERSE PLATE VOLTAGE 
MAXIMUM AC PLATE SUPPLE VOLTAGE EACH PLATE 
MAXIMUM STEADY STATE PEAK PLATE CURRENT EACH PLATE 
MAXIMUM TRANSIENT PEAK PLATE CURRENT EACH PLATE 
MAXIMUM STEADY STATE DC OUTPUT CURRENT EACH PLATE 
TUBE VOLTAGE DROP ( MEASURED WITH TUBE CONDUCTING 

125 MA. EACH PLATE) 

TYPICAL 

5.0 VOLTS 
1400 VOLTS 

SEE RATING CHART 
400 MA. 
2.2 AMPERES 

SEE RATI NG CHART 

60 VOLTS 

OPERATING CONDITIONS AND CHARACTERISTICS 

FULL WAVE RECTIFIER SERVICE 

CAPACITOR CHOKE 
INPUT INPUT 

FILAMENT VOLTAGE 
FILAMENT CURRENT 
AC PLATE SUPPLY VOLTAGE EACH PLATE ( RMS) 
INPUT CAPACITOR 
INPUT CHOKE 
EFFECTIVE PLATE SUPPLY IMPEDANCE EACH PLATE 
DC OUTPUT CURRENT 
DC OUTPUT VOLTAGE 

5.0 5.0 VOLTS 
2.0 2.0 AMPER6S 
350 500 VO LTS 
10 ef 

10 HENRYS 
50 OHMS 

125 125 WA. 
350 390 VOLTS 

 oe 
TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY. U.S.A. SFPUMBER 1, 1955 PLATE 84443 



5Y3GA 

1 
5Y36A 

RATING CHART 
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(5Y4G, 80) 5Y3GT 

TUNO-SOL 

• 

T-9 2í. 

MAX 3f e 
MAX 

MAX 

GLASS BULB 

DOUBLE DIODE 

COATED FILAMENT 

5.0 VOLTS 2.0 AMP. 

AC OR DC 

VERTICAL MOUNTING POSITION 

- HORIZONTAL OPERATION NERMITTED 
IF PINS62 AMO 64 ARE IR A VER-
TICAL PLANE. 

BOTTOM VIEW 
INTERMEDIATE SHELL 

s PIN OCTAL 

5T 

THE 5Y3GT IS DESIGNED FOR USE AS A POWER RECTIFIER IN Ar 
OPERATED RECEIVERS. 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

FILAMENT rDLTAGE 5.0 VOLT' 

MAXIMUM PEAK INVERSE VOLTAGE 1 400 VOLT' 

MAXIMUM AC PLATE SUPPLY VOLTAGE EACH PLATE ( RUS) SEE CHART Al 

MAXIMUM STEADY SATE PEAK P_ATE CURRENT EACH PLATE A 440 MA. 

MAXIMUM TRAN3IENT FEAK PLATE CURRENT EACH PLATE B 2.5 AMP. 

TUBE VOLTAGE DROP ( MEASURED WITH TUBE CONDUCTING 
i25 MA. EACH PLATE) 50 VOLTS 

MAXIMUM STEADY STAlE DC OUTPUT CURRENT EACH PLATE SEE CHART 61 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

FULL—WAVE RECTIFiER 

INPUT TO FRIER 
CAPACITOR CHOKE 

FILAMENT VUTAGE D.0 5.0 VOLTS 

FILAMENT CURRENT 2.0 2.0 AMP. 

AC PLATE SMP.LY VOLTAGé EACH PLATE ( RUS) 350 500 VOLTS 

INPUT CAPACrTOR 20 --- uf 
INPUT CHOKE --- 10 HENRIES 

EFFECTIVE PLATE SUPPLY IMPEDANCE EACH PLATE 50 - — OHMS 

DC OUTPUT CURRENT 125 125 MA. 

DC OUTPUT VOLTAGE AT FILTER INPUT 360 380 VOLTS 

AC PLATE SUPPLY VOLTAGE S MEASURED WITHOUT LOAD. 

ASEE CHART f2 

8 SEE CHART *3 

SIMILAR fr?6 REPEREICK: Electrically silencer to STAG and 80. 

—16 INDICATES A CHANGE. 

TjuG -SOL ELECTRIC INC., ELECTROI TUBE DIVISION, BLOOmPIELD, NEW JERSEY, U.S.A. DECEMBER 1, 1959 PLATE . 5692 



5Y3GT C5Y4G, 80) 

5Y3GT 
RATING CHART I 

100 — 

1 i I e 
...s MAXIMUM OPERAFING VALUES WITH 
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RECTIFICATION EFFICIENCY 
DC OUTPUT VOLTAGE AT FILTER INPUT  

PEAK AC INPUT VOLTAGE EACH PLATE (WITHOUT LOAD) 

5Y3GT 
RATING CHART II 
CAPACITOR INPUT 

I I 1 
BASED ON STEADY—STATE PEAK 
PLATE CURRENT EACH PLATE 

OF 440 MILLIAMPERES 

,  

AREA OF 
PERMISSIBLE OPERATION 



(5Y4G, 80) 5Y3GT 

200 

so 
—1 

oo 

5Y3GT 
RATING CHART III 

CAPACITOR INPUT 

Based On Trans'ent 
Peak Plate Current 
Each Plate of 2.5 
Amperes. 

100 200 262 300 400 500 600 

AC PLATE SUPPLY VOLTS ( RMS) EACH PLATE ( WITHOUT LOAD) 

III  11H 

TuN6-SOL ELECTRIC INC. ELECTRON TuBE DIVISION BLOOMFIELD, NEW JERSEY, u.S.A. JANuART 1, 1956 PLATE N4550 
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(5u4G,5x4G)5Z3 

TUNG-SOL 

PLATE 
691-2 

29 

24. 

ST.16 

5ri 
4e-

50 .40 — MEDIUM 5 Plu OCTAL SASE 

504G — MEDIUM 8 PIN OCTAL RASE 

G - 5 Ta. 

BOTTOM VIEW 

5U4G 

FULL WAVE 

NIOR VACUUM RECTIFIER 

COATED FILAMENT 

5.0 VOLTS 3.0 AMPERES 

AC 

GLASS BULB 

G- 5Q 

BOTTOM VIEW 

5X4G 

3-

513 — MEDIUM 4 Pli SASE 

4 C 

BOTTOM VIEW 

5Z3 

THE TUNG-SOL 5U4G, 5X4G AND 5Z3 ARE DESIGNED FOR SERVICE AS POWER REC-

TIFIERS IN AC OPERATED RECEIVERS WHICH REQUIRE HIGH CURRENTS. THEIR 

RATINGS AND ELECTRICAL CHARACTERISTICS ARE IDENTICAL. 

RATINGS 

MAXIMUM PEAK INVERSE VOLTAGE 

MAXIMUM STEADY—STATE PEAK PLATE CURRENT PER PLATE 

1550 VOLTS 

675 MA. 

OPERATING CONDITIONS AND CHARACTERISTICS 

FULL WAVE RECTIFIER WITH CONDENSER INPUT TO FILTER 

AC PLATE VOLTAGE PER PLATE ( RMS) IEL 450 VOLTS 

DC OUTPUT CURRENT" - 225 MA. 

TOTAL EFFECTIVE PLATE SUPPLY IMPEDANCE PER PLATE " 'A 75 OHMS 

FULL WAVE RECTIFIER WITH CHOKE INPUT TO FILTER 

AC PLATE VOLTAGE PER PLATE ( RMS)Nu • 550 VOLTS 

DC OUTPUT CURRENT N" 225 MA. 

VALUE OF INPUT CHOKE"' 3 HENRYS 

TUBE VOLTAGE DROP 

AT 225 MA. PER PLATE 

58 VOLTS 

A MIER FILTER CORDERSERS LARGER THAN 40 ,ufdA ARE USED, IT MAT SE NECESSARY TO ADD ADOITIOIAL 

PLATE SUPPLY IMPEDANCE. 

CORTIMUED MEUT PAGE 

1940 

COPYRIGHT 1540 BY TUNG-SOL LAMP WORKS INC. RADIO TUBE DIVISION NEWARK. NEW JJJJJJ . U. B A. 



5 Z 3(5u4G,5x4G) 
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5U46, 5X413, 523 

Ef = 5.0 Volts AC 

ONE PLATE ONLY 

oo 10 20 30 40 50 

DC PLATE VOLTS 

60 70 

600 

500 

200 

100 

o 

Condenser Input, C4 pf 

- Choke I nput, L = 20 

•Nra, 
•••••• 

«MUM 

inOut O 

400 

npo = 500 V. RMS PER PLATE 

51148, 5X40, 523 

Ef =5.0 Vol ts AC 

FULL WAVE RECTIFIER 

«1««..l• Mum! 

• .f• 4- 

• 

1 
PlATE 

69 >a 

50 100 150 200 250 

DC LOAD IN MILLIAMPERES 
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6AB4 

• 

1.875 
MAX 

2125 
MAX 

GLASS BULB 

MINIATURE BUTTON 

7 PIN BASE E7-1 

OUTLINE DRAWING 
JEDEc 5-2 

TUNG-SOL 

IR IODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 150 MA. 

AC OR DC 

ANY MOUNTING POSITION 
IT ISRECOMMEADED THAT PIN 82 
WE GROOIOED. 

BOTTOM VIE0. 

BASING DIAGRAm 

JEDEC ACE 

THE 6AB4 IS A TRIODE USING THE MINIATURE CONSTRUCTION. ITS LOW 
CAPACITANCE AND HIGH RATIO OF PLATE CURRENT TO TRANSCONDUCTANCE 
ADAPT IT TO USE AS A HIGH FREQUENCY OSCILLATOR ANDMIXER AT FREQUENCIES 
BELOW APPROXIMATELY 300 MC OR AS A GROUNDED GRID ADIO FREQUENCY 
AMPLIFIER. 

DIRECT INTERELECTRODE CAPACITANCES 

WITH WITNOUT 
SHIELD 016 SNIELD 

GRID TO PLATE: ( G TO P) 1.5 1.5 Pf 

INPUT: G TO (Mil() 2.2 2.2 Pf 
OUTPUT: P TO ( H+K) 1.4 0.5 Pf 
HEATER TO CATHODE: ( H+K) 2.9 2.9 I 

GROUNDED GRID 

PLATE TO CATHODE: ( P TO 1( ) 0.2 0.24 Pf 
INPUT: A TO ( H+G) 5.2 5 Pf 

OUTPUT: P TO (H+G) 2.6 1.7 Pf 

RATINGS 
14TcFPPETES TO DESIuN :: ENTER SYSTEM 

HEATER VOLTAGE 

MAXIMUM HEATER — CATHODE VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM NEGATIVE DC GRUJ VOLTAGE 

MAXIMUM PLATE DISSIPATION 

6.3 VOLTS 

90 VOLTS 
300 VOLTS 
-50 VOLTS 
2.5 WATTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A1 AMPLIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

CATHODE RESISTOR 

PLATE CURRENT 

PLATE RESISTANCE 

TRANSCONDUCTANCE 

AMPLIFICATION FACTO8 

GRID VOLTAGE ( APPROX.) FOR lb = 10 4A. 

6.3 6.3 VOLTS 
150 150 MA. 

100 250 VOLTS 
270 200 OHMS 

5.7 10 MA. 

15 000 10 900 OHMS 

£ 000 5 500 gmHoS 

60 6e 
-5 -12 VOLTS 

SIMILAR PIPE RSPRREACS: Sonewhat similar Oc each unit of type 12.177. 

-,MIADICATES A CHANGE. 

TUNS-SOL ELECTRIC INC., ELECTRON TUB.: DIVISION BLOOMFIELD, NEW JERSEY, U.S.A., JANUARY 1, 1962 PLATE 4634 





6AC7/I852 

• 

O 
PLATE 
150 

SEPT. 2 

19A, 

e 

MAX 

METAL SHELL 

TUNG-SOL 

PENTODE 

COATED UNIPOTENTIAL CATHODE 

HE.' ER 

6.3 VOLTS 450 MA. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL WAFER 
8—PIN OCTAL 

THE 6AC7/1852 INCORPORATES FEATURES MAKING IT SUITABLE FCR HIGH GAIN AM— 
PLIFIER CIRCUITS. IT HAS A HIGH RATIO OF TRANSCONDUCTANC£ TO PLATE CUR— 
RENT, MAINTAINING REASONABLE LOW CAPACITANCE AND CLOSE ELECTRODE SPACING. 

DIRECT INTERELECTRODE CAPACITANCES 
Alin spas CAPPEcTEo 10 cATPODE 

GRIS TO PLATE: ( Gi TO P) MAX. C.015 

INPUT: Gi TO ( II K G2 + Gy I. S) 11 
OUTPUT: P TO ( H I. K + G2 Gy S) 5 

RATINGS 
IALTERPRETED ACCORDING TO RYA ETANOARD NO- 210 

HEATER VOLTAGE 

MAXIMUM HEATER—CATHODE VOLTAGE 
MAXIMUM PLATE VOLTAGE 
MAXIMUM GRID 02 VOLTAGE 

MAXIMUM GRID 12 SUPPLY VOLTAGE 
MAXIMUM PLATE DISf.IPATION 

MAXIMUM SCREEN DISSIPATION 

CONTIAUED ON FOLLOWIA4 PAGE 

44f 
44f 
44f 

6.3 VOLTS 
90 VOLTS 

300 VOLTS 
150 VOLTS 
300 VOLTS 

3.02 WATTS 
0.38 WATT 

,I.DICA ,F1, A CNAMGE OR *COITION 

COPYRIGHT 947 BY TUNG-SOL ELECTRIC INC ELECTRON TUBE O.'s... NEWARK NEW JERSEY U S A 



6 1A C7/1852 

TUNG-SOL 

COATIEuED FRO* PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CF_Ab', A 

NEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID 03 vOLIAGE S 

GRID /2 SUPPLY VOLTAGE S 

GRID 02 SERIES RESISTOR 
CATHODE-NIAS RESISTOR ( MIN.) e 

PLATE RESISTANCE ( APPROX.) 

TRANSCONDUCTANCE 

PLATE CURRENT 

GRID 02 CURRENT 

AWL 

CONDITION 1A CONDITION 

1 

2 ° 

6.3 6.3 VOLTS 
450 450 MA. 
300 300 VOLTS 
0 0 VOLTS 

150 300 VOLTS 
60 000 OHMS 

160 160 o›tms 
1.0 1.0 MEGOHM 

9 000 9 000 1.0.010s 
lo lo MA. 

2.5 2.5 MA. 

A CO0012102 2 ! ITN FIXED SCREEN SUPPLY GIVES A NNNNN CUT-Off CHARACTERISTIC. 

eCOROITION c RUTH SERIES SCREEN RESISTOR SITES AM EXTENDED CUT-OFF CHARACTERISTIC FOR APMLICA_ 
TIERS 'MERE GAIN IS CONTROLLED RV VARIATION Of GRID BIAS. 

C YO MINIMIZE MONACO THE SUPPRESSOR SHOULD RE CONNECTED DIRECTLY TO GROUND If USED INUIT AND 

If STAVES. 

['SCREEN SUPPLY VOLTAGES IN CAMS OF 150 VOLTS REQUIRE THE USE OF A SERIES_DpoppiNo ftEsisToN 
TO LIMIT THE VOLTAGE AT THE SCREEN TO 150 VOLTS SHIN THE PLATE CURRENT IS AT ITS NORMAL FALuE 

OF 10 MILLIAMPERES. 

E CATHODE NIAS RESISTOR SHOULD NE ADJUSTED TO GIVE A PLATE CURRENT OF 10 MILLIMAPERES. THE OC 
RESISTANCE IN TUE ARIO CIRCUIT SHOULD ROT ( ECM 0.25 MINOAN »EA THE SCREEN VOLTAGE IS OB-
TAINED FROM A FIRED SOURCE. HYENA SERIES SCREEN RESISTOR IS USED NIT', FULL CATROOE BIAS, THE 

DC RESISTANCE EN THE GRID CIRCUIT MAY OE AS HIGH AS 0.5 « CONTI. 

....INDICATES A CHANGE OR ADDITION. 

1 1 [ 

6AC7 
__ 
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Ef . 6.3 Volts '---

EC2 . 150 Volts 
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-- - 1 
3.0 G- .. -- .- .- .- .- ---._ .- 4 4_ _ __ _ - _ -2 I -3 5 

100 200 300 400 500 

PLATE VOLTS 

I i , 
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6AC7/I852 

40 

f 
• 
PLATE 
1869 

SEPT. 
1991 

10 

25 

6AC7 

Ef = 6.3 Volts 
E„ = 0 Volts 
En  . 0 VOILS 

—100 

75 

50 

100 200 300 400 500 
PLATE VOLTS 

SAC] 
30 

E = 6.3 Volts 
Eb 
E3 

= 
. 
300 

0 
Volts 
Volts 

"
 
Q
 

TE
 
M
I
L
L
 I
A
M
P
E
R
E
S
 CURVE SUPPLY 

SCREEN 
VOLTS 

SERIES 
RESISTOR 

SCREEN 
-OHMS 

1 150 
L_ , 100 

50 

4 300 60 000 

10 

... .., 

4 

.- ..-

CONTROL GRID VOLTS 
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6AC7/I852 

SAC7 

Ef - 6.3 Volts 
Eb - 300 Volts 

/. Ec3 0 VOltS 75 

CURVE SCREEN SERIES SCREEN 

ii.
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LL
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 SUPPLY VOLTS RESISTOR -OHMS 

1 150 

  2 2 100 

3 50 _ 

4 300 60 000 

re
 

is
. 

SC
RE
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Ni
l 

... 

1 
1 .-- 

,..." 

-10.0 -7.5 -5.0 -2.5 0 ° 
CONTROL BRIO VOLTS 

SAC7 

Ef - 6.3 Volts 
Eb .. 300 Volts 
EC3 0 Volts 15 000 

SCREEN SERIES SCREEN u, 
o CURVE SUPPLY VOLTS RESISTOR OHMS = 2t 

1 150 
i o 

pc 
o ____, 
i 

2 100 __- 000 , 

3 50 — E 

4 300 6o 000   e e 
ed. 

' 

Lt‘
 

o
 
o
 
o
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. / 1 

/ e 
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CONTROL GRID VOLTS 
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le 70 

SEP T. 2 

19%7 

COPYRIGHT 1947 IT TUNO-SOL ELECTRIC INC ELECTRON TUBE DIVISION NEWARK NEW JERSEY. U S A. 



TENTATIVE DATA 6AF3 

3" 
MAX. 

TUNG-SOL 

DIODE 

MINIATURE TYPE 

UNI POTENTIAL CATHODE 

HEATER 

6.5210% VOLTS 1.2 AMP. 

AC OR DC 
7 

ANY MOUNTING POSITION 
MAX 

GLASS BULB 
SKIRTED MINIATURE 

BOTTOM VIEW 
SMALL — BUTTON 

riN NOVAL 
9CE 

THE 6AF3 IS A SINGLE INDIRECTLY-HEATED DIODE INTENDED FOR USE IN HOR-
IZONTAL FREQUENCY DAMPER SERVICE TELEVISION RECEIVERS. IT IS DESIGNED TO 
WITHSTAND HIGH VOLTAGE PULSES OF LINE FREQUENCY BETWEEN CATHODE AND BOTH 
HEATER AND PLATE ELEMENTS SUCH AS NORMALLY ENCOUNTERED IN "DIRECT DRIVE" 
CIRCUITS. 

DIRECT IMTERELECTRODE CAPACITANCES - APPROX. 

HEATER TO CATHODE H TO K 

CATHODE TO PLATE AND HEATER K TO ( P + H) 
PLATE TO CA -HODE AND HEATER P TO ( K+H) 

RATINGS A 
INTERPRETED ACCORDING TO OESION-wANINUN STSTEN BC 

HEATER VOLTAGE 

MAXIMUM HEATER -CA'THODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

DC 
TOTAL DC AND PEAK 

HEATER POSITIVE W TH RESPECT TO CATHODE 
DC 
TOTAL DC AND PEAK 

MAXIMUM PEAK INVERSE PLATE VOLTAGE 
MAXIMUM DC PLATE CURRENT 
MAXIMUM STEADY STATE PAEK PLATE CURRENT 
MAXIMUM PLATE DISSIPATION 
MAXIMUM BULB TEMPERATURE 

CONTINUED ON FOLLOPING "AGE 

2.8 
9.0 
6.0 

mmf 
ggf 
mgf 

b• 3± 10% VOLTS 

1000 VOLS 
4500 VOLTS 

100 voL-s 
300 voL -s 

4500 VOLTS 
185 MA. 
750 MA. 
6,0 WATTS 
210 °c 

"UNA -SOL ELECTRIC INC. FLEcTRON TUBE DIVISION BLOONFIELO, HEP ERSEY, U.S.A. JULY 1, 1958 PLATE A5278 



6AF3 TENTATIVE DATA 

  TUN8..SOL   

CONTINUED FROM PRECEDING PAGE 

AVERAGE CHARACTERISTICS 

TUBE VOLTAGE DROP 

(WITH TUBE CONDUCTING PLATE CURRENT = 340 MA .) 30 VOLTS 

*HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 

BOG OF ITS RATED VOLTAGE AFTER APPLYING x TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 

OF THE TUBE NEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES TVE NOMINAL HEATER OPERATING 
RESISTANCE . 

A FOR OPERATION IN A 525 -LINE , 50-FRAME SYSTEM AS DESCRIBED IN "STANDARDS OF GOOD ENGINEERING 

PRACTICE FOR TELEVISION BROADCAST STATIONS : FEDERAL COMMUNICATIONS COMMISSION ", THE CUTY CYCLE 
OF THE VOLTAGE PULSE MUST NOT EXCEED 158 OF ONE SCANNING CYCLE . 

'UNLESS OTHERWISE STATED . 

'DESIGN-MAXIMUM RATINGS ARE THE LIMITING VALUES EXPRESSED WITH RESPECT TO BOGIE TUBES AT WHICH 

SATISFACTORY TUBE LIFE CAN BE EXPECTED TO OCCUR . TO OBTAIN SATISFACTORY CIRCUIT PERFORMANCE , 
THEREFORE , TOE EQUIPMENT DESIGNER MUST ExTABLISH THE CIRCUIT DESIGN SO THAT NO DESIGN-MAXIMUM 
VALUE IS (ACCEDED WITH A BOGIE TUBE UNDER THE BOAST PROBABLE OPERATING CONDITIONS WITH RESPECT 

To SUPPLY -vO.TAGE VARIATION, EQUIPMENT COMPONENT VARIATION , EQUIPMENT CONTROL ADJUSTMENT , LOAD 
VARIATION , AND ENVIRONMENTAL CONDITIONS . 

• 

• 



TENTATIVE DATA 6AF4 

PEAT! 
554-3 

GLASS BULB 

TUNG-SOL 

IR IODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.225 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

lox 

THE 6AF4 IS A HIGH TRANSCONDUCTANCE TRIODE USING THE 7 PIN MINIATURE 
CONSTRUCTION. IT IS DESIGNED FOR USE AS A LOCAL OSCILLATOR IN UHF 
TELEVISION RECEIVERS COVERING THE FREQUENCY RANGE OF 470 TO 890 MC. 

DIRECT INTERELECTRODE CAPACITANCES 
RITh NO EXTERNAL SMIZIO 

GRID TO PLATE: ( G TO f) 

INPUT: G TO ( H+K) 

OUTPUT: P TO ( H+K) 

RATINGS 
INTERPRETED ACCORDING TO RYA STANDARD MB- 210 

HEATER VOLTAGE 

MAXIMUM HEATER — CATFODE VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID VOLTAGE 

MAXIMUM CATHODE CURRENT 

MAXIMUM GRID CURREhT 

MAXIMUM PLATE INPUI 

MAXIMUM PLATE DISSIPATION 

MAXIMUM GRID fi CIRCUIT RESISTANCE: 
CATHODE BIAS OPERATION 
FIXED BIAS OPERATION 

CONTINUED ON FOLLOINING PAGE 

1.9 
2.2 

0.45 

ggf 
ggf 
µuf 

OSC I LLATOR 

6 .3 VOLTS 

BO VOLTS 

150 VOLTS 

—50 VOLTS 

28 MA. 

8 MA. 

2.5 WATTS 

2.25 WATTS 

0.5 MEGOHM 
NOT RECOMMENDED 

"UAG—SOL ELECTRIC INC. ELECTRON TUBE DIVISION PENARE, PER JUISET, U.S.A. OCTOBER 1, 1953 PLATE 93365 



6AF4 

TUNG-SOL 

CONTINUED FROM PRECEDING PAGE 

'YPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

,LASS AI AMPLIFIER 

HEATER VOLTAGE 6.3 VOLT' 

HEATER CURRENT 0.225 AMP. 

PLATE VOLTAGE 80 VOLTS 

CATHODE BIAS RESISTOR 150 OHMS 

AMPLIFICATION FACTOR 15 
PLATE RESISTANCE 2 270 OHMS 

TRANSCONDUCTANCE 6 600 gmHo', 
PLATE CURRENT 16 MA. 

OSCILLATOR AT 950 MEGACYCLES 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID VOLTAGE 
FROM GRID RESISTOR OF 

PLATE CURRE4T 

GRID CURRENT ( APPROX.) 

6.3 VOLT' 

0.225 AMP. 

100 VOLTS 

—4 VOLTS 
10 000 OHMS 

22 MA. 

400 RAMP. 

125 

100 

6AF4 

Ef = 6.3 Volts 

E " 16 

25 

12 

8 

o  
O 25 50 75 100 125 —1_ 

PLATE VOLTS 

PLATE .3366 OCTOSER 1, 19,3 TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION NEITARN, NEW JERSEY, U.S.A. 



6AF4 
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6AF4 

Frequency - 930 Mc 
--___Eb Varied: Ef Constant at 6.3 Volts , 

Ef Varied; Eb Constant at 100 Volts 
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6AF4 
Ef 6.3 Volts 

100 150 

PLATE VOLTS 

200 250 

Iume-sot ELECTRIC INC. ELECTRON TU,( DIVISION NEWARK, NEW ARSE?, U.S.A. OCTOBER 1, le» Pt ATE-13367 



6AF4 

6AF4 

Ef 6.3 Vol ts 
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64,F4A 

TUNG-SOL 

IR I ODE 

MINIATURE TYPE 

3. 
4 

MAX 

14 
T 

e 

MAX 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.225 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MIVIATUNE BUTTJN 

7 PIN BASE 

70K 

THE 6AF4A IS A MEDIUM-MU TRIODE DESIGNED FOR LOCAL OSCILLATOR SERVICE IN 
TELEVISION RECEIVERS WHICH OPERATE IN THE ULTRA—IIGH-FREQUENCY REGION. 
INTERNAL LEAD INDUCTANCE IS REDUCED BY EMPLOYING DOUBLE CONNECTIONS TO 
THE PLATE AND GRID. IT IS IDENTICAL TO THE 6AF4 EXCEPT FOR ITS SMALLER 
SIZE. 

DIRECT INTERELECTRODE CAPACITANCES 
AITPI NO ExTERmA. SmIELD 

GRID TO PLATE 

GRID 70 CATHODE AND HEATER 

P.ATE TO CATHODE AND HEATER 

RATINGS 
,ATERFRETEce ACCORDING TO DESIGN CENTER SYSTEM 

OSCILLATOR SERVICE 
HEATER VOLTAGE 

MAXIMUM PEAK HEATER— CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

NEATER POSITIVE WITH RESPECT TO CATHODEA 

MAXIMUM DC PLATE VOLTAGE 

MAXIMUM DC GRID VOLTALE 

MAXIMUM DC GRID CURRENT 

MAXIMUM PLATE INPUT 

MAXIMUM PLATE DISSIPATION 

MAXIMUM DC CATHODE CURRENT 

MAXIMUM GRID CIRCUIT RESISTANCE: 

FIXED BIAS 

CATHODE BIAS 

ATM( DC COMPONENT OUST ROT EXCEED BB VOLTS. 

CONTINUED ON FOLLOWING PAGE 

1.9 umf 
2.2 ggf 

0.45 ggf 

6.5 VOLES 

50 VOLTS 
50 VOLTS 
150 VOLTS 
-50 VOLTS 

8 MA. 

2.5 WATTS 

2-25 WATTS 

28 MA. 

NOT RECOMMENDED 

0.5 mEGoHm 

* INDICATES AM ADDITION. 

T6MG — SOL ELECTRIC INC. ELECTRON TIME OIVISIOM BLOOMFIELD, NEW JERSEY, J.S.A. JABIJARY 1, 1955 PLATE 40212 



6AF4A 

TI1118•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A, AMPLIFIER 

HEATER VOLTAGE 6.3 VOLT , 

HEATER CURRENT 0.225 AMP. 

PLATE VOLTAGE 80 VOLT , 

CATHODE BIAS RESISTOR 150 OHMS 

AMPLIFICATION FACTOR 15 
PLATE RESISTANCE 2 270 OHMS 

TRANSCONDUCTANCE 6 600 uMHO 

PLATE CURRENT 16 MA. 

OPERATION AT 950 MC. 

DC PLATE VOLTAGE 

DC GRID VOLTAGE 

FROM A GRID RESISTOR OF 

DC PLATE CURRENT 

DC GRID CURRENT ( APPROX.) 

ICO VOLr, 

-4 VOL -fl 
10 000 OHMS 

22 MA. 

NCO IXAMP. 

o 

6AF4A 

= 6.3 Volts 

50 100 150 

PLATE VOLTS 

200 250 

PLATE 10213 JANUARY 1, 1955 TURG-SOL ELECTRIC INC. ELECTRON TUNE DIVISION ISLOOMFIELO, NEW JERSEY, U.S.A. 



6AF6 G 

TUNG-SOL 

•
1
1
1
•
1
1
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PLATE 
238-1 

MAN. 

CATHODE RAY TUNING INDICATOR 

UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.15 AMPERE 

AC OR DC 

GLASS BULB 

SMALL 7 PIN OCTAL BASE 

G - 7A 

THE TUNG-SOL 6AF6G CCNSISTS OF A CIRCULAR FLUORESCENT SCREEN WITH TWO 

INDEPENDENT INDICAT NG SHADOW ANGLES, EACH CONTROLLED BY A RAY- CONTROL 

ELECTRODE. WHEN THE 6AF6G IS USED AS A TUNING INDICATOR THE SHADOW 

ANGLE IS CONTROLLED BY POSITIVE VOLTAGES APPLIED TO THE RAY CONTROL 

ELECTRODES. 

OPERATING CONDITIONS AND CHARACTERISTICS 

TARGET VOLTAGE MAX. 

TARGET VOLTAGE NIP. 

RAY—CONTROL ELECTRODE SUPPLY VOLTAGE NO 

TUNING INDICATOR 

135 

90 
135 

VOLTS 

VOLTS 

VOLTS 

TARGET VOLTAGE 100 135 VOLTS 

TARGET CURRENT ' 0.9 1.5 MA. 

RAY—CONTROL ELECTRODE VOLTAGE P 60 81 APPROX. VOLTS 

RAY — CONMROL ELECTRODE VOLTAGE PP 0 0 AMON. VOLTS 

▪ WITH 0 VOLTS ON RAY-CONTROL ELECTRODES. SUdJECT TO WIDE VARIATION. 

P FOR 0° SHADOW ANGLE PRODUCED BY EITHER RAT-CONTROL ELECTRODE. 

PP FOR 100 0 SHADOW ANGLE PRODUCED BY EITHER RAT-CONTROL ELECTRODE. 

THE PLANE OF THE CONTROL ELECTRODES PASSES THROUGH AIMS 03 AND 97. 

NOTE: A DOUBLE TRIODE, SUCH AS THE 6C8G OR THE 6F8G, CAN BE USED TO OBTAIN TWO SERSITIVITIES 

FOR A -uNING INDICATOR BY APPLYING FULL A.V.C. VOLTAGE TO 011E TRIODE AID 1/10 OF THE A.V.C. 

VOLTAGE TO TOE OTHER. 

IN OC-OC SoPERNETERODVNE RECEIVERS A SHADOW ANGLE VARIATION OF 0 TO 90 ° WITH A.V.C. ACTION 

NAY BE OBTAINED WITHOUT AN AMPLIFIER TUBE BY RAISING THE CATHODE OF THE 6AFIG TO +30 VOLTS, 

SuPNIYING 1 F TUBE SCREEN THROUGH A 50 000 OMM RESISTOR AND CONNECTING WE CONTROL ELECTROOES 

To THE SCREEN. 

DEC.12 

1938 
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6AF6 G 

100 

6AF60 
Ef = 6.3 V. 

1_ WITH 6C5G  
AMPLIFIE1/0/0/0/0///00/////////r 

R = 0   1 
.   

75 50 
  NEGATIVE GR ID V 

2 
OL 

ru, 75 
ee 
CD 
1.1.1 

w50 ÍTH6C8G    AMPLIFIER , 

R .. 17000b) 1 
Pe - 0.5 M. 

H   

5 4) 3 2 
TS (Es ) Si t i NEGATIVE GRID VOLTS E 

o 

E 

NA 

f 

F66 6.3V. 
TFIODE CONNECTED 

R2 = 0.5 megohm 

  WITH 1140/0///////1 
AMPL FIER 

R = 0 

100 

AMPLIFIER 4120 V. 

CORTROL 
VOLTAGE 
IMP Y 

R l 

6AF6e 

WITH 6W7G 
AMPLIF ER 

TRIODE CONNECTED 
PI = 0 

R£ - 0.5 megohm 

0   
50. 25. 0 n  7.5 5.0 2 5 

NEGATIVE GRID VOLTS (Es)   NEGATIVE GRID VOLTS (Ed 

o 

• 
PLATE 
285-1 
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6AG5 

TUNII-SOL 

PENTODE 

MINIATURE TYPE 

; 
; 

1 

• 
Pl. ATE 

2950 

JUNE 1 

1952 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 300 MA. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

ONO 

THE 6AG5 IS A MINIATURE TYPE RF PENTODE HAVING A SHARP CUT-OFF CHARAC-
TERISTK AND A H'GH VALUE OF TRANSCONDUCTANCE. IN COMPACT, LIGHT-WEIGHT 
EQUIPMENT II IS USEFUL AS AN RF AMPLIFIER UP TO ABOUT 400 MEGACYCLES, 
AND AS A H'GH-FREQUENCY, INTERMEDIATE AMPLIFIER. IT HAS LOW INPUT 
CAPACITANCE AND LOW OUTPUT CAPACITANCE. 

DIRECT INTERELECTRODE CAPACITANCES 

PENTODE CONNECTION 

GRID Oi TO PLATE: ( GI TO P) MAX. 

INPUT: GI ( Hi-K-FG2+G38 S) 

OUTPUT: P TO ( 114-1(4.G24630.15) 

TRIODE CONNECTION (02 TIED TO PLATE) 

GRID TO PLATE: G TO ( 1.402) 

INPUT: G 10 ( 11440-G9,1S) 

OUTPUT: P4-G2 ( 11+10-G.9. 1S) 

A EXTERNAL SHIELD 6316 CONNECTED TO PIN 61. 

WITU WITHOUT 
SNIELOA !WIELD 

0.02 0.03 P.Mf 
6.6 6.5 uf 

3.1 1.8 1.4If 

2.5 2.5 411f 
3.6 3.6 144 1 
4.3 3 P.Mf 

RATINGS 
INTERPRETED ACCORDING TO RYA STANDARD NO- 210 

TRIODE , PENTODE 
CONNECTION CONNECTION 

HEATER VOLTAGE 6.3 6.3 VOLTS 

MAXIMUM HEATER- CATHODE VOLTAGE 90 90 VOLTS 

MAXIMUM PLATE VOLTAGE 500 500 VOLTS 

MAXIMUM GRID 02 SUPPLY VOLTAGE PLATE 500 VOLTS 

MAXIMJM GRID 02 VOLTAGE PLATE SEE J5- C4 

MAXIMUM PLATE DISSIPATION 2.5 2 WATTS 

MAXIMUM GRID 02 DISSIPATION --- 0.5 WATT 

MAXIMUM POSITIVE DC GRID fi VOLTAGE 0 0 VOLTS 

B TR 100E CONNECTION - GRID 62 CONNECTED TO PLATE. 

CONTINUED OM FOLLOWING • AGE 

4-

4-

4--

4-

4-

-*I SIDI CATES A FtlAIIGE OR ADDITION. 

COPYRIGHT INSU BY TUNO-SOL ELECTRIC INC ELECTRON 1,./IIE DIVISION NEWARK. NEW JERSEY U S A. 



6AG5 

TI1118-SOL 

CONTINUED FRO* PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A,1 AMPLIFIER — PENTODE CONNECTION 

HEATER VOLTAGE 6.3 6.3 6.3 VOLTS 

HEATER CURRENT 300 300 300 MA. 

PLATE VOLTAGE 100 125 250 VOLTS 

GRID i2 VOLTAGE 100 125 150 VOLTS 

CATHODE RESISTOR 180 100 180 OHMS 

TRANSCONDUCTANCE 4 500 5 100 5 000 lAMHOS 

PLATE CURRENT 4.5 7.2 6.5 MA. 

GRID 02 CURRENT 1.4 2.1 2 MA. 

PLATE RESISTANCE ( APPROX.) 0.6 0.5 0.8 MEGOHM 

GRID 01 VOLTAGE 
FOR lb . SO µA. ( APPROX.) —5 —6 —8 VOLTS 

CLASS A, AMPLIFIER — TRIODE CONNECTIONc 

HEATER VOLTAGE 6.3 6.3 VOLTS 

HEATER CURRANT 300 300 MA. 

PLATE VOLTAGE 250 180 VOLTS 

GRID 02 VOLTAGE PLATE PLATE 

CATHODE RESISTOR 820 330 OHMS 

TRANSCONDUCTANCE 3 800 5 700 4w-1o ,, 
PLATE CURRENT 5.5 7 MA. 

PLATE RESISTANCE ( APPROX.) 0.01 0.008 MEGOHM 

AMPLIFICATION FACTOR 42 45 

C GRID A2 TIED TO PLATE. 

4--

4-

4-

4-

4-

PLATE 
2951 

JUNE 1 
1952 

-.AORDICATES A TMARGE OR ADDITION. 

COPYRIGHT 1952 BY TUNG-SOL ELECTRIC INC ELECTRON TUBE DIVISION NEWARK NEW JERSEY U S A 



6AG5 

• 

PLATE 

2952 

JUME 1 
1952 

6A05 — 

— 

o PENTODE CONNECTION 
* 

4  . 6.3 Volts 
EC2 . 150 Volts 

G
R
I
D
 
#
2 

(
Ic
2

) 
M
I
L
L
I
A
M
P
E
R
E
S
 

rt 
á
 
(

7.
  lb 

—  lc2 -0.5 

1 

1 

2.5 

..... t 3.0 

e -20 

ft —3 5 . 

41à. 

.•1 

P. 
0 100 200 300 400 930 

PLATE VOLTS 

15  

o 

4p 

OAO5 
TRIODE CONNECTION 

= 6.3 Volts 

IP 

100 200. 300 400 500 
PLATE VOLTS 

I I ipl  r I 1 I I I I I I I I I I I 1 I 
COPYRIGHT I•1112 BY TUNO-SOL ELECTRIC INC. ELECTRON TUBE DIVISION NEWARK. NEW 



• 

• 



6AG7 

Ii72 —.1 
MAX 

METAL SHELL 

MAX 
17 

34 
MAX 

TUNG-SOL 

PENTODE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.65 AMPERE 

AC OR OC 

ANY MOUNTING POSITION 4 — 
HORIZONTAL OPERATION PEhmiTTED IF 
PINS 2 TARE IN A VERTICAL PLANE. 

BOTTOM VIEW 
SMALL WAFER 
8 PIN OCTAL 

THE 6AG1 IS A POWER OUTPUT PENTODE USING THE OCTAL BASE AND METAL SHELL 

CONSTRUCTION. IT HAS HIGH PERVEANCE, LOW CAPACITANCES, AND THE POWER RE-
QUIREMENTS NECESSARY FOR EITHER STRAIGHT- VIDEO OUTPUT AMPLIFIER OR CATH-
ODE FOLLOWER SERVICE. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO PLATE: ( G TO P) MAX. 

INPUT: G TO ( H+K+G 2+c 3&S) *-
OUTPUT: P TO ( 8+ K— G2+G 38,5)4— 

GRID 01 TO GRID 02: (G1 TO G2) APEROS. 

GRID Mi TO CATHODE: ( Gi TO K) APPROX. 

HEATER TO CATHODE: ( M TO N) APPROX. 

'SPINS el AND *3 CONNECTED TO PIN I. 

RATINGS 
NTERPRETED ACCORDING TO RNA STANDARD I18-210 

0.06 (GIif 
13 MILI 

7.5 Mg 
5.8 110. 
5.2 Mg 

10.7 411f 

HEATER VOLTAGE SHOULD NOT DEVIATE MORE THAN IDS' 6.3 vour5: 
MAXIMUM HEATER—CATHODE VOLTAGE 90 VOLTS 

MAXIMUM PLATE VOLTAGE 300 VOLTS 

MAXIMUM GRID 02 VOLTAGE 300 VOLTS 
MINIMUM NEGATIVE DC GRID Oi VOLTAGE 0 voLY5 
MAXIMUM PLATE DISSIPATION 9 wATr..-

MAXIMUM SCREEN DISSIPATION 1.5 wi.TT 

MAXIMUM GRID Ii C1RCLIT RESISTANCE ( FIXED BIAS) 0.25 MLGOPM 

MAXIMUM GRID ift CIRCUIT RESISTANCE ( SELF BIAS) 1 MEGOhm 

CONTINUED ON FOLLONING PAGE 

-44PINDICATES A CHANGE. 

TUNS-SOL ELECTRIC INC., ELECT4ON TUHE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A. AuGusT 1, 1960 PLATE 4592,, 



6AG7 

TUNG-SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS AI AMPLifiLk 

REATE R VOL TAGE i SHOULD NOT DEVIATE MORE THAN 10f1 6.3 VOLTS 
HEATER CURRENT 0.65 AMP. 

PLATE VOLTAGE 300 VOLTS 

GRID 12 VOLTAGE 150 VOLTS 

GRID Ni VOLTAGE - 3 VOLTS 

PEAK AF GRID fi VOLTAGE 3 VOLTS 

ZERO-SIGNAL PLATE CURRENT 30 MA. 

ZERO- SIGNAL GRID 12 CURRENT ( NOMINAL) 7 MA. 

MAXIMUM- SIGNAL PLATE CURRENT 30.5 MA. 

MAXIMUM- SIGNAL SCREEN CURRENT ( NOMINAL) 9 MA. 

PLATE RESISTANCE ( APPROX.) 0.13 MESURAI 

TRANSCONDUCTANCE 11 000 µMHOS 

LOAD RESISTAACE 10 000 OHMS 

C TOTAHARMONIC DISTORTION ' 7 PERCENT 

POWER OUTPUT 3 WATTS 

VIDEO VOLTAGE AMPLIFIER - CLASS AI 

4 MC BANDWIDTH 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE SUPPLY VOLTAGE 

GRID 12 VOLTAGE 

GRID fi VOLTAGE 

GRID fl RESISTOR ( MINIMUM) 

GRID fi RESISTOR ( MAXIMUM) 

CATHODE RESISTOR ( Br -PASSED my 200 .0 AppRox.) 

ZERO- SIGNAL PLATE CURRENT 

ZERO- SIGNAL GRID 112 CURRENT ( NOMINAL) 

LOAD RESISTANCE 

PEAK TO PEAK GRID SIGNAL SWING 

PEAK TO PEAK VOLTAGE OUTPUT 

INTERLEAD SHIELD 

GRID AK CATHODE 
S BIAS  

60.3 6.5 VOLTS 

0.65 0.65 AMP. 

300 300 VOLTS 

1158 125c VOLTS 

00 -2 VOLTS 

0.25 ___ MEGOMM 

0.5 ___ MEGOHM 

--- 57 OHMS 

45 28 MA. 

13 7 MA. 

3 500 3 500 OHMS 

4 4 VOLTS 

135 140 VOLTS 

CONNECTED TO GROUND 

TO BE USED wHERE RESISTORATION IS ACCOMPLISHED IM THE uRID CIRCUIT. 

BOBTAINED FAON SuAPLY HAVING GOOD REGULATION. 

COBTAINED PREFERABLY FROM THE ) 00 VOLT PLATE SUPPLY THROUGH A 25000 OHM SERIES SCREEN RESISTOR. 

D ZERO-SIGNAL VALUE. 

• 

• 







6AG7 

e 

e 
PL ATE 

1221 

PU. 2, 

19U 

100 

6AG7 
PENTODE CONNECT ION 

Ef 6.3 Volts 
EC2 300 VOI t 5 

I b 

-10 5 

-10 

-12 

-14 

200 300 

PLATE VOLTS 

400 

150.  

300 

250 

200 

6AG7 
PENTODE CONNECTION 

Ef 6.3 Volts 
Eci • 0 Vol ts 

150 

• 

100 

so 

100 200 360 400 500 
PLATE VOLTS 
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PLAT( 
295) 

JANE 1 
1952 

TENTATIVE DATA 

r Iii-
MAX 

MAX 

le 
MAX 

GLASS BULB 

3: 

MAX 

6AH4GT 

T111111-$01.   

IR I ODE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 750 MA. 

AC OR DC 

ANY MOUNTING POSI710N 

BOTTOM VIEW 
SHORT INTERMEDIATE 
SHELL 6 PIN OCTAL 

ROL 

THE 6AH4GT IS A HIGH PERVEANCE TRIODE DESIGNED FOR USE AS A VERTICAL 
DEFLECTION AMPLIFIER IN TELEVISION RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO PLATE: ( G TO P) 

INPUT: G TO ( H+K) 

OUTPUT: P TO ( H+K) 

A EXTERRAL MELD 11;3011 CORRECTED "0 CATHODE. 

WITHOUT WITH 
SHIELD SNIELDA 

4.4 4.2 44f 
7 7.5 411f 

1.7 3.2 44f 

RATINGS 
INTERPRETED ACCORDING TO RCA STANDARD 1113-210 

VERTICAL DEFLECTION AMPLIFIER° 

HEATER VOLTAGE 6.3 VOLTS 
MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE: 
DC 100 VOLTS 
TOTAL DC AND PEAK 200 VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE: 
TOTAL OC AND PEAK 200 VOLTS 

MAXIMUM PLATE VOLTAGE 500 VOLTS 
MAXIMUM PEAK POSITIVE PLATE VOLTAGE 2 000 VOLTS 
MAXIMUM PLATE DISSIPATICN C 7.5 WATTS 

MAXIMUM POSITIVE DC GRID VOLTAGE 0 VOLTS 

MAXIMUM PEAK NEGATIVE GRID VOLTAGE -200 VOLTS 

MAXIMUM AVERAGE CATHODE CURRENT 60 MA. 

MAXIMUM PEAK CATHODE CURRENT 180 MA. 

MAXIMUM GRID CIRCUIT RESISTANCE 2.2 MEGOHMS 

8FOR OPERATION ON A 525-LIME, 30-FRAmE SYSTEM AS DESCRIBED IN STANDARDS OF GOOD ENGINEERING 
PRACTICE IN TELEVISION BROADCA%TING STATION'S; FEDERAL COMMUNICATIONS commiSsio0. THE DURATION 
OF IKE VOLTAGE PULSE IS NOT TO ( ACM) 150 OF ONE SCANNING CYCLE. 

C AN ADEQUATE (HAS RESISTOR OR OTNER MEANS IS REQUIRED TO PROTECT TOE TUNE IM THE ABSENCE OF 
EACITATIOU. 

CONTINUED ON NOLLORING PAGE 

COPYRIGHT 1992 NY TUNG•SOL ELECTRIC INC ELECTRON TU•11 DIVISION NEWARK NEW JERSEY U S A 



6AH4GT TENTATIVE DATA 

EDITIOUED TROY PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 
HEATER CURRENT 
PLATE VOLTAGE 
GRID VOLTAGE 
PLATE CURRENT 
TRANSCONDLCTANCE 
AMPLIFICATION FACTOR 
PLATE RESISTANCE 
GRID VOLTAGE FOR 0.5 MA. 

PLATE CLRRENT ( APPROX.) 

6.3 6.3 VOLTS 
750 750 MA. 
250 250 VOLTS 
-33 -23 VOLTS 
5 30 MA. 
4 500 gMHOS 

8 
1 780 OHMS 

-40 VOLTS 

PLATE 

2954 

JASE I 
1952 

COPYRIGHT to52 Ely TUNG•sOL ELECTRIC INC ELECTRON TUlle DIVISION NEWARK. NEW . ERSET u s A 



6AH6 

TUNG-SOL 

PENTODE 

MINIATURE TYPE 

• 

.750 
MAX 

1.875 
MAX 

2 12 5 
MAX 

GLASS BULB 
mINIITURE BUTTON 

7 PIN BASE E7-1 

OUTLINE DRAWING 

JEDEC 5-2 

COATED UNIPOTENTIAL CATHODE 

FOR 

VOLTAGE AMPLIFIER 

3ERVICE IN T.V. APPLICATIONS 

ANY MOUNTING POSITION GI 

BOTTOM VIEW 

BASING DIAGRAM 

JEDEC 7CC 

THE 6AH6 IS A SHARP Ce-OFF VOLTAGE AMPLIFIER IN THE MINIATURE CONSTRUC-
TION. IT IS CHARACTERIZED BY A VERY HIGH TRANSCONDUCTANCE AND MODERATELY 
LOW INTERELE...URODE CAPACITANCES WHICH ADAPT IT TO WIDE BAND VIDEO AND 
INTERMEDIATE FREQUENCY AMPLIFIER SERVICE. 

-4, DIRECT INTERELECTRODE CAPACITANCES 
EXTERNAL SHIELD 4316 CONNECTED TO PIN 7 

GRID TO PLATE: ( G1 TO F.) ,..J2° Pt 

INPUT: GI. TO ( 71+1+G2+G2) 10 pf 
OUTPUT: P TO { 7010"G2+G Z) 5.6 PI-

HEATER CHARACTERISTICS AND RATINGS 
DESIGN CENTER VALUES - SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 6.3 VOLTS 450 MA. 

MAXIMUM RATINGS 

DESIGN CENTER VALUES - SEE EIA STANDARD RS-239 

PLATE VOLTAGE 

GRID 12 VOLTAÙE 
PLATE DISSIPA - ION 
GRID 062 OISSI.ATION 
CATHODE CURRUIT 
GRID 12 SUPPLY VOLTAGE 

--IAINDICATES A CRINGE. 

CONTINUED ON FOLLOWING PXGE 

500 

SEE RATING CHART 

5.2 
0.4 
13 

-o 00 

VOLT, 

WATTt, 
WATT:. 
MA. 
VOLT , 

TUNG-SOL ELECTRIC INC.. ELECTRON TUDE DIVISION, DLOONFIELD, NEW JERSEY, U.S.A..FEBRUARY 1, 1962 PLATE PEOPV 
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  TUNINIOL   

CONTINUED FRON PRECEDING PAGE 

TYPICAL OPERATING CHARACTERISTICS 

PENTODE 
CONNECTED 

TRIODE 
CONNECTED 

PLATE VOLTAGE 150 VOLTS 

GRID 12 VOLTAGE I:), — e 150 VOLTS 

GRID 13 VOL T AGE * A 150 VOLTS 

CATHODE RESISTOR 160 160 OHMS 

PLATE RESISTANCE ( APPROX.) 0.5 0.0036 MEGOHMS 

TRANSCONDUCTANCE 9000 11000 ymilo', 

TRANSCONDUCTANCE ( GRID # 1 TO PLATE) B ---

AMPLIFICATION FACTOR --- 40 

PLATE CURRENT 10 12.5 MA. 

GRID # 2 CURRENT 2.5 --- MA. 

GRID Oi VOLTAGE ( APPROX.) 

FOR Ib = 10 µA. —7 —7 VOLTS 

A 
PIN A2 CONNECTED TO Al AT SOCKET. 

GRID 13 HAS PRACTICALLY NO CONTROL CHARACTERISTIC AND IT IS NOT INTENDED TO BE USED AS 
TIME ELECTRODE. ITS TRANSCONDu.TANCE TO THE PLATE IS APPROxINATELT 2 FAROS AND THE Mu IS . 
TO 0.2. 

. INDICATES AN ADDITION. 

INDICATES A CHANGE. 

6AH6 

GRID RS INPUT 
RATING CHART 

D 
A
S
 
P
E
R
 
C
E
N
T
 

N
P
U
T
 
R
A
T
 I
NG
 

-4
 

a'
8- 

i 

MAXIMUM OPERATING CONDITIONS 

IF 

w — 
cn 
cn Cs1 

AREA OF /  Ce 50 Ci. in) 
X — 

////::///f w CC 
CD 

// PERMISSIBLE OPERATION 
è--
= X 
Cl = 
Z X 
X 

CY.4, 
/ 

5É 25 

cc 
c., 

20 40 60 80 100 
GRID #2 VOLTAGE EXPRESSED AS PER CENT 

OF MAXIMUM GRID #2 SUPPLY VOLTAGE RATING 



6AH6 

6AH6 
_ 

PENTODE CONNECT ION 

Ef . 6.3 Volts 
E02 ' 150 Volts 
Ec3 - 0 Volts 

7.5 lb 

Ic2 

30 

 I c2 
/ 

CURVE SCREEN SERIES SCREEN / 

) 
C
U
R
R
E
N
T
 

SUPPLY VOLTS RESISTOR- OHMS 
/ 

1 150 1- / 
f, 5.0 2 100 _ 

cc 
= 3 50 
C.) 

Ll .--- 300 75000 
... 

P
L
A
T
E
 
(
 l

b 

u 
- 

f-

n 2 5 
/4 ....' 

. 
(7 

...--- 
/ 

fl, 

-10. -7.5 -5 0 -2 5 0 

GRID VOLTS 

I 

l 

6AH6 
PENTODE CONNECTIOn 

15,000 Ef . 6.3 Volts 
Eb - 300 Volts 

cel 
.:D 

E03 . 0 Volts 
= 
X 
c:. CURVE SCREEN SERIES SCREEN 

SUPPL T VOLTS RES ISTOR-OHMS 
1 

---H!L 150 

.10,000 2 100 -- 

E 3 50 /7 0, \ ,.... 11 300 75000 

R
A
N
S
C
O
N
D
U
C
T
A
N
C
E
 

%I. 
, 

..."-------«--
-10.0 -7 5 -5 0 -2 5 0 

— 
GRID VOLTS 

l 

l 
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6AH6 

I Mil 

PENTODE CONNECTION 

Ef = 6.3 Volts 
EC2 = 150 Volts 
E 3 . 0 Volts 

 i t, 

P
L
A
T
E
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 l
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OR
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TENTATIVE DATA 6AH6WA 

GLASS BULB 
6-2 

TUNO-SOL 

PENTODE 

MINIATURE TYPE 

HE4TER 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

IRK 

THE NAHL,NA IS A hEATER-:ATHODE TY )E,HIGHTRANSCONUCTANCE, SHARP CUT-OFF 
FEWODE IN THE 7 PIN MINIATURE COASTRUCTION. IT IS DESIGNED FOR USE AS A 

VIE BAND OR IF AMPLIFIER IN MOBILE AND AIRCRAFT APPLICATIONS. 

RATINGS 
mccramIcAt 

MAXIMUM IMPACT ACCELERATION *( SHOCX TEST- NDTE 3) 

MAXIMUM VIBRATIONAL ACCELERATION ( 96 Hg FATIGUE TEST-

MOITE N4) 

MAXIMUM BULB TEMPERATURE 

RATINGS 
AND NORMAL OPERATION 

450 G 

2.5 G 

180 Oc 

NORMAL 
TEST NORMAL 
CONDI- OPER-

MIL-E-1 DES TIONS AXIOM DES. MIL-E-1 
SYMBOL MIN (NOTE 6) (MOTE 5) MAX. UNITS 

HEATER VOLTAGE ( NOTE 71 Ef: 6.3 6.3 6.9 VOLTS 

PLATE VOLTAGE Eb: 300 300 330 Vdc 

GRID iii VOLTAGE ECi: 0 0 --- Vdc 

;RID #2 VOLTAGE Ec:,.. 150 150 165 Vdc 
GRLD 1,1 VOLTAGE EcS: 0 0 --- Vdc 

>LATE DISSIPATION Pp: --- 3.0 5.3 w 

.-AID 02 DISSIPATION Pq2: 0.38 0.45 w 

HEATER- CATHODE VOLTAGE Ehk: -200 100 +200 v 

ZA1HODE CURRENT lk: 12.5 28 mAd 

CATHCDE RESISTANCE Rk: 160 160 OHMS 

PLATE CURRENT ( 1) 11) .1): 10 --- mAdc 

GRID 12 CURRENT Ic2: 2.5 --- mAdc 
TRANSCONDUCTANCE ( i) Sm(i): 9000 --- gMHO 

›Li-TE RESISTANCE rp: 0.5 ___ MEC.. 

CONTINUED ON FOL_OMIWG PA,E 

 .11 
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6AH6WA TENTATIVE DATA 

  TUNG-SOL 

CHARACTERISTICS AND QUALITY CONTROL TESTS' 

TEST 

MEASUREMENTS ACCEPTANC: 

TESTS PART 1 

AOLmIL-E-1 MIN. LAL BOG UAL MAX ALD MIL-E-1 
UN ITS 

COMBINED AQL= 1.0% EXCLUDING MECHANICAL AND INOPERATIVES 

HEATER CURRENT: 0.65 If: 420 432 450 468 480 36 mA 
HEATER - CATHOOE 

LEAKAGE: 

Ehk= +100 Vic 0 65 Ihk: ___ 15 gAdc 
. 

Ehk=- 100 Vic I hk: --- 15 gAdc 

GRID CURRENT: 

Rg1 = 1.0 MEG. 0.65 Ic(i): --- -2.0 --- gAdc 

PLATE CURRENr ( 1): 0.65 Ibid.): 7.5 8.7 10.0 11.3 12.5 2.5 mAdc 

PLATE CuRREN - ( 2): 

Ec1 = 10.0 Vdc 0.65 IN» ------------ 50 gAdc 

TRANSCONDUCTANCE ( 1:0.65 Sm(1):7000 8000 9000 10000 11000 12000 gmHos 
SCREEN GRID 

CURRENT: 0.65 Ic2: 1.5 1.9 2.5 3.1 3.5 1.4 mAdc 
CONTINUITY AND SHORTS 

(INOPERATIES): 0.4 
MECHANICAL: 

ENVELOPE T- 5i' 

MEAS4R EMENTS ACCEPTANCE 

TESTS PART 2 
INSULATION OF 

ELECTRODES: Ef =6.3\1 

Eg1 - ALL= - 1C0 Vdc 

Ep-ALL=- 300 Vdc 

PLATE CURRENT ( 3): 

Vdc 

TRANSCONDUCTANCE ( 2): 
Ef=5 .7 ( NOTE 8) 

2.5 
Rgi- 100 
all: 

Rp- 100 
all: 

2.5 lb(3): 5 

2.5 AEf 
Sm(2): 

gAd. 

GRID EMISSION: 

Ef= 7.5V; PREHEAT 

5 MINUTES AT EC1= 

0 Vdc; TEST AT Ec1= 

=-10 Vdc 2.5 lci(2):- -2.0 --- gAd ,' 

RF NOISE: 

Esig= 35 mVac; Ck= 

0.2 uf 2.5 EB: vU 
NOISE AND MICRO-

PHONICS: 

Ef=6.3 Vac;Ebb=Ecc2= 

300 Vdc; Eci=0; Rk = 

200 OHMS; EC3 to 

GROLND; Rp= 10,000 

OHMS; Re =60,000 

omms;0g2= 2 mf; Ck= 

1000 gf: Ecal = 300 

mVac. 2.5 EB: 17 --- VU 

CONTINUED ON FOLLOWING PAGÉ 



TENTATIVE DAT, 6 AH6WA 

f  TUNG•SOL 

CONTINU ,D FROM PRECEDIN: PAGE 

CHARACTERISTICS AND 9UALITY CONTROL TESTS' - cont'd. 

TEST 

MEASUREMENTS ACCEPTANCE 

TESTS Rua 2- contd. 
CAPACITANCE COP: 0.035 
CAPACITANCE(HOTE 21 5.5 Cin. 8.0 --- 10 12 pf 
CAPACITANCE Cout. 5.0 --- 4.5 6 pf 
LOW PRESSURE VOLTAGE 

BREAKDOWN 

PRESSURE = S'3±SmmHç; 

VOLTAGE = 500 VAC. 

VIBRA.TON 12): 

F= 25 cps; G= 2.5: 

Rp= 2000 CHMS; Ck= 

iOOD of 

MIL-

E-1 

M-AQL SY 1111 LAL BOG UAL MAD. ALE MIL- E-1 
1 ROL UNITS 

DEGR1DATION RATE 

ACCPTANCE TESTS 

5.5 

7.5 

COMBINED ACt= 1.01. EXCADING MECHANICAL AND INOPERATIVE' 

SHOCK: 

HAMMER A.I.GLE = .10'; 

Ehk = +1.00 Vdc; 

(NODE 3) 20 - 

FATIGIE: 

96 liRS; 6= 2.5 

FIXED FREQUENCY; 

F= 2.; min., 63 max. 

(NOTE 4) E.5 
POST SHOCK AND 

FATIGUE TEST END 

POINTS: 

VIBFATION ( 2)1 

F= :5cps; G= 2.5; 

Pp 2030 .) 11 -11s; Ck = 

1000 if 

HEAIER- CA -HDDE 

LEAKAGE: 

Ehlc =+100 V1C Ink: 

Ehk=- 100 Vdc Ink: 

CHANGE IN TRANSCON -

DUCTA4CE III OF I. 

DIVIDJAL TUBES: Sm(i) 

GRID CURREAT(t). -- lad: 

MINIATURE TPIFI BATE 

STRAIN: 

GLASS STRAIN 

(THERMAL smoeio , . 5 

ACCEPTANCE LIFE TESTS 

HEATER CYCLINg; LIFE 

TEST: 

Ef=7.5‘1; Eb= Eci= 

Ec2= Ec3= CV; Ehk =i-

SOO Vdc; imin on, 

4 min. off. 1,0 ---

ZONTINUE9 ON fOtLOWIRG PAGE 

iCU mvu 

2t) 

mV, ,' 

µAdc 

uAdc 

PERCEN -

uArIp 

TU4G-SOL ELECTRIC INC. ELECTRON TWE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A..0:709ER 1, 1960 PLATL .6 



6AH6WA TENTATIVE DATA 

TEST 

TUNG-SOL 

CuNIINUID F RUM PRECEDING PAGE 

CHARACTERISTICS AND QUALITY CONTROL TESTS' - cont ,d. 

ACCEPTANCE LIFE 

TESTS 

HEATER CYCLING LIFE 

TEST END POINTS: 

HE 

LEAKAGE: 

Ehk= +101C Vdc 

Ehk=— I.00 Vdc 

A HOUR STAEILITY 

LIFE TEST: 

TA= ROOM; Ehk= + 

i3SVdc; Rgi=0.j 
meg. min. 

i HOUR STABILITY 

LIFE TEST END 

POINTS; 

CHANGE IN TRANS— 

CONDUCTANCE ( i) OF 

INDIVIDUAL TUBES: 

(TYPICAL SAMPLE 

SIZE = S0 TUBES) 

100 HOUR SJRVIVAL 

RATE LIFE TEST: 

TA=ROCM;Ehk= +1.}5 

Vdc; Rgi=0.imeg. 

min. 

100 HOUR SURVIAL RATE 

LIFE TEST END POINTS: 

(TYPICAL SAMPLE 

SIZE= 2C0 TUBES) 

CONTINUITY ANC SHORTS 

(INOPERATIVES): 

TRANSCCNDUCTANCE ( i): 

INTERMITTENT HIGH 

TEMPERATURE LIFE TEST: 

T BULB=+i80° C; Ehk= + 

135 Vdc: Re=0.imeg.mjn. 

500 HOUR INTERMI'TENT 

HIGH TEMPERATURE LIFE 

TEST END POINTS: 

(TYPICAL SAMPLE SIZE= 

20 TUBES jet SAMPLE; 

40 TUBES 2nd SAMPLE) 

INOPERATIVES: 

GRID CURRENT ( i): 

HEATER CURRENT: 

CHANGE IN TRANSCON — 

DUCTANCE ( i) OF IN— 

DIVIDUAL TUEES: 

TRANSCONDUC'ANCE ( 2): 

(NOTE 8) 

ALLOu. DEF. 
per CHARAC. 

1st COMB. 
SAMR SAMP. 

1 
1 3 
1 5 

1 

2 5 

HEATER— CATHHOE 

LEAKAGE: 

Ehk="1- 100 Vdc 1 3 
Eht=- 1.00 /dc 

AQL MIL- E-1 MIL- E-1 

SYMBOL MIN. MAX. UNITS 

1.0 AtSm(i), 

0.65 ---
1.0 Sm(i): 6300 

- If: 

0 —2.0 µAdC 

410 490 MA 

- àtSm(i): 20 PERCENT 

- AE fSm(2): 15 

ihk: 20 
ihk: 20 

PERCENT 

gAdc 

mAdc 

CONTINUED ON FOLLOWING PAGE 



TENTATIVE DATA 6AH6WA 

TU118•SOL   

CONTINUED rooms FAEcEoING PAGE 

CHARACTERISTICS AND QUALITY CONTROL TESTS' - cont ,d. 

TEAT 

ACCEPTANCE LIFE 

TESTS - cont'd. 

ALLOWABLE D F. 
PER CHARACT R. 

AOL NIL- E-1 MIL- E-1 1st 
SAMP. SAFP. B SYMBOL MIN. MAX. UNITS 

ELECTRODE INSULA-

TION: 

gi-a:1 Rgi-a1R: 50 MEG. 

p-ahl 2 Rp-all: 50 MEG. 

TRANSCONDUCTANCE 

(1) AVG. CHANGE: Avg.àtSm(1 .7--- 15 PERCEN' 

TOTAL DEFECTIVES 4 8 
i000 HOUR INTERMITTENT 

LIFE TEST END POINTS: 

(TYPICAL SAMPLE S)ZES' 

2) TUBES 1st SAMPLE; 

40 TUBES 2nd SAMPLE) ---

INOPERATIVES: 2 5 
;RID CURRENT ( 0: 2 5 ___ ici(i): 0 —2.0 µAdc 

SEATER CURRENT: 2 5 If: 410 490 MA. 

CHANGE IN TRANSCCN-

DUCTANCE ( 1) OF IN-

DIVIDUAL TUBES: 2 5 ___ AtSm(i): 20 PERCES' 

HEATER -CATHODE 

LEAKAGE: 

Ehk= F100 Vac 2 5 Ink: 20 µAdc 

Ettk=- 100 Vdc ihk: 20 elAdc 
TOTAL DEFECTIVES: 5 10 

500 HOUR CNTHODE INTER -

FACE RESISTANCE LIFE 

TEST: 

TA= RCOM:M= 7.5 Vac; 

Ela = 0; gi,g2,93 and 
? FLOATING 

500 FOUR CATHODE INTER-

FACE RESISTANCE LIFE 

TEST END POINTS: 

[TtPICAL SAMPLE .E.IZE = 

20 TUBES tat SAMPLE, 

4( TUBES 2nd SAMPLE) 

INTERFACE RE -

SISTANCE: 1 3 --- Ti: 25 OHMS 

NOTES 

1. CHAPACTERISTICS, OLALITY CONTROL TES - PROCEDIJK1S, AN. INSPECTION LEVI LS ARE MADE ACCORDING 
,O HE APPROPRIATE PARAGdAPHS OF MIL- E-1, P INSPECTIOw INSTRUCTIONS FCR ELECTRON TUBES' ANO 
«IL- STD- 105A. 

2. PITr CYLINDRICAL SHIELD V316 CONNECTED TO CAT4ODE LEAD. 

3. TE51 CONDIVIONS AND ACCEPTANCE CRITERIA PER SHOCS TEIT PROCEDURES OF MIL- E-1 BASIC SPECI 
, IC.TIONS. 

CONTINUED ON FOLLOW NG PAGE 

TI IC -SOL EL5CT, IC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A..00TOBER 1, 1960 PLATE 66006 



6AH6WA TENTATIVE DATA 

/*- TUNG•SOL 

CONTINUED E,104 PMLLEU14,. FALL 

NOTES — CONT I!). 

A. TEST CONDITIONS AND ACCEPTANCE CRITERIA PER FATIGUE TEST PROCEDURES OF MIL- E-1 SPEC 
FIGATIC4S. 

5. THESE NORMAL VALUES REPRESENT CONDITIONS AT *RICK CONTROL OF RELIABILITY NAY BE EXPECTED. 

6. THESE NORMAL TEST CONDITIONS ARE USED FOR ALL CHARACTERISTIC TESTS UNLESS OTHERWISE STATU 

UNDER INDIVIDUAL TEST ITEMS. 

T. FOR MOST APPLICATIONS THE PERFORMANCE WILL NOT BE ADVERSELY AFFECTED BY ₹ 10$ NEATEN VOLTAS' 
VARIATION. BUT WHEN THE APPLICATION CAN PROVIDE A CLOSER CONTROL OF NEATER VOLTAGE AN 
IMPROVEMENT IN RELIABILITY WILL BE REALIZED. 

R. CHANGE OF TRWASCONDUcTANCE FOR INDIVIDUAL TUBES FROM THAT VALUE MEASURED AT Ef=6.7: TO TN.-
VALUE MEASURED AT Erw5.7 V. 

6A116WA 
Ef = 6.3 Vol ts 

E 2 = 150 Vol ts DC 
Ec3 = 0 Volt 

b -  

IC2 

20 

ca 

II  
-0.5 

-1.0 

-1.5 

o 

11111. 

-2.0 

- --1.0   

- -71"  r-T-1 
100 200 300 

PLATE VOLTS 

 1-i--I-1--ri í rrrii 
400 

  -2.5 
-3.0 
-3.5 
-40 

500 séo 
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6AJ5 

/-  TUNG-S OL   

• 
PLATE 
2694 

JULY 1 
1951 

3 - 

MAX 

PENTODE 

MINIATURE TYRE 

COATED UNIPOTENTIAL CATHODE 

l. MAXI HEATER 
6.3 VOLTS 175 MA. 

AC OR DC 
4 
MAX 

—  ANY MOUNTING POSITION 

GLASS BULB BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

760 

THE 6AJ5 IS A SHARP CUT-OFF PENTODE VOLTAGE AMPLIFIER IN THE MINIATURE 
CONSTRUCTION. IT IS CHARACTERIZED BY LOW HEATER POWER RLQUIREMENTS, HIGH 
TRANSCONDUCTANCE, LOW CAPACITANCES, AND HIGH INPUT IMPEDANCE. ITS LOW 
TRIODE-MU ADAPTS 17 TO SERVICE WHERE THE PLATE AND SCREEN SUPPLY POTEN-
TIALS ARE LOW OR TC APPLICATIONS AS A SMALL POWER AMPLIFIER. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO PLATE: ( Gt TO P) MAX. 

INPUT: Gi TO ( H+64Gri-G,AIS) 

OUTPUT: PTO ( H4-K-G24-536,IS) 

AEXTENRAL SHIELD 4316 CORRECTED TO PINS 42 AND AT. 

WI ilee 
0.02 

4 
2.8 

RATINGS 
INTERPRETED ACCORDING TO RNA STANDARD N8-210 

HEATER VOLTAGE 

MAXIMUM HEATER- CATKODE VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID in SUPPLY VOLTAGE 

MAXIMUM GRID 57 VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM GRID 12 DissIPA - IoN 

MAXIMUM POSITIVE DC GRID 01 VOLTAGE 

MAXIMUM CATHODE CURRENT 

WITHOUT 
SHIELD 

0.03 
4 

2.1 

6.3 VOLTS 

90 VOLTS 

180 VOLTS 

180 VOLTS 

140 VOLTS 

1.7 WATTS 

0.5 WATT 

0 VOLTS 

18 MA. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS AI AMPLIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID 12 VOLTAGE 

GRID 01 VOLTAGE 

PLATE RESISTANCE ( APPROX.) 

TRANSCONDUCTANCE 

PLATE CURRENT 

GRID in CURRENT 

GRID 01 VOLTAGE FOR lb = 10 RA. 

6.3 VOLTS 

175 MA. 

28 VOLTS 
28 VOLTS 

- 1 VOLT 4-

0.1 MEGONW 

2 500 IIMMOS 

2.7 MA. 

1 MA. 4--

- 4.5 VOLTS 

-*IROI CATES A CHANGE OR ACD I I I oN• 

COPYRIGHT 1931 BY TUNO-SOL LOUP WORKS INC ELECTRON TUBE DIVISION NEWARK. NEW JERSEY U S e 



6AJ5 

50 

6AJ5 
PENTODE CONNECTION 

Ef 6.3 Volts 
E 2 67.5 Volts 

40— 

c,o 

30  

20  
j   

10 

25 

+4 

+3 — 

2 

-1 

  —2 

-4 
- 

75 125 150 175 
PLATE VOLTS 

"s. 

• 

• 

COPYRIGHT 1031 BY TIENS SOL LAMP WORKS INC ELECTRON TURE DIVISION NEVAARIA NUN JERSEY U S A 
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6AK5 

TUNG•SOL 

PENTODE 

MINIATURE TYPE 

3
.
 

4
 

MX A
 

17 
MAX 

4 
MAX 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 175 MA. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

TOD 

THE 6AK5 IE A SHARP CUT—OFF VOLTAGE AMRLIFIER USING THE MINIATURE 

CONSTRUCTION. IT IS CHARACTERIZED BY LOW HEATER POWER REQUIREMENTS, HIGH 
TRANSCONDUCTANCEANDINPUT IMPEDANCE, AND LOW INTERELECTRODE CAPACITANCES 
AND LEAD INDUCTANCES. THESE RESULT IN A HIGHLY FAVORABLE MERIT FACTOR 
FOR HIGH FREQUENCY WIDE—BAND APPLICATIONS. 

DIRECT INTERELECTRODE CAPACITANCES 

WITH 
WIELD 

GRID TO PLATE: ( Gi TO P) MAX. 0.02 0.03 ggf 

INPUT: Gi TO ( H-1-10-G2+GAIS) 4 4 µµf 
OUTPUT: P TO ( H-1-K4-G2+Go&IS) 2.8 2.1 µµf 

AEXTERNAL SmIELC 4316 CONNECTED TO PINS R2 AND * T. 

RATINGS 
INTERPRETED ACCORDING TO DESIGN—NANINuld SOSTEN 

HEATER VOLTAGE 

MAXIMUM HEATER-CATHODE VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID * 2 SUPPLY VOLTAGE 

MAXIMUM GRID 02 VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM GRID 02 DISSIPATION 

MAXIMUM POSITIVE DC GRID Ai VOLTAGE 

MAXIMUM CATHODE CURRENT 

6.3 VOL TS 

120 4- VOLTS 

180 VOLTS 

180 VOLTS 

SEE ..15-C44-  VOLTS 

1.7 WATTS 

0.5 WAIT 

0 VOLTS 

18 MA. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 6.3 6.3 VOLTS 

HEATER CURRENT 175 175 MA. 

PLATE VOLTAGE 120 180 VOLTS 

GRID 02 VOLTAGE 120 120 VOLTS 
CATHODE RESISTOR 180 180 OHMS 

PLATE RESISTANCE ( APPROx.) 0.3 0.5 MEGOHM 

TRANSCONDUCTANCE 5000 5100 gffloS 
PLATE CURRENT 7.5 7.7 MA. 

GRID 02 CURRENT 2.5 2.4 MA. 

GRID 02 VOLTAGE ( APPROx.) FOR lb .. io µA. - 8.5 - 8.5 VOLTS 

— *INDICATES A CHANGE. 

TUNG—SOL ELECTRIC INC. ELECTNOY. TUBE DIVISION eLoDNFIELD. HER JERSEY, G.S.A. mARGI 1, 1919 PLATE .5,3te 



6AK5 

PENTODE 
6AK5 
CONNECTION 

Ef 6.3 Vol 
EC2 120 Vol 

I 

ts 
ts 

b 

PL
AT
E 
(
lb
) 

OR
 
GR
ID
 #

2 
(
le

,)
 
MI
LL
IA
MP
ER
ES
 

5 

-1 I 

''.--.--'-

-2 

•.... 
'ECS 1 

—3 
— 2 .......„ 

1 1T 
 I s Is 

—4-- —  

4--
% 

50 100 
PLATE 

1 
VOLTS 

50 200 250 

1 1 i 

PENTODE 
6AK5 
CONNECTION 

Ef 6.3 Volts 
Eb ... 180 Vol ts 

I b 

co 

7500 

5000 

2500 cri
 

ry;
 

PL
AT

E 
(
lb
) 

OR
 
GR
ID
 #

2 
(
4
2

) 
MI

LL
IA

MP
ER

ES
 

__., ____ gm 

o 

ig 
ex 
o 
«i 
, 

E 
l.....cn 

liii •A 
,..-. 

Lai 
ca z 
ox 
I-
C 
r 
o 
C., o 
ac 
-a 
1.• cciil 

..- - - t> 

-7 -5.0 -2.5 

GRID #1 VOLTS 

1 



64K6 

PLATE 

1779 

"114P 

MAX 

il 
e 

54 MAX 
12—I" 

8 
'MAX 

11111 ) 

GLASS BULB 

TUNG-SOL 

POWER AMPLIFIER PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3'VOtTS 0.15 AMPERE 

AC OR DC 

»IY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

' PIN BASE 

THE bAK6 IS A HEATER—CATHODE TYPE OF TUBE INTENDED FOR USE IN COMPACT, 
LiGHT—WEIGHT EQUIPMENT. BECAUSE OF ITS SMALL SIZE, THE oAK6 CAN BE USED 
SINGLY OR IN PUSH—PULL TO EFFECT A MORE COMPACT DESIGN OF POWER—LINE RE-
CEIVERS. 

RATINGS 
li Tt RPRE TED ACC ORDING TO RYA STANDARD 101-210 

HEATER VOLTAGE, 
HEATER CURRENT 
MAXIMUM PLATE VOLTAGE 
MAXIMUM SCREEN VOLTAGE 
MAXIMUM PLATE DISSIPATION 
MAXIMUM SCREEN DISSIPATION 
MAXIMUM DC HEATER—CATHODE VOLTAGE 

GRID TO PLATE 
INPUT 
OUTPUT 

6.3 
0.15 
300 
250 
2.75 
0.75 
100 

DIRECT INTERELECTRODE CAPACITANCES - APPROX. 
WI TM NO EXTERNAL SIIIELD 

VOLTS 
AMP. 
VOLTS 
VOL 15 
WATTS 
WATTS 
VOLTS 

0.12 
3.6 1.40 
4.2 qt 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS AI AMPLIFIER 

PLATE VOLTAGE 180 VOLTS 
SCREEN VOLTAGE 180 VOLTS 

SUPPRESSOR VOLTAGE 0 VOLTS 
GRID VOLTAGE —9 VOLTS 
PEAK AF GRID VOLTAGE 9 VOLTS 
ZERO—SIGNAL PLATE CURRENT 15 MA. 
ZERO—SIGNAL SCREEN CURRENT 2.5 MA. 
GRID RESISTOR ( MAX.): 

FOR FIXED BIAS 0.1 MEGGHM 
FOR CATHODE BIAS 0.5 MEGOHM 

LOAD RESISTANCE 10 000 OHMS 
PLATE RESISTANCE 0.2 MEGOMM 
TRANSCONDUCTANCE 2 300 gmHos 
MAXIMUM— SIGNAL POWER OUTPUT 1.1 WATT'S 
TOTAL HARMONIC DISTORTION 10 PERCENT 

SiN/L/IR /WI RRPPRVICf: Rating an1 choeacteristics identica/ to 6560. 

...OA INDICAT ES A CRAN .E OR ADDITION 

COPYRIGHT ,9A17 ay TUN -SOL FLEcTR c INC E LECTRON TuOF DIVISION NAVTARA NEW JERSEY u 5 A 





6AK6 

6AK6 
PENTODE CONNECTION 

Ef ' 6.3 VOI 
Eb = 180 Volts 
EC 2 180 Volts 
ECI. - -9 Volts 
Esig - 6.35 Volts 

ts 

De 

Po 
Dist. 

1 
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D
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......................- 
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_.2...... 

e 
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• 
N 

‘•._ nd Harm. 

5 13 

LOAS RESISTANCE (R1) - K ILONMS 

PS 20u 

e 
PLATE 
1181 

FES. 3, 
1947 

_1 1I 111111 

6A16 
PENTODE CONNECT ION 

. 
Ef . 6.3 VOI ts 

Eb .. 180 Volts 
E62 « 180 Volts 
ECi -9 Volts 
RI .. 10 000 Ohms 

LA,
 

PE
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C
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1-
1-
1-
7
1
-
1 Es i 

Total Dist. 
g 

  Dist. 

..• ... 3rd Harm 

7.5> 
-.4 
/ 2nd Harm. --, 

e 
e e 

g 
e- e e. 

S
I
G
N
A
L
 
VO
LT
S 

R 

iP
t 

 

e e 
e 

Zr
. 

H
A
R
M
O
N
I
C
 
D
I
S
T
O
R
T
I
O
N
 
-
 

-
T
T
T
F
T
T
T
T
T
T
T
T
-
1
 

, 
/ 
, e 
e Itiiill 

sig 

e / / 
/ 

/ I 
/ / 

, 
1 

1 / 7 
et/ e 

e 
ee 

...." 
--- - 

.-
, ..., 

vo 0.2 S.5C 
POWER 

ILI!' 
OUTPUT (Ps) - emus 
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6AL5 

e 

3. 

rMAx-

MAX. I 

MAX 

GLASS BULB 

TUNG-SOL 

DOUBLE DIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3±10$ VOLTS 0.3 AMP. 

AC OR DC 

ANY MOUNTING. POSITION 

BOTTOM VIEW 
mINIATURE BUTTON 

7 PIN BASE 

66T 

THE 5AL5 COMBINES TWO INDEPENDENT DIODE UNITS IN THE 7 PIN MINIATURE 
CONSTRUCTION. ITS HIGH PERVEANCE PERMITS HIGH EFFICIENC' IN EITHER FM OP 
AM DETECTOR SERVICE. 

DIREC - INTERELECTRODE CAPACITANCES 

PLATE INPUT: P TO ( He41S) EACH UNIT 

COUPLING: ¡ P TO 2E ( MAX.) 

CATHODE INPUT: K TO (P-EH4-1S) EACH UNIT 

AEXTEFNAL SHIELD #316 CONNECTED TO PIN #6. 

WI THOUT 
SHIELD 

2.5 
0.068 

3.4 

-* RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXImUm SYSTEM 

HEATER VOLTAGE 

MAXIMUM PEAK HEATER - CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

HEATER POSITIVE WITH RESPECT TO CATHODE 

MAXIMUM PEAK INVERSE VOLTAGE 

MAXIMUM AC PLATE VOLTAGE ( EACH PLATE) RIAS 

MAXIMUM STEADY STATE PEAK PLATE CURRENT ( EACH PLATE) 

MAXIMUM DC OUTPUT CURRENT ( EACH PLATE) 

MINIMUM TOTAL EFFECTIVE PLATE 

SUPPLY IMPEDANCE ( EACH PLATE) 

HEATER WARM-UP TIME ( APPROX.) * 

WITH A 
SHIELD 

3.2 
0.026 

3.6 

6.31 10% VOLTS 

-330A VOLTS 

200B VOLTS 

330 VOLTS 

117 VOLTS 

54 
9 MA. 

300 OHMS 

11.0 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HALF-WAVE RECTIFIER 

HEATER VOLTAGE 6. 3± 10% 
HEATER CURRENT 0.3 AMP. 

AVERAGE DIODE CURRENT ( EACH UNIT) AT 10 VOLTS DC 60 MA. 

THE RESONANT FREQUENCv OF EACH UNIT OF THE 6ALS IS 700 MC. ( APPROX.) 

A DC COMPONENT MUST NOT EXCEED 130 VOLTS 

R OC COMPONENT MUST NO EACEED 100 VOLTS. 

INDICATES A CHANGE. 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. AUGUST 1, 1960 PLATE . 5927 





6AM4 

1111111-1111L 

TRIODE 

MINIATURE TYPE 

rmix1  

13: 

TH MAX î-4 

  IMAX 
WUW 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.225 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

9 PIN BASE 

9ex 

THE 6AM4 IS A HIGH—VU TRIODE USING THE 9 PIN MINIATURE CONSTRUCTION. ITS 
SHARP CUT—OFF AND HIGH TRANSCONDUCTANCE, COUPLED WIIH ITS EXCELLENT 
ISOLATION BETWEEN INPUT AND OUTPUT MAKE IT WELL SUITED FOR GROUNDED—GRID 
MIXER SERVICE OVER THE ENTIRE RANGE OF VHF/UHF TELEVISION FREQUENCIES. 

DIRECT INTERELECTRODE CAPACITANCES 

PLATE TO CATHODE : P TO K 

CATHODE TO GRID AND HEATER : K TO (G&H) 

PLATE TO GRID AND HEATER : P TO (GGH ) 

HEATER TO CATHODE : H TO K 

ARITA EXTERNAL SHI ELD (315 CONNECTED TO GRID. 

RATINGS 

WITH WITHOUT 

SHIELDA SHIELD 

0.16 0.16 ggf 
4.6 4.4 giff 
2.8 2.4 ggf 
1.8 18 ggf 

INTERPRETED ACCORDING TO AMA STANDARD 118-210 

HEATER VOLTAGE 

MAXIMUM HEATER-CATHODE VOLTAGE 8 

MAXIMUM PLATE VOLTAGE 

MA XIMUM POSITIVE DC GRID VOLTAGE 

MAXIMUM PLATE DISSIPATION 

6.3 
80 
200 4-
0 
2 

voLtTs 
VOLTS 

VOLTS 

VOLTS 

WATTS 

BARER TIRE tme IS OPERATED TM SERIES DC NITR A SE COND TUNE , AS FOR EXAMPL E IN CASCADE OR DIRECT-
COUPL ED CIRCUITS, IRE HEATER-CATHODE VOLTAGE OF THE DARR MAY RE AS RIGA AS 250 VOLTS MAX IMUM 
UNDER CUT-OFF CONDI TIONS RITA THE NEATER NEGAT IVE WITH RESPECT TO TH E CATHODE. 

IND IC ATES A CHANGE. 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOM/FIELD, NEW JERSEY, U.S.A. FEBRUARY 1, 1956 PLATE U4571 



6AM4 

TUN6-SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

CATHODE BIAS RESISTOR C 

AMPLIFICATION FACTOR 

PLATE RESIS'ANCE ( APPROX.) 

TRANSCONDUC'ANCE 

PLATE CURRENT 

GRID VOLTAGE FOR lb = 10 µA. ( APPROX.) 

COPERATION WITH FIXED BIAS IS NOT RECOMMENDED. 

—10 INDICATES A CHANGE. 

6.3 VOLTS 

0.225 AMP. 

200 4—  VOLTS 

100 OHMS 

85 4-
8 700 4.- OHMS 

9 800 4- 11MHOS 

10 4— MA. 

4— VOLTS 

*.\ 

• 

• 



6AM8A 

GLASS BULA 

m111 IATURE BUTTON 

9 FIN RASE E9 - 1 
OUTLINE DRAWING 

JEOEC 6-2 

TUNG-SOL 

DIODE PENTODE 

MINIATURE TYDE 

CDATLD UNIPOTENTIAL CATHODE 

WATER 

6.5±10% VOLTS 450 MA. 

AC OP DC 

ANY MOUNTING POSITION 

B.DTTOm vlEe 
,ASING DIAGRAM 

MEG îCY 

THE EAMEIA IS A DIODE PENT-ODE EXPECIALLY DESICNED FOP USE AS A VIDEO DETEC-

TO AND IF AMPLIFIE P IN TELEVISION RECEIVERS. IN ADDITION, THERMAL CHARAC-

TERISTICS OF THE HEATER APE. CONTROLLED SJCF- THAT HEATER VOLTAGE SURGES 

DURING THE WARM-UP CYCLE APE MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES 

WHICH ARE SIMILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 

PENTODE 

GRID Ai TO PLATE ( MAX.) 

INPUT 

OUTPU -

DIODE 

INPUT: P TO ( 11-1-K) 

CATHODE TO ( HIP) 

COUPLING ( DIODE PLA -E TO PENTODE PLATE) 

COUPLING ( DIODE PLATE TD GRID * 1) 

COUPLING ( DIODE CATHODE TO PENTODE PLATE) 

ASNIELD *315 CONNECTED TO GROuNO. 

CONTINUED ON FOLLOWING PAGE 

elir DA W,THOUT 
SHIELD 

0.015 0.015 PI 
6.0 6.5 Pf 
3.14 2.6 

2.3 1.8 P' 
5.0 3.0 P, 

0.035 0.10 PI 
0.005 0.006 PO 

0.15 0.15 

".\ 

TuRG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. JULY 1, 1962 PEAT. NYNO' 



6AM8A 

TUNG-SOL  '\ 

CONTINUED FROM PRECEDING PAGE 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLT , 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 100 VOLT, 

TOTAL CC AND PEAK 200 VOLTS 

MAXIMUM "PLATE VOLTAGE 330 VOLTS 

MAXIMUM PLATE DISSIPATION 3.2 WATTS 

MAXIMUM GR D # 2 VOLTAGE GEE RATING CHART 

MAXIMUM GRID 12 SUPPLY VOLTAGE 330 VOLTS 

MAXIMUM GR D 12 DISSIPATION 0.55 WATTS 

MAXIMUM POSITIVE GRID # j VOLTAGE 0 VOLTS 

MAXIMUM GR D 13 VOLTAGE 0 VOLTS 

MAXIMUM GiUD 1j CIRCUIT RESISTANCE: 

CATHODE RIAS 1.0 MEGOHM 

FIXED BIAS 0.25 MEGOHM 

MAXIMUM DIODE CURRENT FOR CONTINHOUS OPERATION 5.0 MA. 

HEATER WARM - UP TIME (APPROX.) 11.0 SECUNDS 

* HEATER WARN— LP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 
BOB OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER vOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF vALuE 3 TIMES THE NOMINAL NEATER OPERATING 
RESISTANCE. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

PLATE VOLTAGE 

GRID 12 VOLTAGE 

GRID 13 VOLTAGE 

CATHODE RESISTOR 

PLATE CURRENT 

GRID e2 CURRENT 
TRANSCONDUCTANCE 

PLATE RESISTANCE ( APPROX.) 

GRID # 1. VOLTAGE FOR lb . 20 LEA. ( APPROX.) 

PLATE CURRENT AT Eci=- 3V., Ni =o 
DIODE PLATE VOLTAGE FOR 

DIODE CURRENT = SO MA. 

125 VOLT 

125 VOLT 

0 VOLT 

56 OHMS 

12.5 MA. 

3.2 MA. 

7 800 umHos 
0.3 MEGOHM 

VOLTS 

2.0 MA. 

10 VOLT 

DESIGN—MAximUm RATINGS ARE LIMITING VALUES OFOPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLISHED DATA, ANO SHOULD 

NOT BE EXCEEDED UNDER THE WORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES THESE 
VALUES TO vROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE, TARING RESPONSIBILITY FOR THE 

EFFECTS OF CMANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE 

EQUIPMENT NARUFACTURER SHOULD DESIGN SO THAT INITIALLY AND THROUGIIOU — LIFE NO DESIGN—MAxisium 

VALUE FOR THE INTENDED SERVICE IS EXCEEDED WITH A BOGEY. DEVICE UNDER THE nORST PROBABLE 
OPERATING CONDITIONS WITH RESPECT TO SUPPLY— VOLTAGE vARIATION, EQUIPMENT COMPONENT VARIATION, 

EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, LEO ENVIRONMENTAL CONDITIONS. 



6AM8A 

• 
100 

N— 

=  
OC DC 
w 75 
CL 

•NE 
Ce 

CI = 
13.-

COD 

LLI 
Ce C•1 foin 
CL •••• 

LUC, 

I— Le 
= CD 
D. 

• 

6AM8A 
GRID #2 , AT NG 

CURVE 
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6AN4 

e 

3. 
4 

rMAX-I I-

2 
MAX 3 . 

14 

MAX 

GLASS BULB 

TUNG-SOL 

TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.225 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
M•NIATURE BUTTON 

7 PIN BASE 

701( 

THE 6AN4 IS A HIGH—MU TRIODE USING THE 7 ° IN MINIATURE CONSTRUCTION. 
IT IS DESIGNED FOR USE AS A GROUNDED—GRID AMPLIFIER OR MIXER IN UHF 
TELFV1qION APPLICATrONS. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO PLATE: ( G TO P) 

INPUT: G TO ( II+K) 

OUTPUT: P TO ( II+K) 

HEATER TO CATHODE: ( H TO K) 

GROUNDED GRID 

INPUT 

OUTPUT 

RATINGS 
INTEPPRETE0 ACCORDING TO AMA STANDARD m8-210 

DESIGN CENTER VALUES 

1.7 41,Lf 
2.8 1111 f 

0.28 1111 f 
3.4 ggf 

6.0 

1.8 g4f 

HEATER VOLTAGE 6.3 VOLTS 

MAXIMUM HEATER— CATHODE VOLTAGE: 
HEATER POSITIVE W ,TH RESPECT TO CATHODE 

DC 100 VOLTS 
TOTAL DC AND PEAK 200 VOLIS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 
TOTAL DC AND PEAK 200 VOLIS 

MAXIMUM PLATE VOLTAGE 500 yours 

MAXIMUM PLATE DISSIPATION 4 WATTS 

MAXIMUM CATHODE CURRENT 30 MA. 

MAXIMUM GRID CIRCUIT RESISTANCE: 
FIXED BIAS OPERATION 0.1 MEGOHM 

CATHODE BIAS OPERATION 0.5 ME SCAM 

CONTINUED ON FOLLOWING PAGE 

-HIONDICATES A CHANGE. 

TuNG-SOL ELECTRIC INC. ELECTRON TUNE DIVISION NEWARK, NEW JERSEY, U.S. A. SEPTEMBER ,. 1953 PLATE 13350 



6AN4 

TUNS-SOL 

CONTIRUE0 FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLAS A1 AMPLIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

CATHODE BIAS RESISTOR 

PLATE CURRENT 

TRANSCONDUCTANCE 

AMPLIFICATION FACTOR 

GRID VOLTAGE FOR 20 µA. PLATE CURRENT 

MIXER SERVICE 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

CATHODE BIAS RESISTOR 

PLATE CURRENT 

OSCILLATOR INJECTOR VOLTAGE ( RMS) 

CONVERSION CONDUCTANCE 

6.3 VOLTS 

0.225 AMP. 

200 VOLT 
100 OHMS 

13 MA. 

10 000 4mHOS 

70 
—7 VOLTS 

6.3 VOLT 

0.225 AMP. 

125 VOLTS 

270 OHMS 

7 MA. 

1.4 VOLTS 

2 900 41.4HOS 

6AN4 
II TR ODE25 UNIT 

• n; Ef » 6.3 Volts 
• 

c,c, 4) 

20 r , 
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PLATE 6)361 SEPTEMBER 1, 1953 TuRG-SOL ELECTRIC PIC. ELECTRON TUBE DIVISION NEWARK, NEW JERSEY, U.S.A. 
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6AN5 

e  TUNG-SOL 

PENTODE 

MINIATURE TYPE 

• 

• 
PLATE 
2153 

MAR. 1, 

1949 

3' 

MAX 

e 
MAX 
I • 

Li MAX 

ti 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 450 MA. 

AC OR DC 
NEATER VOLTAGE ant:I:n.0 NOT DEv,ATE 
WON! THAN 410 PERCENT OF THE RATED 
,ALAE. 

ANY MOUNTING PIXITiON 
BOTTOM VIEW 

MINIATURE BUTTON 
7 PIN BASE 

740 

THE 6AN5 ISA HIGH iuFICIENCY POWER PENTODE INTHE MINIATURE CONSTRUCTION. 
IT ! S CHARACTERIZED BY LOW INTERELECTRODE CAPACITANCES AND HIGHPERvEANCE 
WHICH ADAPT IT WELL TO HIGH FREQUENCY OR NICE—BAND SERVICE. 

DIRECT INTERELECTRODE CAPACITANCES 
ro.Tm EXTERNAL SHIELD 0.,,16 CONNECTED TO CATHODE 

GRID TO PLATE: TO P) MAX. 
INPUT: Gi TC ( 4.110,G31-G2 ; 

OUTPUT: P TO ( H+XE.G34'5 2: 

0.075 W-Lf 
.9 110 

4.8 

RATINGS 
INTERPRETED ACCORDING TO RR', STANDARD 9A-210 

HEATER VOLTAGE 6. 6.3 VOLTS 

MAXIMUM HEATER-CATHODE VOLTAGE 90 90 VOLTS 

MAXIMUM PLATE VOLTAGE 120 300 VOLTS 

MAXIMUM GRID 42 VOLTAGE 120 DOO VOLTS 
MAXIMUM PLATE DISSIPATION 4.2 1.7 WATTS 

MAXIMUM GRID 02 DISSIPATION 1.4 0.56 WATTS 
MAXIMUM CATHODE CURRENT 50 20 MA. 

MAXIMUM BULB TEMPERATURE 140 140 °c 

TYPICAL OPERATING CONDITIONS AND CdARACTERISTICS 

CLASS AI AMPLIFIER 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT 450 MA. 

PLATE VOLTAGE 120 VOLTS 

GRID 02 VOLTAGE 120 VOLT3 

CATHODE cusis-De" 120 OHMS 

PLATE RESISTANCE ( APPROX.) 12 500 OHMS 

TRANSCONDUCTANCE 8 000 gmHOS 

PLATE CURRENT 35 MA. 

GRID 02 CURRENT 12 MA. 

LOAD RESISTANCE 2 500 OHMS 

POWER OUTPUT 1.3 WATTS 

GRID 05 VOL -AGE FOR lb = B MA. MAX. - ?0 VOL ni 

A FIRE() BIAS OPERA1 I I% IS RECOMMENDED ONLY WHEN THE PLATE AND SCREEN DISSIPATION IS LESS THAN 7,. 

PERCENT OF THE , FSIGN CENTER ARTIMON RATING. THE DC GRID CIRCUIT RESISTANCE SHOULD NOT ETCEEv 

.CC,000 OHMS FOR SELF RIAS OPERATION OR FOR THE LIMITED FIXED BIAS OPERATION DEFINE,' AbOvE. TN! 
CIRCUIT RESTS ,ANCE SNOLLO NOT EXCEED 25,7,000 FOR SELF BIAS OPERATION IN APPLICATIONS wilrAe 

THE ABSOLUTE MAXIMUM HEATER , OLTAGE Ir 6.6 vOLTS. 

COPYRIGHT 1949 HY TUNG SOL ELECTRIC INC I LECTRON TUBE DIVISION NEWARK NI,: JERSEY U 
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TENTATIVE DATA 6AN8- 6AN8A 

re A  
II' I 
16 

MAX 

16 

MAX 

1111   Z 
GLASS BULB 

TU118-101. 

TRI ODE-PENTODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.45 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTCN 

9 PIN BASE 

THE 6AN8 ANC 6AN8A ARE MEDIUM MU TRIODES AND SHARP- CLTOFF PENTODES IN 

THE 9- PIN MINIATURE CONSTRUCTION. THE PENTODE SECTIONS MAY BE USED AS IF 

AMPLIFIERS. OR REACTANCE TUBES WHILE THE TRIODE SECTIONS ARE WELL SUITED 

FOR USE IN LOW FREQUENCY OSCILLATOR SYNC CLIPPER SYNC SEPERATOR AND 
PHASE SPLITTER CIRCUITS. IN ADDITION, THERMAL CHARACTERISTICS OF THE 

HEATER OF ThE bAN8A ARE CONTROLLED SUCH THATHEATERVOLTAGE SURGES DURING 

THE WARM-UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITS OTHER TYPES 

WHICH ARE SIMILARLY CONTROLLED. EXCEPT FOR THE CONTROLLED HEATER WARM- UP 
TIME OF TFE 6AN8A, THE TWO TUBES ARE IDENT CAL. 

DIRECT INTERELECTRODE CAPACITANCES 
RUN NO EXTERNAL SHIELD 

TRIODE UNIT 

GRID TO PLATE 

INPUT 

OUTPUT 

PENTODE UNIT 

GRID 11 TO PLATE ( MAX.) 

INPUT 

OUTPUT 

TRIODE GRID TO PENTODE PLATE 

PENTODE GRID ft TO TRIODE PLATE 

PENTODE PLATE TO TRIODE PLATE 

RATINGS 
INTERPRETED ACCORDIRG TO DESIGN CENTER SYSTEM 

1.5 411 f 

2.0 

0.27 1£11 f 

0.04 

7.0 11,11 f 

2.3 1.441 f 

0.005 414f 

0.006 1.1.11 f 

0.045 1.4£f 

CLASS Al AMPLIFIER - DESIGN CENTER VALUES 

HEATER VOLTAGE TRIODE PENTODE UNIT 6.3 UNIT VOLTS 

MAXIMUM PEAN HEATER — CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 200 VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 100 100 VOLTS 
TOTAL DC AND PEAK 200 " 200 A VOLTS 

MAXIMUM PLA — E VOLTAGE 300 300 VOLTS 

MAXIMUM GRID it2 SUPPLY VOLTAGE 300 VO—TS 

MAXIMUM GRID * 2 VOLTAGE SEE CURVE Ni 

MAXIMUM GPIr Ni VOLTAGE 
POSITIVE FIAS VALUE 0 0 VOLTS 

MAXIMUM PLATE DISSIPATION 2.6 2.0 WATTS 

MAXIMUM GRID W2 INPUT 0.5 WATT 

MAXIMUM GRID ft CIRCUIT RESISTANCE: B  

FOR CATHODE— BIAS OPERATION 1.0 1.0 MEGOHM 

FOR FIXED— BIAS OPERATION 0.5 0 .25  MEGOHM 

HEATER WARM— UP TIME 16ANBA) 11.0 SEC. 

A THE OC CONPCNERT RUST ROT EXCEED 100 VOLTS. 

B IF EITHER UNIT IS OPERATING AT NAFINuld RATED CONDITIONS, GRID Al CIRCUIT RESISTANCES FOR ROTH 
UNITSPIOULD le EXCEED IRE STATED VALUES. 

*HEATER WARN—UP TINE IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 
801 OF ITS RUED VOLTAGE AFTER APPLYING 4 TINES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE NEATER IN SERIES WITH A RESISTANCE OF vAluE 3 TIMES THE NONIMAL ¡EATER OPERATING 

RESISTANCE. 

LENITINLIED ON FOLLORING PAGE 

¡UNS—SOL ELE‘TRIC IN.:. ELECTRON TUBE DIVISION BLOOMFIELD, NE» JERSEY, U.S. H. AUGUST 1, 1956 PLATE IF4736 
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ESANE3— 6AN8A TENTATIVE DATA 

TUNC•SOL 

CONTINUED FAON PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE SUPPLY VOLTAGE 

GRID 02 SUPeLY VOLTAGE 

GRID 01. VOL - AGE 

CATHODE BIAS RESISTOR 

AMPLIFICATION FACTOR 

PLATE RESISTANCE ( APPROX.) 

TRANSCONDUCTANCE 

GRID Oi RIAS ( APPROX.) FOR 

PLATE CURRENT 

GRID 02 CURRENT 

lb 

TRIODE 
UNIT 

PENTODE' 
UNIT 

6.5 VOLTS 

0.45 AMP. 

200 200 VOLTS 
--- 150 VOLTS 
-6 --- vocrs 

--- 180 OHMS 

19 ---
5 750 300 000 OHM , 

3 300 6 200 gmmo , 

10 gA. -19 —8 VOLTS 

13 9.5 MA. 

--- 2.8 MA. 

_I 
6AN8-6AN8A 

This Curve also Applies 
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TENTATIVE DATA 6AN8-6AN8A 
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6AN8-6AN8A 
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6AN8- 6AN8A TENTATIVE DATA 

6AN8-6AN8A 
UNIT 
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6AQ5- 6AQ5A 

f 

GLASS BULB 

TUNG-SOL 

BEAM PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.45 AMP. 

AC OR DC 

AMY MOUNTING POSITION 

BOTTOM VIEW 
M'NIATURE BUTTON 

7 PIN BASE 

76Z 

THE 6AQ5 AND 6AQ5A ARE BEAM POWER AMPLIFIERS USING THE 7 PIN MINIATURE 
-ONSTRUCTION. THEYAREDESIGNED FOR SERVICE IN TELEVISION RECEIVERS WHERE 
-UGH POWER SENSITIVITY AND HIGH POWER OUTPUT IS DESIRED. THERMAL CHARAC-
TERISTICS OF THE HEATER OF THE 6AQ5A ARE CONTROLLED SJCH THAT HEATER 
VOLTAGE SURGES DURING THE WARM-UP CYCLE ARE MINIMIZED PROVIDED IT IS 
l'3ED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. EXCEPT FOR THE 
CONTROLLED HEATER WARM-UP TIME OF THE 6A05A, THE TLBES ARE IDENTICAL. 

GRID gi TO PLATE 

INPUT 

OUTPUT 

DIRECT INTERELECTRODE CAPACITANCES _ AppRox. 
WITH MO NO EXTERNAL SHIELD 

RATINGS 
INTERPRETED ACCORDING 13 DESIGN MAXIMUM SYSTEM 

CLASS AI AMPLIFIER 

HEATER VOLTAGE 

MAXIMUM PEAK HEATER- CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 100 VOLTS 
TOTAL DC AND PEAK 200 VOLTS 

MAXIMUM PLATE VOLTAGE 2754- VOLTS 

MAXIMUM GRID 02 VOLlAGE 275g- VOLTS 

MAXIMUM PLATE DISSIPATION 12 WATTS 

MAXIMUM GRID 02 INPUT 2 WATTS 

MAXIMUM BULB TEMPERATURE 
(AT HOTTEST POINT ON BULB SURFACE) A 250 °C 

MAXIMUM GRID Al CIRCUIT RESISTANCE: 
FIXED BIAS OPERATION 

CATHODE BIAS OPERATION 

HEATER WARM-UP TIME ( APPROX.) . ( 6AQ5A ONLY) 

0.4 Wif 

8.0 uuf 
8.5 uuf 

6.3 vurs 

0.1 MEGCHMS 
0.5 MEGOHMS 

11.0 SECCNDS 

A TIIGH AMBIENT TEMPERATURE AND SHIELDING MAY NECESSITATE A REDUCTION IN OPERATING DISSIPATION. 

WHEN TUBE SHIELDS ARE uSF.D, FT IS ADVISABLE TO PAINT THE INSIDE ANO OUTSIDE SURFACES OF THE 
rim SHIELD A DULL BLACK AND ID PROVIDE VENTILATION SLOTS TO REDUCE OPERATING TEMPERATURE. 

*BEATER HARM-UP TIME 15 DErINEU AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS TII₹ HEATER TO REACH 

80 11 OF ITS RATED VOLTAGE AFTEd APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 

OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

CONTINUED ON *OLLOwING PAGE 

Tu9G-SOL ELECTRIC INC. ELECTRO4 TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. MARCH I, 1999 PLATE * 5435 



6AQ5-6AQ5A 

TUNG•SOL 

RATINGS - CONT ID. 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

VERTICAL DEFLECTION AMPLIFIER 8c* 
,'ID . 9 CONNECTED TO PLATE 

HLATLk VULrAGE 6.5 VOLTS 

MAXIMUM DC PLATE VOLTAGE 275 VOLTS 

MAXIMUM PEAK POSITIVE PLATE VOLTAGE ( ABS. MAX.) 1100 VOLTS 

MAXIMUM PLATE DISSIPATION ° 10 WATTS 

MAXIMUM PEAK NEGATIVE GRID Ai VOLTAGE 275 VOLTS 

MAXIMUM AVERAGE CATHODE CURRENT 40 MA. 

MAXIMUM PEAK CATHODE CURRENT 115 MA. 

MAXIMUM BULB TEMPERATURE ( AT HOTTEST POINT) 250 ° C 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER E 

NEATER VOLTAGE 6.3 6.3 VOLTS 

HEATER CURRENT 0.45 0.45 AMP. 

PLATE VOLTAGE 180 250 VOLTS 

GRID AZ VOLTAGE 180 250 VOLTS 

GRID Hi VOLTAGE -8.5 -12.5 VOLTS 

PEAK AF GRID Hi VOLTAGE 8.5 12.5 VOLTS 

ZERO— SIGNAL PLATE CURRENT 29 45 MA. 

MAXIMUM SIGNAL PLATE CURRENT 30 47 MA. 

ZERO— SIGNAL GRID A2 CURRENT ( APPROX.) 3 4.5 MA. 

MAXIMUM SIGNAL GRID # 2 CURRENT ( APPROX.) 4 7 MA. 

PLATE RESISTANCE ( APPROX.) 58 000 52 000 OHMS 

TRANSCONDUCTANCE 3 700 4 100 uMHOS 

LOAD RESISTANCE 5 500 5 000 OHMS 

TOTAL HARMONIC DISTORTION 8 8 PERCENT 

MAXIMUM SIGNAL POWER OUTPUT 2.0 4.5 WATTS 

E SINGLE TUBE. 

AVERAGE CHARACTERISTICS - TRIODE CONNECTED* 

PLATE VOLTAGE 250 VOLTS 

GRID VOLTAGE — 12.5 VOLTS 

PLATE CURRENT 49.5 MA. 

TRANSCONDUCTANCE 4800 µMHOS 

AMPLIFICATION FACTOR 9.5 
PLATE RESISTANCE ( APPROX.) 1970 OHMS 

GRID VOLTAGE ( APPROX.) FOR Ib=0.5 MA. — 37 VOLTS 

D FOR OPERATION IN A 525-LINE, 30-FRAME SYSTEM AS DESCRIBED IN " STANDARDS OF GOOD ENGINEERING 

PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL COMMUNICATIONS COMMISSION", THE DUTY CYCLE 
OF THE VOLTAGE PULSE MUST NOT EXCEED 15% OF ONE SCANNING CYCLE. 

DTRIODE CONNECTED. 

D IN STAGES OPERATING WITH GRID LEAK BIAS, AN ADEQUATE CATHODE BIAS RESISTOR OR OTHER SUITABLE 
MEANS IS REQUIRED TO PROTECT THE TUBE IN THE APSENCE OF EXCITATION. 

* INDICATES A4 ADDITION. 

—11, INDICATES X CHANGE. 



6AQ5 - 6AQ5A 
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6AQ5 - 6AQ5A 

PENTODE 
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E02 
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6AQ6 

TUNG-SOL 

DOUBLE- DIODE TRIODE 

MINIATURE TYPE 

PLATE 
20)6 

JULY 1, 
1958 

3. 

MAX 

7 

é 

MAX 

GLASS BULB 

CCATEP UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 150 MA. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

THE 6AQ6 COMBINES TWO DIODES AND A HIGH- MU RIODE VOLTAGE AMPLIFIER IN 
THE MINIATURE CONSTRJCTION. THE THREE SECTICNS USE A COMMON CATHODE BU 
ARE ADEQUATELY SHIELDED TOPROVIDE vOR SIMULTANEOUS SERVICE AS DETECTORS, 
AVC RECTIFIER, ANC AUDIO VOLTAGE AMPLIFIER. THIS TUBE IS PARTICULARLY 

USEFUL IN DESIGNS REQUIRING ECONOMY OF HEATU POWER. 

RATINGS 
uoTEREPETE0 LOOM:Hilo TO SKA sTAMOARo 88-210 

HEATER VOLTAGE 

MAXIMUM HEATER—CATHODE VOLTAGE 

MAXIMO.. PLATE VOLTAGE 

6.3 VOLTS 

90 VOLTS 
300 yours 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

TRIODE UNIT - CLASS AI AMPLIFIER 

HEATER VOLTAGE 6.3 6.3 VOLTS 

HEATER CURRENT 150 150 MA. 

PLATE VOLTAGE 100 250 VOLTS 
GRID VOLTAGE —1 - 3 VOLTS 

PLATE CURRENT 0.8 1.0 MA. 

PLATE RESISTANCE 61 000 58 000 OHMS 

TRANSCONDUCTANCE 1 150 1 200 
AMPLIFICATION FACTCR 70 70 

DIODE UNITS — TWO 

THE DIODE UNITS ARE INDE ,ENDENT OF THE TRIODE UNIT EXCEPT FOR THE COMMON 

CATHODE SLEEVE. DIODE BIASING OF THE TRIODE IS NOT SUITABLE. 

SIMILAR TYPE' REPURRIICR: Ratings and Chara;ti•istics sonewhat sinila• TO 

6,1'6, 6(9, fQ?Gr, ESQ 9 , 6,e11., 7136, ',C6. 

COPYRIGHT 1048 BY SLING-SQL ELECTRIC INC ELECTRON TUBE DIVISION NEWARK. NEW JERSEY U S A 





6AR5 

TUNG-SOL 

PENTODE 

WIVIATURF PtPE 

I f 

MAX L 
2 8 

MAX 

GLASS BULB 

COATED UVIPLTENTIAL CAT<DE 

IT 

6.3 VCITS 400 K.A. 

AC CR DC 

StAY mOLIvTIN.7, PCISIiN 

BOTTOM VIEW 

MINIATURE BuTTON 
7 PIN BASE 

THE 6AR5 IS A PENTODE POWER AMPLIFIER USING THE kiNIATURE CONSTRUCTION. 
IT IS INTENDED FOR SERVICE IN AC AND STO-AGE BATTERY OPERATED RECE IVES 
WHERE MODERATE POWER SENSITIVITY AND POWER OUTPUT IS DESIRED. 

RATINGS 
,MTE4PRTTED ACCORDING TO RNA STANDARD N8-210 

HEATER VOLTAGE 6.3 VOLTS 

MAXIMUM HEATER- CATHODE VOLTAGE 90 VOLTS 

MAXIMUM PLATE VOLTAGE 250 VOLTS 

MAXIMUM GRID 02 VOLTAGE 250 VOLTS 

MAXIMUM PLATE DISSIPATION E,.5 WATTS 

MAXIMUM GRID 12 DISSIPATION 2.5 WATS 

MAXIMUM GRID 0j CIRCUIT RESISTANCE ( FIXED BIAS) 0.1 mEGoHM 

MAXIMUM GRID 01 CIRCUIT RESISTANCE ( SELF BIAS) 0.5 MEGOMM 

TYPICAL OPERATING CONDITIONS ANC CHARACTERISTICS 

CLASS A,1. AMPLIiIER 

HEATER VOLTAGE 6.5 6.5 VOLTS 

HEATER CURRENT . 400 40G MA. 

PLATE VOLTAGE 250 250 VOLTS 

GRID 12 VOLTAGE 250 250 VOLTS 

GRID 41 VOLTAGE -16.5 -16 VOLTS 

PEAK AF GRID It VOLTAGE 16.5 16 VOLTS 

PLATE RESISTANCE ( APPROX.) 65 000 68 00C OHMS 

TRANSCONDUCTANCE 2 400 2 500 gmHcs 
ZERO-SIGNAL PLATE CaRRENT 34 32 MA. 

ZERO-SIGNAL SAID 12 CuRRENT ( NOMINAL) 5.7 5.5 MA. 

MAXIMUM SIGNAL PLATE CURRENT 55 33 MA. 

MAXIMUM SIGNAL GRID 02 CURRENT ( NOMINAL) 10 10 MA. 

LOAD RESISTANCE 7 000 7 600 OHMS 

TOTAL HARMONIC DISTCRTION 7 11 PERCENT 

POWER OUTPUT 3.2 3.4 WATTS 

COPER:GMT 94S DE 1,...JE 2 ZION NEWAR« NEW JERSEY t: S 
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6AR5 

6AR5 
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6AR 6 

TUNG-SOL 

BEAM PENTODE 

• 
PLATE 

Ii 
MAX 

241 3e 
MAX MAX 

--I-- - 
32 

MAX , 

GLASS BULB 

COATED UNIPOTENTIA_ CATHODE 

HEATER 

6.5 VOLTS 1.2 AUP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
INTERMEDIATE ( SHORT) 
SHELL 6 PIN OCTAL LOW 
LOSS PHENOLIC BASE 

680 

THE 6AR6 IS ABEAM POWER AMPLIFIER DESIGNED SPECIFICALLY FOR APPLICATIO'4S 
REQUIRING RELATIVELYHIGHPEAK PLATE CURRENTSATNEGATIVE GRID POTENTIALS. 
IT IS CONSTRUCTED TO WITHSTAND RELATIVELY HIGH PLATE POTENTIALS. 

DIRECT INTERELECTRODE CAPACITANCES 
.17« AO ( ETERNAL fRIELD 

GRID li TO PLATE: ( Gi TO P) 
INPUT: Gi TO ( H-FIG.32) 

OUTPUT: P TO ( H+K-FG2) 
HEATER '0 CATHODE: ( H TO 10 

RATINGS 
INTERPRETED ACCORDING TO RNA STANDARD AH-210 

HEATER VOLTAGE 
MAS MUM HEATER-CATHODE VOLTAGE 
MAXIMUM DC PLATE VOLTAGE 
MAXIMUM DC GRID * 2 VOLTAGE 
MAXIMUM DC GRID It VOLTAGE 
MAXIMUM PLATE DISSI.ATION 
mAxIMJM GRID 02 DISSIPATION 
MAXIMUM DC PLATE CURRENT 

0.55 ggf 
11 ggf 
7 ggf 

10 ggf 

6.3 VOLTS 

200 voL -s 
565 VOLTS 
300 you's 

-300 TO 0 VOLTS 
19 wATT5 

3.2 WATTS 
115 MA. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A1 AMPLIFIED 

TRIODE PENTODE 
CONNECTION CONNECTION 

HEATER VOLTAGE 6.3 6.3 VOLTS 
HEATER CURRENT 1.2 1.2 AMP. 
DC PLATE VOLTAGE 200 250 VOLTS 
DC GRID 02 VOLTAGE TIED TO PLATE 250 VOLTS 
DC GRID Ii VOLTAGE -12.5 -22.5 VOLTS 
GRID 01 CIRCUIT RESISTANCE ( MAI.) 100 000 LOG 000 OHMS, 
DC PLATE CURRENT 90 77 MA. 

GRID 02 CURRENT TIED TO PLATE 5 MA. 

PLATE RESISTANCE ( APPROX.) 1 000 21 000 OHMS 
TRANSCOhDUCTANCE 6 000 5 400 gmHcs 
DC GRID 01 VOLTAGE 

FOR PLATE CURRENT CUTOFF - 65 VOLTS 

-4.1t,ICATE , A ,-.4ANGE ON ADD TI.N. 

COPYRIGHT 1552 BY TUNO-SOL ELECTRIC INC ELECTRON Tuft. DIVISION NEwAmK.NEw  . uSA 





6AR8 

TUNG•SOL 

SHEET— BEAM TUBE 

MINIATURE TYPE 

• 

• 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.3 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL BUTTON 
9 PIN BASE 

9DP 

PIN ', SHOULD RECONNECTED 
DIRECTLY TO GROUND. 

THE 6AR8 IS A DOUBLE—PLATE SHEET— BEAM TUBE CONTAINING A PAIR OF BALANCED 
DEFLECTORS TO DIRECT THE ELECTRON BEAM TO EITHER OF THE TWO PLATES AND A 
CONTROL GRID TO VARY THE INTENSITY OF THE BEAM. IT IS DESIGNED FOR USE 
AS A SYNCHRONOUS DEFEC -OR IN COLOR TELEVISION RECEIVERS. IT IS ALSO 
SUITABLE IN THE BURST GATE CIRCUIT OF COLOR TELEVISION ANDA VARIETY 
OF OTHER SWITCHING AND GATING APPLICATIONS. 

DIRECT INTERELECTRODE CAPACITANCES — A.PROX. 
WITH NO EXTERNAL SHIELD 

DEFLECTOR lj TO ALL 

DEFLECTOR * 2 TO ALL 

GRID AP TO ALL EXCEP7 PLATES 

PLATE 0E TO ALL 

PLATE # 2 TO ALL 

GRID el TO DEFLECTOR fi 

GRID gi TO DEFLECTOR * 2 

PLATE # 1. TO PLATE # 2 

DEFLECTOR #1 TO DEFLECTOR * 2 

4.8 uuf 
4.8 uuf 
7.5 uuf 
5.0 uuf 
5.0 uuf 

0.040 4uf 
0.060 uuf 

0.4 uuf 
0.38 uuf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE 6.3 VOLTS 

MAXIMUM PLATE /a VOL1AGE 300 VOLTS 

MAXIMUM PLATE # 2 VOLTAGE 300 VOLTS 

MAXIMUM ACCELERATOR VOLTAGE 300 VOLTS 

MAXIMUM PEAK POSITIVE DEFLECTOR # 1. VOLTAGE 150 VOLTS 

MAXIMUM PEAK NEGATIVE DEFLECTOR # 1. VOLTAGE 150 yours 
MAXIMUM PEAK POSITIVE DEFLECTOR # 2 VOLTAGE 150 VOLTS 

MAXIMUM PEAK NEGATIVE DE.LECTOR # 2 VOLTAGE 150 VOLTS 
MAXIMUM POSITIVE DC GRID fi VOLTAGE 0 VOLTS 

MAXIMUM PLATE ei DISSIPATION 2.0 WATTS 

MAXIMUM PLATE # 2 DISSIPATION 2-0 WATTS 

MAXIMUM DC CATHODE CLRRE4T 50 MA. 

MAXIMUM GRID # 5 CIRCUIT RESISTANCE: 

FIXED BIAS 0.1 MEGOHM 

CATHODE BIAS O.  MEGOHM 

CONTINUED ON FOLLOWING PAGE 

-W. INDICATES A CHANGE. 
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6AR8 

TUNO-SOL 

CONTINUED TROU PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

DEFLECTORS GROUNDED 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT 0.3 AMP. 

PLATE fi VOLTAGE 250 VOLTS 

PLATE 12 CONNECTED TO PLATE 01 ACCELERATOR VOLTAGE 250 VOLTS 

DEFLECTOR fi VOLTAGE 0 VOLTS 

DEFLECTOR f2 VOLTAGE 0 VOLTS 

CATHODE- BAS RESISTOR 300 OHMS 

TOTAL PLATE CURRENT 10 MA. 

ACCELERATOR CURRENT 0.4 MA. 

GRID fi TRANSCONDUCTANCE 4 000 µmHOS 

GRID fi VOLTAGE ( APPROX.) lb CLAMP. -14 VOLTS 

DEFLECTOR CHARACTERISTICS 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT 0.3 AMP. 

PLATE fi VOLTAGE 250 VOLTS 

PLATE f2 VOLTAGE 250 VOLTS 
ACCELERATOR VOLTAGE 250 VOLTS 

CATHODE- BIAS RESISTOR 300 OHMS 
DEFLECTING SWITCHING VOLTAGE ( MAX.) 20 VOLTS 
DEFLECTOR- BIAS VOLTAGE FOR 

MINIMUM DEFLECTOR SWITCHING VOLTAGE A -8 VOLTS 
VOLTAGE DIFFERENCE BETWEEN 

DEFLECTORS FOR lb, = 1b 2 ( APPROX.) 0 VOLTS 

PLATE fi CURRENT ( MAX.) 

Ed, = - i5 VOLTS, Ed 2 = +is VOLTS 1.0 MA. 

PLATE f2 CURRENT ( MAX.) 

Ed, = +1.5 VOLTS, Ed 2 = - 15 VOLTS 1.0 MA. 

DEFLECTOR fi CURRENT ( MAX.) 

Ed, = +25 VOLTS, Ed 2 = - 25 VOLTS 0.5 MA. 

DEFLECTOR f2 CURRENT ( MAX.) 

Ed, = - 25 VOLTS, Ed2 +25 VOLTS 0.5 MA. 

ADEFLECTOR SWITCHING VOLTAGE IS DEFINED AS THE TOTAL VOLTAGE CHANGE ON EITHER DEFLECTOR WITH 
AN EQUAL AND OPPOSITE CHANGE ON THE OTHER DEFLECTOR REQUIRED TO SWITCH THE PLATE CURRENT FRO» 
ONFRLATE TO THE OTHER. 

NOTE: THE OAREI SHOULD OE SO LOCATED IN THE RECEIVER THAT IT IS NOT SUBJECTEN TO STRAY 
MAGNETIC FIELDS. 



6AR8 

  TUNO-SOL 

• Ebb 

2 

• 
• —;-\  

CHROMA 
INPUT 
•  

Q TO MATRIX 
6AR8 +Q TO MATRIX 

3.58 MC. 
INPUT 

 • "." •—•---1(  

cc 

6AR8 

6 

-I TO MATRIX 
 1.-+I TO MATRIX 

Circuit Diagram of Two 6AR8 Tubes Used as Synchronous Detectors 

MUM 6AR8 
IMIMMIIIIIIINE 

nums.......rmimilirlin Ebi = zso voi t. 
a 

Eacc = 

Eb2 = 250 Volts 

Ef = 6.3 Volts 

ii 
II Ibi 0 Eci = 0 250 Volts 1b2 ° Eci = ° !! 
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-150 

:111:11111 
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MUMMUMMMM 

-100 -SO 0 +50 +100 

VOLTAGE BETWEEN DEFLECTORS ( D, TO D,) - VOLTS 

50 

10 

o 
+150 
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TENTATIVE DATA 6AS5 

GLASS BULB 

TUNG-SOL 

PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.8 AMP. 

AC OR DC 

ANY MOUNTING POSUIOM 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

Icy 

THE 6AS5 IS A HEATER - CATHODE, BEAM PENTODE POWER AMPLIFIER IN THE 7 Pp. 
MINIATURE CONSTRUCTION. IT ISDESIGNED FOR USE AS AN OUTPUT TUBE IN AUTO-

MOBILE AND AC OPERATED RECEIVERS. EXCEPT FOR HEATER CHARACTERISTICS, TH 

6AS5 IS IDENTICAL TO THE 12AS5. 

DIRECT INTERELECTRODE CAPACITANCES - APPROX. 
PITNOUT EXYERNAL , HICLO 

GRID 01. TO PLATE: ( GA -0 P) 

INPUT: GI. TO ( HTKTG2TG3) 

OUTPUT: P TO ( HTeG2TG3) 

RATINGS 

INTERPRETED ACCORDING TO DESIGN CENTER MAXIMUM SYSTEO 

HEATER VOLTAGE 

MAXIMUM PLATE VOLTAGE 

mAxIMJM GRID 02 SJPPLY VOLTAGE 

MAXIMUM GRID # 2 VOUAGE 

MAXIMUM PLATE DISSIPATION 

mAXIMJM GRID # 2 DISSIPATION 

MAXIMUM GRID At CIRCUIT RESISTANCE: 

FIXED BIAS 

SELF BIAS 

MAXIMUM HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

HEATER POSITIVE WITH RESPECT TO CATHODE 

TOTAL OC AND PEAK 

INDICATES A CHANGE. 

0.6 µpf 

12 gpf 

9.0 *- gmf 

6.3 VOLT 

150 VOLTS 

150 VOLTS 
SEE GRID 42 RA1ING CURVE 

5.5 WATTS 

1.0 WATT 

CON — INUED ON FOLLOWING PAGE 

0.1 
0.5 

MEGDMM 

MEGONM 

100 4- vol_r_ 

100o- v0LT , 

TUNG—SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLCONFIELO, NEW JERSEY, U.S.A..MARLII 1, 1960 PLATE le5TREI 
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6AS6 

Td1111-SOL 

RENTODE ( DUAL CONTROL) 

MINIATURE TYPE 

3. 
4 

MAX. 

12 

MAKIY 

1-4 
MAX 

GLASS BULB 

COA-ED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 175 MA. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
KUNIATURE BUTTON 

7 PIN BASE 

7CY 

THE 6AS6 IS ASHARP CUT-OFF VOLTAGE AMPLIFIER PENTODE USING THE MINIATURE 
CONSTRUCTION. IT IS CHARACTERIZED BYAN EFFICIENT HEATER, LOW CAPACITANCES 
AND HIGH TRANSCONDUCIANCE. THE SUPPRESSOR GRID IS TERMINATED IN A 
SEPARATE BASE CONNECTION AND IS INTENDED 10 BE USED AS AN ADDITIONAL 
CONTROL GRID IN GAT!NG, SWITCHING, OR MIXER SERVICE. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO PLATE ( i): GI. TO P ( MAX.) 

GRID TO PLATE ( 2): G3 TO P 

INPUT ( i): Gi TO ( H+K.I.G2+631-P+IS) 

INPUT ( 2): G3 TO ( H-1-1(+Gii.G2+P+IS) 

OUTPUT: P TO ( H+K+Gii.G24.G3+IS) 

COUPLING: Gi TO G3 ( MAX.) 

AEATENNAL SHIELD CONNECTED TO CATHODE. 

WITH „ WITWOUT 
SHIELD- SHIELD 

C.02 0.025 ggf 
0.7 0.7 ggf 
4 3.9 ggf 

3.4 3.3 ggf 
3 2.2 ggf 

0.15 0.15 .of 

RATINGS 
INTERPRETED ACCORDING TO DESIGN : ENTER SYSTEM 

HEATER VOLTAGE 

MAXIMUM HEATER-CATHODE VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID 02 VOL -AGE 

MAXIMUM POSITIVE GRID 03 VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM GRID # 2 DISSIPATION 

CONTINUED ON FOLLOWING RAGE 

-.INDICATES A CHANGE. 

6.3 VOLTS 

90 VOLTS 

180 vu -s 
140 vu -s 
27 vu7s 
1.7 WATTS 

0.75 WAT -

TUNG-SOL ELECTRIC INC. ELECTRON TUFF DIVISION BLOONFIELD. NEVI JERSEY U.S.A. .AR.M 1, 1959 PLATE « 1935 



6AS6 

TUNG-SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A,1 AMPLIFIER 

HEATER VOLTAGE 6.3 6.3 VOLTS 

HEATER CURRENT 175 175 MA. 

PLATE VOLTAGE 120 120 VOLTS 

GRID 03 VOLTAGE -3 08 VOLTS 

GRID 02 VOLTAGE 120 120 VOLTS 

GRID fi VOLTAGE -2 -2 VOLTS 

PLATE RESISTANCE ( APPROX.) --- 0.11 MEGOHM 

GRID fi TRANSCONDUCTANCE 1 850 3 200 gmHOS 

GRID 03 TRANSCONOUCTANCE 810 470 IMHOS 

PLATE CURRENT 3.6 5.2 MA. 

GRID 02 CURRENT 4.8 3.5 MA. 

GRID fi VOLTAGE FOR I = SO µA. ( APPROX.) b --- —7.5 VOLTS 

GRID 03 VOLTAGE FOR I = iID µA. ( APPROX.) b — 10 --- VOLTS 

8**10 *3 CORRECTED TO CATHODE. 

• 

• 





250' 0.25.  



TRANSCONDUCTANCE ( g, to p) - MICROMHOS 

t...) C.T, .4 
(u, O cn o o o 
o o o 

TRANSCONDUCTANCE ( g3 to p) - MICROMHOS 

oLn 
O O .§ 
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6AS7G 

TUN 010 

TWIN -RIODE 

HEATEF 

6.3±:0% VOLTS 2.5 AMP. 

ANY MOUNTING POSITION 

(IF TUBE 15 TO DE NOurCED IN A MORIZON-

TAL POSITION IT 15 RECONBENDED THAT BE MOUNTED 50 111AT TIE GRID PLANE BE 

/ER T I CAL. / 

MXI 

GLASS BULB 
wTmlue SHELL 

8 PIN OCTAL 138-11 

2G H 

BOTTOM VIEW 

THE 6AS76 IS HIGH CUPRENT, TWIN POWER —RIODE WIDELY USED IN ELECTRON-
ICALLY REGULATED POWER SUPPLIES. THE HIGH PERVEANCE OF THIS TUBE PERM11:-, 
IT TO PASS LAGE CURRENTS AT LOW PLATE VOLTAGES, THIJ FROVIDING FOR 
EFFICIENT SERIES REGULATION. 

ELECTRICAL DATA 

HEATER VOLTAGE 6.3X10$ VOLTS 
HEATER CURREN — ( Ef.à.3dOLTS) 2.5 AMP. 
MINIMUM CATS-OLE HEATING TEME 30 SECONDS 
TRAMSCONDUCTAWCE ( PER SECTION) 7 000 gmHCS 

AMPLIFACATIPN FACTOR 2.0 
INTER ELECTRODE CAPACITANCES PER TRIODE SECTION: 
GRID TO CATHODE 6.2 mmI 

GRID TO PLA-E 8.4 mgf 
CATHODE TC PLATE 2.2 ggf 
HEATER TO CATHODE 7.0 of 

INTER ILECTROUE CAPACITIES BETWEEN TRIODE SECTIONS: 

SECTION 1. 01- ID TO SECTION 2 GRID 0.9 gmf 
SECTION i PLATE TO SECTION 2 PLATE 2.2 guf 

MEDIANICM_ DATA 

MOLIWT1 ,7G POSITION ANY 

BULB ST- 16 
BASE MEDAM SHELL OCTAL 8 PIN 

AVERAGE NET WEIGHT 
MAXIMUM VIBRATION BATIDO 

25 CPS) 

—" INDICATES A plieNGE. CONTINUE. ON MI10,111.6 PUSE 

BB- 11 PHENOLIC 
2.5 OUNC1 

2.5 G 

TUG-SOL ELECTRIC INC. . ELECTRON 'fuel 011510N dLOOMFIELD, BEN dERSET, 8.5.A MARCH 1, 1961 PLATE .• 



6AS7G 

f  TUNG-SOL 

CONTINUED FAON PRECEDING PAGE 

RATINGS 
ABSOLUTE VALUES 

MIN. MAX. 

HEATER VOLTAGE 5.7 6.9 VOLTS 

PLATE VOLTAGE ( DC) 275 VOLTS 

GRID VOLTAGE ( DC) 0 VOLTS 

HEATER—CATHODE VOLTAGE ( DC) —300 +300 VOLTS 

GRID CURRENT PER GRID 0 MA. 

PLATE CURRENT PER PLATE ( DC) 125 MA. 

(IF SEVERAL TUBE SECTIONS ARE TO BE USED IN PARALLEL WITH 

EACH OTHER, IT IS RECOMMENDED NOT TO EXCEED ¡Op MA. PER 
PLATE) 

POWER DISSIPATION PER PLATE 14 WATTS 

ENVELOPE TEMPERATURE 200 A C 

ALTITUDE FOR FULL RATINGS 10 090 FEE 

CIRCUIT VALUES A 

GRID CIRCUIT RESISTANCE FOR 

CATHODE BIAS OPERATION 1.0 MEGOHM 

GRID CIRCUIT RESISTANCE FOR 
FIXED BIAS OR COMBINATION 

FIXED AND CATHODE BIAS OPERATION 0.1 MEGOHM 

RANGE OF VALUES 

CONDITIONS: Ef = 6.3V; Eb = 1.36V; 

Ec Rk ik = 250 n• 
BOTH SECTIONS OPERATING. 

EACH SECTION READ SEPARATELY. 

INDIVIDUAL PLATE CURRENT ( DC) 100 150 MA. 

INDIVIDUAL SECTION TRANSCONDUCTANCE 5 800 8 200 gmHos 
AMPLIFICA'ION FACTOR 1.4 2.6 

CONDITIONS: Ef = 6.3: Eb = 25P VDC. 

Ec =- 2pC) VDC. Rk /k = 0. 

INDIVIDUAL PLATE CURRENT ( DC) 

CONTINUED ON FOLLOWING PAGE 

10 MA. 

• 



TENTATIVE DATA 6AS7G 

TUNO•SOL 

APPLICATION NOTES 

THE 6AS7G IS WIDELY USED AS A ' PASSING" TUBE OR SERIES REGULATOR is us 

TRCLLCD POWER SUPPLIES BECAUSE OF 1— SHIGN TRANSCONDUCTANCE AT RELATIVELY 

LOW P_ATE VOLTAGES. TO PROVIDE THE DESIRED OUTPUT CURRENT, MANY TRIODE 

SECTIONS CAM dE PARALLELED. IF TUBE SECT:ONS ARE TO BE PARALLELED , HOW -

EVER, THE DESIGNER 13 STRONGLf URGED TO USE SUFFICIENT RESISTANCE IN 

EACH CA — HODE LEG TO EQUALIZE CURRENT DIV SION AMONG THE TRIODE SECTIONS. 

RECOMMENDED VALUES FOR VARIOUS OPERATING CURREN'S ARE SHOWN ON THE PLATE 

CHAPAKTERISTICS CURVE. IF THE OUTPUT CURRENT OF THE SUPPLY IS NOT FIXED, 

USE THE RESISTANCE INDICATED FOR THE LOWEST CURRENT THAT APPROACHES TEE 

MAXIMUM PLATE DISSIPATION LINE. CATHODE RESISTANCE IS SUPERIOR TO ANODE' 

RESIS — ANCE BECAUSE IT PRCVIDES MORE BIAS ON THE SECTIONS TAKING GREATER 

PLATE CJRRENT. A CATHODE RESISTOF NEED WE ONLY ONE THIRD THE VALUE 

OF A PLATE RESISTOR, AND THEREFORE WILL DISSIPATE ONLY ONE THIRD 

THE POWER. IN ANY CASE, THE ONLY LOSSES INCURRED IN USING A RESISTOR IS 

THE INSERTION LOSS OF THE RESISTOR I— SELF LESS THAN OKE WATT) AND THE 

ADDITIONAL VCLTAGE ( LESS THAN 10 VCLTS) NECESSARY FROM THE UNREGULATED 

SUPPL'A. A CATHODE RES.STOR ADDS A SMALL ADCITICNAL LOSE BY CAUSING THE 

PASSING TUBE TO WORK WITH HIGHER BIAS ANC HENCE WITH GREATER TOIL OUST. 

A THIUTY SECOND CATHODE WARMUP TIME IS RECOMMENDED BEFORE THE PLATE 

VOLTANE IS APPLIED. THIS IS ESPECIALLY NECESSARY IN CIRCUITS WHERE THE 

AMPLIFIER TUBE PLATE RESISTOR IS RETURNEE TO THE PLATE SIDE OF THE PASS— 

ING . TCBE, AS ILLUSTRATED IN THE SIMPLIFIED CIRCUIT IN F DURE 1. IN THI' 

CASE DURING WARMUP HE AMRLIFIER TUCE DRAWS LITTLE CURRENT, THERE Is 

LITTLE IR DqCP ACROSS THE RESISTOR, AND THE GRID OF THE PASSING TUBE 

EFFECTIVELY, TIED TO THE PLATE. THE PLATE W LL ATTEMPT TO DRAW EXLESSIVE 

CURRENT FRO,1 THE PASSING TUBE'S CATMODE AND MAY SERIOUSLY IMPAIR TUBE 

LIFE. THE CIRCUIT IN FIGURE 2 IS PREFERABLE FROM THE CONSIDERATION OF 

THE SAFETY DF THE PASSING TUBE BOTH DJRING WARMUP AND IN THE EVENT OF 

IN THE AMPLIFIER -CIRCUIT OR IF THE AMPLIFIER TIBE IS REMOVE 1, 

FROM TE SOCKET. IT HAS THE ADDITIONAL ADVANTAGE OF PROVIDING A CONSTANT 

VOLTAGE FOR THE AMPLIFIER CIRCUIT. HOWEVER, IF THE REGULATED OUTPUT IS 

LOW ( EELOW 250 VOLTS) IT WILL BE NECESSARY — 0 PROVIDE ADDITIONAL NEGA— 

TIVE VOLTAGE FOR THE REFERENCE TUBE CIRCUIT. ALSO, IF THE REGULATED OUT— 

PUT VCLTAGE IS TO BE VARIABLE, IT MAY BE NECESSARY TO FOLLOW FIGURE 1. 

PASSING TUBE OPERATION CONDITIONS SKOULD BE CHOSEN TO PFOVIDE AS LOW 

TUBE CROP AS POSSIBLE. A SAFETY MARC IN OF A LEAST S VOLTS FROM THE ZERO 

BIAS LINE SIOULD BE ALLOWED HOWEVER, FOR VARIATIONS OF INDIVIDUAL TUBES. 

SUFRICIENT AIRS EXCURSION SHOULD BE ALLOWED FOR OVERCOM,NG RIPPLE. THE 

AMP_IFIER CIRCUIT SHOULD IRE ABLE TO COUNTERACT THE EFFECT OF UNBALANCE 

DUE IC TUBE AGING. 

A GRIL RESISTOR SHOULD BE USED ' OR EACH TRIE-DE SECTION. THIS SHOULD 

ENOUGh TO PRESENT PARASITiC OSCILLATION BUT NOT LARGE ENOUGH TO PREVENT 

LOSS CF CONTROL DUE TO A SMALL AMOUNT OF " GAS" GRID CURRENT. A VALUE OF 

GRID RESISTANCE THAT MEETS BOTH THESE CONDITIONS IS 1,000 OHMS. HEATER 

VOL 'ACE SHOULD BE KEPT AS CLOSE AS POSSIBLE TO 6.3 VOLTS AS MEASURED ON 

THE TLBE PIAS. WHEN CONNECTING MANY HIGH DRAIN TUBE HEATERS ACROSS A 

SINSLE TRANSFORMER, BUS BARS FEED INC FROM " ALTERNATE EN)S" ( FIGURE 3) 

SHOJEC BE USED WITH A STRANDED ' AIR FEEDING INDIVIDUAL SOCKETS. 

1U G-SOL ELECTRIC INC. ELECTRON TABS COVISION BLOOMFIELD, NEW JERSEY, U.S.A. MAY 1, 1958 PLATE u5241 



6AS7G TENTATIVE DATA 

FIGURE I 

  TUNG-SOL 

FIGURE 2 FIGURE 3 

I 1 
HORIZONTAL LINES SHOW VARIOUS 

1 RANGES OF OPERATION FOR SERIES 

0 
II 

0 
,H. 

REGULATOR SERVICE. RESISTANCE 
VALUES GIVEN ARE CATHODE RESIS— 

L, 
W 

III TANCE PER LEG, WHEN TRIODE SEC— 

125 
TIONS ARE TO BE OPERATED IN 
PARALLEL. 

i u. 6A376 ----
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6A S7GA 

Ii-
MAX 

MAX.aj 

476 

MAX. 

4 8, 

MAX 

SHORT wEDIUM-SMELL 

8 PIN OCTAL AA—flo 

GLASS BULB 

TUNINSOIL 

TWIN TRIODE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 2.5 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

-10 

G 

BASING DIAGRAN 

JEDEC / BD 

BOTTOM VIEW 

THE 6AS7GA CS A LOW—MU TWIN TRIODE DESIGNED PRIMARILY FOR SERVICE AS A 
SERIES REGULATOR TUBE ' N D—C POWER SUPPLIES. EXCEPT FOR THE USE OF A 
T-12 ENVELOPE, THE 6AS7GA IS IDENTICAL TO THE 6AS7G. 

DIRECT INTERELECTRODE CAPACITANCES — APPROX. 

WITH MO EXTERNAL SmIELD 

GRID TO PLATE ( EACH SECTION) 

INPUT ( EACH SECTION) 

OUTPUT ( EACH SECTION) 

HEATER TO CATH6DE ( EACH SECTION) 

GRID TO GRID 

PLATE TO PLATE 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

OC AMPLIFIER SERVICE—EACH SECTION 

HEATER VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM PLATE CURRENT 

MAXIMUM HEATER-CATHODE VOLTAGE: 
HEATER POSITIVE WITH RESPECT TO CATHODE 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

MAXIMUM GRIB- CIRCUIT RESISTANCE: 
WITH CATHODE- BIAS A 

BOOSTER SCANNING SERVICE—EACH SECTION 

MAXIMUM PEAK INVERSE PLATE VOLTAGE 

MAXIMUM PLATE DISSIPATINN 

MAXIMUM PLATE CURRENT 

A OPERATIOM WITH FIXED BIAS IS ROT RECOMMENDED. 

-N. INDICATES A éMANGE . 

7.5 muf 
6.5 uuf 
2.2 uuf 
7.0 uuf 
0.5 uuf 
1.9 muf 

6.3 VOLTS 

250 VOLTS 

13 WATTS 

125 MA. 

300 VOLTS 
.5D0 VOLTS 

1.0 MEGOHM 

1700 VOLTS 
13 WATTS 

125 MA. 

N 

CONTINUED ON FOLLOWING PAGE 

TONG-SOL ELECTRIC INC. ELECTRON TOME DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. AWOuST 1, 1961 PLUTO A62, 



6AS7GA 

TUNO-SOL 

CONTINUED FROM PRECEDING PAGE 

RATINGS - CONT I°. 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

BOOSTER SCANNING SERVICE-EACH SECTION B 

MAXIMUM HEATER— CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

MAXIMUM GR D — CIRCUIT RESISTANCE: 
WITH CATHODE — 8IASC 

300 VOLTS 

300 VOLTS 

1.0 MEGOHM 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

EACH SECTION 
HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

CATHODE— BIAS RESISTOR 

AMPLIFICATION FACTOR 

PLATE RESISTANCE ( APPROX.) 

TRANSCONDUCTANCE 

PLATE CURRENT 

6.3 VOLTS 

2.5 AMP. 

135 VOLTS 

250 OHMS 

2.0 
280 OHMS 

7000 uMNOS 

125 MA. 

B FOR OPERATION IN A 525- LINE, 30- FRAME TELEVISION SYSTEM AS DESCRIBED IN " STANDARDS OF GOOD 

ENGINEERING PRACTICE CONCERNING TELEVISION BROADCASTING STATIONS. FEDERAL COMMUNICATIONS 
COMMISSION.. THE DUTY CYCLE OF THE VOLTAGE PULSE MUST NOT EXCEED 150 OF ONE SCANNING CYCLE. 

C OPERATION WITH FIXED BIAS IS MOT RECOMMENDED. 

200 

o 

EJ 

6AS7GA 
FOR EACH UNIT 

Ef = 6.3 Volts 

• 

o 

o 

5C•  

250 50 100 150 
PLATE VOLTS 

200 300 



6AS8 

TUNG-SOL 

MAX 

4 15 
16 

MAX 

MAX 

GLASS BULB 

DIODE PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.45 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 9 PIN BASE 

905 

THE 64S8 IS A GENERAL—PURPOSE, MULTIUNIT TUBE USING THE 9 PIN MINI/.. 
CONSTRUCTION. IT CON1AINS A HIGH PERVEANCE DIODE AND A SHARP—CUTu, 
PENTOCE IN ONE ENVELOPE. IT IS INTENDED FOR DIVERSII=IED APPLICATIONS IN 
TELEVISION AND RADIO RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES — APPROX. 
RI Ill NO EXTERNAL Sil ELI 

DIODE UNIT 
PLATE TO HEATER & CATHODE & INTERNAL SHIELD 

PENTODE UNIT 
GRID 01 TO PLATE ( MAX.) 
INPUT 
OUTPU" 

PENTODE GRID TO DIODE PLATE ( MAX.) 
PENTODE PLATE TO DIODE CATHODE ( MAX.) 
PENTODE PLATE TO DIODE PLATE ( MAX.) 

RATINGS 
INTERMRETED ACCORDING TO DESIGN TENTER SISTER 

CLASS AI AMPLIFIER 

0.0 

3.05 
7.0 

ç. 005 
0.15 
0.10 

Pi 

pf 
pf 
pf 

pf 
rf 
Pl 

PEbTOOF UNIT 
HEATER VOLTAGE VOLTS 
MAXIMLM PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 200A VOLTS 

MAXIMLM PLATE VOLTAGE 300 VOLTS 
MAXIMUM GRID 03 VOLIAGE 0 VOLTS 
MAXIMUM GRID 02 SUPPLY VOLTAGE 500 VOLTS 
MAXIMUM GRID 02 VOLTAGE %,EE SECOND CURVE 
MAXIMUM GRID lj VOLlAGE: 

POSITIVE BIAS VALUE 0 VOLTS 
MAXIMLM PLATE DISSIPATION 2.5 WATTS 
MAXIMUM GRID 02 INPUT 0.5 WATT 
mAximem GRID 01 CIRCUIT RESISTANCE: 

CATHODE BIAS OPERATION 
FIXED BIAS OPERATION 

1.0 MEGCHM 
0.25 MEGOHM 

TONG- 5X1 ELECTRIC INC. E,ECTRON TORE OlvISION BLOOMFIELD, NEw JERSEY, U.S.A. NOVEMBER 1, 1960 P,ATE 



6AS8 

TUNS-SOL 

CONTINUED FROM PRECEDING PAGE 

RATINGS - CONT I° 
INTERPRETED ACCORDING TO DESIGN mAximum SYSTEM 

DIODE UNIT 

MAXIMUM PEAK HEATER— CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLT 
HEATER POSITIVE WITH RESPECT TO CATHODE 200 0 VOLTE, 

MAXIMUM PEAK INVERSE PLATE VOLTAGE 330 VOLT' 

MAXIMUM PEAK PLATE CURRENT 50 MA. 

MAXIMUM DC PLATE CURRENT 5 MA. 

ATNE DC [MOMENT MUST NOT EXCEED 100 VOLTS. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

PLATE SUPPLY VOLTAGE 

GRID 13 

GRID 02 SUPPLY VOLTAGE 

CATHODE BIAS RESISTOR 

PLATE RESISTANCE ( APPROX.) 

TRANSCONDUCTANCE 

GRID Oi BIAS ( APPROX.) FOR 

PLATE CURRENT 

GRID 02 CURRENT 

—AA INDICATES A GRANGE 

ib 00 ) AMP. 

200 VOLT 

CONNECTED TO CATHODE AT SOCKET 

150 VOLTs 

180 OHMS 

300 000 OHMS 

6 200 gmHos 
-13 VOLTS 

9.5 MA. 

3 MA. 



TENTATIVE DATA 6AS8 
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6AS8 
DIODE SECTION 

Ef = 6.3 Vol ts 
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2 5 5.0 7 5 i 0.0 
PLATE VOLTS 
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6AS8 

Grid #2 Percentage 
Vol tage Rating Curve 

0,5  
is 50 75 100 

GRID #2 VOLTAGE EXPRESSED AS % OF 
MAX. GRID #2 VOLTAGE RATING 

TuRG-SOL ELECTRIC INC. ELECTRON TueE DIVISION BLOOMFIELD, ME« JERSEY, U.S.A. RoVEmBER 4e, 1960 PLATE 06026 





6AT6 

GLASS BULB 

TUNO- SOL 

DOUBLE DIODE TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATFR 

6.5 VOLTS 0.3 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

787 

THE bAre, IS A COMBINED HIGH—MU VOLTAGE AMPLIFIER AND DOUBLE—DIODE 
DETECTOR USING THE 7 PIN MINIATURE CONSTRUCTION. IT IS INTENDED TO 
IDOVbDE OUTPUT VOLTAGE ADEQUATE FOR FULL POWER OUTPUT OF MOST BEAM 
POWER TJBES. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO PLATE: ( G — 0 TRIODE PLATE) 

INPUT: G TO ( Y14-1() 

OUTPUT: P TO ( M+10 

COUPLING: 12 DIODE PLATE TO GRID (MAX.) 

COUPL NC: 'Ii DIODE PLATE TO GRID ( MAX.) . 

.02 DIODE PLATE TO HEATER AND CATHODE * 

li DIODE PLATE TO HEATER AND CATHODE * 

A EXTEINAL SmIRLD AjlA CONNECTED TO CATHODE. 

RATINGS 

WITH WITHOUT 
SHIELD- SHIELD 

2.0 2.0 umf 
2.2 2.2 4Mf 
1.2 0.8 mmf 

0.04 0.04 

0.07 ggf 

0.95 411 f 
0.66 

INTERPRETED ACCORDING TO DESIGN CENTER GESTEN 

HEATER VOLTAGE 6.5 VOLT' 
MAXIMUM HEATER — CA — HODE VOLTAGE 90 voLT ,„ 
MAXIMBM PLATE VOLTAGE 500 VOLT:, 

MAXIMUM PLATE DISSIPATION 0.5 WAT 

MAXIMUM POSITIVE DC GRID fi VOLTAGE 0 VOLTS 

MAXIMUM DIODE CURRENT ( EACH UNIT) 
FOR CONTINOUS OPERATION 1.0 MA. 

*INDICATES AN ADDITION. 
CONTINUED ON FOLLOWING PAGE 

TUNG—SOL ELEURIC INC., ELECTRON — URA DIVISION, eLOONRIELD, AEA JERSEY, U.S.A. AUGUST 1, 1960 PLATE Ilryy2d 



6 AT6 

/-  TUNI-SOL 

CONTINUED FROW PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A1 AMPLIFIER 

HEATER VOLTAGE 6.3 6.3 VOLT 

HEATER CURRENT 0.3 0.3 AMP. 

PLATE VOLTAGE 100 250 VOLT:, 

GRID 01 VOLTAGE - 1 —3 VOLTS 

PLATE RESISTANCE 54 000 D8 000 OHMS 

AMPLIFICATION FACTOR 70 70 
I.RANscoNoucTANcE 1 300 1 200 gmHo , 
PLATE CURRENT 0.8 1.0 MA. 

AVERAGE DIODE CURRENT ( EACH UNIT) 
AT 10 VOLTS DC 2.0 2.0 MA. 

RESISTANCE COUPLED AMPLIFIER 

TRIODE UNIT 

HEATER VOLTAGE 6.3 6.3- VOLTS 

PLATE SUPPLY VOLTAGE 90 250 VOLTS 

CONTROL VOLTAGE 0 0 VOLTS 

PLATE LOAD RESISTOR 220 000 470 000 OHMS 

CONTROL GRID RESISTOR 10.0 10.0 MEGOHMS 

INPUT CONDENSER 0.01 0.01 if 

OUTPUT CONDENSER 0.01 0.01 lif 

GRID RESISTOR OF FOLLOWING STAGE 470 000 470 000 OHMS 

SIGNAL SOURCE IMPEDANCE ( MAX.) 1 000 1 000 OHMS 

DISTORTION 5 5 PERCENT 

OUTPUT VOL -AGE 8 34 VOLTS 

VOLTAGE GAIN AT 400 CPS. 35 46 





• 

• 



TENTATIVE DATA 6AT8-6AT8A 

TRIODE UNIT: 

GRID TO PLATE 

INPUT 

OUTPU -

PENTODE UNIT: 

GRID el TO P_ATE (MAX.) 

INPUT 

OUTPu -

PENTDDE UNIT CONNECTED AS TRIODE:' 

GRID 4a. TO PLATE 

INPUT 

OUTPUT 

PENTODE GRID la TO TRICDE PLATE ( MAX.) 

PENTODE PLATE TO TRIODE PLATE 

HEATER TO CATHODE 

A SNIELD 1315 CONNECTED TO LATIUM EXCEPT AS NOTED. 

B ORID 13 CORNEITED TO CATHODE; GRID # 2 CONNECTED TO PLATE. 

cWELD 0315 CONNECTED TO GROUND. 

CONTINUED ON FOLLOwiliC PAIE 

7' 

8 COATED UNIPOTENTIAL CATHODE 

TUNO-SOL 

TRIODE PENTUE 

MINIATURE TYPE 

HEATER 

MAX 6.3 VOLTS 0.45 AMP. 

12 ifi AC OR DC 

MAX ANY MOUNTING POSITION 

GLASS BULB BOTTOM VIEW 

SMALL BUTTON 

PIN NOVAE 

9DIN 

THE 6AT8 AND 6AT8A ARE MULTI —UNIT TUBES USING THE 9 PIN MINIATURE CON— 
STRUCTION. THEY CON'AIN A MEDIUM—MU TRIODE AND SHARP CUT—OFF PENTODE IN 
ONE ENVELOPE, AND ARE DESIGNED PRIMARILY FOR USE AS COMBINED OSCILLATOR 
AND MIXER TUBES IN TELEVISION RECEIVERS UTILIZING AN INTERMEDIATE 
FREQUENCY IN THE ORDER OF 40 MC. THERMAL CHARACTERISTICS OF THE HEATER 
OF THE 6AT8A ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE 
WARM—UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH 
ARE SIMILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 

WITHOUT 
SHIELD 

2.0 
0.5 

0.025 
4.5 
0.9 

1.3 
3.0 
1.7 

0.05 
0.05 
6.5 

WITH A 
SHIELD 

1.5 uut 
2.4 144t 
1.0 ¿lut 

0.016 uut 
4.7 ¿Gut 
1.6 uut 

1-3 uut 
3-3 ¿Zut 
2-5 uuf 

0.04 uut 
0.007 uuf 

6.5C mat 

Tulm-SOL ELECTRIC INC. ELECTRON TUBE 0181S131 BLOOMFIELD, NEW oERSEY, U.S.A. UECEmBER 1, 5956 PLATE 14832 



6AT8-6AT8A TENTATIVE DATA 

  TUNO•SOL   

CONTINUED FROM PRECEDING PAGE 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

CONVERTER SERVICE 
TRIODE 
UNIT AS 

OSCILLATOR 

HEATER VOLTAGE 

MAXIMUMPEAK HEATER- CATHODE VOLTAGE: . 

HEATER NEGATIVE 
WITH RESPECT TO CATHODE 

HEATER POSITIVE 
WITH RESPECT TO CATHODE 

MAxIMUM PLATE VOLTAGE 

MAXIMUM GRID 13 VOLTAGE 

MAXIMUM GRID 12 VOLTAGE 

MAXIMUM GRID / 2 SUPPLY VOLTAGE 

MAXIMUM GRID 01 VOLTAGE: 
NEGATIVE BIAS VALUE 
POSITIVE BIAS VALUE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM GRID #2 INPUT 

MAXIMUM GRID 0j. INPUT 

PENTODE UNITE' 
PENTODE AS TRIODE 
UNIT AS CONNECTED 
MIXER WISER 

6.3 6.3 6.5 VOLT , 

100 100 100 VOLTS 

100 100 100 VOLTS 

250 250 250 VOLTS 

---  SEE RANG VOLTS 

CURVE 

250 VOLTS 

40 40 40 VOLTS 
0 0 0 VOLTS 

1.5 2.0 2.4 WATTS 

0.4 --- WATT 

0.5 --- WATT 

MAXIMUM GRID fa CIRCUIT RESISTANCE: 
FIXED BAS 
CATHODE BIAS 

HEATER WARM-UP TIME ( AppROX.)(6ATBA ONLY) * 

e VALUE FOR 6ATRA: 

0.1 
0.5 

11.0 

HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS 

BEATER POSITIVE WITH RESPECT TO CATHODE 200 VOLTS 
DC COMPONENT RUST NOT EXCEED 100 VOLTS. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID *3 VOLTAGE 

GRID 02 VCLTAGE 

CATHODE BIAS RESISTOR 

AMPLIFICATION FACTOR 

PLATE RESFSTANCE ( APPROX.) 

TRANSCONDUCTANCE 

GRID 0j. VOLTAGE ( APPROX.) 

FOR I = 10 uAMP. 

PLATE CURRENT 

GRID 02 CURRENT 

TRIODE 
UNIT 

6.5 

0.45 
100 

100 
40 

6 900 
5 800 

-10 
8.5 

PENTODE 
UNIT 

6.3 
0.45 
250 

PENTODE UNIT 
CONNECTED AS 

TRIODE 

CONNECTED TO 
CATHODE AT SOCKET 

150 
200 

750 0- 00 
4 600 

BGRIO 43 CONNECTED TO CATHODE, GRID AS CONNECTED TO PLATE. 

-10 
7.7 
1.6 

6.5 
0,45 
150 

2- 50 
42 

7 900 OHMS 

4 000 µMHOS 

MEGOHM 
MEGOHM 

SECONDS 

-10 
7.8 

VOLT 

AMP. 

VOLTS 

VOLTS 

VOLTS 

OHMS 

VOLTS 

MA. 

MA. 

* HEATER HARM- UP TIME 15 DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE MEATEa TO REACH 

ROO OF ITS RATED VOLTAGE AFTER APPLYING ê TINES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATING 

RESISTANCE. 



TENTÂT I VE DATA 6AT8 - 6AT8A 

TUNO-SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS - CONT I() 

CONVERTER SERVICE 
TRIODE UNITD PENTODE PENTODE UNITE 
AS 250 MC. U AS NITASTRIODE 
OSCILLATOR MIXER CONN ECTED 

MIXER 
HEATER VOLTAGE 6.3 6.3 6.3 VOLTS 

HEATER CURRENT 0.45 0.45 0.45 AMP. 

PLATE VOLTAGE 150 150 150 VOLS 

GRID 03 CONNECTED TO 
CATHODE AT SOCKET --- 

GRID 12 VOLTAGE 150 --- VOLTS 

GRID fl SUPPLY VOLTAGE -3. 5 - 5.5 VOLTS 
OSCILLATOR VOLTAGE ( RMS) 

AT MIXER GRID 01 

GRID fi CIRCUIT RESISTANCE 

GRID RESISTOR 

CONVERSION TRANSCONDUCANCE 

PLATE CURRENT 

GRID 12 CURRENT 

GRID Ai CURRENT 

GRID fi CURRENT 

POWER OUTPUT ( APPROX.) 

2.6 2.6 
--- 120 000 120 000 

2 700 
2 100 2 800 

13 6.2 7.8 
1.8 

3.6 
2.0 2.0 

0.5 

C WITM SEPARATE EXCITATION AND TRIODE UNIT GROUNDED. 

D IX Tv OR FM RECEIVERS, IT IS GENERALLY DESIRABLE TO OPERATE THE OSCILLATOR HI TX LESS POWER 
INPUT THAN SHORN IN THE DACA IN ORDER TO AVOID OvER-EXCITATION ANO EXCISSIVE OSCILLATOR 
RADIATION. 

F GRIO 413 CONNECTED TO CATHODE; GRID f2 CONNECTED TO PLATE. 

VOLTS 

OHMS 

OHMS 

UMHOS 

MA. 

MA. 

MA. 

WATT 

1 ,,  

[ 
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SAT8-6AT8A 

GRID 02 
INPUT RATING CURVE 

__4___ 

LD 

1 

II 

0 
0 25 50 75 100 

GRID #2 VOLTAGE EXPRESSED AS PERCENT 
OF MAX. GRID #2 SUPPLY VOLTAGE RATING 

II 
1 ! I I 

Tulip - SOL ELECTRIC INC. ELECTR411 TUBE DIVISION BLOOMFIELD. NEW JERSEY, U.S A. DECEmBER 1, 956 PLATE #4833 





TENTAT I VEDATA 6AT8-6AT8A 

• 

• 

25 

20 

6ATS-5AT8A 
PENTODE UNIT 

CONNECTED AS TRIODE 

Ef 6.3 Volts 
Grid 43 Connected to Cathode 
Grid d2 Connected to Plate 

[11111 II 
6A18-5ATSA 
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SEPARATE OSCILLATOR EXCITATION   
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Ef = 6.3 Volts 
Eb - 150 Volts 1 

le --

E 3 0 Volts 
-- 

EC2 - 150 Volts 
/ 

-- 
R = 120000 Ohms ci. 
Oscillator Volts at 
Grid  41 = 2.6 rms 
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TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. DECEMBER 1, 1956 PLATE 04830 



6AT8— 6AT8A TENTATIVE DATA 

111
 - 

6AT8-6AT8A 
PENTODE UNIT 

SEPARATE OSCILLATOR EXCITATION 

Ef = 6.3 Volts 

/ 

Eb = 150 Volts 
E 3 = 0 Volts 
Eci = 150 Volts 
Ecci = 3.5 Volts 
R„ = 120000 Ohms 

/E
R 

2 3 4 5 

PEAK OSCILLATOR VOLTS 

1-

T
R
A
N
S
C
O
N
D
U
C
T
A
N
C
E
 
(
gm
) 
-
 
M
I
C
R
O
M
O
S
 

10000 

7500 

5000 

2500 

o 

6AT8-6AT8A 
PENTODE UNIT 

CONNECTED AS TRIODE 

Ef - 6.3 Volts 
Eh = 150 Volts 

Grid #3 Connected to Cathode 
Grid #2 Connected to Plate 

• 

-3 -2 0 +1 

GRID VOLT 



6AU4GTA 

ALA 'S BULB 

SHORT INTERMEDIATE 

,ELL 5 OR 6 PIN OCTAL 
WITH 

EXTERNAL BARRIERS 

'SE pm Rm OR , 0„60 

TUNG-SOL 

DIODE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

VOLT, 1 VA. 

AC OR Or. 

ANY MOUNTING POSITION 

7OTT") .,' v 

AS I DIAGRA.: 

J ( DEC NCI 

SOCKET TERMINALS 41, 
lem AND 06 SHOULD NOT BE 

USED AS TIE POINTS. PIN 

f1 owITTEDON 5-PIN BASE. 

ACE 

THE -T. IS A SIWGLF INDIRECTLY- HEATED DIODE INTENDED ECK USE IN 
TEL[VSON HORIZONTAL FREQUENCY DAMPER SERVICE. IT IS DESIGNED TO 
WITHSTAND HIGH VOLTAGE PULSES OF LINE FREQUENCY BETWEEN CATHODE AND BOTH 
HEATER AND PLATE ELEMNTS SUCH AS NORMALLY ENCOUNTERED IN " DIRECT-DRIVE" 
CIRCUITS. 

DIRECT INTERELECTRODE CAPACITANCES 

HEATER TO CATHODE: ( H FO K) 

PLATE TO CATHODE ANC HEATER: P TO ( H+0) 

CATHODE TO PLATE ANC HEATER: K TO ( P+H) 

RATINGS 
1U -ERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

DAMPER DIODE B 

4.0 
6.5 
11.5 

pf 
pf 
pf 

MAXIMUM HEATER CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 
DC 900 VOLTS 

TOTAL OC AND PEAK ( ABSOLUTE MAXIMUM) L 500 VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 100 VOLTS 

TOTAL DC AND PEAK 5010 VOLTS 

MAXIMUM PEAK INVERSE PLATE VOLTAGE ( ABSOUTE MAxImuml 4 ..30 VOLTS 

MAXIMUM OC PLATE CURREN - — 6, 213 MA. 

MAXIMUM STEADY STATE PEAR LATE CUPPEN/7 —. 1-00 MA. 

MAXIMUM PLATE DISSIPATIJN — b. .5 WATTS 

AVERAGE TUBE VOLTAGE DROP 

(WITH TUBE CONDUCTING 350 MA.) 25 VOLTS 

BFOR OPERATION IN A 525-LINE, 30-FRAME SYSTEM AS DESCRIBED IM "STANDARDS OF GOOD ENGINEERING 

PRACTICE FOR TELEVISION BROAIICASTIRD STATIONS; FEDERAL COMMUNICATIONS COMM, . SION". THE Dui/ 
CYCLE OF THE HORIZONTAL VOLTA; E PULSE, NOT TO EXCEED 151 OF SCANNING CYCLE. 

—.INDICATES A CHANGE. 

TENU-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, HEW JERSEY, U.S.A. JULY 1, 10EP PLATE O7 
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6AU5GT 

TUNG-SOL 

BEAM PENTODE 

r '" 1 MAX 

T- 3 

MAX 

GLASS BULB 

44"--

MAX. 

3Ï 
MAX 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 1.25 AMP. 

AC OR DC 

ANY MOUNTING POS'TION 

BOTTOM VIEW 
SHORT INTERMEDIAT e 
SHELL 6 PIN OCTAL 

6CX 

THE 6AU5GT IS A HIGH PERVEANCE SINGLE—ENDED, BEAM POWER AMPLIFIE, 
DESIGNED FOR USE AS A HORIZONTAL—DEFLECTION AMPLIFIER IN LOW—COST, H.GH 
EFFICIENCY DEFLECTION CIRCJITS OF TELEVISION RECEIVERS. IT IS PARTIC— 
ULARLY EFFECTIVE WHEN THE PLATE SUPPLY POTENTIAL IS LIMUED. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID lj TO P_ATE : (Gi TO P) 

INPUT : Gi TO (H-1.10 G2.1-G3) 

OUTPUT : F TO (H-1-10 G2i-G3) 

RATINGS 
INTERPRET ED ACCORDINb TO DESIGN CENTER SYSTEM 

HORIZONTAL DEFLECTION AMPLIFIER' 

0.5 
11.3 
7.0 

Igt 

ggt 
ggt 

HEATER VOLTAGE 6.3 VOL T 

MAXIMUM HEATER — CATHODE VOLTAGE : 
HEATER NEGATIVE WITH RESPECT TO CATHODE : 

TOTAL CC AND PEAK 200 VOL T,, 
HEATER POS ,TIVE WITH RESPECT TO CATHODE : 

DC 100 VOLTS 
TOTAL CC AND PEAK 200 VOLTS 

MAXIMUM DC PLATE SUPPL Y VOLTAGE (BOOST 4- POWER SUPPLY ) 550 VOLTS 

MA XIMUM PEAK POSITIVE PLATE VOLTAGE (ABSOLUTE MA XIMU M) 5 500 VOLTS 

MAXIMUM PEAK NEGATIVE PLATE VOLTAGE 1 250 VOLTS 

MAXIMU M PLATE DISSIPATION 10 WATTS 

MAXIMUM PEAK NEGATIVE GRID Ai VOLTAGE 300 VOLTS 

MAXIMUM DC GRID 12 VOLTAGE 200 VOLTS 

MAXIMUM GRID 12 DISSIPATION 2.5 WATTS 

MAXIMUM AVERAGE CATHODE CURRENT 110 MA. 

MAXIMUM PEAK CATHODE CURRENT 400 MA . 

MAXIMUM GRID fi CIRCUU RESISTANCE 0.47 MEGOHM 

MAXIMUM BULB TEMPERATURE (AT HOTTEST POINT) 2100 CENTIGRADE 

AFOR OPERATION IN A 525- LINE, JO-FRAME SYSTEM AS DESCRIMED IN " STANDARD. 01 GOOD ENGINEERING 
PRACTICE FOR TELEVISION BROADCASTING STATIONS; FEDERAL COMMUNICATIONS CuMMISSION". THE DU'y 
CYCLE OF THE VOLTAGE PULSE NOT TO EXCEED 15 PERCENT OF A SCANNING CYCLE. 

B IN STAGES OPERATING WITH GRID- LEAK BIAS, AN ADE QUATE CATHODE BIAS RESISTOR OR OTHER SUITABLE 
WEANS IS RE QUIRED TO PROrECT TN( TUBE IN THE ABSENCE OF EXCITATION. 

CONTINUED ON FOLLOWING PAGE 

TukG-SOL ELECTRIC INC. ELECTROW -UBE DIVISION BL OOMFI ELD, NEW JERSEY, U.S.A. aUGUST 1, 1955 PLATE OI.4J1 



6AU5GT 

( TUNG-SOL 

CONTINUED FAON PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A1 AMPLIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

PENTODE OPERATION: D 

PLATE CURRENT 

GRID 12 CURRENT 

TRANSCONDUCTANCE 

PLATE RESISTANCE 

ZERO —BIAS: D 

PLATE CURRENT 

GRID 12 CURRENT 

CUT— OFF: e 

GRID fi VOLTAGE ( APPROX.) 

TRIODE AMPLIFICATION FACTOR F 

C HITO E, = 115 VOLTS. Ec2 = 175 VOLTS AND Eci = — 20 VOLTS 

0RITR E, = 60 soIrs AND Ec2 = 175 VOLTS. 

E FOR I = 1 MA. MI TH E, ' 115 VOLTS AND Ec2 = 150 VOLTS. 

.N 
T0110 

E, -. Ec2 = 100 VOLTS AND Eci = —N. 5 VOLTS 

6.3 VOLTS 

1.25 AMP. 

60 MA. 

6.8 MA. 
5 600 gmHos 
6 000 OHMS 

210 MA. 

25 MA. 

— 45 VOLT 

5.9 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

VOLTAGE REGULATOR SERVICE 
TRIODE CORRECT I ON-- GR I D MO. 2 CONNECTED TO PLATE 

MAXIMUM PLATE VOLTAGE 300 VOLTS 

MAXIMUM BRIO Oi VOLTAGE: 
NEGATIVE BIAS VALUE 125 VOLTS 

POSITIVE NIAS VALUE 0 VOLT', 

MAXIMUM CATHODE CURRENT 110 MA. 

MAXIMUM TOTAL PLATE & GRID 12 DISSIPATION 10 WATTS 

MAXIMUM PEAK HEATER— CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CA — HODE 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 200A VOLTS 

A THE DC COMPONENT MUST ROT EXCEED 100 VOLTS. 

* INDICATES AN ADDITION. 



6AU5GT 

300 

cc 200 

-J 
-J 

X 

LEJ 
h-

.11 100 
-J 
CA-

6A USGT 
PENTODE CONNECT ION 

Ef 6.3 VOI + 5 

— 150 VOI + 5 
E 2 

  I b 

— IC2 

-10 

-15 

100 200 300 400 500 

PLATE VOLTS 

300 

PLATE 

2YES 

API. 

1•50 

100 200 300 

PLATE VOLTS 

6AUSGT 
PENTODE CONNECT ION 

Ef = 6.3 Vol ts 

Ec t = 0 Vol ts 

COPTRION'' I ESO eV TUNO-SOL ASIR WORN• INC ELECTRONIC TUES DIVISION NEWARK NEW JERSEY. U • A 
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TENTATIVE DATA 

TUNG-SOL 

6AU6-6AU6A 

• e 

MAX 

7' 

à 

MAXI 

2-11; 

MAX 

GLASS BULB 

PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.3 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

18m 

THE 6AU6 AND 6AU6A ARE PENTODE AMPLIFIERS HAVING A SHARP CUTOFF CONTROL 
CHARACTERISTIC. WITH HIGH TRANSCONDUCTANCE AND LOW GRID TO PLATE CAPACI-
TANCE THEY ARE INTENDED FOR SERVICE AS EITHER RF OR AF AMPLIFIERS. IN 
ADDITION, THERMAL CHARACTERISTICS OF THE HEATER OF THE 6AU6A ARE CON-

TROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM-UP CYCLE ARE MIN-
IMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CON-
TROLLED. EXCEPT FOR THE CONTROLLED HEATER WARM-UP TIME AND HIGHER HEATER-

CATHODE VOLTAGE RATINGS OF THE 6AU6A, THE TWO TUBES ARE IDENTICAL. 

DIRECT INTERELECTRODE CAPACITANCES 

efee 
PENTODE CONNECTION: 

GRID TO PLATE: ( c. TO P) MAX. 

INPUT: Gi TO(H4-Ki-GréG36,1S) 

OUTPUT: P TO(H+-Ki-G2i-G3A,IS) 

TRIOOE CONNECTION: 

GRID TO PLATE: Gi TO(PI-G24-G36.1S) 

INPUT: Gi TO(H—K) 

OUTPUT: ( P+02+53& Is) TO (H-4-K) 

A SHIELD •316 CONNECTED TO P,N IT. 

WITHOUT 
SHIELD 

0.003 0.003 ggf 
5.5 5.5 ggf 

5 5 if 

2.6 2.6 if 
3.2 3.2 ggf 
8.5 1.2 ggf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

TRIODE s PENTODE 
CONNECTION CONNECTION 

HEATER VOLTAGE 6.3 6.3 VOLTS 

MAXIMUM HEATER— CATHODE VOLTAGE: D 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 200 VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 100 100 VOLTS 
TOTAL DC AND PEAK 200 200 VOLTS 

MAXIMUM PLATE VOLTAGE 250 300 VOLTS 

MAXIMUM GRID * 2 SUPPLY VOLTAGE PLATE 300 VOLTS 

MAXIMUM GRID 02 VOLTAGE PLATE SEE J5— C4 

MAXIMUM GRID # 3 VOLTAGE PIN #2 CONNECTED TO: PLATE CATHODE 

MAXIMUM PLATE DISSIPATION 3.2 3 WATTS 

MAXIMUM GRID *7 DISSI PATION --- 0.65 WATTS 

MAXIMUM POSITIVE CC GRID fi VOLTAGE 0 0 VOLTS 

HEATER WARM— UP TIME ( APPROX.) * ( EAU6A) 11.0 SECONDS 

BTRIODE CONNECTION. G2 AND 03 CONNECTED TO PLATE. 

HEATER WARN- UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACm 
80% OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 

OF THE TUNE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE WOMIDAL HEATER OPERATINc 
RESISTANCE. 

CONTINUED ON FOLLOWING PAGE 

 ,/ 

TuNG-SOL ELECTRIC INC. ELECTRON TueE DIVISION DLOOmFIELD, NEW JERSEY, U.S.A. SEPTEMBER 1, 1956 FLATS 44162 



GAU6-6AU6A TENTATIVE DATA 

TUNG-SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER — PENTODE CONNECTION 

HEATER VOLTAGE 6.3 6.3 6.3 VOLTS 

HEATER CURRENT 0.3 0.3 0.3 AMP. 

PLATE VOLTAGE 100 250 250 VOLTS 

GRID 02 VOLTAGE 100 125 150 VOLTS 

CATHODE BIAS RESISTOR 150 100 68 OHMS 

GRID 03 VOLTAGE PIN 02 CONNECTED TO PIN 07 AT SOCKET 

4 TRANSCONDUCTANCE 3 900 500 5 200 
PLATE CURRENT 5 7.6 10.6 MA. 

GRID in CURRENT 2.1 3 4.3 MA. 

PLATE RESISTANCE ( APPROX.) 0.5 1.5 1 MEGOHMS 

GRID 01 VOLTAGE ( APPROX.) 
FOR ib KO N.A. —4.2 —5.5 —6.5 VOLTS 

CLASS Al AMPLIFIER — TRIODE CONNECTIONc 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID 02 VOLTAGE 

CATHODE RESISTOR 

GRID 03 VOLTAGE 

TRANSCONDUCTANCE 

PLATE CURREMT 

AMPLIFICATION FACTOR 

C TRIODE CONNECTION: GRID f2 ANO GRID 83 CONNECTED TO PLATE. 

ntAUO: HEATER NEGATIVE WITH RESPECT TO CATHODE 180 Volts 
HEATER POSITIVE WITH RESPECT TO CATHODE 100 Volts 

6 . 3 VOLTS 

0.3 AMP. 

250 VOLTS 

PLATE 

330 OHMS 

PLATE 

4 800 uMHOS 

12.2 MA. 

36 



6AU6- 6AU6A 

/'  TUNG-SOL 

750" 
"""-- MAX 

I 875" 
MAX 

2125" 
MAX 

GLASS BULB 

MINIATURE BUTTON 
7 PIN BASE E7.1 

OUTLINE DRAWING 
JEDEC 5-2 

PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3± 0.6 VOLTS 

AC OR OC 

300MA. 

ANY MOUNTING POSITION 

BOTTOM VIEW 

BASING DIAGRAM 

JEDEC 78K 

THE 6AU6 AND 6AU6A ARE PENTODE AMPLIFIERS HAVING A SHARP CUTOFF CONTROL CHARAC-
TERISTIC. WITH HIGH TPANSfONDUCTANCE AND LOW GRID TO PLATE CAPACITANCE THEY ARE 

INTENDED FOR SERVICE AS EITHER RF OR AF AMPLIFIERS. IN ADDITION, THERMAL CHARAC-

TERISTICS OF THE HEATER OF THE 6AU6A ARE CONTROLLED SUCH THAT HEATER VOLTAGE 

SURGES DURING THE WARM-UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES 

WHICH ARE SIMILARLY CONTROLLED. EXCEPT FOR THE CONTROLLED -IEATER WARM-UP TIME 

AND HIGHER HEATER-CATHODE VOLTAGE RATINGS OF FHE 6AU6A, THE TWO TUBES ARE IDEN-

TICAL. 

DIRECT INTERELECTRODE CAPACITANCES 

WITH A 
SHIELD 

WITHOUT 
SHIELD 

PENTODE CONNECT ION: 

GRID TO PLATE: ( Gi TO P) MAX. 0.003 0.003 pt 

INPUT: Gi TO (H4-1(i-G24-G35.1S) 5.5 5.5 Pi 
OUTPUT: P TO (H4-1<-1-G2+G38,15) 5 5 pf 

TRIODE CONNECTION: 

GR ID TO PLATE: Gi TO (191-G2A-G3.1 IS) 2.6 2.6 Pf 

INPUT; , Gi TO ( 19-1-K) 3.2 3.2 Pf 
OUTPUT: ( PA G2+Gy& IS) TO (N.IK) 8.5 1.2 r' 

AinIELc 1316 CONNECTED TO PIN * 7. 

MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES - SEE El* STANDARD RS-239 

RI ODE PENTODE 
CONNECTION CONNECTION 

MAXIMUM NEATER-CATHOCE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 200 zu0 VOLTS 

HEATER POSITIVE WI1H RESPECT TO CATHODE 200 e 2CO. VOLTE 
MAXIMUM PLATE VOLTAGE 275 330 VOLTS 

MAXIMUM GRID ii2 SUPPLY VOLTAGE ___ 330 VOLTS 

MAXIMUM GRID in VOLTAGE - — SEE J5- C4-2 
MAXIMUM GRID * 3 VOLTAGE PIN #2 CONNECTED TO: PLATE CATHODE 

MAXIMUM PLATE DISSIPATION 3.5 3.5 WATTS 
MAXIMUM GR In I*2 DISSIPATION WATTS __..... 
MAXIMUM GRID *2 INPUT: * 

FOR GRID *2 VOLTAGES JP TO 665 VOLTS 

FOR GRID *2 VOLTAGES BETWEEN 665 VOLTS 
AND 330 VOLTS * 

MAXIMUM POSITIVE DC GRID fi VOLTAGE 

-EATER WARM- UP TIME ( A,PROX.) * (6AU6A ONLY) 

VOL TS 

3.75 WATT 

SEE J5- C4-2 

0 0 VOLTS 

11.0 SECOND 

—1 INDICATES A CHANGE. 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A., AUGUST 1, 1962 PLATE 06521 



6AU6-6AU6A 

e'  TUNG-SOL 

CONTItiuED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER — PENTODE CONNECTION 

PLATE VOLTAGE 100 250 250 VOLTS 
GRID 02 VOLTAGE 100 125 150 VOLTS 
CATHODE BIAS RESISTOR 150 100 68 OHMS 
GRID 03 VOLTAGE PIN 02 CONNECTED TO PIN 07 AT SOCKET 
TRANSCONDUCTANCE 3 900 4 500 5 200 gMHOS 
PLATE CURREN- 5 7.6 10.6 MA. 
GRID 02 CURRENT 2.1 3 4.3 MA. 
PLATE RESISTANCE ( APPROX.) 0.5 1.5 1 MEGOHMS 
GRID It VOLTAGE ( APPROX.) 

FOR lb = 10 PA. —4.2 —5.5 —6.5 VOLTS 

CLASS Al AMPLIFIER — TRIODE CONNECTIONP 

PLATE VOLTAGE 250 VOLTS 
GRID 02 VOLTAGE PLATE 
CATHODE RESISTOR 330 OHM', 
GRID 13 VOLTAGE PLATE 
TRANSCONDUCTANCE 4 800 e4MHOS 
PLATE CURRENT 12.2 MA. 
AMPLIFICATION FACTOR 36 

C YRIODE CONNECTION' GRID f2 AND GRID 03 CONNECTED TO PLATE. 

* HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR TVE VOLTAGE ACROSS THE NEATER TO REACH 

80% OF ITS RATEU VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 

OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

THE DC COMPONENT MUST NOT EXCEED 100 VOLTS. 



TENTATIVE DATA 6AU6-6AU6A 
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6AU6-6AU6A 
Pecroor comecegoN 

Ef = 6.3 Volts 
E2 = 150 Volts 
Ec3 = 0 Volts — 
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6AU6-6AU6A 
PrNTODE CONNECTION 

Ef - 6.3 Volts 
E2 = 100 Volts 

Ec3 = 0 Volts 
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nERG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOONFIELO, NEW JERSEY, U.S.A. SEPTEMBER 1, 1956 PLATE 11763 





6AU6WA 
PREM IUM TUBE 

TUNI.SOL 

PENTODE 

MINIAMRE TYPE 

AX 

LiMAS 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.3 AMP. 

AC OR DC 

ANY MOUNTING PCISITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

INK 

TOI. oM.J6WA A RUGGED ,ZED SHARP CUT—OFF PENTODE AMPLIFIER IN THE 7—PIN 

MINIA7URE CONSTRUCTION. THE TUBE HAS HIGP TRANSCONDUCTANCE AND LOW GRID— 
PLATE CAPACITANCE AND IS INTENDED FOR USE AS A VOLTAGE AMPLIFIER OVER 
THE A.=, IF AND RF FREQUENCY RANGES. CONTROLS ON THE PRODUCT AVERAGE FOR 
SUCH :HARACTERISTICS AS HEATER CURRENT, PLATE CURRENT, SCREEN CURRENT, 
TRANSCONDUOTANCE, INPUT CAPACITANCE AND OUTPUT CAPACITANCE, ASSURE THAT 
THESE CRITICAL CHARACTERISTICS WILL REMAIN WELL CENTERED. SINCE IT MUST 
BE ABLE TO WITHSTAND SEVERE MECHANICA_ TESTS TO MEET TEST SPECIFICAT1ON$ 
THE 6AU6WA IE ESPECIALLY SUITED FOR USE IN INDUSTRIAL AND MILITARY AIR— 
BORNE EQUIPMENT WHICH MAY BE SUBJECTED TO SEVERE SHOCK AND VIBRATION. 

DIRECT INTERELECTRODE CAPACITANCES 
WITH' WITHOUT 
SHIELD SHIELD 

MAXIMUM GRID it TO PLATE - .0035 ugf 
INPUT ( RATED) 5.5 > 5 Il-Elf 
MAXIMUM 1.2 µuf 
MINIMUM 4.8 uuf 

OUTPUT ( RATED) 5.0 5.0 jjf 
MAXIMUM 5.9 of 
MINIMUM 3.9 44uf 

f316 CONNECTED TO . P I% WE 

RATINGS 
ABSOLUTE NA/II:lull VAL UES 

HEATER VOLTAc,E 

MAXIMUM DC PLATE VOLTAGE 

MAXIMUM DC GRID it VOLTAGE 

MAXIMUM DC GRID * 2 VOLTAGE 

MAXIMUM DC GRID * 3 VOLTAGE 

MAxIMJM PLATE DISSIPATION 

MAXIMUM GRID # 2 DISSIPATION 

MAXIMUM HEATER CATHODE VOLTAGE 

MAXIMUM BULB TEMPERATURE 

MAXIMUM ALTITUDE 

MAXIMUM SHCCk 

CONTI RUED ON ACR LOWING PAGE 

6.3t10$ VOLT' 

330 VOLTS 

O VOLTS 

165 VOLTS 

O VOLTS 

3.3 WATTS 

0.7 WATT 

±100 VOLT , 

165 °C 
10 000 FEET 

450 G/1 msec 

LL N,- SOL EL ECTRI C INC. EL ( CIRON TUBE 01 V I SI CA BL 00W. I EL D, NEW JERSEY, U. S. A. OCTOBER 1, 1955 PL ATE 04461 



6AU6WA 
PREM I UM TUBE 

  TU M 0.$ 0 L   

CONTIMUED * RON PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS A AMPLIFIER - PENTODE CONNECTION 1 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID 02 VCLTAGE 

CATHODE BIAS RESISTOR 

GRID 03 VOLTAGE 

TRANSCONDUCTANCE 

PLATE CURRENT 

GRID 02 CURRENT 

PLATE RESISTANCE ( APPROX.) 

GRID fi VCLTAGE ( APPROX.) 

FOR lb = to uA 

6.3 6.3 6.3 VOLTS 

0.3 0.3 0.3 AMP. 

100 250 250 you's 
100 125 150 VOLTS 
150 100 68 08M5 

PIE f2 CONNECTED TO PIN El AT SOCKET 

3900 4500 5200 umHos 
5 7.6 10.6 ma 

2.1 3 4.3 mA 
0.5 1.5 1 MEGOHM 

-4.2 -5.5 -6.5 

CLASS A1 AMPLIFIER - TRIODE CONNECTIONA 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID «2 VOLTAGE 

CATHODE RESISTOR 

GRID *5 VOLTAGE 

TRANSCONDUCTANCE 

PLATE CURR€ NT 

AMPLIFICATION FACTOR 

CLASS A RESISTANCE- COUPLED AMPLIFIER 

6.3 

0.3 
250 

PLATE 

330 
PLATE 

4800 
12.2 

36 

VOLTS 

VOLTS 

AMP. 

VOLTS 

OHMS 

uMHOS 

mA 

Rp 

Meg. 

Rs 

Ve9.Re9. 

Rgl Ebb . 90 Volts Ebb . 180 Volt Ebb = .3c»1 volts 
Pk RA Gain Eo Rb Rsg Gain Eo Rb Rsg Gain Eo 

C 
0.100.10 0.1 9600.14 68 13 610 0.19 96 27 480 0.17 117 47 I 
0.100.24 0.1 10000.16 93 16 630 0.21 127 35 480 0.16 153 60 , . 

,519 
0.24 0.24 0. I 2900 0.35 88 12 1700 0.46 115 25 820 0.99 200 44 
0.24 0.5L0.1 3600 0.39108 14 1800 0.53 171 31 960 0.73 229 53 
0.51 0.51 0.1 5300 0.92 108 10 4000 0.97 156 23 2100 1.10227 38, Ebb • 
0.511.0 0.1 4600 1.10122 12 3800 1.10198 25 1800 1.30 296 44 

0.24 MK 10 0 0.42 100 12 0 0.53 157 25 0 0.45 212 44 ......,...01, •• eeeeeeee i ce ••••• 1 • •• ••;  
0.24,0.5410 0 0.46118 14 0 0.59 184 31 0 0.72 271 52 .I.• .1••••••1 eeeeeeeee r••••••••• 111, , A 0, 
0. 81. 0. 51 10 0 0.92 116 11 0 1.10 197 22 0 1.20 2E0 38 AA., be eeeeeeee 1, Ay. eeeeee . 
0.51 1.0 10 0 1.70 145 12 0 1.10238 25 0 1.72 348 42 

.etts. I. io 1 S .....1 «IL TAil OuT 10 ,00 , I . ,I*C. 1,S) 20,2 11•11801112 1,1510•110, I. 2•1 A • 1 Out, A, 2.0 v. , 1 WS 00,0. I. re. 
.0 DATA, U. eeeee 1.1.(0.1. 11 Iltillil•ll. 

CONTINUED 011 FCR.10*IIIG PAGE 



6AU6WA 
PREMIUM TUBE 

TUNG-SOL 

E.ONTIlluDO FROI. PRECE6ING PAGE 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

[c3 B, Ef . 6.3, EN= 250vd,, Fcl = 0Vdt, RE = 68 ommsC, 42 .= 150vdc 

(ENGEFE AS MOD FI ED RELDwi 

INITIAL 500 HOUR LIFE TEST 

INDIVIDUAL PROD. AVG. INDIVIDUAL 
MIN.. MAX. MIN. MAX. MIN. MAX. 

HEATER CURRENT 275 32 5 289 311 275 325 mA 

HEATER-CATHODE LEAKAGE 

(EIIR = ±100 VdC) ±LC ±2 ±10 uAdc 
Ni GRID CURRENT 

(Eci.-iVdc, Rg i. 
0,25MEG) --- - 1.0 mAdc 

PLATE CURRENT ( i) 8.0 13.5 9.1 12.1 --- --- mAdc 
TRANSCONDUCTANCE ( i) 4150 6250 L62CF 5780 36)0 6250 UMNOS 

A AVERAGE TRANS - 

CONCUCTANCE ( i) --- ___ 17 PERCENT 

INSULATION OF ELECTRO.)ES D 

:Ef . 6.3V, F(g-(02), 
-1.0DVdC., E(p-a11)=- '503'ddc) 

Rje-alI) 100 50 ___ mEcoHms 

Rip-c11: 100 50 -__ MEGOHMS 
PLATE CURRENT ( 2) 

(E,..1.-9VdC, Rp.O.i MEG, 
IC RD, Ck.0) 55 ___ aAdc 

SCREEN GRID CURRENT 2.6 60 3.5 5.1 --- mAdc 

TRANSCONDUCTANCE ( 2) E 

(Ef . 5.5V) 3900 1,200 ___ WAHOS 

ddi GRID EMISSION F 

(Ef.7.5V, Eci.-i0Vdc, Re. 

0.25 MEG, Rk.0, Ce0) --- - 2.0 --- uAdc 

SPECIAL REÇUIREMENTS 

MIN. MAX. 

VAFIA3LE FREQUENCY VIBRATION G 

(Rp • 2000) 

VIBRATIONAL FATIGUO 

MINIATURE TUBE BASE STRAI4 K 
(NO VOLTAGES) 

STABILIZATION 

INTERMITTENT LIFE TEST CONDITIONS OH EQUIVALENT 

SHCCK L 

(HAMMER ANGLE. 30ENC1.00Vdc, Rg i.o.i MEG, Ck.0) 

POST SHOCK AND VIBRATIONAL FATI3LIE TEST END POINTS 
LOW FREQUENCY VIBRATION 
HEATER CATHODE LEAKAGE 
TRAdSCONDUCTANCE : 1) 
Ri GRID CURRENT 

SHORT AND CONTINUIT• M 

RF NOISE N 

(E,..-i.OVdc, Esjc.15mV6c, Rk.0, Ck. 0) 

LOW FREQUENCY WIBRA'IONRF 

(Rp . 2000) 

INTERMITTENT LIFE TEST 

(4.3p0VdC, Ec2. 150Vdc, Ehk.ià5Vde. 
Rg eo,5MEG, Rk.S0. Ck.0„ 20 TUBES) 

HEATEF CYCLING LIFE TEST 

(Ef.7,5V, Ep. EcrOJ FlIk'135Vdc) 

HEATEF CYCLING LIFE TEST END POINT 
HEA - ER CATHODE LEAKAGE 

CONTINUED ON FOLLOWING FAXE 

ea> 

300 mVaC 

mVac 118  gAdc 
-573 4 MHOS 

µAda 

--- 300 mvac 

2000 ___ CYCLES 

20 µAdc 

Tu00-SOL ELEC1RIC INC. ELECTRON TUSE OITISIO* 8LOOMFIELD, FEW JERSEY, u.S.A. JANUARY 1, 196T PLATE 04846 



6AU6WA 
PREMIUM TUBE 

f TUNG-SOL 

CON TIN UED FROM PRECEDI NG PAGE 

NOTES 

RIÜ 42 AND L3I, 4 : CONN EC TED TO ' 1 ATE 

B TI E GRID *3 TO NEGATIV E TERM INAL OF CATHODE RESISTO R. 

TH E CATHODE RES ISTOR SH ALL RE SHUN TED WITH A CAPACITIV E REACTA NCE NOT EXCEEDI NG 3 OIM S AT 60 
CYCLES PER SECOND. 

BSEE MI L-E-1C 4.8.2 

E 

PRE HEAT ALL TUNE S UND ER THE FOLLOWING CONDI TION.; FOR A PE RI OD OF 5 MINU TES PRIOR TO TES TIN;. 
C1 2.5V, 4.3004dt, 41.0, EB28 150Vdt, E03 0, Refit:), Rg1.0.5 MEG . 

PR EHE AT ALL CU RES UNDER THE FOLLOWING CONDI TION ! FO R A PERIOD OF 5 MINU TES PRIO R TO UST I(' 

Ey.7.5v, 4.300vdc, 41.0, 42.1501/08, Ec3.0, RJ R°, R01.0.6M EG. TWO (2) SECONDS SHALL RE PIE 
MAX IMUM TIME BETWEEN PRE HEAT AND TES T. 

GSEE MIL- E-1C 4.9.20.3 

HSEE MI L-E-1C 4.9.20.6 

K SEE MIL -E-1C 4.9.6.1 

L SEE MIL- E-1C 4.9.20.5 

SE E MIL-E-1C 4.7.8 

N 
SEE MIL -E-1C 4.10.3.1 

B SEE MI L-E-1C 4.9.20.4 



6AU6WA 
PREMIUM TUBE 
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6AU6WA 
PENTODE CONNECTION 

Ef = 6.3 Volts 

E2 = 150 Volts 
Ec3 - 0 Volts 
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6AU6WA 
PENTODE CONNECTION 

Ef . 6.3 Volts 
E 2 . 100 Volts 

Ec3 . 0 Volts 

0   l b 

— -- --   I c2 

0.5 -.4 
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_ 
-- 

-15 
r. 
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t..-1.....- -3, 

0 100 200 300 400 

PLATE VOLTS 

Tu G-SOL ELECTRIC I IC. EL ECTR011 TUESE 01015101 B 00101E10, BUY JERSEY, U. S. A. OCTOBER , 1955 PLATE 44463 



6AU6WA 
PREMIUM TUBE 

6RU6WA 
PENTODE CONNECT ION 

Ef 6.3 Vol ts 

Eb 250 Vol ts 
Eco 0 Volts 

I b 

— — IC2 

O -3 

GR ID VOLTS 

o 

6AU6IVA 
PENTODE CONNECTION 

Ef = 6.3 Volts 
Eb = 250 Vol ts 
Ec3 = O Vol ts 

711  

^y 

-7 -6 -5 -4 -3 

GR ID VOLTS 

5000 

cia 

o 
4000 E 

3000 , 

c., 

2000 g. 

1 000 

o 



TENTATIVE DATA SAU7 

f TUNS-SOL 

TWIN TRIODE 

PAAX HEATER 

'IN, E,3 VOLTS 3,15 VOLTS 
SERIES PARALLEL 

MAX. n.5 Ake. 12 0.6 AMP- 

AC OR DL 
'MAX 

FOR 12.6 VOLT OPERATION APPLY HEAIER 
VOLTAGE BETWEEN PINS 04 AND *5. PON 

GLASS BULB 6.3 VOLT OPERATION APPLY HEATER VOL-
TAGE BFTWEEN PIN 49 ANT PINS IV AND *5 CONxECTED TOGETHER. 

MINIATURE TYPE 

CCATEO LNIPOTENTIAL CAT1ODE 

8-.. 

BOTTOM VIEW 
MINIATURE BUTTON 

Q PIN BASE 

9A 

THE 6AU' IS A MEDIUM-ML TWIN TRIODE IN THE 9 PIN MINIATURE CONSTRUCTION. 

IT IS INTENDED FOR LISE IN 600 MILLIAMPERE SERIES STRING TV APPLICATION'S. 
EXCEP - FOR HEATER RATINGS AND HEATER WARM-UP TIME, THE 6AU7 IS IDENTICAL 
TO THE 12AU7. 

DIRECT INTERELECTRODE CAPACITANCES 
WITH 

SRI ELD 
TRIODE OMIT 1 

GRID TO PLATE: ( G TO P' 

INPUT: G TO ( H+K) 

OUTPUT: P TO ( H+K) 

TRIODE UNIT 2 

GRID TO PLATE: ( G TO P' 

INPUT: L; TO ( H+K) 

OUTPUT: P TO ( H+K) 

A EXTERNa HIELD f315 CORRECTEY TO CATHODE OF UNIT UNDER TEST. 

1.' 
1.8 
2.0 

WITHOUT 
SHIELD 

1.5 44f 
1.6 114f 

0.40 W.J.f 

1.5 1.5 411f 
1.8 1.6 lugf 
2.0 0.32 !IMF 

RATINGS 
ENTERPREIED ACCORDING TO DESIGN tENTER SYSTEM 

EACH TRIODE UNIT 

CLASS A1 0 
AMPLIFIER 

VERTICALB 
DEFLECTION 
AMPLIFIER 

HEATER VOLTAGE 6.3 3.15 VOLTS 

MAXIMUM HEATER—CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE: 

TOTAL DC AND PEAK 200 200 VOLTS 
HEATER POSITIVE WLTH RESPEC T TO CATHODE: 

DC 100 100 VOLTS 
TCTA— DC AND PEAK 200 200 VOLTS 

MAXIMUM PLATE VOLTAGE 500 500 VOLTS 

MAXIMUM . EAK POSITIVE PLATE VOLTAGE 
(ABSOLUTE MAXIMUM) --- 1200 VOLTS 

MAXIMUM PLATE DISSIPATION: C 
EACH PLATE 2.75 2.75 WATTS 
BOTH P_ATES 5.5 5.5 WATTS 

MAXIMUM PEAK NEGATIVE GRID VOLTAGE ___ 250 VOLTS 

MAXIMUM CATHODE CURRENT 20 20 MA. 

MAXIMUM PEAK . CATHODE CURRENT --- 60 MA. 

MAXIMUM GRID CIRCUIT RESISTANCE 
FIXED BIAS OPERATION 0.25 ___ MEGDHM 
CATHOCE BIAS OPERATION 1.0 2.2 MEGOHIAS 

HEATER WARM—UP TIME APPROX.) . 11.0 SECONDS 

e FOR OPERATION IN A 525-LINE, 30-FRAINE SOSTEN AS DESCRIBED IN " STANDARDS OF GOOD ENGI NEER I lyG 
PRACTICE FOR TELEVISION BROADCASTING STATIONS; FEDERAL eouNuNiCATIONS MANI SSI ON • • THE DOTO 
CYCLE Of THE VOLTAGE PULSE NOIE TO EXCEED 15 PERCENT OF A SCANNING CYCLE. 

C IN STAGES OPERATING WITH GRID-LEAK BIAS, AN ADEQUATE CATHODE BIAS RESISTOR OR OTHER SUITABLE 
MEANS IS PEI:WIRED TO PROTECT THE TUBE IN THE ABSENCE OF EXCITATION. 

CONTINurn ON FOLLOWING PAGE 

TUAI-SOL ELEC -RI. INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. OCTOBER 1, 1960 PLATE A5993 



6AU7 TENTATIVE DATA 

TONS-SOL 

CONTINUED FROM PRECEDING PAGE 

RATINGS (coNT'o) 

EACH TRIODE UNIT 

VERTICAC 
DEFLECTION 
OSCILLATOR 

HORIZONTAL') 
DEFLECTION 
OSCILLATOR 

MAXIMUM HEATER— CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE: 

TOTAL DC AND PEAK 200 200 VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE: 

DC 100 100 VOLTS 
TOTAL DC AND PEAK 200 200 VOLTS 

MAXIMUM DC PLATE VOLTAGE 300 300 VOLTS 

MAXIMUM PLATE DISSIPATION: 
EACH PLATE 2.75 2.75 WATTS 

BOTH PLATES 5.5 5.5 WATTS 

MAXIMUM PEAK NEGATIVE GRID VOLTAGE 400 600 VOLTS 
MAXIMUM AVERAGE CATHODE CURREmT 20 20 MA. 

MAXIMUM PEAK CATHODE CURRENT 60 300 MA. 

MAXIMUM GRID CIRCUIT RESISTANCE 2.2 2.2 ,Ifl.'1,' 

()FOR OPERATION IN A 525-LINE, 30-FRAME SYSTEM AS DESCRIBED IN " STANDARDS OF GOOD ENGIREERimu 
PRACTICE FOR TELEVISION BROADCASTING STATIONS; FEDERAL COMMUNICATIONS COMMISSION". THE DUTY 

CYCLE OF THE VOLTAGE PULSE NOT TO EXCEED 15 PERCENT OF A SCANNING CYCLE. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER — EACH TRIODE UNIT 

PLATE VOLTAGE 100 250 VOLTS 
GRID VOLTAGE 0 — 8.5 VOLTS 

PLATE CURRENT 11.8 10.5 MA. 

PLATE RESISTANCE ( APPROX.) 6 500 7 700 OHMS 

TRANSCONDUCTANCE 3 100 2 200 gMHOS 

AMPLIFICATION FACTOR 20 17 
mflo VOLTAGE FOR lb .. 10 µA. ( APPROX.) --- — 24 V(11 , 

*NEATER BARN- OP TIME IS REFIRED AS TOE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 

B04 OF ITS RATED VOLTAGE AFTER PPPPP ING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT ; ONSISTIMG 
OF TOE TUBE NEATER IM SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL NEATER OPERATING 

RESISTANCE. 



TENTATI VE DATA 6AU7 
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TENTATIVE DATA 

TU118.801 

6AU7 

e 
RESISTANCE COUPLED AMPLIFIER 

EACH SECTION 

RA 

MEG. 

R . 

MEG. 

RG , 

MEG. 

Ebb -' 90 VOLTS Ebb 180 VOL TS Etb = SOO VOLTS 

IN G A IN E. Itk GAIN E. Rk GAIN E. 

0.10 0.10 0.10 3300 14 13 2200 14 26 1800 14 40 

0.10 0.24 0.10 3600 14 16 2700 15 33 2200 15 51 

0.24 0.24 0.10 7500 14 16 5100 15 30 4300 15 44 

0.24 0.51 0.10 9100 14 19 6800 15 39 5100 15 54 

0.51 0.51 0.10 13000 14 16 9100 15 30 6800 16 40 

0.51 1.0 0.10 15000 14 19 10000 16 32 7500 16 45 

0.24 0.24 10 0 15 13 0 16 33 0 17 46 

0.24 0.51 10 0 16 17 0 17 38 0 18 62 

0.51 0.51 10 0 16 14 0 18 32 0 18 53 

0.51 1.0 10 0 17 18 0 18 41 0 19 68 

ROTES: 1. E0 IS MAXIMUm RAS VOLTAGE OUTPUT FOR FIVE PERCENT (501 TOTAL NARMONIC DISTORTION. 

2. GAIN MEASURED AT 2.0 VOLTS Rids OUTPUT. 

3. FOR ZERO— RI AS DATA, GENERATifil IMPEDANCE Is NEGLIGIBLE. 

Esi gi 

Rk 

am mom mum 
Ebb 

E, 

RETER 

mg 

NOTES: COUPLING IAPACITORS ICI SMOULO BE SELECTED TO GIVE DESIREC FREQUENCY RESPONSE. 

Rb SMOULD RE ADEQUATELY BY—PASSED 

TUVO—SOL ELECTRIC INr., ELECTRON TUBE DIVISION, BLOOMFIELD, NON JERSEY, U.S.A..0 , TONER 1, 1960 PLATE m9999 
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6AU8 

TUNG•SOL 

IR IODE PENTODE 

MIN I ATUkE TYPE 

MAX 

1 

2 375« 
MAX 

2.625« 
MAX 

GLASS BULB 

H MATURE BUTTON 

9 PIN BASE E9- I 

OUTLINE DRAWING 

JE.)EC 6-3 

CCA TED UN I POTENT I AL `-',ATHODE 

HFATrp 

6.3 VOLTS 

AC DL 

ANY MOUNTING POSITION 

BOTTOM VIFw 

BASING DIAGRAM 

.1E0E0 9DX 

THE 6AU8 IS A GENEFAL-.URPOSE MINIATURE TUBE CONTAINING A SHARP CUT-OFF PENTODE 

AND A MEDIUM-MU TRIODE IN ONE ENVELOPE. EACH SECTION HAS I1S OWN CATHODE AND IS 

ELECTRICALLY INDEPENDENT, IT IS DESIGNED FOR LSE IN 600 MA. SERIES HEATER OPEPATED 

MONOCHROME AND COLOR TELEVISION RECEIVERS. THERMAL CHARACTERISTICS OF THE HEAT-

ER ARE CONTROLLED SUCH THAT HEATER VOLTAGE SJRGES DURING THE WARM-UP CYCLE APE 

MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES THAT ARE SIMILARLY CONTROLLED. THE 

PENTODE SECTION IS PARTICULARLY SUITED FOR USE AS A VIDEO AMPLIFIER, VIDEO IF AMPLI-

FIER AND SOUND IF AMPLIFIER. THE TRIODE SECTION IS INTENDED FOR USE AS A SYNC AMPLI-

FIER, SEPARATOR OR CLIPPER OR AS A SWEEP OSCILLATOR. 

DIRECT I NTERELECTRODE CAPACITANCES 
wITm NO ExTERMAL SAIELD 

GRID TO PLATE 

INPUT 

OUTPUT 

PENTODE 
SECTION 

PENTODE GRID Mi. TO TQIODE PLATE 

TRIODE GRID TO PENTODE PLATE 

PENTODE PLATE TO TRIODE PLATE 

CORTINUED ON FOLLOWING PAGE 

TRIODE 
SECTION 

I 

Pf 

r f 

f 
f 
p f 

1/4  
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6AU8 

TU118•SOL 

CONTINUED FROM PRECEDING PAGE 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

PENTODE 
SECTION 

TRIODE 
SECTION 

MAXIMUM HEATER— CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 100 VOLTS 

TOTAL DC AND PEAK 200 VOLTS 

MAXIMUM PLATE VOLTAGE 300 300 VOLTS 

MAXIMUM GRID 02 SUPPLY VOLTAGE 300 VOLTS 

MAXIMUM GRID A2 VOLTAGE SEE RATING CHART 

MAXIMUM POSITIVE DC GRID Hi VOLTAGE 0 0 VOLTS 
MAXIMUM PLATE DISSIPATION 3.0 2.5 WATTS 

MAXIMUM GRID. R2 DISSIPATION 1.0 WATTS 

MAXIMUM GRID gj CIRCUIT RESISTANCE: 

FIXED. BIAS 0.25 0.5 mEGOHm 

CATHODE BIAS 1.0 1.0 MEGOHM 

HEATER WARM— UP TIME ( APPROX.) A 110 SECONDS 

ANEATER HARm-UP TIME IS DEFINED AS THE TINE REQuIRED FOR THE VOLTAGE ACROSS THE HEATER FO REACH 
BOG OF ITS RA1E0 VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TONE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A1 AMPLIi.IL 

PENTODE TRIODE 
.>icTION SECTION 

PLATE VOLTAGE 20C 150 VOLTS 

GRID 112 VOLTAGE 125 --- VOLTS 

CATHODE BIAS RESISTOR 82 150 OHMS 

AMPLIFICATION FACTOR --- 40 
PLATE RESISTANCE ( APPROX.) 150 000 8 200 OHNS 

TRANSCONDUCTANCE 7 000 4 900 uMHOS 

PLATE CURRENT 15 9.0 MA. 

GRID 02 CURRENT 3.4 --- MA. 

GRID ti VOLTAGE ( APPROX.) FOR 

lb = logo uAMP. —8 — 6 .5 VOLTS 
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SAU8A 

875' 
-MAX 

T-6 1 
2 

2 375. 
MAX 

2 625. 
MAX 

GLASS BULB 

MINIATURE BUTTON 

9 PIN BASE E9-1 

JEDEC 6-3 

  TUNG•SOL 

TRIODE PENTODE 
MINIATURE TYPE 

COATED UNIBOTENTIAL CATHODE 

FOR 

600 MA. SERIES HEATER OPERATED 

MONOCHROME AND COLOR 

TV RECEIVERS 

ANY MOUNTING POSITION 

BOTTOM VIEW 

BASING DIAGRAM 

JEDEC 9DX 

THE 6AUBA IS A GENERAL-%RPOSE MINIATURE TUBE CONTAINING A SHARP CUT-OFF PENTOCE. 

AND A MEDIUM-MU TRIODE IN ONE ENVELOPE. EACH SECTION HAS ITS OWN CATHODE AND IS 

ELECTRICALLY INDEPENDENT. IT IS DESIGNED FOR USE IN 600 MA. SERIES HEATER OPERATED 

MONOCHROME AND COLOR TELEVISION RECEIVERS. THERMAL CHARACTERISTICS OF THE HEAT 

ER ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM-UP CYCLE AF I 

MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES THAT ARE SIMILARLY CONTROLLED. 

PENTCDE SECTION IS PARTICULARLY SUITED FOR USE AS A VIDEO AMPLIFIER, VIDEO IF APL' 

FIER AND SOUND IF AMPLIFIER. THE TRIODE SECTION IS INTENDED FOR USE AS A SYNC AMPI I 

FIER, SEPARATOR OR CLIPPER OR AS A SWEEP OSCILLATOR. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

PEN - ODE TRIODE 
SECTION SECTION 

GRID TO PLATE 0.06 2.2 

INPUT 7.5 2.6 pf 

OUTPUT 3.4 C.34 

PENTODE GRID 2 TO TRIODE PLATE ( MAX.) 0.006 TRIODE GRID GRID TO PENTODE PLATE (MAX.) -. 0.022 pf 

PENTODE PLATE TO TRIODE PLATE (MAX.) 0.12 

HEATER CHARACTERISTICS AND RATINGS 

DESIGN MAXIMUM VALUES -SEE ELE STANDARD RS.239 

AVERAGE CHARACTERISTICS 6.3 VOLTS 

HEATER WARM-UP TIME^ 
600 

11 

MA 

SECONDS 

HEATER SUPPLY LIMITS: 

CURRENT OPERAT ON 60-±40 MA 

MAXIMUM HEATER CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLT 

HEATER POSITIVE W'TH RESPECT TO CATHODE 

DC iSO VOLT= 
TOTAL DC AND PEAK 200 VOLT 3 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S. ,. OCTOBER 1, 19F2 PLATE 465e, 



6AU8A 

TUNO-SOL 

MAXIMUM RATINGS 

DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-239 

TRIODE PENTODE 

SECTION SECTION 

PLATE VOLTAGE 330 330 VOLTS 

GRID 2 VOLTAGE SEE RATING CHART 

GRID 2 SUPPLY VOLTAGE 330 VOLTS 

POSITIVE DC GRID 1 VOLTAGE O 0 VOLTS 

PLATE DISSIPATION 2.8 3.3 WATTS 

GRID 2 INPUT: 

FOR GRID 2 VOLTAGES UP TO 165 VOLTS 1.0 WATT 

FOR GRID 2 VOLTAGES BETWEEN 165 & 330 V. SEE RATING CHART 

GRID 1 CIRCUIT RESISTANCE: 

WITH FIXED BIAS 0.5 0.25 ME GOHMS 

WITH CATHODE BIAS 1.0 1.0 ME GOHMS 

TYPICAL OPERATING CHARACTERISTICS 

CLASS A 1 AMPLIFIER 

PENTODE TRIODE 

SECTION SECTION 

PLATE VOLTAGE 200 150 VOLTS 

GRID 2 VOLTAGE 125 ---- VOLTS 

CATHODE BIAS RESISTOR 82 150 OHMS 

AMPLIFICATION FACTOR ---- 40 

TRANSCONDUCTA.NCE 7000 4900 i.I.MHOS 

PLATE CURRENT 15 9.0 MA. 

PLATE RESISTANCE (APPROX.) 150,000 8200 OHMS 

GRID 2 CURRENT 1,4 ---- MA. 

GRID 1 VOLTAGE :APPROX.) FOR lb -100 µAMP. -8 -6.5 VOLTS 

ZERO BIAS: • 

(WITH Eb=40 V., Ec2=125, Instantaneous value) 

PLATE CURRENT 28 MA. 

GRID 2 CURRENT 10 MA. 

_LATER AANM-UP T NE IS DEFINED AS THE Tie REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 

801 OF ITS RATED YOLTAGE AFTER APPLYING 4 TINES RATED HEATER VOLTAGE TO A CIRCUIT COlc.ISTING 

OF THE TUBE HEADER IN SERIES RITO A RESISTANCE OF VALUE 3 TIMES 1ME NOmINAL NEATER OPFRATINu 

RESISTANCE. 

POTE: 

TmE TRIO,E SECTION 0; NAY SE DIODE-CONAE,TED AND EMPLOYED A, , HIGM-PEAvEARCE DIODE 
VIDEO- DETECTOR APPLICATIONS. THE DIODE OPERATION CAN BE OBTAINED EITHER wITM THE TRIODE 

Ol•It CORRECTED 70 THE TRIODE PLATE AND THE COMBINATION OPERATED AS THE PLATE OF THE DIODE, Om 
AITH TOE vmlooD PLATE .:, kouNDEL AND THE TRIODE ;RID OPERATED AS THE PLATE OF THE DIODE. 

THE FEUD CURVES, ALSO, APPLY FOR THE EADBA. 

U. ADDITION. 



6AV5GA 

TUNS-SOL 

PENTODE 

'— 'It -
MAX. 

• 

• 

T-II 

TT COATED UNIPOTENTIAL CAT-IODE 

—16 HEATER 

MAX 6.3 VOLTS 1.2 AMP. 

4' AC OR DC 
MAX 

ANY MOUNTING POSITION 

MAX 

GLASS BULB 
THE MAR. DiAmETER 
OF THE T-12 BULB FS 

1 9/16. 

BOTTOM VIEW 
SHORT MEDIUM SHELL 

6 PIN OCTAL 

Ecx 

THE 6AV5GA IS A BEAM PENTODE DESIGNED FOR USE AS A HORIZONTAL—DEFLECTION 
AMPLIFIER IN TELEVISION RECEIVERS. IT USES EITHER A T-1L OR T-12 BULB. 

DIRECT INTERELECTRODE CAPACITANCES — APPROX. 
WITH NO ExTERNAL SHIELD 

GRID Oa TO PLATE 0.5 uuf 
INPUT 14 uuf 
OUTPLT 7.0 uuf 

RATINGS 
INTERPRETED ACCORDING TO DEEIGN CENTER SYSTEM A 

HORIZONTAL DEFLECTION AMPLIFIER ° 
HEATER VOLTAGE 6.3 VOLTS 

MAXIMUM HEATER- CATHODE VOLTAGE: 
HEATER POSITIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 
DC 100 VOLTS 

+EATER NEGATIVE WITH RESPECT TO CATHODE 
TOTAL DC AND PEAK 200 VOLTS 

MAXIMUM DC PLATE- SUPPLY VOLTAGE ( BOOST 4- POWER SUPPLY) 550 VOLTS 

MAXIMUM PEAK POSITIVE PULSE PLATE VOLTAGE ABSOLUTE MAX.) 5 500C VOLTS 

MAXIMUM PEAK NEGATIVE PULSE PLATE VOLTACE 1 250 VOLTS 

MAXIMUM GRID 12 VOLTAGE 175 VOLTS 

MAXIMUM PEAK NEGATIVE GRID #¡ VOLTAGE 300 VOLTS 

MAXIMUM PLATE DISSIPATION ° 11 WAFTS 

MAXIMUM GRID 12 D1,3SIPATION 2.5 WATTS 

MAXIMUM DC CATHODE CURRENT 110 MA. 

MAXIMUM PEAK CATHODE CURRENT 400 MA. 

MAXIMUM GRID #¡ CIRCUIT RESISTANCE 0.47 ME:WHM 

MAXIMUM RU- E TEMPERATURE ( AT HOTTEST PO NT; 210 ° C 

HEATER WARM- UP TIME ( APPROx.) * 11.0 SECONDS 

AUNLESS OTHERWISE SPECIFIED. 

8 FOR OPERATION IN A 123-LINE, 30-FRAME TELEVISION SYSTEM AS DESCRIBED IN NSTANDARDS OF 5000 
AGINEEFFIR1 PRACTICE CONCERNING TELEVISION BRoADCAST STATIONS,. FEWERALcommexicATIONS 
COMMISSION. TEE DUTY CYCLE OF THE VOLTAGE PULSE RUST NOT ()ICU° 11 PERCENT OF ONE SCANNING 
CYCLE. 

C TMIS VALUE Mu.T NOT BB ExCEEDED. 

D IN STAGES OPERATING WITH GUID LEAK BIAS, AN ADEQUATE CATHODE- BIAS RESISTOR OR OTHER SUITABLE 
MEANS IS REQUIRED TO PROTECT THE TUNE IN TmE ABSENCE CF EXCITATION. 

* HEATER WARm-UP TimE.ISDEFIRED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 
801 OF ITS RAYED VOLTAGE AFTER APPLYING V TIMES RUUD HEATER VOLTAGE TO A CIRCUIT comsisrm 
OF THE TUBE HEATER IN SERIF:5 WITH A RESISTANCE OF VALUE 3 TIMES THE 'CHIRAL HEATER OPERATION 
RESISTANCE. 

CONTINUED ON FOLLOWING PAGE 

UNS-GEL ELECTRIC INC. ELECTRON TUBE DiviSION BLOONFIELI, NEW JERSEY, U.!, A. SE ,TEmBER 1, 1919 PLATE +560u 



6AV5GA 

TUNG-SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 
HEATE R CURRE NT 
PLAT E VOLTAGE 60 250 
GRID 42 VOL TA GE 150 150 
GRID #1. VOLTAGE OE -22.5 
PLATE RESISTANCE (AP PROX.) --- 14 500 
TR ANSCONDUCTA NCE --- 5 900 
PL ATE CU RRENT 260 4- 57 
GRI D 02 CUR RE NT 26 «,- 2.1 
GRID ea VOLTAGE (APPRO X.) 
FOR lb . j.0 MA. 

TRIODE AMPLI FI CATI ON FACTOR F 
EARPLIED FOR VERT SHORT INTERVAL SO AS NOT TO DAMAGE TUER. 
FTRI ODE CONNECTION ( SCREEN TIED TO PLATE) WITH EeE ee150 VOLTS AND E01.= - 22.5 VOLTS 

6.3 
1.2 

4-
4-
4-

VOLTS 
AMP. 
VOLTS 
VOLTS 
VOL TS 
OHMS 
uMH OS 
MA. 
MA. 

-43 4- VOLTS 
4.5 

SIMILAR TYPE REFERENCE: ExcePt for heater characteristics, the 6AV5GA is 
identical to the 12AV5GA, l'AV5GA & the 2.5,4V5GA. 

- • ADICATES A CHANGE. 

PENTCDE 

6AV5GA 
CO NN EC TI ON 

Ef = 6.3 Volts 
E02 = 150 Volts 

lb 
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6AV5GA (25AV5GA) 

6AV5GA 
  PENTODE CONNECTION   

Ef = 6.3 VO1 tS 
UMBERIBM MM. 

BMW MIR Eb = 250 Vol mmmmmmm im 
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6AV6 

GLASS BULB 

TUNII-SOL 

DOUBLE- DIODE TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.5±10 VOLTS 0.5 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

7OT 

THE 5AV6 COMBINES A HIGH-MU TRIODE AND TWO INDEPENDENT MODE UNITS IN 
THE 7 PIN MINIATURE CONSTRUCTION. IT PERMITS A SINGLE TUBE TO FUNCTION 
AS DETECTOR, AVC RECTIFIER, AND AUDIO AMPLIFIER. COUPLING BETWEEN THE 
DIODE AND TRIODE SECTIONS IS MINIMIZED BY THE USE OF INTERNAL SHIELDING. 

DIRECT INTERELECTRODE CAPACITANCES 

VITN winumT 
au 1 ELDA SHIELD 

GRID TO PLATE: ( G TO P) 2 2 MO 
INPUT: G TO ( II«) 2.2 2.2 Mgt 

OUTPU T : P TO (H+K) 1.2 0.8 M4f 
COUPL'NG: 02 DIODE PLATE TO GRID ( MAX.) 0.04 0.04 MO 

A EXTEROXL SHIELD .316 CORRECTED TO PIN NO. 

RATINGS'— 
INTERPRETED ACCORDING To DESIGN MAXIMUM SYSTEM 

HEATER VDLTAGE b.5±10% VOLTS 

MAXIMUM PLAIE VOLTAGE 330 VOLTS 

MAXIMUM PEAk HEAIER—CATHODE VOLTAGE: 

HEATER NEGA - IVE WITH RESPECT TO CATHODE 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 200 VOLTS 

DC COMPCMENT 100 VOLTS 

MAXIMUM PLATE DISSIPATI0N 0 .55 WATT 

MAXIMUM POSITIVE DC GRID li VOLTAGE Q VOLTS 

MAXIMUM DIODE CURRENT EACH UNIT FOR CONTINUOUS OPERATION 1 MA. 

—*INDICATES à CHANGE. 

 I/ 

TUNS-SOL ELECTRIC INC ELECTRON xueE DIVISION BLOOMFIFLD, NV J,RS[E, U.S.A. AUGUST 1, 1960 PLATE 09929 



6AV6 

TUNE SOL 

CONTINUED FROm PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A1 AMPLIFIER 

PLATE VOLTAGE 100 250 VOLTS 

GRID Mi VOLTAGE -1 -2 VOLTS 

PLATE RESISTANCE 80 000 62 500 OHMS 

AMPLIFICATION FACTOR 100 100 
TRANSCONOUCTANCE 1 250 1 600 gMHOS 

PLATE CURRENT 0.5 1.2 MA. 

AVERAGE DIODE CURRENT 
AT 10 VOLTS DC ( EACH UNIT) 2.0 2.0 MA. 

RESISTANCE COUPLED AMPLIFIER 

TRIODE UNIT 

PLATE SUPPLY VOLTAGE 90 250 VOLTS 

CONTROL GRID VOLTAGE 0 0 VOLTS 

PLATE LOAD RESISTOR 220 000 470 000 OHMS 

CONTROL GRID RESISTOR 10.0 10.0 MEGOHMS 

INPUT CONDENSER 0.01 0.01 pif 

OUTPUT CONDENSER 0.01 0.01 pif 

GRID RESISTOR OF FOLLOWING STAGE 470 000 470 000 OHMS 

SIGNAL SOURCE IMPEDANCE ( MAX.) 1 000 1 000 OHMS 

DISTORTION 5 5 PERCENT 

OUTPUT VOLTAGE 5.5 30 VOLTS 

VOLTAGE GAIN AT 400 CPS 42 63 

—.INDICATES A CHANGE OR ADDITION. 

INPUT 

NOTE: COUPLING CAPACITORS Ce 

AND C SHOULD BE SE-

LECTEf. TO GIvE OESIRED 
FREQUENCY RESPONSE. RA 

SHOULD BE ADEQUATELY 
BY-PASSED BY CAPALITOR 

Ce. 

î 

E, 

OUTPUT 





6AV6 

6AV6 
EACH 0 IODE UNIT 

Ef 6.3 Vol Es 

fi 

FAAS 

M 

Si ono nout 30 Vol ts 

ees 
ofe 

2 

25 50 75 100 125 150 
RECTIF IED IIICROMPERE3 

• 

• 
PLAT( 
1962 

rf O. 2, 
19.8 
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6AWBA 

TUIIII•SOL 

TRIODE PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

FOR USE AS A SYNC SEPARATOR 

AND VIDEO AMPLIFIER 

ANY MOUNTING POSITION 

GLASS BULB 

MINIATURE BUTTON 

9 PIN BASE E9-1 

OUTLINt DRAWING 

JEDEC 6-3 

BOTTOM VIEW 

BASING DIAGRAM 

JEDEC 905 

THE 6AWEIA IS A SHARP CUT-OFF PENTODE AND A HIGH MU TRIODE FEATURING A CONTROLLED 

PLATE KNEE CHARACTERIS— IC FOR THE PENTODE SECTION. THE TRIODE SECTION MAY BE USED 

SS A SYNC SEPARATOR WHILE THE PENTODE SECTION IS DESIGNED TO SERVE AS A VIDEO AM-

PLIFIER. THERMAL CHARACTER•STICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER 

JOLTAGE SURGES DURING THE WARM-UP CYCLE ARE MINIMIZED PROVIDED I— IS USED WITI— 

OTHER TYPOS WHICH ARE SIMILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 

SWHI TEHLD A WITHOUT ',MELD 

PENTODE GRID I IC' PENTODE PLATE (PG1 TO PP) MAX. .04 .05 

PENTODE : NPUT: PG TO (H+PG2+PK,G3,I.S.) 10 IC rf 
PENTODE OUTPUT: PP TO (H+ PG2+PK,G3,I.S.) 4 5 3.6 Of 

TRIODE GRID TO TRIODE PLATE: (TG TO TP) 2 2 2.2 9f 

TRIODE INPUT: TG TO (H+TK'PK, PG3, IS.) 3.4 3.2 Pf 

TRIODE OUTPUT: TP TO (I+TK—PK, PG3, IS,) 30 1.8 Pf 

PENTODE GRID 1 TO TRIODE PLATE: ( PGI TO TP) MAX. 005 .008 Pi 

PENTODE PLATE TO TRIODE PLATE: (PP TO TP) MAX. 025 .150 Pf 

A 
EXTERNAL SHIELD 315 CONNECTED TO PIN I AND PIN 5. 

CONTINUED ON FOLLOWING PAGE 

A CmANGE. 

OL I lic., FLECTRON TUBE DIVISION, BLOOMFIELD, NEB JERSEY, U.S. A.. S,:RTEMBER 1, 1962 PLA—E 



6AW8A 

TUNG-SOL 

CONTINUED FROM PRECEDING PAGE 

HEATER CHARACTERISTICS AND RATINGS 

DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 6.3 VOLTS 600 

HEATER WARM-UP TIME B 11 SECONP 

HEATER SUPPLY LIMITS: 

VOLTAGE OPERATION (PARALLEL HEATER OPERATION) 

CURRENT OPERATION (SERIES HEATER OPERATION) 

MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 JOLT` 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 100 

TOTAL DC AND PEAK 200 

—• MAXIMUM RATINGS 

DESIGN MAXIMUM VALUES • SEE EIA STANDARD RS- 239 

TRIODE PENTODE 

PLATE VOLTAGE 

GRID 2 VOLTAGE 

GRID 2 SUPPLY VOLTAGE 

PLATE DI SSIPATION 

GRID 2 DISSIPATION 

POSITIVE DC GRID 1 VOLTAGE 

GRID 1 CIRCUIT RESISTANCE 

FOR CATHODE-BIAS OPERATION 

FOR FIXED BIAS OPERATION 

330 

o 

330 VOLTS 

SEE J5-C4-2 

330 'OLTS 

3.75 WATTS 

1.1 WATTS 

O VOLTS 

1.0 1.0 ME GOHM 

0.5 0.25 ME GOHM 

--•• TYPICAL OPERATING CHARACTERISTICS 

CLASS Al AMPLIFIER 

TRIODE PENTODE 

PLATE SUPPLY VOLTAGE 200 65 150 VOLTS 

GRID 2 SUPPLY VOLTAGE 150 150 VOLTS 

GRID 1 VOLTAGE 0 VOLTS 

CATHODE BIAS RESISTOR ---- 150 OHMS 

AMPLIFICATION FACTOR 70 ----

PLATE RESISTANCE (APPROX.) 200 KOHMS 

TRANSCONDUCTANCE 4000 9500 µMHOS 

PLATE CURRENT 4.0 46 15.0 MA. 

GRID 2 CURRENT 15 3.5 MA. 

GRID 1 VOLTAGE (APPROX.) 

FOR lb = 20 µA -5 -8 VOLTS 

HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO 

REACH 80% OF ITS RATED VOLTAGE AFTER APPLYING I TIMES RATED HEATER VOLTAGE TO A CIRCUIT 

CONSISTING DF THE TUBE HEATER IN SEREIS WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL 

HEATER OPERATING RESISTANCE. 

FOR PARALLEL HEATER OPERATION, THE EQUIPMENT DESIGNER SHALL SO DESIGN THE EQUIPMENT THAT 

THE HEATER VOLTAGE IS AT THE SPECIFIED BOGEY VALUE, WITH HEATER SUPPLY VAR ATIONS RE-

STRICTED TO MAINTAIN HEATER VOLTAGE WITHIN THE SEECIFIED TOLERANCE. 

FOR SERIES HEATER OPERATION, THE EQUIPMEN - DESIGNER SHALL SO DESIGN THE EQUIPMENT THAT 

HEATER CURRENT IS AT THE SPECIFIED BOGEY VALUE, WITH HEATER SUPPLY VARIATIONS RESTRICTEC 

TO MAINTAIN HEATER CURRENT WITHIN THE SPECIFIED TOLERANCE. 
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6AW8A 

Sc) 

o 

I I 

6AW8A 

PENTODE SECTION 
Ef = 6.3 Volts 

EC 2 = 150 Vol ts 

I b 
lc 

3 

100 200 300 1400 500 

Trl 
PLATE VOLTS 



6AX3 

TUNII-110L 

DIODE 

T-9 

COATED UNIPOTENTIAL CATHODE 

FOR 

DAMPING DIODE APPLICATIONS 

IN TV RECEIVERS 

2.625' 
MAX. 

2250. 
MAX 

NC 

AC OR DC NC 

ANY MOUNTING PCSITIO"q 

GLASS BULB 

EILTT1N 

12 PIN BASE E12-70 

OLTLINE [' WANING 

JEDIC 9-59 

IC 

H H 
901-Tom VIEW 

DASING DIAGRAM 

JEDEC 12ML 

TH e 6AX3 IS'A HEATER-CATHODE SINGLE DIODE IN THE COMPACF 12 PIN T-9 CON-

STRUCTION. l'S HIGH HEATER AND CATHODE INSULATION IS DE3IGNED FOR USE A 

A DAMPING DIODE IN T.V. RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES 
NITNOUT EXTERNAL SHIELD 

CATHODE TO PLATE AND HEATER: I( TO ( P+H) 

PLATE TO CATHODE AND HEATER: P TO ( K+H 

HEATER TO CATHODE: ( H TO K) 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN mAxImUm VALUES - SEE EIA STANDARD RS- 219 

AVERAGE CHARACTERISTICS 

HEATER SUPPLY LIMITS: 

VOLTAGE OPERATION A 

6. VOLTS 

MAXIMUM HEATER - CATHODE VOLTAGE: 

HEATER REGATIVE WITH RESPECT TO CATHODE 

DC COMPONENT 

TOTAL DC AND PEAK 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT 

TOTAL DO AND PEAK 

7.5 

5.5 
2.8 

pf 
pf 
pf 

1200 MA. 

6. =:_to. 6 VnLT' 

900 VOLTS 

5000 VOLTS 

100 VOLTS 

300 VOLTS 

ATNE EQUIPMENT DESIGNER sNA.A. DESIGN THE EQUIPMENT SO THAT THE NEATER VOLTAGE IS CENTEREL AT 

THE SPECIFIED BOGEY VALUE, wITIIKEATER SUPPLY VARIATIONS RESTRICTED TO MAINTAIN NEATER VOLTAGE 
WITHIN THE :,PECIFIED TOLERANCE. 

IC 

CONTINUED ON FutewIN, PAGE 

-LNG-SOL ELECTRIC INC.. ELECTRON TUBE DivisioN, BE00mFIELD, NEw JERSEY, U.S.e..0:TOBER 1, 1961 PLATE 116280 



6AX3 

TUNG-SOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 8 
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-239 

TV DAMPER SERVICE 

PEAK INVERSE PLATE VOLTAGE 

PLATE DISSIPATION 

STEADY — STATE PEAK PLATE CURRENT 

DC OUTPUT 

AVERAGE CHARACTERISTICS 

TUBE VOLTAGE DROP 

b = 250 MILLIAMPERES DC 

5000 
D.5 

1000 

165 

VOLT 

WATT, 

MA. 

MA. 

T 

BFOR OPERATION IN A 529 LINE, 10- FRAME SESEEN AS DESCRIBED IN . STAIIIDAR0S OF GOOD EIMAMEERIMG 
PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL cOmmUNICATIONS COMMISSION, THE ORTV CYCLE 

OF TOE VOLTAGE PULSE MUST NOT EXCEED 190 OF ONE SCANNING CYCLE. 

• 



(12AX4GT) 6AX4GT 

  TUNG•SOL 

DIODE 

15 
MAX 

T-9 

, 
I 

UUL» 

9' 

32 
MAX 

GLASS BULB 

2 3. 
-4-

MAX 

1-

5' 
3-6-
MAX 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 1.2 AMP. 

AC OR DC 

ANY MOUNTING POSITION BOTTOM VIEW 
SHORT INTERMEDIATE 
SHELL 6 PIN pcTAL 

(CG 

PNSA1,2,U,& 6 SKA.L 
NOT BE USED AS TIE 

POINTS. 

THE bAX4GT IS A SINGLE INDIRECTLY-HEATED DIODE INTENDED FOR USE N 
TELEVISION HORIZONTAL FREQUENCY DAMPER SERVICE. IT IS DESIGNED TO 
WITHSTAND HIGH VOLTAGE PULSES OF LINE FREQUENCY BETWEEN CATHODE AND BOTH 
HEATER AND PLATE ELEMENTS SUCH AS NORMALLY ENCOUNTERED IN ^ DIRECT-DRIVE" 
CIRCUITS. 

DIRECT INTERELECTRODE CAPACITANCES — APPROX. 

HEATER TO CATHODE: H -0 H 

PLATE TO CATHODE ANO HEATER: P TO ( 1(4-H) 

CATHODE TO PLATE AND HEATER: K TO ( P+H) 

RATINGSA 
INTERPRETED ACCORDING TO RNA STANDARD MEI-210 

4.0 ggf 
5.0 44T 
3.5 44f 

DAMPER DIODE B 

, EATEk ,LTAGE 6.3 VJLTb 

HEATER CURRENT 1.2 AMP. 

MAXIMUM PEAK INVERSE PLATE VOLTAGE ( ABSOLUTE MAX.) 4 400 VOLTS 

MAXIMUM HEATER— CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE (ABSOLUTE MAX.) 

CC 900 VOLTS 
TOTAL DC AND PEAK 4 400 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 
DC 100 VOLTS 

TOTAL OC AND PEAK 300 VOLTS 

MAXIMUM DC PLATE CURRENT 125 MA. 

MAXIMUM PEAK PLATE CURRENT 750 MA. 

MAXIMUM PLATE DISSIPATION 4.8 WATTS 

TUBE VOLTAGE DROP IWITH TUBE CONDUCTING 250 MA.) 32 VOLTS 

A DESIGN CENTER VALUES FUI (PT VIMEREABSOLUTE mAxIMUM IS STATED. 

eFOR CPERATION IN A 525- LINE, 30- FRAME SYSTEM AS DESCRIBED IN .STANDAR4S NF GOOD ENGINEERING 
PRACTICE FOR TELEVISION STATIONS; FEDERAL COMMUNICATINNS COMMISSION". THE DUTY CYCLE OF THE 
HORIZONTAL VOLTAGE PULSE NOT TO EXCEED 15% OF A SCANIMIG CYCLE. PONER RECTIFIER OPERATION IS 
NOT RECOMMENDED. 

• 

*INDICATES AN ADDITION. 

TuNG-SOL ELECTIPC INC. ELECTRON TRBE DIVISION NEWARK, MEW dERSEY. U.S.A. DECEm8E4 1, 1953 PLATE 113499 
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TENTATIVE DATA 6AX4GTA 

• 16 
MAX 

T-9 

I 
MAX 

GLASS BULB 

2-3-
4 

MAX 
— 16 
MAX 

TUNO-SOL 

DIODE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3±10% VOLTS 1.2 AMP. 

AC OR CC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
INTERmEDIATE — SHELL 

5 PIN OCTAL 

4CG 

THE 6AX4GTA IS A HEA'ER-CATHODE-TYPE SINGLE DIODE INTENDED FOR USE AS 
THE DAMPING DIODE IN THE HORIZONTAL-DEFLECTION CIRCUIT OF TELEVISION 
RECEIVERS. IT IS PARTICULARLY USEFUL IN AUTOTRANSFORMER DEFLECTION 
SYSTEMS IN WHICH HIGI- PULSE VOLTAGES ARE APPLIED TO THE CATHODE OF THE 
DAMPER TUBE. 

EXCEPT FOR HEATER RATINGS, THE 6AX4GTA IS IDENTICAL TO THE 12AX4GTB AND 
IS UNILATERALLY INTERCHANGEABLE WITH THE 6AX4GT. 

DIRECT INTERELECTRODE CAPACITANCES - APPROX. 
WITHOUT EXTERNAL SHIELD 

CATHODE TO PLATE AND HEATER 

PLATE TO CATHODE AND HEATER 

HEATER TO CATHODE 

RATINGS A 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

8.5 mmf 
5.0 mmf 
4.0 µµf 

TV DAMPER SERVICE 

HEATER VOLTAGE 6.5±10% VOLTS 

MAXIMUM PEAK INVERSE PLATE VOLTAGE 4400 VOLTS 

MAXIMUM PLATE DISSIPATION 5.3 WATTS 

MAXIMUM STEADY—STATE PEAK PLATE CURRENT 1000 WA. 

MAXIMUM DC OUTPUT CURRENT 165 MA. 

MAXIMUM HEATER— CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT 100 VOLTS 

TOTAL DC AND PEAK 300 VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DC COMPONENT 900 VOLTS 

TOTAL DC AND PEAK 4400 VOLTS 

CONTINUED ON FOLLOWING PAGE 
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6AX4GTA TENTATIVE DATA 

TUNO-SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

AVERAGE CHARACTERISTICS 

HEATER VOLTAGE 

HEATER CURRENT 

TUBE VOLTAGE DROP Ib'250 MA. DC 

NOTE: 

OPERATION OF THIS TUBE AS A POWER RECTIFIER IS NOT RECOMMENDED. 

FOR OPERATION IN A 525-LINE, TO-FRAME SYSTEM AS DESCRIBED IN " STANDARDS OF GOOD ENCINEERINu 
PRACTICE FOR TELEVISION BROADCAST STATIONS: FEOERAL COMMUNICATIONS COMMISSION", TVE DUTY CYCLE 
OF THE VOLTAGE PULSE MUST NOT EXCEED 15% OF ONE SCANNING CYCLE. 

DESIGN-MAXIMUM RATINGS ARE LIMITING VALUES OFOPERATING AND ENVIRONMENTAL CONDIIIONS APPLICADLL 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PuBLISmED DATA, AND SHOULD 
NOT BE EXCEEDED UNDER THE WORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES THESE 
VALUES TO PROVIDE ACCEPTABLE SERvICEABILITy OF THE DEVICE, TARING RESPONSIBILITY FOR THE 
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE 
EQUIPMENT MANUFACTURER SHOULD DESIGN 50 THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN-MAXIMUM 
VALUE FOR THE INTENDED SERVICE IS EXCEEDED MITI. A BOGEY DEVICE UNDER THE HORST PROBABLE 
OPERATING CONO TIONS WITH RESPECT TO SUPPLY -VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, 
EQUIPMENT CONTHOL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION. ANT ENVIRONMENTAL cOmniTioNs. 

1000  

.800 

-J 

X 

6AX4GTA 

Ef = 6.3 Volts 

20 30 40 50 60 70 
 PLATE VOLTS  

III 1111 II I f-1 1 -TT-



TENTATIVE DATA 6AX4GTB 

Th 

T-9 

4 1Z 
MAX 

GLASS BULB 

TUNO-SOL 

DIODE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

u,5 VOLTS 1.2 ,WP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
INTERMEDIATE — SHELL 

5 PIN OCTAL 

HOG 

THE bAX4GTB IS 4 ', INGLE HEATER—CATHODE TYPE DIODE INTr_NDED 

AS THE DAMPING lIEGE IN THE HORI.:ONTAL—DEFLECTION CIRCJII • 
RECIIVERS. IT WS DESIGNED TO MTWSTANE HIGH PULSE VOLTAGES BEIWEL'. 

PLATE AN.. CATHODE WHI2H MAKES THE TUBE Pffi2TICULARLY USFELL IN AUTOT-• 
LOPMEP LELLECTION SYSTEMS IN NH CH HIGH PULSI VOLTAGS ARE APPLu 

DIRECT INTERELECTRODE CAPACITANCES - APPPDX 
WITHOUT EXTERNAL SHIELD 

CAThODE TO PLATE AND HEALER 

PLATE TO CATHODE AND 1EATER 

HEATER TO CATHODE 

RATINGS A 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

TV DAMPER SERVICE 

HEATER VOLTAGE 

MAXIMUM PEAK INVERSE PLATE VOLTAGE 

MAXIMUM PL.ATE DISSIPATION 

MAXIMUM STEADY— STATE PEAK PLATE CURHENT 

MAXIMUM DC OUTPUT CURRENT 

MAXIMUM HEATER — CATHODE VOLTAGE: 

HEATER POSITIVE WI'H RESPECT TO CATHODE 

DC COMPONENT 

TOTAL DC AND PEAK 

,CFATER NEGATIVE WITH RESPECT TO CATHODE 

DC COMPONENT 

TDTAL DC AND PEAR 

,LITER wARM— UP TIME , APPROX.) . 

b.5 m/-0 
5.0 µelf 
4.0 g4f 

6.5 VOLTS 
.00n VOLTS 

5.3 WATTE. 

1000 MA. 

165 MA. 

.100 VDLT 

300 V - 

900 VDLT , 

5000 VOLT', 

11.0 5-ECO , 

*NEATER WARM-UP TINE IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS. THE READER TO REACH 
BOO OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATEO NEATER VOLTAGE TO A CIRCUIT CONSII.TIM. 
OF THE TUBE BEATER IN SERIES WITH R RI. Y' ,NCE OF VALUE 3 TIMES THE NOMINAL HEATER OFERATIRI. 
RES.STANCE. 

CONTINUED ON FOLUNIN1 PAGE 

 ,e 
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6AX4GTB TENTATIVE DATA 

  TUNG•SOL   

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

AVERAGE CHARACTERISTICS 

HEATER VOLTAGE 

HEATER CURRENT 

TUBE VOLTAGE DROP Ib = 2SC) MA. DC 

NOTE: 

OPERATION Of THIS TUBE AS A PONER RECTIFIER IS NOT RECOMMENDED. 

1.1 

32 

VOLTS 

AMP. 

VOLTS 

A FOR OPERATION IN A 525 -LINE, YO-FRANE SYSTEM AS DESCRIBED IN " STANDARDS OF GOOD ENGINEERING 

PRACTICE FOR TELEVISION 8ROADCAST STATIONS: FEDERAL COMMUNICATIONS COMMISSION", ENE yUTY CYCLE 
Tr TME VOLTAGE PULSE MUST NOT EXCEED 15% OF ONE SCANNING CYCLE. 

OLSIGN-MAKIMUY RATINGS ARE LIMITING VALUES OFOPERATING AND ENVIRONMENTAL CONDITIONS % PPLICABLe 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLISHED DATA, AND SHOULD 

NOT BE EXCEEDED UNDER 'ENE WORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CNEMISES THESE 

VALUES TO PREIVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE, TAKING RESPONSIBILITY El)* THE 
EFFECTS OT CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE 
EQUIPMENT MANUFACTURER SHOULD DESIGN 50 THAT INITIALLY AND THROUGHOUT LIFE NO OESIGN-IMAINTJA 

VALUE FOR THE INTENDED SERVICE IS EXCEEDED WITH A BOGEY DEVICE UNDER THE WORST PROBABLE 
OPERATING CONDITIONS WITH RESPECT TO SUPPLY- VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, 
EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, TV, TNTIRONNENTAL CONDITIONS. 

• 

• 



6AX5GT 

t.  TUNG-SOL 

DOUBLE DIOOE 

• 

• 
PLAT E 
2i«71 

SE PT. L 
1‘!1 

GLASS eULB 

COATED UNIPOTECIAL CATHODE 

HEATER 

6.5 VOLTS 1.2 AMP. 

AC 

ANY MOUNTING POS.TioN 

BOTTOM VIEW 

SmoRT INTERMEDIATE 
SHELL 6 PIN OCTAL 

6s 

THE 6AX5GT IS A FULL- WAVE RECTIFIER OF THE HEATER- CATHODE TYPE iNTENDU 
FOR uSE In AC OPERATED AND AUTOMOBILE RECE VERS. BECAUSE OF ITS HEATER 
CATHODE CONSTRUCTION IT HAS THE SAME HEATING TIME AS THAT OF OTHER 
HEATER- CATHODE TYPES IN THE RECEIVER. USE OF THIS TUBE PREVENTS EXCES-
SIVE VOLTAGES FROm APPEARING ACROSS FILTER CONDENSERS DURING WARM-ur 
PERIOD. 

RATINGS 
INT EPPm ETED ACCORDIN6 TO F.NA , TAN OARO N8-210 

HEATER VOLTAGE 6.3 VOL T' 

MAXIMUM HEAE ER-CATHODE VOLTAGE 450 VOLTS 

MAXIMUM PEAK INVERSE PLATE VOLTAGE 1250 VOLT S 
MAXIMUM PEAK PLATE CURRENT EACH PLAIE 575 MA. 
MAXIMUM HO--SwITCHING TRANSIENT PLATE CURRENT A 2.5 AMP. 
MAXIMUM AC PLATE SUPPLY VOLTAGE EACH PLATE ( OMS) SEE RATING CRAP , 
MAXIMUM D.: OUTPUT CUIVRENT EACH PLATE IRMS: SEE RATING CHAR-

A,o, OUSE' II L' , AAA, 

—I> INDICATE-5 A CIRAGE OR ADDITI ON. 

1/4..  

CONTIND EC ON POLLOWING PAG E 
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6AX5GT 

TUNG-SOL 

CCAllAvED Fk011 PRECEOlou PANE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

FULL- WAVE RECTIFIER WITH CONDENSER INPUT TO FILTER 

HEATER VOLTAGE 6.3 6.3 vOLTS 

HEATER CURRENT 1.2 1.2 AMP. 

AC PLATE VOLTAGE EACH PLATE ( Rus) 350 450 VOLTS 

FILTER INPJT CONDENSER 8 10 10 0 

EFFECTIVE PLATE SUPPLY IMPEDANCE EACH PLATE 50 105 OHMS 

DC OUTPUT VOLTAGE AT INPUT TO FILTER ( APPROX.): 

AT 62.5 MA. ( HALF LOAD) 395 ___ VOLTS 

AT 40 MA. ( HALF LOAD) -. 540 VOLTS 

AT 125 MA. ( FULL LOAD) 3,5 ___ VOLTS 

AT 80 MA. ( FULL LOAD) --- 490 VOLTS 

VOLTAGE REGULATION ( AppROX.): 

HALF- LOAD TO FULL - LOAD CURRENT 45 50 VOLTS 

8 111 SHER VALUES Of CAPACITANCE THAI INDICATED NAY SE USED HUT THE EFFECTIVE PLATE SUPPLY SPED-

•NcE NAT HATE TO HE INCREASED TO PREVENT DACUDIUG THE »AA'Hum R•T NU FOR HOT -SIT. TCIE I 114 

TRANSIENT PLATE CURRENT. 

FULL-WAVE RECTIFIER WITH CHOKE INPUT TO FILTER 

HEATER VOLTAGE 

HEATER CURRENT 

AC PLATE VOLTAGE EACH PLATE ( RMS) 350 450 VOLTS 

FILTER INPUT CHOKE 10 10 HENRIES 

DC OUTPUT VOLTAGE AT INPUT TO FILTER ( APPROx.): 

AT 75 MA. ( HALF LOAD) 270 VOLTS 

AT 62.5 MA. ( HALF LOAD) --- 365 VOLTS 

AT 150 MA. ' FULL LOAD) 
AT 125 MA, FULL LOAD --- 

250 3-58 VOLTS 
VOLTS 

VOLTAGE REGULATION ( APPROX.): 

HALF - LOAD TO FULL - LOAD CURRENT 

6.5 6.3 VOLTS 
1.2 1.2 AMP. 

20 15 VOLTS 

6AXSOT 

Ef 6.3- Vol ts 

400 

300 

LIJ 

0. 

LI 2 

  e  

0. 

100  

25 50 75 100 125 
PLATE VOLTS  

11111 II 111 1 111 1 1111111111111 

00— 

• 

• 
IL ATE 

2122 

SEPT. 1 

1951 
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6AX7 

GLASS BULF•• 

TUNS-SOL 

DOUBLE TRIODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 
SERIES PARALLEL 

6.3 VOLTS 3.15 VOLTS 
0.3 AMP. 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

FOR 12.6 VOLT OPERATION APPLY HEATER 
VOLTAGE BETWEEN PINS AK AND 65. FOR 
6.3 DOLT OPERATION APPLY HEATER 
VOLTAGE BETINEEN PIN 69 AND PIA! IA 
Allo 65 CONNECTED TOGETHER. 

CONTROL OF HEATER CHARACTERISTICS 

ApPLIES ONLY TO 600 MA. HEATER 
CONNECTION. 

BOTTOM VIEW 
SMALL BUTTON 

9 PIN BASE 

9A 

THE 6AX7 COMBINES TWO COMPLETELY INDEPEWENT HIGH—ML TRIODES N THE 
SMALL 9 PIN BUTTON CONSTRUCTION AND IS DESIGNED FOR USE IN 600 MA. 
SERIES HEATER OPERATED RECEIVERS. IT IS ADAPTABLE TO APPLICATIONS WHERE 
HIGH VOLTAGE GAIN AND tOW HEATER POWER ARE THE IMPORTANT CONSIDERATION, 
SUCH AS VOLTAGE AMPLIFIERS; PHASE INVERTERS AND MULTIVFBRATORS. THERMAL 
CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE 
SURGES DURING THE WARM—UP CYCLE ARE MINIMF2ED PROVIDED IT IS USED WITH 
OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. WITH THEDCEPTIONOFHEATER 
RATINGS, ITS CHARACTERISTICS ARE IDENTICAL TO THE 12AX7. 

GRID TO PLATE 

INPUT 

OUTPUT ( SE,:"ION 1) 

OUTPUT ( SECTION 2) 

DIRECT INTERELECTRODE CAPACITANCES 

siiio" 
1.7 
1.8 

1.9 
1.9 

* WITH EXTERNA; SHIELD 6316 CONNECTED TO CATHODE OF SECTION UNDER TEST. 

RATINGS 
INTERPRETED ACCORDING TO DES GA CENTER SYSTEM 

EACH TRIODE UNIT 

HEATER VOLTAGE 

MAXIMUM HEATER — CATHODE VOLTAGE: 

HEAl'ER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

HEA'ER POSITIVE WITH RESPECT TO CATHODE 
DC 
TOTAL DC AND PEAK 

MAXIMUM PLATE VOLTAGE 

MAXIMUM NEGATIVE DC GRID VOLTAGE 

MAXIMUM POSITIVE DC GRID VOLTAGE 

MAXIMUM PLATE DISSI , ATION 

HEATER WARM— UP TIME ( APPROX.) * 

WITHOUT 
SHIELD 

1.7 
1.6 

0•46 
0.34 

3.15 6.3 VOLTS 

200 VOLS 

100 VOLS 

200 VOLTS 

300 VOL" 

50 VOL 
0 VOLTS 

1 WATT 

11.0 SECONDS 

*HEATER WARN- UP TINE IS DEFINED AS THE TINE REQUIRED FOR THE VOLTAGE ACROSS NNE HEATER TO REACH 

BOB OF ITS RATED VOLTAGE AFTER APPLYING H TINES RATED HEATER VOLTAGE To A CIRCulT CONSISTING 
OF THE TORE NEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TINES THE NOmINAL HEATER OPERATING 
RESISTANCE. 

CORTINuED ON FOLLOWING PAGE 

 Ki 

rump-SOL ELECTRIC INN. ELECTRON TUBE Divi6JON BLOOMFIELD, REP JERSEY, U.S.A. SkPrEMBER 1, 1464 PLATE 13,,, 



6AX7 

TUNO-SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A1 AMPLIFIER - EAC, 

HEATER VOLTAGE ( PARALLEL CONNE ION) 

NEATER CURRENT 

PLATE VOLTAGE 

GRID VOLTAGE 

AMPLIFICATION FACTOR 

PLATE RESISTANCE 

TRANSCONDUCTANCE 

PLATE CURRENT 

3.1' 

_ 

3.15 VOLTS 

0.6 AMP. 

250 vurs 
-2 VOLTS 

1.2 

OHMS 

µmH05 

MA. 

RESISTANCE COUPLED AMPLIFIER 

Rp 

MEG. 

Rs 

MEG. 

Rgj 

MEG. 

Ebb = 90 VOLTS Ebb = 180 VOLTS Ebb ' 300 VOLTS 

Rk GAIN Ep Rk GAIN Ep Rk GAIN Eo 

0.10 0.10 0.1 1700 31 5.0 1000 40 15 760 43 30 
0.10 0.24 0.1 2000 38 6.9 1100 46 20 900 50 40 

0.24 0.24 0.1 3500 43 6.5 2000 54 18 1600 58 37 
0.24 0.51 0.1 3900 49 8.6 2300 59 24 1800 64 47 

0.51 0.51 0.1 7100 50 7.4 4300 62 19 3100 66 39 
0.51 1.0 0.1 7800 53 9.1 4800 64 24 3600 69 46 

0.24 0.24 10 0 37 3.9 0 53 15 0 62 32 
0.24 0.51 10 0 44 5.4 0 60 19 0 67 41 

0.51 .0.51 10 0 44 5.0 0 61 17 0 69 35 
0.51 1.0 10 0 49 6.4 0 66 21 0 71 41 

Em IS MAXImuR AmS VOLTAGE OUTPUT FOR FIVE PERCENT TOTAL HARMONIC DISTORTION. 

GAIN MEASURED AT 2.0 VOLTS RMS OUTPUT. 

FOR ZERO- BIAS DATA, GENERATOR IMPEDANCE rs NEGLIGIOLE. 

Esig 

• 

NOTE: COUPLING CAPACITORS ICI SHOULD BE SELECTED TO GIVE DESIRED FREQUENCY 
RESPONSE. Rh SHOULD BE ADEQUATELY OT- PASSED. 

PLATE 1,395', SEPTEMBER 1, 1950 TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION OLOOMFIELD, NEW JERSEY, u.S.A. 



6AX7 
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TENTATIVE DATA 6AZ8 

7' MAX.  
n1:61 MAX * 

2 2-r 
MAX. 
i 6 

GLASS BULB 

TUNG•1101. 

TRIODE PENTODE 

UN POTENTIAL CATHODES 

HEATER 

6.3 VOLTS 0.45 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SNIALL -BUTTON NOVAL 

9 PIN BASE 

OED 

THE 6AZ8 IS A MEDIUM MU TRIODE AND A SEMI-REMOTE CUTOFF PENTODE IN THE 
9-PIN MINIATURE CONSTRUCTION. IT IS INTENDED FOR GENERAL PURPOSE APPLI-
CATIONS IN BOTH MONOCHROME AND COLOR TELEVISION RECEIVERS. THE PENTODE 
UNIT HAS HIGH TRANSCONDUCTANCE AND A SEMI REMOTE CUTOFF CHARACTERISTIC 
WHICH MINIMIZES CROSS-MODULATION EFFECTS AND OVERLOAD DISTORTION IN 
PICTURE IF STAGES. IT MAY BE USED AS AN INTERMEDIATE FREQUENCY AMPLIFIER 
VIDEO AMPLIFIER, AGC 4MPLIFIER, AND AS A REACTANCE TUBE. THE TRIODE UNIT, 
WHICH HAS A RELATIVELY HIGH ZERO-BIAS PLATE CURRENT, IS WELL SUITED FOR 
USE IN LOW-FREQUENCY OSCILLATOR SYNC-SEPARATOR, SYNC-CLIPPER, AND PHASE 
SPLITTER CIRCUITS. 

DIRECT INTERELECTRODE CAPACITANCES 
WI THOUT EXT ER NAL SHI EL D 

TRIODE UNIT: 

GRID TO PLATE 

GRID TO HEATER & INTERNAL SHIELD, & CATHODE 

PLATE TO HEATER & INTERNAL SHIELD, & CATHODE 

PENTODE UNIT: 

GRID Hi TO PLATE ( MAX.) 

GRID gi TO HEATER & INTERNAL SHIELD & GRID 13, 

GRID 12, AND CATHODE 

PLATE TO HEATER & INTERNAL SHIELD & GRID OS, 
GRID 12, AND CATHODE 

TRIODE GRID TO PENTODE PLATE ( MAX.) 

PENTODE GRID fi TO TRIODE PLATE ( MAX.) 

PENTODE PLATE TO TRIODE PLATE ( MAX.) 

RATINGS 
INTERPRETED ACCORD ING TO DESIG N CE NTER SYSTE M 

CLASS AI AMPLIFIER 

1.7 ggt 
2 µµf 

1.7 µµf 

0.02 µµ1 

6.5 µµf 

2.2 µµf 
0.027 µµf 
0.020 µµf 
0.045 µgt 

TRIODE PENTODE 
UNIT UNIT 

HEATER VOLTAGE 6.3 VOLTS 

MAXIMUM PLATE VOLTAGE 300 300 VOLTS 

MAXIMUM GRID 12 SUPPLY VOLTAGE 300 VOLTS 

MAXIMUM GRID / 2 ( SCREEN) VOLTAGE SEE RATING CHART 

MAXIMUM GRID fi (CONTROL-GRID) VOLTAGE: 

POSITIVE BIAS VALUE 0 0 VOLTS 

MAXIMUM PLATE DISSIPATION 2.6 4- 2 WATTS 

-" IND ICATES A CHANGE. 

CONTINUED ON FOL LOWING PAG E 

N.  

TUNG-SO L EL EC TRIC INC. ELECTRON TUB E DIVISI ON BL OOMFI ELD MEW JERS EY, U.S.". MAY 1, 1956 PL ATE "FM 



6AZ8 TENTATIVE DATA 

TUNG-SOL 

CONTINUED FROM PRECEDING PAGE 

RATINGS - CONT ID. 

INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

CLASS AI AMPLIFIER 

TRIODE PENTODE 
UNIT UNIT 

MAXIMUM GRIP f2 INPUT: 

FOR GRID *2 VOLTAGES UP TO ISO VOLTS 
FOR GRID #2 VOLTAGES BETWEEN 430 & MIDVOLTS ---

MAXIMUM PEAK HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 200 
HEATER POSITIVE WITH RESPECT TO CATHODE 200 0 

0.5 WATT 

SEE RATING CHART 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS AI AMPLIFIER 

TRIODE 
UNIT 

A VOLTS 

A VnUrc 

PENTODE 
UNIT 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT 0.45 AMP.. 

PLATE SUPPLY VOLTAGE 200 200 VOLTS 

GRID f2 SUPPLY VOLTAGE --- 150 VOLTS 

GRID fi VOLTAGE -6 --- VOLTS 

CATHODE—BIAS RESISTOR --- 180 OHMS 

AMPLIFICATION FACTOR 19 
PLATE RESISTANCE ( APPROX.) 5 750 300 000 olims 
TRANSCONDUCTANCE 3 300 6 000 µMHOS 

GRID fi VOLTAGE ( APPROX.) FOR PLATE 

CURRENT O. jo µAMP -19 VOLTS 

GRID fi VOLTAGE ( APPROX.) FOR 

TRANSCONDUCTANCE OF i040 µMHOS — 12.5 VOLTS 

PLATE CURRENT 13 9.5 MA. 

GRID *2 CURRENT 3 MA. 

GRID fi CIRCUIT RESISTANCE ( MAX.) C 

FOR CATHODE—BIAS OPERATION 1.0 1.0 MEGOHM 

FOR FIXED—BIAS OPERATION 0.5 0.25 MEGOHNI 

ATHE HEATER-CATHODE VOLTAGE SHOULD NOT EXCEED THE VALUE OF THE OPERATING CATHODE BIAS BECAUSE 
THE VOLTAGE BETWEEN THE HEATER AND CATHODE IS ALSO APPLIED BETWEEN THE CATHODE AND GRID 03. 
THE NET RESULT IS TO MARE GRID 63 NEGATIVE WITH RESPECT TO CATHODE WITH POSSIBLE MANGE IN 
TUBE CHARACTERISTICS. 

RENE DC COMPONENT MUST NOT EXCEED 100 VOLTS. 

C IF EITHER UNIE IS OPERATED AT MAXIMUm RATED CONDITIONS, GRID fl CIRCUIT RESISTANCES FOR BOTH 

UNITS SHOULD NOT EXCEED THE STATED VALUES. 



TENTATIVE DATA 6AZ8 

• 

• 

Iirlfll 

RATING CHART 

100 

50 

cY • 

CD 1 2 
ne LL 
CDC, 

07/  

;MAXI UM OPERATING 

AREA OF 
//i „ I BLE OPERATON PERM] I   

/   

r ////  

6AZ8 
Ef = 6.3 Volts 

THIS CURVE ALSO APPLIES TO TYPES 

IN WHICH GRIDS N2 & 1/4 ARE CONNECTED 

TO,FTHER WITHIN THF TURF 

25 so 75 
GRID #2 VOLTAGE EXPRESSED AS % OF 
MAX. GRID #2 SUPPLY VOLTAGE RATING 

LI  
6AZ8 

TRIODE UNIT 

Ef = 6.3 Volts 

4•J 

100 200 300 400 
PLATE VOL13 

Ti  1 
TuNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JiRSEY, U.S.A. FEBRUARY 1, 1956 PLATE 114513 
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6BA6 

(  TUNG-SOL   

GLAr,S EL,L , 

41414TdRE 
7 Ply ANSE 17-: 

001114 E DRARIR• 
.1 ( DEC 

la75' 
MAX 

2125' 
MAX 

PENTODE 
MINIATURE TYPE 

COATED UN1POTENTIAL CATHODE 

HEATER 

6.510.6 VOLTS 300 

AC OR DC 

ANY MOUNTING POSITION 

3..TTOM VIE s 

P4SII+G DIMIA 

EDEC • 

THE 6BA6 IS A PENTODE AMPLIFIER HAVING REMOTE CONTROL GRID CHAPACTUflUL 

AND UTILIZING THE MINIATURE CONSTRUCTION. AS AN RF AMPLIFIER ITIS CHA L. :• 

TERIZED BY -UGH TRAPt3CCMUCTANCE AND LOA CAPACITANCE. 

DIRECT INTERELECTRODE CAPACITANCES 
WITH SHIELDA WITHOUT SHIELD 

GRID TO PLATE: Gi -0 P ( MAX.) 0.0035 0.0035 pf 
INPUT: G, TO (H+K-1,32-FGAIs) 5.5 5.5 pf 

ourPu - : P TO ( H+K-I-G 2+G 3e,Is) 5.5 5 rf 

A EXTERIEAL SHIELD 4316 CONNECTED TO PIN 10. 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUN SYSTEN 

MAXIMUM PEA< HEATER — CATHODE VOLTAGE: 

HEA - EP NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 200C VOLTS 

MAXIMUM PLATE VOLTACE 330 VOLTS 

MAXIMLm ERIO R2 SUPPLY VOLTAGE 330 VOLTS 

MAXIMUM GRID R2 VOLTAGE SEE H5- C4 

MAXIMLM GRID *3 VOLTAGE PIN 42 CONNECTED TO PIN 07 AY sOoxEr 

MAXIMUM POS TIVE CC GRID Oei VOLTAGE 0 VOLTS 

MAXIMUM NEGATIVE DC GRID Hi VOLTAGE 55 VOLTS 

MAXIMUM PLATE DISSIPATION 514 WATTS 

MAXIMUM GRID * 2 DISSIPATION: 

FOR VOILTAPES UP TO 165 VOLTS 0.7 WAT": 

FOR VOLTAGES BETWEEN 1.65 & 330 VOLTS SEE .. 4-C4 

CIRE DC COWPORENY RUST NOT ExCFE0 100 VOLTS. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A1 AMPLIFIER 

PLATE VOLTAGE 100 250 voLrs 
GRID t3 VOLEASE 0 0 VOLT'S 

GRID R2 VOLTAGE 100 100 VOLTS 
CATHOCE BIAS RESISTOR 68 68 OHM:, 

PLATE RESISTANCE ( APPROX.) 0.25 1.0 MEGOrw 

TRANSCONDUCTANCE 4 300 4 LOO umMOS 

PLATE CLRRENT 10.8 11 MA. 

GRID *2 CURRENT 4.4 u.2 MA. 
GRID ii VOLTAGE ( APPROX.) FOR Gm  = *DuMHOS —20 — 20 VOLTS 

— iriwnicATES A Cl4NGE. 

TDR4-soT EiEcTaic INC. ELECTRON TUBE DIVISION BLOOmFIELD, NEW JERSEY, u.S.J..,LL. 1 



613A6 

6BA6 
PENTODE CONNECTICN 

- Ef c.; Vol ts 
EC2 = 100 Vol ts 

F = 
-0 

= 0 Vol ts 
C3 
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6BA6 
IENTODE CONNECTION 
Ef = • 6.3 Volts 
Eb 2.50 Vol ts 
EC} = O Vol ts 

-30 -20 - 0 
GRID g VOLTS 
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TENTATIVE DATA 6 BA7 

PLATE 
2011 

OCT. 1, 
1948 

7" 

21. 
MAL 

MAX. 

_t 

GLASS BULB 

TUNG-SOL 

HEPTODE 

MINIATURE TYPE 

UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 300 MA. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL BUTTON 

PIN BASE 

THE 68A7 IS A CATHODE TYPE HIGH GAIN PENTAGRID CONVERTEP IN THE SMALL 
9- PIN BUTTON CONSTRJCT!ON. IT IS DESIGNED FOR SERVICE AS A COMBINED LOCAL 
OSCILLATOR AND MIXER AT HIGH FREQUENCIES, ESPECIALLY IN THE FM BROADCAST 
BAND. 

DIRECT INTERELECTRODE CAPACITANCES 
W ITN NO EXTERNAL SHIELD 

GRID 03 TO PLATE: ( G3 TO P) MAX. 

GRID fi TO GRID 03: ( Gt. TO G3 ) MAX. 

GRID fi TO PLATE: ( GI TO P) MAX. 

GRID fi TO CATHODE: ( G1 TO N) 

GRID 01 TO ALL EXCEPT CATHODE: 

Gi TO ( H+G26G4.1-G34-G5iP+IS) 

CATHODE TO ALL EXCEPT GRID fi: 
N TO ( H+G2E.G44-G3.1-G5.1-P-1-1S) 

RF INPU - : G3 TO ( N+K+GeGAG4.I.G5+P-1.1S) 

OSCILLATOR INPUT: Gi TO ( H+Ki-GAG4-1-G34-G5i-P+IS) 

MIXER OUTPUT: P TO 111-1-K-I-Gi+GAGeG3.1-65+1S) 

RATINGS 

0.19 ggf 
0.1 ggf 
0.05 ggf 
3.5 ggf 

3.4 g4f 

4 44f 

9.5 ggf 
6.7 44f 

8.3 44f 

lerRPRETED ACCORDING TO RNA STANDARD M8-210 

HEATER VOLTAGE 6.5 VOLTS 

MAXIMUM HEATER-CATHODE VOLTAGE 90 VOLTS 

MAXIMUM PLATE VOLTAGE 300 VOLTS 

MAXIMUM GRIDS 02 & 04 VOLTAGE 100 VOLTS 

MAXIMuM GRIDS 02 & 04 SUPPLY VOLTAGE 500 VOLTS 

MAXIMUM NEGATIVE GRID 03 VOLTAGE 100 VOLTS 

MAXIMUM POSITIVE GRID 03 VOLTAGE 0 VOLTS 

MAXIMUM GRID OS & INTERNAL SHIELD VOLTAGE A 0 VOLTS 

MAXIMUM PLATE DISSIPATION 2 WATTS 

MAXIMUM GRIDS 02 & 04 DISSIPATION 1.5 WATTS 

MAXIMUM CATHODE CURRENT 22 MA. 

A INTERRAL SHIELD ( PINS OS AND ON L.CONMECTED DIRECTLY TO GROUND. 

CONTINUED ON FOLLONING PAGE 

COPYRIGHT IRAS SY TUNG.SOL ELECTRIC INC ELECTRON TUBE DIVISION NEWARK NEW JERSEY U SA 



6BA7 TENTATIVE DATA 

TUNG-SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CONVERTER SERVICE - SEPARATE EXCITATION 
THE CHARACTERISTICS SHOWN WITH SEPARATE EXCITATION 
CORRESPOND VERY CLOSELY WITH THOSE ° STAINED IN A 
SELF-EXCITED OSCILLATOR CIRCUIT OPERATING WITH ZERO 
SIAS. 

HEATER VOLTAGE 6.5 6.5 VOLTS 

HEATER CURRENT 300 300 MA. 

PLATE VOLTAGE 100 250 VOLTS 

GRIDS 02 & 04 VOLTAGE 100 100 VOLTS 

GRID 03 VOLTAGE —1 —1 VOLTS 

GRID OS ANO INTERNAL SHISLD A CONNECTED DIRECTLY TO GROUND 

GRID Ii RESISTOR 20 000 20 000 OHMS 

PLATE RESISTANCE ( APPROx.) 0.5 1 mEGOtiM 

CONVERSION TRANSCONDUCTANCE 900 950 gmHos 

PLATE CURRENT 3.6 5.8 MA. 

GRIDS 02 & 04 CURRENT 10.2 10 MA. 

GRID Ii CURRENT 0.35 0.35 MA. 

TOTAL CATHODE CURRENT 14.2 14.2 MA. 

CONVERSION TRANSCONDUCTANCE 

WITH Eco -20 VOLTS 3.5 3.5 gmHOS 

A INTERNAL SHIELD ' PINS NS AND PSI CONNECTED DIRECTLY TO AROUND. 

OSCILLATOR TRANSCONDUCTANCE 
NOT OSCILLATING 

GRID 93 VOLTAGE 0 VOLTS 

GRID It VOLTAGE 0 VOLTS 
GRIDS 02 & 04 CONNECTED To PLATE 100 VOLTS 

PLATE CURRENT 32 MA. 

TRANSCONDUCTANCE BETWEEN GRID It & GRIDS026 94 
CONNECTED TO PLATE 8 000 gmHOS 

AMPLIFICATION FACTOR 16.5 

SIMILAR frPt RRIRRRACR: Ratings and Characteristics similar to 6S97I. 

PLATE 
2080 

OCT. 1, 
1948 

COPYRIOMTI949 WY TUNO-SOL ELECTRIC INC E6ECTRON TUSE DIVISION NEWARK NEW JERSEY U E A. 





6BA7 

— 1000 

Ek - 0 Volts RMS 

HI ,ci 

68A7 
4F SELF-EXCITATION 

4. 
Ef ' 6.3 Volts 

800 
Eb = 250 Volts 

' \ III EC2 & EC4 = 100 Volts 
E 3 / .. -1 Volt 
Ecs = 0 Volts 
Rgi = 20 000 Ohms -.\ 

P - Percentage Ratio of 
700 

" Cb 

Ek to Ek + Eg where 
Ek = Voltage 
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. 
across Os-

cillator -coil Sec-
tion between Ground 
and Cathode -4-- 

E0 - Oscillator Voltage 
‘ between Cathode and 

Grid. 

gc for values of Ek 

gc for values P percent 

II_ 1St Ir .... .. .._ T— o 
g 400 r 
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II 
200 

3. 00e 

b.35 0.50 0.7e 1.0 
GRID PI ( Ici MILLIAMPERES 

Ill' 

PLATE 

2082 

OCT. 1, 

I 908 

COPYRIGHT 1114111110 TUNG.SOL ELECTRIC INC CLECTRON C TUBE DIVISION NIEWARK. NEW EEEEEE U S A. 



6BA7 

• 

PLATE 
2083 

OCT. 1, 
1948 
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6I3A8 

TUNII-SOL 

• 

IR IODE PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

PIN BASE 

900 

THE 6BA8 IS A MEDIUM— MU TRIODE AND SHARP CUT— OFF PEN'ODE USING THE 9 
PIN MINIATURE CONSTRUCTION. IT IS DESIGNED FOR USE IN 600 MA. SERIES 

HEATER OPERATED TELEVISION RECEIVERS. THERMAL CHARAUERISTICS OF THE 

HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE 

WARM— UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH 

ARE SIMILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 
TRIODE eure WITHOUT SHIELD 

GRID TO PLATE 2.2 2.2 wit 
INPUT 2.7 2.5 uui 

OUTPLT — O, 1.9 -1› 0.4 ut 
PENTODE 

GRID TO PLATE (MAX.) .030 0.036 uut 

INPUT — I› 9.5 -+ 9.5 uuf 

OUTPUT 3.6 2.8 uut 
COUPLING 

pENTGOE GR D gi TO TRIODE PLATE (MAX.) .005 — 0, .010 uuf 

PENTODE PLATE TO TRIODE GRID (MAX.) .012 .022 uut 

PENTODE PLATE TO TRIODE PLATE ( MAX.) .050 0.20 uut 

HEATER VOLTAGE 

MAXIMUM HEATER — CATHODE VOLTAGE: 
HEATER POSITIVE WITH RESPECT TO CATHODE 

DC ANO PEAK 200 VOLTS 
DC 100 VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DC AND PEAK 200 VOLTS 
MAXIMUM PLATE VOLTAGE. 300 300 VOLTS 

MAXIMUM GR,D # 2 SUPPLY VOLTAGE 300 VOLTS 

MAXIMUM GRID A2 VOLTAGE SEE RATING CHART 

MAXIMUM PLATE DISSIPATION 2.0 3.25 WATTS 

MAXIMUM GRID H2 DISSIPATION 1.0 

MAXIMUM NEGATIVE GRID gi VOLTAGE 50 eVOLTS 

MAXIMUM POSITIVE GRID Ai VOLTAGE 0 VOLTS 

MAXIMUM GRID II. CIRCUIT RESISTANCE: 
FIXED BIAS 0.5 0.25 MECOHM 

SELF BIAS 1.0 1.0 MECOHM 

HEATER WARM— UP TIME ( A.PROX.) B 11.0 SECONDS 

A SMPELD 6315 -1 ED TO CATIODE BASE PIN OF SECTION UNDER TEST. 

eHEATER WARM-UP TINE IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 
ROB OF ITS RATED VOLTAME AFTER APPLyiliG 4 TIMES RATED NEATER VOLTAGE TO A CIRCUIT CONSIS -IRG 
OF THE TUNE PEWTER IN ; ERIES WITH A RESISTANCE OF VALUE 5 TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

INDICATES A CHANGE 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER. SYSTEM 

TRIODE PENTODE 

6.3 VOLTS 

CORTIMUED OM FOLLOWING PAGE 

N. .1 
TUNG-SOL ELECTRIC INC. ELECTROM TIME DIVISION BLOOMFIELD, MEW JERSEY, U.S.A. JANUARY 1, 1956 PLATE f4551 



6BA8 

TU118-SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A1 AMPL1i HR 

TRIODE PENTODE 

HEATER VOLTAGE 6.5 VOLT 

HEATER CURRENT 0.6 AMP. 

PLATE VOLTAGE 200 200 VOLTS 

GRID * 2 VOLTAGE --- 150 VOLTS 

GRID # 1 VOLTAGE -8 0 VOLTS 

CATHODE BIAS RESISTOR --- 180 Ums 
AMPLIFICATION FACTOR 18 ---
PLATE RESISTANCE ( APPROX.) 6 700 400 000 OHMS 

TRANSCONDUCTANCE 2 700 9 000 µMHOS 

PLATE CURRENT 8.0 13 MA. 

GRID 12 CURRENT --- 3.5 MA. 

GRID of VOLTAGE FOR lb = 1C) UA. (APPROX.) - 16 - 10 VOLTS 

6BA8 
GRID 12 RATING CURVE 

100 

75 

50 

25 

oo 25 50 75 

GRID #2 VOLTAGE EXPRESSED AS PERCENT 
OF MAX. GRID #2 SUPPLY VOLTAGE RATING 

100 



TENTATIVE DATA 6BA8A 

GLASS BULB 

TUNS-SOL 

IR IODE PENTODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

9 PIN BASE 
9Dx 

THE 66A8A IS A MINIATURE MEDIUM-MU TRIODE AND SHARP CUIOU PENTODE WHICH 

HAS A CONTROLLED PLATE KNEE CHARACTERISTIC. THERMAL C-IAPACTERISTICS Of 
THE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE 

WARM-UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH 
ARE SIMILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 

TR.00E eall.D A WITHOUT 
SHIELD 

GRID TO PLATE: ( G TO P) 2.2 2.2 uuf 
INPUT: G TO ( H + K) 2.7 2.5 uuf 
OUTPUT: P TO ( H + K) 1.9 0.4 uuf 

PENTODE 

GRID TO PLATE: ( Gi TO P) 0.03 0.04 Utti 

INPUT: G TO ( H+K+S.2+!.S.) 10.0 10.0 auf 
OUTPUT: P TO ( H+K+G 2+G3+I.S.) 4.5 3.6 uuf 

COUPLING 

PENTODE GRID RI. TO TRIODE PLATE 0.003 C.006 uuf 
PENTODE PLATE TO TRIODE GRID 0.006 0.016 LuLf 
PENTODE PLATE TO TRIODE PLATE 0.023 0.150 auf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

TRIODE PENTODE 
HEATER VOLTAGE 6.3 VOLTS 
MAX ,MUM HEATER- CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC AND PEAK 200 VOLTS 
DC VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DC AND PEAK VOLTS 21: 
MAXIMUM PLATE VOLTAGE 300 300 VOLTS 

MAXIMUM GRID 02 SUPPLY VOLTAGE --- 300 VOLTS 

MAX'MUM GRID R2 VOLTAGE SEE RATING CHART 

MAXIMUM PLATE DISSIPATION 2.0 3.25 WATTS 

MAXIMUM GRID in DISSIPATION --- 1.0 WATT 

MAXIMUM NEGATIVE GRID Ri VOLTAGE 50 VOLTS 

MAXIMUM POSITIVE GRID Ri VOLTAGE 0 VOLTS 

MAXIMUM GRID Ri CIRCUIT RESISTANCE: 

FIXED BIAS 0.5 0.25 MEGOMM 

SELF BIAS 1.0 1.0 MEGOHM 

HEATER WARM- UP TIME ( APPROX.) 8 11.0  SECONDS 

A SMIELD 11315 TIED TO CATHODE BASE PIN OF SECTION UNDER TEST. 

%EATER WARN-UP TIME 15 DEFINED AS THE TINE REQUIRED FEB THE VOLTAGE ACROSS THE HEATER TO REACH 
ROS OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUNE HEATER IN SERIES WITH A RESISTANCE CF VALUE 3 TINES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

CONTINUED OM FOLLOWIMG PAGE 

TuNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. APRIL 1, 1956 PLATE .4655 



6BA8A 
TENTATIVE DATA 

TUNG-SOL 

CONTINUED PROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A1 AMPLIFIER 

TRIODE PENTODE 
HEATER VOLTAGE 

6.3 VOLTS 
HEATER CURRENT 

0.6 AMP. 
PLATE VOLTAGE 200 200 VOLTS 

GRID 02 VOLTAGE 150 VOLTS 

GRID Ri VOLTAGE —8 0 VOLTS 

CATHODE BIAS RESISTOR 180 OHMS 

AMPLIFICATION FACTOR 18 
PLATE RESISTANCE ( APPROX.) 6 700 400 000 OHMS 

TRANSCONDUCEANCE 2 700 
PLATE CURRENT 8.0 9 0(1).0 µMHOS 3 

MA. 
GRID R2 CURRENT 3.5 MA. 

GRID Ni VOLTAGE FOR It,' 80 UA. ( APPROX.) —16 — 10 VOLT`, 

ZERO BIAS: WITH Eb .65V, AND Ec 2 = 1.50 V, ( INSTANTANEOUS VALUES) 
PLATE CURRENT 42 MA. 

GRID #2 CURRENT 12.5 MA. 

SIMILAR 117'13 REFRRENCR: 6848. 

100 

75 

Z' 50 
w 
I— CC 
7 CD 

— >c 
•GC 

C•J 
25 

LI-
CI 

CD 

68A8A 
GRID # 2 RATING CURVE 

oo 25 50 75 

GRID #2 VOLTAGE EXPRESSED AS PERCENT 
OF MAX. GRID #2 SUPPLY VOLTAGE RATING 

100 
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5E 04 

TUNG-SOL 

TRIODE 

MINIATURE TYPE 

7" 

MAX 

MAX 

  lï MAX 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.225 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL BUTTON 
; PIN BASE 

9oR 

THE 68C4 IS A UHF MEDILM—MU TRIODE OF THE 9—PIN MINIATURE TYPE UTILIZING 
A VERY SHORT BULB. IT IS DESIGNED FOR USE AS AN RF AMPLIFIER IN THE 
CATHODE—DRIVE CIRCUITS OF UHF TELEVISION TUNERS COVERIWG THE FREQUENCY 
RANGE OF 470 TO 890 MEGACYCLES PER SECOND. 

DIRECT IhTERELECTRODE CAPACITANCES - APPRCX. 
WITH NO EXTERNAL GHIELO 

GRID TO PLATE 1.6 uuf 
GRID TO HEATER AND CAT4ODE 2.9 uuf 
PLATE TO HEATER AND CATHODE O. uuf 
HEATER TO CATHODE 2.7 uuf 

RATINGS 
INTEWPRETED ACCORDING TO DESIGN CENTER SYSTEM 

CLASS A1 AMPLIFIER 

HEATER VOLTAGE 

MAXIMUM PEAK HEATER—CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 75 VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 75 VOLTS 

MAXIMUM PLATE VOLTAGE 250 VOLTS 
MAXIMUM PLATE DISSIPATION 2.5 WATTS 

MAXIMUM CATHODE CURRENT 25 MA. 

MAXIMUM GRID gj CIRCUIT RESISTANCE: 
FOR CATHODE—BIAS OPERATION 
FOR FIXED—BIAS OPERA - 10N 

6.3 VOLTS 

0.5 
NOT RECOMMENDED 

ME GORGEA 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS AI AMPLIFI:k 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT 0.225 AMP. 

PLATE SUPPLY VOLTACe 150 VOLTS 

CATHODE—BIAS RESISTOR 100 OHMS 

AMPLIFICATION FACTOR 48 
PLATE RESISTANCE L800 OHMS 

TRANSCONDUCTANCE 10000 µMHOS 

GRID BIAS ( APPROX.) FOR PLATE CURRENT OF 4.0 µAMP —10 VOLES 

PLATE CJRRENT 14.5 MA 

TUX -SOL ELECTRIC INC. ELECTRON TUB"! DIVISION oLoomEIELD, NEW JERSEY, U.S.A. SEPTEMBER 1, 19 55 PLATE 114..8 





6BC5 

• 

MAX 

1.875 
MAX t., 

2125 
MAX 

GLASS BULB 

MINIATURE BUTTON 

7 PIA BASE ( 7-1 

OUTLINE DRAWING 

JEDEC 5-2 

numns.sin 

PENTODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HIGH FREQUENCY INTERMEDIATE 

AND RF AMPL FIER 

ANY MOUNTING FOS,TION 
BOTTOM VIEW 

BASING DIAGRAM 

BASING DIAGRAW 

JEDEC 70D 

THE 6HC9 IS A HIGH TRANSCONDUCTANCE PENTODE VOLTAGE AMPLIFIER USING THE 
7PINMINIATURE CONSTRUCTION. IT IS USEFUL AS AN RF AMPLIFIER UP TO ABOUT 
400 MC. AND AS A HIGH—FREQUENCY INTERMEDIATE AMPLIFIER. 

DIRECT INTERELECTRODE CAPACITANCES 

PENTODE CONNECTION: 

GRID TO PLATE: ( GA TO P) MAX. 

INPUT: Gi TO ( H+K/G2iG3 & I.S.) 

OUTPUT: P TO ( H+10"62'GO& I.S.) 

TRIODE CONMECTION;(62 TIED TO PLATEL 

GRID -0 PLATE: Gi TO ( P+02) 

INPUT: GA TO ( el&G.$ & I.S.) 

CUT'UT: ( P+G2) TO ( HTK+G3 & LS.) 

A 

EXTERNAL SHIELD RO lA CONNECTED TO PIN . 7. 

WITH WITHOUT 

SHIELD SHIELD 

—4' 0.020 —4. 0.050 pf 
6.6 6.5 Pf 

—4' 2.6 1.8 pf 

2.5 Pf 
—4. 4.0 5.9 Pf 

4. , - e 1.1 . pf 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALJES - SEE LIA STANDARD RS- 2X: 

AVERAGE CHARACTERISTICS 6.5 voLTs 500 MA. 

HEATER SUPPLY I MILS: 

VOLTAGE OPERATION 6.5±0.6 VOL' 

MAXIMUM HEATER - CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS 

HEATER POSIT.VE. WITH RESPECT TO CATHODE 2008 VOLTS 

OC COMPONENT MUST NOT EXCEED 1 0 0 VOLTS. 

-*INDICATES A CHANG!. 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U. - A..FERRUARY 1, 1962 PRATE «6386 



6BC5 

TUNS-SOL 
CONTINUED FROM PRECEDING PAGE 

-*MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES - SEE ( IA STANDARD RS-239 

TRIODEC PENTODE 

PLATE VOLTAGE 530 330 VOLTE 

GRID 12 VOLTAGE PLATE SEE RATING CHART 

GRID 02 SUPPLY VOLTAGE PLATE 330 VOLT< 

PLATE DISSIPATION 2.9C 2.3 WATTS 
GRID * 2 DISSIPATION --- WATT 

GRID 01 VOLTAGE ( POSITIVE BIAS VALUE) 0 0 VOLT 

GRID 02 DISSIPATION 

FOR VOLTAGES UP TO 165 V. -55 WATTn 

FOR VOLTAGES BETWEEN 165 & 5.50 V. SEE RATING CHART 

-.TYPICAL OPERATING CHARACTERISTICS 
CLASS Al AMPLIFIER 

TB I ODE c PENTODE 

PLATE VOLTAGE 250 180 100 125 250 VOLTS 

GRID 02 VOLTAGE PLATE PLATE 100 125 150 VOLTS 

CATHODE RESISTOR 820 330 180 100 180 OHMS 
TRANSCONDUCTANCE 4400 6000 4900 6100 5700 MMHOS 

PLATE RESISTANCE 
(APPROXIMATELY) .009 . 006 0.6 0.5 0.8 MEGOHm 

AMPLIFICATION FACTOR 40 42 --- --- ---  
PLATE CURRENT 6.0D 8.0D 4.7 8.0 7.5 MA. 

GRID 02 CURRENT --- --- 1.4 2.4 2.1 MA. 

GRID 01 VOLTAGE ( APPROX.) 

FOR Ib = ID ILA. -5 -6 -8 VOLTS 

02 TIED TO PLATE. DTOTAL CURRENT FLOWING TO PLATE 9 G2. 

—9"' INDICATES A CHANGE. 
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TENTA.TIVE DATA 

TUNG-SOL 

6BC7 

• 
PLATE 
2417 

OCT. 1 
195., 

7. 

rMAX. 
e 

L. 
16 
MAX 

21Ï 

MAX 

GLASS BULB 

TRIPLE DIODE 

MINIATURE TYPE 

COA1ED UNIPOTENTIAL CATHODE 

HEATER 

6.5 VOLTS 450 MA. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

9 PIN BASE 

9AX 

THE 6BC7 COMPRISES THREE SEPARATE HIGH PERVEANCE DIODES IN THE 9 PIN 
MINIATURE CONSTRUCTION. THE ELEMENTS OF EACH DIODE ARE BROUGHT OUT 
SEPARATELY. IT CAN BE USED AS A COMBINED FM/AM DETECTOR WITHOUT THE NEED 
FOR ADDITIONAL SWITCHING. TWO OF THE DIODES ARE BALANCED FOR USE IN 
BALAKCED DETECTOR APPLICATIONS. THE THREE SEPARATE »ID INDEPENDENT 
DIOCES ALLOW FOR A MULTIPLICITY OF CIRCUIT ARRANGEMENTS IN TELEVISION 
APPLICATIONS. 

DIRECT IMTERELECTRODE CAPACITANCES - APPRCX. 
MITM NO EATERNAL SHIELD 

PLATE OF DIODE 01 10 ALL OTHER ELEMENTS 

PLATE OF DIODE 02 TO ALL OTHER ELEMENTS 

PLATE CF DIODE 03 -0 ALL OTHER ELEMENTS 

RATINGS 
INTERPRETED ACCORDING TO RYA STANDARD R8-210 

3.5 ggf 
5.5 ggf 
3.5 ggf 

HEATER VOLTAGE 6.3 VOLTS 

DIODE OPERATION CURRENT PER PLATE 12 MA. 

PEAK HEATER -CATHODE VOLTAGE 200 VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

EACH DIODE UNIT 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT 450 MA. 

AVERAGE CURRENT DIODES fi AND 03 WITH 
S VOLTS DC APPLIED 35 MA. 

ZERO VOLTAGE CURRENT OF EACH DIODE 
SECTION THRU 4°,000 OHMS 21 µA. 

MOTE: RATIO OF le A110/0K -H SMALL NOT ME GREATER THAN 1.3 AT C.D.. 5 vain. 

COPYRIGHT DSO 0V TUNG•SOL LAMP WORKS INC ELECTRON.0 TUBE DIVISION NEWARK NEW JERSEY U S. A 
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6BC8 

TUNG-SOL 

TWIN TRIODE 

MINIATURE TYPE 

• 

GRID TO PLATE ( G TO P) 

PLATE TO CATHODE ( P TO N) 

HEATER TO CATHODE ( H TO K) 

Al. INPUT: Gi TO ( H+K+1.5.) 

12 INPUT: K TO ( H+G+I.S.) A 

01 OLTPUT: P TO ( H+N+1.s.) 

12 OUTPUT: P TO ( m+G+J.s.) .4 

01 PLATE TO 12 PLATE (IP TO 2P)(MAX.) 

02 PLATE TO fi PLATE AND GRID:(2P TO 1P+iG). 

MAXIMUM 

AHEAD AS GROUNDED GRID AmPLIFIER. 

—*INDICATES A CHANGE. 

875"1 
MAX. 

T 

1.937" 
MAX. 

2.187' 
MAX. 

GLASS BULB 

WIWIATURE BUTTON 

9 " IN BASE E9-1 

OUPLINE DRAWING 

JEDEC 6-2 

COATED UNIPOTENTIAL CATHODE 

CASCODE AMPLIFIER 

FOR SERIES STRING VHF 

TELEVISION RECEIVERS 

ANY MOUNTING POSITION 2P 

BOTTOM VI Ew 

WISING DIAGRAII 

JEDEC 9A./ 

THE 6EC8 IS A MEDIUM—MU, SEMI—REMOTE CUT—OFF TWIN TRIODE USING THE 9 ' 
MINIATURE CONSTRUCT 1ON. IT IS DESIGNED FCR USE AS A CASCODE AMPLIFIL , 
VHF TELEVISION RECE VER TUNERS. 

DIRECT INTERELECTRODE CAPACITANCES 
EXTERNAL SHIELD 4315 CONNECTE° To PIN 9 

Al TRIODE 

— 0' 1.2 

—* 2.8 
-a. 2.6 

CONTINUED ON FOLLOWING PAGE 

1. 5 

12 TRIODE 

—4. 1.2 
—0. 0.12 
- 2.8 

—OA 5.5 

- 2.4 

- .02 

—* . 04 

Pf 
Pf 
Pf 
Pf 
Pf 
Pf 
Pf 
Pf 
Pf 

Pf 

TUNZ-SOI. ELECTRIC INC., ELECTRON TUPE DIVISION, BLOONTIELD, Ntw JERSEY, U.S.A. OCTOBER 1, 1961 PLATE » F.-



6BC8 

TUNG•SOL 

CONTINUED FAON PRECEDING PAGE 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS- 239 

AVERAGE CHARACTERISTICS 6.3 VOLTS 

HEATER SUP'LY LIMITS: 

VOLTAGE OPERATION 

MAXIMUM HEATER CATHODE VOLTAGE: 

HEATER WiGATIVE WITH RESPECT TO CATHODE B 

TOTAL DC AND PEAK 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 

TOTAL DC AND PEAK 

MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-239 

400 MA. 

6.5±0.6 VOLTS 

200 VOLTS 

1(:)() VOLTS 

200 VOLTS 

PLATE VOLTAGE 250 VOLTS 

PLATE DISSIPATION 2.2 WATTS 

CATHODE CURRENT —, 22 MA. 

GRID CIRCUIT RESISTANCE 0.5 MEGOHM 

TYPICAL OPERATING CHARACTERISTICS 
CLASS AI AMPLIFIER 

EACH UNIT 

PLATE VOLTAGE 150 VOLTS 

CATHODE RESISTOR 220 OHMS 

PLATE RESISTANCE * 5300 OHMS 

TRANSCONDUCTANCE 6200 gmHo , 
AMPLIFICATION FACTOR 35 
PLATE CURRENT 10 MA. 

GRID VOLTAGE ( APPROX.) FOR GM =50 µMHOS —13 VOLT 

B TMIS RATING DAY BE AS HIGH AS 300 VOLTS UNDER CUTOFF CONDITIONS WREN THE TUBE IS USED AS 
CASCODE AMPLIFIER AND THE TWO SECTIONS ARE CONNECTED IN SERIES. 

DESIGN-MAXIMUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE 
TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLISMED DATA, AND SHOULD 

NOT BE EXCEEDED UNDER THE WORST PROBABLE CONDITIONS. HIE DEVICE MANUFACTURER CHOOSES TNESE 
VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE. TARING RESPONSINILITT FOR THE 

EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. ENE 

EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY AND THROUGHOUT LIFE NO DESIGA-MAAIMUM 
VALUE FOR THE INTENDED SERVICE 15 EXCEEDED WITH A BOGET DEVICE UNDER THE WORST PROBABLE 
OPERATING CONDITIONS WITM RESPECT TO SUPPLY -VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, 
EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS. 
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TENTATIVE DATA 68D4 

T-12 

43: 2 

5 . 8 
MAX 

uu I  L___Ile 32 
MAX 

GLASS BULB 
SMALL CAP 

TUNO-SOL 

BEAM TRIODE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SHORT JUMBO-SHELL 

6 PIN OCTAL 

THE 66D4 IS A LOW CURRENT, SHARP-CUTOFF BEAM TRIODE. IT IS DESIGNED 
SPECIFICALLY FOR THE VOLTAGE REGULATION OF HIGH VOLTAGE, LOW CURRENT DC 
POWER SJPPLIES. 

GRID TO PLATE 
INPUT 
OUTPUT ( MAX.) 

DIRECT INTERELECTRODE CAPACITANCES 

RATINGS 
INTERPRETE0 ACCORDING TO RETWA ETANDAR0 NO-210 

1.0 44f 
3.8 44f 

0.04 44f 

VOLTAGE CONTROL SERVICE - DESIGN CENTER VALUES 

HEATER VOLTAGE 6.3 VOLTS 
MAXIMUM PEAK HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO.CATHODE 180 VOLTS 
HEATER PISITIVE wrrn RESPECT TO CATHOCE 180 VOLTS 

MAXIMUM DC PLATE VOLTAGE 20 000 VOLTS 
MAXIMUM UNREGULATED DC SUPPLY VOLTAGE 40 000 VOLTS 
MAXIMUM GRID VOLTAGE: 

DC VALUE -125 VOLTS 
PEAK VALUE -550 VOLTS 

MAXIMUM DC PLATE CURRENT 1.5 MA. 
MAXIMUM PLATE DISSIPATION 20 WATTS 
MAXIMUM GRID CIRCUIT RESISTANCE: 

WITH UNREGULATED SUPPLY HAVING AN EQUIVALENT 
RESISTANCE OF AT LEAST 8 MEGOHMS MEGOHMS 
WITH UNREGULATED SUPPLY HAVING AN EQUIVALENT 
RESISTANCE LESS THAN 8 MEGOHMS SEE CURVE Al 

CONTINUED ON FOLLOWING PAGE 

TuNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. MAY 1, 1954 PLATE 113)52 



6BD 4 TENTATIVE DATA 

  T U N 0-5 0 L   

CONTMED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

AS A SHUNT VOLTAGE-REGULATOR TUBE IN ACCOMPANYING CIRCUIT 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT 0.6 AMP. 

UNREGULATED SUPPLY: 

DC VOLTAGE 29 800 VOLTS 

EQUIVALENT RESISTANCE 8 MEGOHMS 

VOLTAGE DIVIDER VALUES: 

Ri ( 5 WATTS) 120 MEGONMS 

R2 ( 2 WATTS) 1 MEGOHM 

R3 ( 1/2 WATT) 2 MEGOMMS 

REFERENCE VOLTAGE SUPPLY: 

DC VALUE 500 VOLTS 

EQUIVALENT RESISTANCE 1 000 OHMS 

EFFECTIVE GRID-PLATE TRANSCONDUCTANCE 138 gmHOS 

OC PLATE CURRENT: 

FOR LOAD CURRENT OF 0 MA. 1 055 µAMP. 

FOR LOAD CURRENT OF i MA. 100 µAMP. 

AMPLIFICATION FACTOR 1 650 

REGULATED DC OUTPUT VOLTAGE: 

FOR LOAD CURRENT OF 0 MA. 

FOR LOAD CURRENT OF i MA. 
20 000 VOLTS 
19 700 VOLT , 

PLATE 43753 MAY 1, 1754 TUNG-SOL ELECTRIC MC. ELECTRON TUBE DIVISION BLOOmFIELD, NEw JERSEY, U.S... 



6BD4 

613D4 

Maximum Grid Circuit 
Resistance for 6B84 as a 
Function of Unregulated 

IX Voltage Supply 
Res i stance 

cl 3.0 
x 
CD 
C., 
41 
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1.1 
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el 2.0 
co, 
cf3 
W 
ce 
r-
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(-D'r<7.) 1.0 

c. 
'r cD 
m = z _ 

î 0 

---" 

0 25 50 75 100 

EQUIVALENT RESISTANCE OF 
UNREGULATED DC VOLTAGE SUPPLY - MEGOHMS 

6BD4 

E f .• 6.3 Vol ts 

-20 -15 -10 
GR ID VOLTS 

-5 

2. 5 

2.0 

O. 5 

O 

I I 
TJNG-SOL ELECTRIC IRC. ELECTRON TUBE DIVISION RIOONFIELO, BEC JERSEY, U.S.A. WAY 1 1954 PLATE 1.3154 
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6BD6 

• 

Ax 

2 I. 

MAX 

1 

GLASS BULB 

PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.3 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

INN 

THE 6E306 IS A MINIATJRE REMOTE-CUTOFF PENTODE DESIGNED FOR USE AS A 
RADIO-FREQJENCY OR INTERMEDIATE-FREQUENCY AMPLIFIER. 

DIRECT INTERELECTRODE CAPACITANCES 

WITH WITHOUT 
SWIELD MELD 

GRID TO PLATE ( MAX.) 0.005 0.004 
INPUT u. 4.5 
OUTPUT 5.0 5.0 

RATINGS 
IIITERPRETED ACCORDIAG TO RYA 3TAROARD 108-210 

DESIGN CENTER VALUES 

HEATER VOLTAGE 

MAXIMUM PEAK HEATER— CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 
HEATER POSITIVE WITH RESPECT TO CATHODE 

mAximum PLATE VOLTAGE 

MAXIMUM GRID 02 VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM GRID 02 DSStPATION 

MAO mum CATHODE CURRENT 

6.3 VOLT!, 

90 VOLTS 

90 VOLTS 

300 VOLTS 

125 VOLTS 

3.0 WATTS 

0.4 WATT 

14 MA. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS AI AMPLIFIER 

HEATER VOLTAGE 6.3 6.3 6.3 VOLTS 

HEATER C/RRENT 0.3 0.3 0.3 AMP. 

PLATE VOLTAGE 100 125 250 VOLTS 

GRID 03 VOLTAGE CONNECTED TO CATHODE AT SOCKET 

GRID 02 VOLTAGE 100 125 100 VOLTS 

GRID Alt VOLTAGE -1 -3 -3 VOLTS 

PLATE CURRENT 13 13 9 MA. 

GRID 42 CURRENT 5 5 3.0 MA. 

PLATE RESISTANCE 0.15 0.18 0.8 MEGOHM 

TRANSCONCUCTANCE 2 550 2 350 2 000 ilmHCS 

GRID VOLTAGE ( APPROX.) 
FOR Gm — ip limeiOS -35 -45 -35 VOLTS 

• 

—**11101CATES A CRARDE. 

*IROICATES AK ADDITION. 

'51G—SOL ELECTRIC IRC. ELECTRON TUBE OlvISIOR 11(WARK, RE« JERSEY, U.S.A. AUGUST 1, 1903 PLATE 3308 
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TENTAT VE DATA 6BE6 

MAX ., 

8 
MAX 

- 8 

t MAX 

GLASS BULB 

TUNS-SOL  .\ 

H EP TO DE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3110% VOLTS 0.5 AMP. 

4C OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

THE 68E5 IS APENTAGkID CONVERTER USING THE 7 PIN MINIATURE CONSTRUCTION. 
IT IS INTENDED FOR SERVICE AS A COMBINED OSCILLATOR AND MIXER IN 

SUPERHETERODYNE RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES 

W 11H 
8H I ELDA 

WITHOUT 
SHIELD 

MIXER GRID TO PLATE: ( 53 TO P) MAX. 0.25 0.30 If 

MIXER GRID TO OSCILLATOR GRID; ( G3 TO Gi) MAX. 0.15 0.15 ggf 

RF INPUT: G3 TO ( 11-1-K+Gi 7.0 7.0 Iluf 4-G2/.44-GS+P) 

OSCILLATOR INPUT: Ci TO (H+K+G26,4+G3+G 5+P) 5.5 5.5 ggf 

MIXER OUTPUT: P TO ( 114- i+Q21,4+ G 3+G 5) 13 8.0 (Ugf 

OSCILLATOR GRID TO CATHODE: ( Gi TO Ki-G5) 3.0 3.0 ggf 

OSCILLATOR OUTPUT: K TO (H +6 21.4+G+P ) 20 15 3 

.LIIIFff OSCILLATOR GRID TO PLATE: ( Gi TO P) MAX. 0.05 0.1 

A EXTERNAL SHIELD 0316 CONNECTED TO PIN 42. 

RATINGS*-
INTERPRETED ACCORDING TO DESIGNmu 

HEATER VOLTAGE 

MAXIMUM PEAK HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

HEATER POSITIVE WITH RESPECT TO CATHODE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRIDS 12 AND 04 VOLTAGE 

MAXIMUM GRIDS 12 AND 04 SUPPLY VOLTAGE 

MAXIMUM NEGATIVE DC GRID 03 VOLTAGE 

MAXIMUM POSITIVE DC GRID 13 VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM GRIDS 02 AND /// 4 DISSIPATION 

MAXIMUM CATHODE CURRENT 

C ONE DC COMPONENT MUST NOT EXCEED 100 VOLTS. 

— P. INDICATES A CHANGE. 

CONTINUED ON FOLLOWING PAGE 

UM SOSTEN 

6.3± 10% VOLTS 

200 VOLTS 

200C VOLTS 

530 VOLTS 

110 VOLTS 

330 VOLTS 

-55 VOLTS 

0 VOLTS 

1.1 WATT 

1.1 WATT 

15.5 MA. 

SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, 4E* JERSEY, U.S.A., JULY 1. 1960 Fn.. 



6E3E6 TENTATIVE DATA 

TUN6101. 

CONTINuED TROm PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CONVERTER 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GR ID 03 VOLTAGE 

GRIDS # 2 AND #4 VOLTAGE 

GRID Ii VOLTAGE ( OSCILLA 

GRID 01 RESISTANCE ( OSCI 

PLATE RESISTANCE ( APPROX 

GRID in CURRENT ( OSCILLA 

CONVERSION TRANSCONDUCTA 

PLATE CURRENT 

GRIDS # 2 AND 04 CURRENT 

CATHODE CURRENT 

GRID 03 VOLTAGE FOR Gc = 

GRID f3 VOLTAGE FOR Gc = 

SERVICE — SEPARATE 

TOR GRID) RMS 

LLATOR GRID) 

• ) 

TOR GRID) 

NCE 

10 (LmH00 ( APPROX.) 

100 1.1.MHOS ( APPROX.) 

EXCITATION H 

6.3±10% 
0.3 

100 g50 
—1.5 —1.5 
100 100 
10 10 

20 000 20 000 
0.4 1.0 
0.5 0.5 
455 475 
2.6 2.9 
7.0 6.8 
10.1 10.2 

—30 —30 
—6 —6 

VOLTS 

AMP. 

VOLTS 

VOLTS 

VOLTS 

VOLTS 

OHMS 

MEGOHMS 

MA. 

gmHos 
MA. 

MA. 

MA. 

VOLTS 

VOLTS 

BCHARACTERIST CS SHOWN ARE OBTAINED IN THE STANDARD RRA CONVERSION CONDUCTANCE TEST SET WHICH 
USES SEPARATE EXCITATIOR. THE CHARACTERISTICS UNDER THESE CONDITIONS CORRESPOND VERY CLOSELY 
WITH THOSE OBTAINED IN A SELF-EXCITED OSCILLATORY CIRCUIT OPERATING WITH ZERO NIAS. 

OSCILLATOR CHARACTERISTICS 
NOT OSCILLATIMG 

GRID # 3 VOLTAGE 
GRID 101 VOLTAGE ( OSCILLATOR GRID) 

GRIDS # 2 ARD 04 CONNECTED TO PLATE 

TRANSCONDUCTANCE BETWEEN GRID 01 
AND GRIDS f2 AND #4 CONNECTED TO PLATE 

AMPLIFICATION FACTOR BETWEEN GRID 01 
AND GRIDS # 2 AND 04 CONNECTED TO PLATE 

CATHODE CURRENT 

GRID 01 VOLTAGE ( APPROX.) FOR lb = IO LA 

0 VOLTS 
0 VOLTS 

100 VOLTS 

7 250 gmHos 

20 
25 MA. 

- 11 VOLT 

SIMILAR TYPE REFERENCE: Except for heater ratings, the 68E6 is identical 
to the 128E6. 

\ 
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-EXCITATION 
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- 250 Volts 
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COPYRIGHT 1045 BY TUNG-SOL ELECTRIC INC ELECTRONIC TUBE DIVISION NEWARK NEW JERSEY U S A 



(I2BE6)6BE6 

• 

• 
PLATE 
2052 

19404  

I 
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68E6 
SEPARATE EXCITATION 

Ef .. 6.3 Volts 
Eb ... 250 Volts   
E & E = 100 Volts 
E.C2 C4 
Rc 3 = -1.5 Volts  
gi = 20 000 Ohms 

ii Current Varied 
Adjustment of Oscill ato   r 
Vol tage. 

by  

gC 

1,   

  

— 

f 

I 

0.15 0.50 0.75 1.00 
GRID II MILLIAMPERES ( lc2 ) 

I 

100 

3K 
— 

g 
: 

tef 5e 
cz L.. ›. 
2c a 
Li 

00 

. 

68E6 
SELF- EXCITATION 

Ef = 6.3 Vol 
Eb - 250 Volts 
E 2 & EC4 = 100 Volts 
EC3 = 0 Volts 
Rot = 20 000 Ohms 
ICi = 0.5 Ma. 

Conversion Gain - 
IF Output Volts 

ts   

  

  

— 

--I 
 , 

 ‘ 
, 

I 1 RF Input Velts to G3 

II o 0-3 0.4 

RESONANT LOAD IMPEDANCE - IIECONMS 

COPYRIGHT 545 ST TUNO•OCIL ELECTRIC INC. ELECTRONIC TUSE DIVISION MIWIIRIC NEW 
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6BF5 

f. 

3. 
4- 

rMAX  

3! 
MAX 

2ii 

MAX 

___L 
GLASS BULB 

TUNS-SOL 

P EN TO DE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 1.2 AMP . 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

THE 6BF 5 IS A BEAM PENTODE POWER AMPLIFIER USING THE 7 PIN MINIATURE 
CONSTRUCTION . IT IS DESIGNED SPECIFICALLY FOR USE AS A VERTICAL DEFLEC-
TION AMPLIFIER IN TELEVISION RECEIVERS . 

DIRECT INTERELECTRODE CAPACITANCES 

GRID fi TO PLATE: (G! To P) 0.65 ggf 
INPUT: Gi TO (114-1(.1-G21 14 ggf 
OUTPUT: P TO (H-I.K.1-G2; 6 Mgt 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE 6.3 VOLTS 
MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE: 
TOTAL DC AND PEAK 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE: 
DC 100 VOLTS 
TOTAL DC AND PEAK 200 VOLTS 

MAXIMUM PLATE VOLTAGE 250 VOLTS 
MAXIMUM GRID 12 VOLTAGE 117 VOLTS 
MAXIMUM PLATE DISSIPATION 5.5 WATTS 
MAXIMUM GRID 02 DISSIPATION 1.25 WATTS 

VERTICAL DEFLECTION AMPLIFIERA 

HEA -ER VOLTAGE 6.3 VOLTS 
MAXIMUM DC PLATE VOLTAGE 250 VOLTS 
MAXIMUM PEAK POSITIVE VOLTAGE ( ABSOLUTE MAXIMUM) 900 yours 
MAXIMUM PLATE DIS.iIPATION B 5.0 WATTS 
MAXIMUM PEAK NEGATIVE GRID VOLTAGE 250 VOLTS 
MAXIMUM CATHODE CURRENT ( AVERAGE) 40 MA. 
MAXIMUM PEAK CATHODE CURRENT 120 MA. 
MAXIMUM GRID CIRCUIT RESISTANCE 2.2 MEGOHMS 

AFOR OPERATION lu A 5:5-LINE, 30-FRAME SYSTEM AS DES,RIIIED IN STANDARDS OF GOOD ENGINEEKING 
PRACTICE FOR TELEVISION BROADCASTING STATIONS; FEDERAL CONNuNICATION5 CONNISSION'. THE OUTY 
CYCLE OF THE VOLTAGE PULSE NOT TO EXCEED 151 OF A SCANNING CYCLE. 

BIN STAGES OPERATING wITI1 GRID-LEAK RIAS, AN ADEQuATE CATHODE BIAS RESISTOR OR OTHER SUITABLE 
WEANS IS REQUIRED TO PROTECT THE TUBE IN THE ABSENCE HF EXCITATION. 

-I> INDICATES A CHANGE. 

CONTINUED ON FOLLOWING PAGE 

TONG-SOL ELECTRIC INC. ELECTRON TARE DIVISION BLOOMFIELD. NEW JERSEY, U.S.A. MARCH 1, 0959 PLATE •5458 



6BF5 

TUNG-S OL 

CONTINUED FAON PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A,1 AMPLIFIER — SINGLE TUBE 

HEATER VOLTAGE 6.3 VOLTS 
HEATER CURRENT 1.2 AMP. 
PLATE VOLTAGE 110 VOLTS 
GRID ilz VOLTAGE 110 VOLTS 
GRID iNi VOLTAGE —7.5 VOLTS 
PEAK AF GRID ii VOLTAGE 7.5 VOLTS 
ZERO—SIGNAL PLATE CURRENT 36 MA. 
MAXIMUM SIGNAL PLATE CURRENT 39 MA. 

ZERO—SIGNAL GRID 02 CURRENT 4 MA. 
MAX MUM SIGNAL GRID 02 CURRENT 10.5 MA. 
PLATE RESISTANCE ( APPROX.) 12 000 OHMS 
TRANSCONDUCTANCE 7 500 µMHOS 
LOAD RESISTANCE 2 500 OHMS 
MAXIMUM SIGNAL POWER OUTPUT 1.9 WATTS 
TOTAL HARMONIC DISTORTION ( APPROX.) 10 PERCENT 

TRIODE CONNECTION 

HEATER VOLTAGE 
HEATER CURRENT 
PLATE VOLTAGE 

GRID VOLTAGE 
PLATE CURRENT 
TRANSCONDUCTANCE 
AMPLIFICATION FACTOR 
PLATE RESISTANCE 
GRID VOLTAGE FOR lb = 0.5 MA. ( APPROX.) 

6.3 VOLTS 
1.2 AMP. 
225 yours 
—30 VOLTS 
10 MA. 

2 700 µMHOS 
6.7 

2 500 OHMS 
—40 VOLTS 



6BF6 

TUNO•SOL 

• 
750 
MAX 

1875 
MAX • 

2 
MAX 

—j--

uL ASS BULB 

RINtATuRE BUTTON 

7 PIN BASE E7-1 

OUTLINE DRAWING 

JEDEC 5- 2 

DOUBLE— DIODE TRIODE 
MINIATURE TYPE 

:GATED UNIPOTENTIAL CATHODE 

VOLTAGE AMPLIFIER 

AND 

DETECTOR 

ANY MOUNTING POSIT ON MOTION VIEW 

sASING DIAGRAM 

JEDEC ¡ UT 

THE 66F6 IS A COMBINED LOW-MU VOLTAGE AMPLIFIER AND DOUBLE DIODE DETECTOR 
USING TIE 7 PIN MINIATURE CONSTRUCTION. THE LOW AMPLIFIOATION FACTOR OF 
THE TRIODE PERMITS LARGE VALUES OF OUTPUT SIGNAL WITH LOW DISTORTION. 

DIRECT INTERELECTRODE CAPACITANCES 

TRIODE SECTION: 

GRID TO PLATE: ( G TO TP) 

INPUT: G TO ( H+K) 

OUTPUT: TP TO CH+KI 

DIODE SECTION: 

Ai DIODE PLATE TO ARID: ( CI' TO G) MAX. 

#2 DIODE PLATE TO URIC: ( 2DP TO G) MAX. 

W2 DIODE PLATE TO -IEATER AND CATHODE 

gi DIODE PLATE TO HEATER AND CATHODE 

WITHOUT 
SHIELD 

WITH 
SHIELD 

1.8 1.9 pt 
0.7 1.2 

0.07 0.06 pf 

0.0 0.05 pf 
0.9 pf 
0.6 pf 

HEATER CHARACTERISTICS UD RATINGS 
DESISN MAX MUA VALUES - SEE MR , TANCARO RS- 239 

AVERAGE CHARACTERISTICS 6.3 \furs 

HEATER SUPPLY LIMITS: 

VOLTAGE OPERATION 

CURRENT OPERATION 

MAXIMUM PEAK HEATER— CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

HEATER POSITIVE WITH RESPECT TO CATHODE 

A EXTERWAL SHIELD 316 CONNECTED TO PIII12. 

INDICATES A CHANGE. 

CONTINUED ON FOLLOWING PAGE 

300 MA. 

b.5±0.6 VO._TS 

300±20 MA. 

90 VOLTS 

90 VOLTS' 



6BF6 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS 
DESIGN CENTER VALUES - SEE EIA STANDARD RS- 239 

PLATE VOLTAGE 

PLATE DISSIPATION 

AVERAGE DIODE CURRENT EACH UNIT FOR 

CONTINUOUS OPERATION 

TYPICAL OPERATING CHARACTERISTICS 
CLASS AI AMPLIFIER 

PLATE VOLTAGE 

GRID VOLTAtiE 

PLATE RESISTANCE 

TRANSCONDUcTANCE 

AMPLIFICATION FACTOR 

PLATE CURRENT 

LOAD RESISTANCE 

TOTAL HARMONIC DISTORTION 

POWER OUTPLT 

DIODE CURRENT EACH PLATE WITH 10 VOLTS DC APPLIED (MIN.) 

300 VOLTS 

2.5 WATT=, 

1.0 MA. 

250 VOLTS 

-9 VOLTS 

8500 OHMS 

1900 4mHos 
16 

9.5 MA. 

10000 OHMS 

6.5 PERCEN' 

300 mw. 
0.8 MA. 

20 

15 

6BF6 
TRIODE UNIT 

Ef - 6.3 Volts 

• 

100 200 300 500 
PLATE VOLTS 
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TENTATIVE DATA 6E3E7 

; 
; 

• 

• 

L Mfl. 

T-3 
MAX. 

111111 4 
876 2, I:- MIN. 
Iii 11111 4 t_ 

GLASS DilL13 

TUNS-SOL 

DOUBLE TRIODE 

SUBMINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.3 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SUBMINIATURE BUTTON 
B FLEXIBLE LEADS 

BOG 

THE 68F7 ; S A GENERAL PURPOSE TRIODE IN THE SUBMINIATURE CONSTRUCTION. 
IT IS SIMILAR IN UNCTION TO TYPE 6J6, BUT PROVIDES ADDED FLEXIBILITY 
FROM THE USE OF SEPARATE CATHODE LEADS AND THE COMPACTNESS OF THE 
SUBMINIATURE CONSTRUCTION. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO PLATE ( EACH SECTION) 
INPUT ( EACH SECTION) 
OUTPUT: 

SECTION I. 
SECTION 2 

GRID TO GRID 
PLATE TO PLATE 

A EXTFROAL SMIELD OF 0.405 INCH DIAMETER CORRECTED TO CATHODE. 

WITH A WITHOUT 
SHIELD SHIELD 

1.5 1.5 MO 
2.0 2.0 glif 

1.6 0.28 44f 
2.0 0.3 g4f 

0.008 0.009 141f 
0.55 0.75 14f 

RATINGS 
INTERPRETED ACCORDION TO RDA STANDARD 110-210 

DESIGN CENTER VALUES 

HEATER VCITAGE 
MAXIMUM HEATER—CATHODE VOLTAGE 
MAXIMUM PLATE VOLTAGE 
MAXIMUM PLATE DISSIPATION ( EACH SECTION) 

6.3 
90 
110 
1.0 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

EACH SECTION 

HEATER VOLTAGE 
HEATER CURRENT 
CATHODE BIAS RESISTOR 
PLATE CURRENT 
AMPLIFICATION FACTOR 
TRANSCONDUCTANCE 

PLATE RESISTANCE 
GRID VOLFAQE FOR 10 gAMP. PLATE CURRENT 

VOLTS 
VOLTS 
VOLTS 
WATT 

6.3 VOLTS 
0.3 AMP. 
100 OHMS 
8.0 MA. 

35 
4 800 mmHos 
7 000 OHMS 

VOLTS 

L  
TONG-SOL ELECTRIC INC. ELECTRON TORE DIVISION IEWARK. NEW JERSEY. U.S.A. AUGUST 1, 1953 PLATE 63310 
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6BG6G 

TUNS-SOL 

GLASS BULB 
SMALL CAP 

BEAM PENTODE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.9 AMP. 

AC OR DC 

MOUNTING POSITION 
VERTICAL - BASE uP OR 
DOWN. 
HORIZONTAL - PLANE OF 
PINS 2 à I VERTICAL 

BOTTOM VIEW 
MEDIUM SHELL 
6 PIN OCTAL 

58T 

THE 6BG6G IS ESSENTIALLY A MECHANICAL REDESIGN OF TYPE 6L6G TO PERMIT 
OPEPATION AS A HORIZONTAL DEFLECTION AMPLIFIER FOR TELEVISION SERVICE. 
IT USES A TOP CAP CONNECTION AND ADDITIONAL INSULATION FOR THE PLATE 
STRUCTURE TO WITHSTAND THE HIGH PEAK PLA -,E VOLTAGE ENCOUNTERED IN SUCH 
CIRCUITS. 

DIRECT INTERELECTRODE CAPACITANCES 
WITH NO EXTERRAL SHIELD 

GRID fi TO PLATE: ( Ci TO P) MAX. 

INPJT: Gi TO ( 114-K4G2+IS) 

OUTPUT: P TO ( H+Ki-G24-IS) 

RATINGS 4-
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

HORIZONTAL DEFLECTION AMPLIFIER A 

0.344— ggf 
12 4— 141f 

6.5 1•41 f 

HEATER VOLTAGE 6,3 VOLTS 

MAXIMUM HEATER — CATHODE VOLTAGE : 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 100 VOLTS 

TOTAL CC AND PEA.< 200 VOLTS 

MAXIMUM DC PLATE SUPPLY VOLTAGE ( BOOST + DC POWER SUPPLY) 700 VOLTS 

MAXIMUM PEAK POSITIVE PLATE VOLTAGE ( ABS. MAX.) 6600 VOLTS 

MAXIMUM PEAK NEGATIVE PLATE VOLTAGE 1500 VOLTS 

MAXIMUM PLATE DISSIPATION B 20 WATTS 

MAXIMUM PEAK NEGATIVE GRID fi VOLTAGE 300 VOLTS 

MAXIMUM DC GRID 42 VOLTAGE 350 VOLTS 

MAXIMuM GRID 12 DISSIPATION 3.2 WATTS 

MAXIMUM AVERAGE CATHODE CURRENT 110 MA. 

MAXIMUM PEAK CATHODE CURRENT 400 MA. 

MAximum GRID fi CIRCJIT RESISTANCE 0.47 MEGOHM 

MAXIMUM BULB TEMPERATURE ( AT HOTTEST POINT) 210 "c 

TUNG-SOL ELECTRIC INC. ELEC-ROW TUBE DIVISION BLOOLIFIELD. NEW JERSEY, U.S.A. MARCO 1, 19,9 PLATEROX3W 



6BG6G 

TUNG-SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT 0.9 AMP. 

PENTODE OPERATION: WITH Eb= 250 ., Ec2= 250V., & Eci=— i5V. 

PATE CURRENT 75 MA. 

GRID 02 CURRENT 4  
MA. 

TR ANSCONDUCTANCE 6 000 
PLATE RESISTANCE 25 000 OHMS 

ZERO BIAS: WITH Eb = 60V. & Ec2= 250V.(INSTANTANEOUS VALUES) 

PLATE CURRENT 180 MA. 

GRID 02 CURRENT 18 MA. 

CUTOFF: FOR lb= i MA. WITH Eb= 250 V. & Ec2= 250 V. 

GRID 01 VOLTAGE ( APPROX.) — 45 VOLTS 

TRIODE WITH Eb = Ec2= 250V. & E0 , =- 15V. 8.0 

A FOR OPERATION IN A 525- LINE, 30 -FRAME SYSTEM AS DESCRIBED IN STANDARDS OF GOOD ENGINEERING 
PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL COMMUNICATIONS COMMISSION . , Ten OLTY CYCLE 
OF THE VOLTAGE PULSE MUST NOT EXCEED 155 OF ONE SCANNING CYCLE. 

F IN STAGES OPERATING WITH GRI.0-.LEAN BIAS, AN ADEQUATE CATHODE BIAS RESISTGR OR OTHER 9UITABLi 
MEANS IS REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OF EXCITATION. 

SIMILAR TYPE REFERENCE: Except for heater ratings the 6BG6G is identi-
cal to the JOG6G. 

.—INDICATES A CHANGE. 







6BG6GA 

  TUNG-SOL 

BEAM POWER PENTODE 

T-12 

up 
m, 

4438" 
MAX 

560e 
MAX 

127e 
MAX 

GLASs BULB 

1117-11C OR 66-12C OR 66-123 
SNORT IIEDIUM SHELL 
5 PIN OCTAL WITH 

EXTERNAL BABRIERS 

COATED UNIPOTENTIAL CATHODE 

HEATER G W 

6.3 VOLTS 0.9 AMP. 

AC OR DC 

VERTICAL MOUNTING POSITION 

HORIZONTAL OPERATION PERMITTED IF PINS 

e2 AND 67 ARE IN A VERTICAL * LANE. 

4-

6BOTTOM VIEW 

BASING DIAGRAM 

JEDEC 581 

THE 6BG6GA 15 A BEAM-POWER PENTODE DESIGNED PRIMARILY FOR USE Ab 1HL 
HORIZONTAL-DEFLECT.ON AMPLIFIER IN TELEVISION RECEIVEPS. ELECTRICALLY 
AND PHYSICALLY, ,HE 66G6GA IS A REPLACEMENT FOR THE 6EG6G; IT DIFFERS 
PRIMARILY FROM THE 66C6G BY EMPLOYING A STRAIGHT-SIDE5 T-12 ENVELOPE. 

DIRECT INTERELECTRODE CAPACITANCES - APPROX. 
wITBOUT ExTERNAL Smi ,LD 

GRID 111 TO PLATE 

INPUT 

OUTPUT 

RATINGS 

INTERPRETED ACCORDIMG TO DESIGN CENTER SYSTEM 

HORIZONTAL DEFLECTION AMPLIFIERA 

0.8 Pf 
11.0 Pf 
6.0 pl 

MAXIMUM DC PLATE SJPPLY VOLTAGE 700 VOLTS 

MAXIMUM PEAK POSIT4VE PULSE PLATE VOLTAGE ( ADS. MAX.) 6600 VOLTS 
MAXIMUM PEAK NEGATIVE PULSE PLATE VOLTAGE 1500 VOLTS 

MAXIMUM PLATE DISSIPAIION 9 20 WATTS 

MAXIMUM PEAK NEGATIVE GRID fa VOLTAGE 300 VOLTS 

MAXIMUM GRID # 2 VOLTAGE 350 VO_TS 

MAXIMUM GRIP 82 DISSIPATION 3.2 WATTS 

MAXIMUM DC CATHODE CURRENT 110 MA. 

MAXIMUM PEAK CATHODE CURRENT 400 MA. 

MAXIMUM GRID 8j CIRCU T RESISTANCE 0.47 m2.-.0 
MAXIMUM 8ULIEt TEMPERATMRE ( AT HOTTEST POINT) 210 °c 

A 
FOR OPERATION III A 525- LINE, 30- FRAME SYSTEM AS DESCRIBED IN * STANDARDS OF GOOD ENGINEERING 
PRACTICE FOR TELEVISIO» BROADCAST STATIONS: FEDERAL COmmUNICATIONS COmmiSs.oN*, THE Bey CYCLE 
OF 111E VOLTAGE PULSE MIST NOT EXCEED 165 OF ONE SCANNING CYCLE. 

IN STAGES OPERATING wiTm GRID- LEAK BIAS, AN ADEQUATE LATmODE-BIAS RESISTOR OR OTHER SUITABLE 
MEANS 15 REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OF EXCITATION. 

%N.  

—"INDICATES A CHANGE. 

CONTINUED ON FOLLORING PAGE 

TLI1G-SOL ELh4TRIC INC. ELEcTROR TUBE DIVISION BLOOmFIELD, REM JERSEY, U.S.A. JANUARY 1, 1962 PLATE R635' 



6BG6GA 

TUNO-SOL 

CONTINUED FROM PRECEDING PAGE 

RATINGS - CONT I° 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

HORIZONTAL DEFLECTION AMPLIFIER A 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 
TOTAL DC AND PEAK 200 VOLTS 

HEATER PCSITIVE WITH RESPECT TO CATHODE 
DC 100 VOLTS 
TOTAL DC AND PEAK 200 VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

PLATE VOLTAGE 00 250 VOLTS 

GRID A2 VOLTAGE 250 250 VOLTS 
PLATE CURRENT 180 75 MA. 

'RID A2 CURRENT 18 4.0 MA. 

-,RID Al VOLTAGE ü —15 VOLTS 

PLATE RESISTANCE ( APPROX.) 25 000 OHMS 

TRANSCONDUCTANCE 6 000 gMHOS 

ARID Al. VOLTAGE ( APPROX.) FOR 11)=1.0 MA. —145 VOLTS 

TRIODE AMPLIFICATION FACTOR C 8.0 

TRIODE CONNEUED ( GRID N2 TIED TO PLAIE I: ER NEc2 . 250 VOLTS AND Eel .- 15VOLTS. 



6BH6 

TUNG•SOL 

PENTODE 

MINIATURE TYPE 

PLATE 
2669 

JUNG 1 
191 

MAX 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 150 MA. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

ICA 

THE 6BH6 IS A SHARP CUT-OFF PENTODE VOLTAGE AMPLIFIER IN THE MINIA:URE 
CONSTRUCTION. IT FEATURES HIGH TRANSCONDUCTANCE, LOW CAPACITANCES, AND 
ECONOMY Or HEATER POWER AND IS USEFUL AS A GENERAL PURPOSE AMPLIFIER AT 
BOTH LOW AND HIGH FREQUENCIES. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO PLATE: ( G TO P) MAX. 

INPUT: GI. TO ( 114.K+GrFG38 S) 

OUTPUT: P TO ( H-1K+G2+G361S) 

A ENTERNAL SIPIELD 1316 CONNECTED TO P1;5 81 ANO NT. 

WITH A 
MELD 

0.0035 
5.4 
4.4 

RATINGS 
ucutprluto ACCORDING TO RYA STANDARD w8-210 

HEATER VOLTAGE 

MAXIMUM HEATER— CATHODE VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID in VOLTAGE 

MAXIMUM GRID 112 SUPPLY VOLTAGE 

MAXIMUM MEGATIVE DC GRID it VOLTAGE 

MAXIMUM POSITIVE DC GRID 01 VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM GRID in DISSIPATION 

VITMOUT 
SHIELD 

0.0035 
5.4 
4.4 

44f 
44f 
44f 

6.3 VOLTS 

90 VOLTS 

300 VOLTS 

150 VOLTS 

300 VOLTS 

50 VOLTS 

0 VOLTS 

3 WKTTS 

0.5 WATTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A1 AMPLIFIER 

HEATER VOLTAGE 6.3 6.3 VOLTS 

HEATER CURRENT 150 150 MA. 

PLATE VOLTAGE 100 250 VOLTS 

GRID 03 VOLTAGE PIN 07 CONNECTED TO PIN f2 AT SOCKET 

GRID 112 VOLTAGE 100 150 VOLTS 

GRID 01. VOLTAGE -1 - 1 VOLT 

PLATE RESISTANCE ( APPROX.) 0.7 1.4 MEGOHMS 

TRANSCONDJCTANCE 3 400 4 600 gMHOS 

PLATE CURRENT 3.6 7.4 MA. 

GRID f2 CURRENT 1.4 2.9 MA. 

GRID 01 VOLTAGE FOR 11, w lo µA. -5 -7.7 VOLTS 

—11•1•01 CATE! A CHANGE OR ADDITION. 

COPYRIGHT HARI BY TUNO-SOL LAMP WORKS INC CLIECTRON TUB( DIVISION NIWARK. NOW JUICY U s. 
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TENTATI1,E DATA 6BH8 

GLASS BULB 

TUNG-SOL 

TRIODE PENTODE 

MINIATURE TYPE 

CCATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTDN 

9 PIN BASE 

900 

THE 6BH8 IS A SHARP CUTOFF PENTODE AND A MEDIUM MU TRJODE IN THE 9-PIN 
MINIATURE CONSTRUCTION. THE TUBE IS SUITAELE FOR GENERAL PURPOSE APPLI-
CATIONS IN BOTH MONOCHROME AND COLOR TELEVISION RECEIVERS. THE HIGH 
FIGURE OF MERIT OF THE PENTODE SECTION MAKES IT PARTICULARLY SUITED FOR 
SERVICE AS A VIDEO AMPLIFIER, VIDEO INTERMEDIATE FREQUENCY AMPLIFIER AND 
SOUND INTERMEDIATE FREQUENCY AMPLIFIER. THE TRIODE SECTION IS INTENDED 

FOR USE AS A SYNC AMPLIFIER, SEPARATOR, OR CLIPPER OR AS A SWEEP OSCIL-
LATOR. THE TRIODE SECTION MAY ALSO BE CONNECTED AS A DIODE FOR VIDEO-
DETECTOR APPLICAT,ONS. THERMAL CHARACTER.STICS OF THE HEATER ARE CON-
TROL_ED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM-UP CYCLE ARE 
MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY 
CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 
NITA NO ExTERMAL SHIELD 

GRID Ai TO PLATE 
INPUT 

OUTPUT 

PENTODE GRID Ai TO TRIODE PLATE 

TRIODE GRID TO PENTODE PLATE 

PENTODE PLATE TO TRIODE PLATE 

PENTODE TRIODE 
SECTION SECTION 

0.046 2.4 uf 
7 2.6 uuf 

2.4 0.38 uuf 

CONTINUED ON P01101116 PAGE 

0.004 uuf 
0.016 uuf 
0.G95 umf 

TOAD-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOONFIELD, NEW JERSEY, U.S.A. FEBRUARY 1, 1956 FLETE N4576 



6BH8 
TENTATIVE DATA 

TUNC•SOL 

CONTINUED FROM PRECEDING PAGE 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

PENTODE TRIODE 
SECTION SECTION 

HEATER VOLTAGE 6.3 VOLT 

MAXIMUM HEATER- CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 100 VOLTS 

TOTAL DC AND PEAK 200 VOLTS 

MAXIMUM PLATE VOLTAGE 300 300 VOLTS 

MAXIMUM GRID 52 SUPPLY VOLTAGE 300 VOLTS 

MAXIMUM GRID 52 VOLTAGE SEE RATING CHART 

MAXIMUM POSITIVE DC GRID fi VOLTAGE 0 0 VOLTS 

MAXIMUM PLATE DISSIPATION 3.0 2.5 WATTS 

MAXIMUM GRID #2 DISSIPATION 1.0 WATTS 

MAXIMUM GRID it CIRCUIT RESISTANCE: 

FIXED BIAS 0.25 0.5 MEGOHM 

CATHODE BIAS 1.0 1.0 MEGOHM 

HEATER wARM-UP TIME ( APPROX.) A 11.0 SECONDS 

AHEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 
DOS OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUNE WATER IN SERIES WITH A RESISTANCE OF VALUE ) TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A1 AMPLIFIEk 

PENTODE TRIODE 
SECTION SECTION 

HEATER VOLTAGE 6.3 VOLT', 

HEATER CURRENT 0.6 AMP. 

PLATE VOLTAGE 200 150 VOLT 

GRID 52 VOLTAGE 125 --- VOLTS 

CATHODE BIAS RESISTOR 82 --- OHMS 

AMPLIFICATION FACTOR --- 17 
PLATE RESISTANCE ( APPROX.) 150 000 5 150 OHMS 

TRANSCONDUCTANCE 7 000 3 300 µMHOS 

PLATE CURRENT 15 9.5 MA. 

GRID 02 CURRENT 3.4 ___ MA. 

GRID ot VOLTAGE ( APPROX.) FOR 

lb too uAMP. -8 -14 VOLTS 

GRID It VOLTAGE _..- -5 VOLT', 

NOTE: 

THE TRIODE SECTION OF THE 65118 WAY BE DIODE- CONNECTED ADD EMPLOYED AS A HIGN-PERVEANCE DIODE 
IN VIDEO- DETECTOR APPLICATIONS. THE DIODE OPERATION CAN BE OBTAINED EITHER WITH THE TRIODE 
GRID CONNECTED TO THE TRIODE PLATE AND THE COMBINATION OPERATED AS THE PLATE OF THE DIODE, OR 
WITH TOE TRIODE PLATE GROUNDED AID THE TRIODE GRID OPERATED AS THE PLATE OF THE DIODE. 

SIMILAR flP1 IMIRXICI: EXCEPT FOR THE ELECTRICAL CHARACTERISTICS OF THE TRIODE SECTION, TAt 
6801 15 IDENTICAL TO THE 6AUB. 
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TENTATIVE DATA 6BJ6, 63J6A 

3. 

rMAX 

7 
IR 
MAX 

MAX 

GLASS BULB 

TUNG•SOL 

PENTODE 

MINIATURE TYFE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 150 MA. 

AC OR DC 

ANY MOUNTING POS TION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

7[14 

THE 68,16,6E3,16A ARE PENTODE VOLTAGE AMPLIFIERS WITH REMOTE CONTROL CHAR— 
ACTERISTICS UTILIZING THE MINIATURE CONSTRUCTION. THEY AFE CHARACTER'ZED 
BY HIGH TRANSCONDUCTANCE, LOW GRID—PLATE CAPACITANCE, AND AN EXTREMELY 
HIGH EFFICIENCY CATHODE ADAPTING THEM TO APPLICATION.WHEE CONSERVATION 
OF HEATER POWER IS IMPORTANT. 

DIRECT INTERELECTRODE CAPACITANCES 

WI TN 
SHIELDA 

GRID TO PLATE: ( G TO P) MAX. 

INPUT: Gi TO ( H-FX -1-G2+G3&IS) 

OUTPJT: P TO ( H-I.K.1-G21-G3e.IS) 

A EXTEINAL SHIELD .316 CONNEUED TO PINS 162 AND 67. 

0.0035 
4.5 

5.5 

RATINGS 
INTERPRETED ACCORDING TO DEIGN CENTER SYSTEM 

WITHOUT 
SHIELD 

0..3035 
4.5 411f 
5.5 44f 

HEATER VOLTAGE 6.3 VOLTS 

MAXIMUM HEATER— CATHODE VOLTAGE 90 VOIS 

MAXIMUM PLATE VOLTAGE 300 VOLTS 

MAXIMUM GRID *2 SUPPLY VOLTAGE 300 VOLTS 

MAXIMUM GRID *2 VOLTAGE EFE J5—C4 VOLTS 

MAXIMUM PLATE DISS PATION 3.0 WArTS 

MAXIMUM GRID .2 DISSIPATION 0.6 WATS 

MAXIMUM POSITIVE DC GRID Oi VOLTAGE 0 VOLTS 

MAXIMUM NEGATIVE DC GRID Ni VOLTAGE 50 VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 6.3 6.3 VOLTS 

HEATER CURRENT 150 150 MA. 

PLATE VOLTAGE 100 250 VOLTS 
GRID . 3 VOLTAGE PIN 07 CONNECTED TO PIN 02 AT SOCKET 

GRID *2 VOLTAGE 100 100 VOLTS 

GRID . 1 VOLTAGE -1.0 -1.0 VOLTS 

PLATE RESISTANCE ( APPROX.) 0.25 1.5 MEGOHmS 

TRANSCONDUCTANCE 3 650 3 600 gmHD 

PLATE CURRENT 9 9.2 MA. 

GRID 42 CURRENT 3.5 3.3 MA. 

GRID fi VOLTAGE FOR Gr, = 10 gMHOS -20 -20 VOLT', 

THE INT1RFACE IMPEDANCE CONTROL CONSISTS OF A LIFE TEST CONDUCTED FAR 50D HOURS wITM THE FHA-

MENT OPERATING WITH 6.9 VOLT: IMPOSED. THE OTHER TiBE ELEMENTS ARE UNCONNECTED SIMULATING 

OPERATIDN AT CUTOFF CONDITIONS. FOLLOWING LIFE TEST TIE SAMPLE TUBES ARE M(ASURED. AT CONDITIONS 
Ef=6.7V, ED= Ec2= Ec3= 70vec; AND Ecl ADJUSTED FOR lb=4.0 Adc. THE WOMEN AtLOWABLE VALUE FOR 
INTERFAIE mPEDANCE IS 70 OARS. INOIE IS FOR 6BJEA ONLY) 

 ,/ 

TUNC-SOL ELECT7IC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW , ERSEY, U.S.A. NOVEMBER 1, 1958 PERTE .5351 



6BJ6, 6BJ6A TENTATIVE DATA 

  E 0 

LU 
CC 
04 

12.5 

10.0 

7.5 

144 
Y-  5.0 
-1 

2.5 

68J6, 68J6A 
PENTODE CONNECTION 

Ef P 6.3 Vol ts 
E = 100 Vol ts 

—2 

I. 
—3 

7 'F.  100 200 300 

PLATE VOLTS 

4 

  5     6   

nI -18.cil  
400  500 

COPYRIGHT 19 51 BY TUNG•SOL LAMP WORKS INC ELECTRON TUBE DIVISION NEWARK. NEW JERSEY U S A 
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6BJ7 

T111104111, 

TRIPLE DIODE 

MINIATURE TYPE 

MOU 
• 

ré-
MAE 

16 
MAX 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.45 AMP. 

AC OR DC 

ANY MOUNTING POSI - ION 

BOTTOM VIEW 
MINIATURE BUTTON 

9 PIN BASE 

9.x 

THE 68J7 13 A TRIPLE DIODE USING THE 9 FIN MINIATURE CONSTRUCTION. IT V 
PRIMARILY INTENDED FOR USE AS A DC RESTORER IN EACH OF TPE THREE SIGNAL 
CHANNELS OF COLOR TELEVISION RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES 
WITH NO EATERNAL SHIELD 

PLATE fi T o CATHODE 01, HEATER 

PLATE 02 10 CATHCDE 02, HEATER 

PLATE 03 Tu CATHODE 03, HEATER 

CATHODE 01. TO PLATE in, HEATER 

CATHODE *2 TO PLATE 02, HEATER 

CATHODE fl TO PLATE 03, HEATER & INTERNA.. SHIELD 

PLATE 0i IC FLETE f-2 

PLATE *2 TC PLATE 13 
PLATE * 3 TO PLATE 01 

& INTERNAL 

& INTERNAL 

& INTERNA-

& INTERNA_ 

& INTERNAL 

SHIELD 

SHIELD 

SHIELD 

SHIELD 

SHIELD 

RATINGS 
INTERNRETED ACCORDING TO DESLGN ' ENTER SYSTEM 

TV DC RESTORER SERVICE 

HEATEI! VOLTAGE 

MAXIMUM HEATER- CATHODE VOLTAGE: 

HEATER Po3ITIVE W ,TH RESPECT TO CATHODE 

HEATER NU3ATIVE WITH RESPECT TO CATHODE 

mAXIMLM PEAK INVERSE PLATE VOLTAGE 

MAXIMUM PEAK PLATE CURRENT ( EACH PLATE) 

MAXIMUM DC OUTPUT CURRENT ( EACH PLATE) 

TuBE'VOLTACE DROP ( EACH SECTION) lb = ip MA. ( DC) 

CONTINUED ON FOLLOWING P:GE 

3.0 
2.6 44f 
2.6 44f 
4.0 14If 

3.8 
4.0 

0.055 411 f 
0.036 1111 f 
0.036 

6.3 VOL TS 

200 VOLTS 

VOL T S 

330 VOLTS 

10 MA. 

1.0 MA. 

2.7 VOLTS 

-.INDICATES A ›CHARGE. 

TuNG-SOL ELECTRIC INC. OILECTRON EDGE olvISLOI DLOONFIELD, NEW JERSEY, U.S.A. NCVEMSER 1, 1954 PLATE 0410D 
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6BJ7 

EACH DIODE SECTION 

Ef = 6.3 Volts 

2 

PLATE VOLTS 

3 

PLATE AA107 MOv1MBER 1, 195.4 TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. 



6BJ8 

GLASS BULB 

TU110101 

DOUBLE DIODE TRIODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

e.3 VOLTS 0.6±61, AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BuTT.DN 

9 PIN BASE 

9ER 

THE 68J8 IS A MEDIUM—MU TRIODE AND A DOUBLE DIODE IN ONE ENVELOPE US'NG 
THE 9 PIN MINIATURE CONSTRUCTION. EACH SECTION HAS ITS OWN CATHODE. 
IT IS DESIGNED FOR USE AS A PHASE SPLITTER, PHASE COMPARATOR AND 
HORIZONTAL DEFLECTION OSCILLATOR IN 600 MA. SERIES HEATER OPERATED 
RECEIVERS. THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH 
THAT HEATER VOLTAGE SURGES DURING THE WARM— UP CYCLE ARE MINIMIZED 
PROV'DED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 
WITH No EXTERNAL SHIELD 

.ruoix menu 
GRID TO PLATE: G TO P 2.6 ¿. if 
INPUT: G TO ( H+TK) 2.8 uuf 

OUTPUT: P TO ( 1.1+11() 0.31 ulif 
MODE SECTION 

#1. PLATE TO TRIODE GRID ( MAX.) .070 ouf 

02 PLATE TO TRIODE GRID (MAX.) .11 uaf 

01. CATHODE TO ALL: jEIK TO ( H+TK+ 20K+TP+ iDP+TG+ 20P) 4.8 ouf 

02 CATHODE TO ALL: 2DX TO ( H+TK+0K+TP+iDP+2DP+TG) 4.8 Ltaf 
gj PLATE TO # 2 PLATE ( MAD.) 1.060 ouf 

NH. PLATE TO gj CATHODE + HEATER: ¡ DP TO ( jDK+H) 1.9 out 

02 PLATE TO 02 CATHODE + HEATER: 2DP TO ( 20K+H) 1.9 uuf 
on CATHODE TO 0i. PLATE—HEATER: ¡ OK TO ( I.DP+H) 4.6 eief 

02 CATHODE TO 02 PLATE+HEATER: 2DK TO ( 2DP+H) 4.6 uuf 
gi PLATE TO ALL: ¡ DP 10 ( H+TK+i DK+ 2DK+TP+ 2 11P+TG) 3.0 Lia.f 

02 PLATE TO ALL: 2DP TO ( H+TK-FiDK+20K+TP+iDP+TG) 3.0 W.f. 

CONTINUED ON FOLLOWING PAGE 

LiAG-SOL ELECTR,C INC. ELECTRON TUBE DIVISION 81.0011FIELD, NEW JERSEY.U.S.A. A,GU,T I. 1,60 PLAT . 5.0o 



6BJ8 

TUNOS SOL. 

CONTilluED FROM PRECEDING PAGE 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

EACH SECTION 

CLASS AI 

ANPLIFIER 

VERTICAL 8 
DEFLECTION 
AMPLIFIER 

HEATER VOLTAGE 6.3 VOLTS 

MAXIMUM HEATER- CATHODE VOLTAGE: 

NEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLT 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 100 VOLTS 

TOTAL DC AND PEAK 200 VOLTS 

HEATER WARM- UP TIME ( APPROX.) C 11.0 SECONDS 

TRIODE SECTION 

MAXIMUM PLATE VOLTAGE 330 330 VOLTS 

MAXIMUM POSITIVE DC GRID VOLTAGE 0 VOLTS 

MAXIMUM POSITIVE PULSE PLATE VOLTAGE 

(ABSOLUTE MAXIMUM) --- 1 200 VOLTS. 

MAXIMUM PLATE DISSIPATION ° 4.0 4.0 WATTS 

MAXIMUM PEAK NEGATIVE PULSE GRID VOLTAGE --- 275 VOLT, 

MAXIMUM AVERAGE CATHODE CURRENT 22 22 MA. 

MAXIMUM PEAK CATHODE tURRENT --- 77 MA. 

MAXIMUM GRID CIRCUIT RESISTANCE: 

SELF BIAS 2.2 MEGOHMS 

DIODE SECTION 

MAXIMUM PEAK PLATE CURRENT ( EACH PLATE) 54 MA. 

MAXIMUM DC CURRENT ( EACH PLATE) 9 MA. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLAS; A1 AMPLIFIft, 

HEATER VOLTAGE 

HEATER CURRENT 

6.3 4.- VOLTS 

0.6±6% AMP. 

TRIODE SECTION 

PLATE VOLTAGE 90 250 VOLTS 

GRID VOLTAGE 0 -9 VOLTS 

PLATE RESISTANCE ( APPROX.) 4 700 7 150 OHMS 

TRANSCONDUCTANCE 4 700 2 800 uMHOS 

AMPLIFICATION FACTOR 22 20 
PLATE CURRENT 13.5 8.0 MA. 

PLATE CURRENT AT EC m -12.5 VOLTS ( DC) --- 1.7 MA. 

GRID VOLTAGE ( APPROX.) FOR lb . LO LLAMP. -7 -18 VOLTS 

DIODE SECTION 

AVERAGE CURRENT ( EACH PLATE) AT ip VOLTS ( DC) 50 MA. 

VOLTAGE DROP ( EACH SECTION) AT lb m 9 MA. ( DC) 2.6 VOLTS 

BFOR OPERATION IX A 525-LINE, 50- FRAME SYSTEM AS DESCRIBED IN . STANDARDS OF GOOD ENGINEERING 
PRACTICE FOR TELEVISION OROADCASTING STATIONS; FEDERAL COMMUNICATIONS COMMISSION.. THE DUTY 
CYCLE OF TOE VOLTAGE PULSE NOT TO EXCEED 15 PERCENT OF A SCANNING CYCLE. 

C HEATER WARM-UP TIME ISDEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACK 
800 OF TS RAYED VOLTAGE AFTER APPLYING A TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE WM HEATER IN SERIES WITH A RESISTARCE OF VALUE 3 TIMES THE ADMIRAL HEATER OPERATING 
RESISTWOCE 

D IN STAGES OPERATING WITH GRID-LEAK !HAS, AN ADEQUATE CATHODE RIAS RESISTOR OR OTNER SUITABLE 
MEANS IS REQUIRED TO PROTECT THE TUNE IN THE ABSENCE OF EXCITATION. 

—• INDICATES A CHANGE. 



EBK4 
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S
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1.718* 

LI 562" 
MAX,— OR 4 

CAP C1-1 

Cl- ,  

I 

4437' 
MAX 

4 063» 
MIN 

1 5.00W 
MAX 

MAX 

GLASS ELIL8 

SMALL GAF 

SKOFT MEDIUM ' YELL 

8 PIN OCTAL BB-116 OR TB-' 1 

OUTLINE DRAwINTJ 
J'OEC Ir- ,, 

  TUNG•SOL   

TRIODE 

.:.0ATED UNIPOTENTIAL CATHODE 

HEATER 

6.3±0.6 VOLTS 20) MA. 

AC OR DC 

ANY MOUNTING POSITION 

ELTTOM VIE. 

BASING DIAGRA.M 

JEDEC EIGC 

THE 6BK4 IS A SHARP CUT-OFF BEAM TRIODE. IT IS DESIGNED FOR THE VOLTAGE 
REGULATION OF HIGH VOLTAGE, LOW CURRENT DC POWER SUPPLIES IN COLOI, 
TELEVISION. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO PLATE 

GRID TO CATHODE AN,) HEATER 

PLATE TO CATHODE AND HEATER 

RATINGS 
oNTEPPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

VOLTAGE CONTROL SERVICE 

0•03 
2.6 

RI 
pf 

f 

MAXIMUM PEAK HEATED-CATHODE VOLTAGE: 

HEATER NEGATIVE W TH RESPECT TO CATHODE 220 
HEATER POSITIVE WITh RESPECT TO CATHODE NOT RECOMMENDED 

MAXIMUM DC PLATE VOLTAGE 27 000 voLTs 
MAXIMUM UNREGULA - ED DC SUPPLY VOLTAGE 60 000 VOLTS 

MAXIMUM GRID VOL -AGE: 

DC VALUE - 135 VOLT 

PEAK VALUE ( FOR DURATION OF 20 SEC. MAX. 

DURING EQUIPMENT WARM- UP) —440 VOLT 

MAXIMUM DC PLATE CURRENT 1.6 MA. 

MAXIMUM PLATE DISSIPATION 25 WA - T, 

MAXIMUM GRID CIRCUU RESISTANCE A 3 MEt,OHN'S 

A FOR USE WITH " FLYBACK TRANSFORMER" HIGH VOLTAGE SUPPLY. 

CONTINUED OR FOLLOWING ( AGE 

INDICATES A CHANGE. 

TumG-SOL ELECTKIC INC. ELECTRON TUBE DIVISION BLOOmFIELD. % or JERSEY, U.S.A. SEPTEMBER 1, 1962 PLATE 16668 



6BK4 

TUNO-SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

SHUNT VOLTAGE-REGULATOR TUBE 
IN ACCOMPANYING CIRCUIT 

UNREGULATED SUPPLY: 

DC VOLTAGE 

EQUIVALENT RESISTANCE 

VOLTAGE DIVIDER VALUES: 

Hi ( 5 WATTS) 

02 ( 2 WATTS) 

03 ( i/2 WATT) 

REFERENCE VOLTAGE SUPPLY: 
DC VALUE 

EQUIVALENT RESISTANCE 

EFFECTIVE GRID- PLATE TRANSCONDUCTANCE 

DC PLATE CURRENT: 

FOR LOAD CURRENT OF O  MA. 

FOR LOAD CURRENT OF i MA. 

REGULATED DC OUTPUT VOLTAGE: 

FOR LOAD CURRENT OF 0 MA. 

FOR LOAD CURRENT OF 1. MA. 

AMPLIFICATION FACTOR (APPROX.) 

36 000 VOLTS 
11 MEGOHMS 

220 MEGOHMS 
1 MEGOHM 

820 000 OHMS 

200 VOLTS 
1 000 OHMS 

200 UMHOS 

1 000 UAMP. 
45 UAMP. 

25 000 VOLTS 
24 500 VOLTS 
2 000 

e 



6BK4 

681(4 

6.3 Volts 

5 

2.0 

-12.5 -10 -7 5 -5 -2 5 
GRID VOLTS 

TuNG-SOL ELECTRIC INC. ELECTRON TUBE DIvISION BLOOMFIELD, NEW JERSEY, U.S.A. SEPTEMBER 1, 1962 PLATE N6569 
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68K5 

GLASS BULB 

TUNG-SOL 

PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 1.2 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

9 PIN BASE 

5150 

THE 6BK5 IS A BEAM POWER AMPLIFIER UTILIZING fHE 9 PIN MINIATURE CON-
STRUCTION. IT IS DESIGNED PRIMARILY FOR USE IN THE POWER OUTPUT STAGE OF 
TELP.ISION AND RAD 0 RECEIVERS.IN WHICH ONLY SMALL DRIVING VOLTAGES ARE 
AVAILABLE. ITCAN ALSO BE USED AS A VIDEO AMPLIFIER IN TELEVISION RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES 
«ITN NO EATERUAL SMIrLD 

GRID 05 TO PLATE: Gi TO P 

INPUT: Gi TO ( H+10-02 4-G3) 

OUTPJT: P TO ( H+K -I-G2 -1-G3) 

RATINGS 
INTERPRETE0 ACCORDING TO DESIGN CENTER VALUES 

HEATER VOLTAGE 

MAXIMUM HEA -ER CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

- OTAL OC AND PEAK 
HEATER POSITIVE WITH RESPECT TO CATHODE 

CC 
TOTAL OC AND PEAK 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID 12 VOLTAGE 

MAXIMUM POITIVE DC GRID 05 VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM GRID 12 DISSIPATION 

MAXIMUM GRID Oi CIRCUIT RESISTANCE: 
FIXED BIAS OPERATION 

CA1HODE AlAS OPERATION 

-0. INDICATES A GRANGE. 

CONTINUED ON FOLUDNING PAGE 

0.06 ggf 
13 ggf 

5 ggf 

6.3 VOLTS 

200 VOLTS 

100 VOLTS 
200 VOLTS 
250 VOLTS 
250 voL -s 
0 VOLTS 
9 WATTS 

2.5 WATTS 

0.1 MEGOHM 

0.5 MEGOHM 

TJAG-SOL ELECTRIC INC. ELELTRON TLBE DIVISION BLOOMFIELD, NEW JERSEY D.S.A. JULY 1, 1951 PLATE AA030 



6BK5 

(  TUNO-SOL 

CONTINUED IRON PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS AI AMPLIFIER 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT 1.2 AMP. 

PLATE VOLTAGE 250 VOLTS 

GRID 42 VOLTAGE 250 VOLTS 

GRID fi VOLTAGE — 5 VOLTS 

PEAK AF GRID fi VOLTAGE 5 VOLTS 

PLATE RESIS — ANCE ( APPROX.) 100 000 OHMS 

TRANSCONDUCTANCE 8 500 gmHos 
ZERO— SIGNAL PLATE CURRENT 35 MA. 

MAXIMUM SIGNAL PLATE CURRENT ( APPROX.) 37 MA. 

ZERO— SIGNAL GRID 12 CURRENT 3.5 MA. 

MAXIMUM SIGNAL GRID 12 CURRENT ( APPROX.) 10 MA. 

LOAD RESISTANCE 6 500 OHMS 

TOTAL HARMONIC DISTORTION ( APPROX.) 7 PERCENT 

POWER OUTPUr 3.5 WATTS 

I I 

66K5 
PENTODE CONNECTION 

Ef = 6.3 Volts 
Eb = 250 Volts 

eAl 

4 

-12 5 - 10 0 -75 -50 

GRID # 1 VOLTS 

-2 5 

140 

30 
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6BK 5 (258K5) 

6BK5 
PENTODE CONNECTION 

Ef = 6.3 Vol ts 
Ecl 0 Vol ts 

PLATE VOLTS 

1 I 1 11111 
60K5 

PENTODE CONNECTION 

Ef - Volts 6.3 
Eb 250 Vol 5 = ts 
EC2 250 Vol = ts 
E = -5 Vol ts ci 
E5 i 9 = 3.54 Volts Fie 

4 

; 
re

 
o
 

PE
RC

EN
T 

c' 
31i 

•‘.9 '%«. 
o )̀ 

/ 
3 

1 e 
15 i 

F- 
oP 

K 
= o- o 

i.--- I-e-
à ,c, c F 
et 2 . 10 to) . ___ e = / 

/  

1,.. 

H
M
I
 

col
 

)T
AL
 
HA
RM
ON
 

i % 25 50 75 100 12 5 u 

LOAD RESISTANCE - KILOHMS 

• 

3188 

APRIL 1. 1111•11 TUNO.110L ELECTRIC INC ELECTRON TUBE DIVISION NEWARK NEW JERSEY U S A 



TENTATIVE DATA (I2BK 6,268K6) 6B K 6 

• 

• 
PLATE 
2332 

FIS. 1 
1950 

GLASS BULB 

TUNG-SOL 

DOUBLE-DIODE TRIQUE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATMODE 

HEATER 

6.3 VOLTS 300 MA. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

TOT 

THE 6BK6 IS A HIGH- MD DOUBLE DIODE TRIODE USING THE 7 PIN MINJATJRE 
CONSTRUCTION. THE HIGH PERVEANCE DIODES GIVE GOOD RECTIFICATION EFFI-
CIENCY AT LOW SIGNALS AND THE DIODE SHIELDING REDUCES UNDESIRABLE AUDIO 
COUPLING BETWEEN DIODES AND TRIODE. 

DIRECT INTERELECTRODE CAPACITANCES 

WITHOUT 
3NIELD 3:rell.DA 

DIODE fi OR DIODE 47 TO CATHODE: ( iP OR 2e TO K) 1 1 µµf 
DIODE fi TO GRID: ( te TO G) 0.013 0.01 µµf 

%ITN RUA SH1 ,1.0 A316 CONOECTE0 TO CATHODE. 

RATINGS 
tATERPRETED ACCORDING TO RUA STANDARD 08-210 

HEATER VOLTAGE 6.3 VOLTS 

MAXIMUM HEATER- CATHODE VOLTAGE 90 VOLTS 

MAXIMUM PLATE VOLTAGE 300 VOLTS 

MAXIMUM POSITIVE DC GRID VOLTAGE 0 VOLTS 

AVERAGE DIODE CURRENT EACH PLATE WITH in VOLTS OC APPLIED 4 MA. 

MAXIMUM DIODE CURRENT EACH PLATE FOR CONTINUOUS OPERATION 1 MA. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS AI AMPLIFIER 

REATES VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID VOLTAGE 

PLATE CURRENT 

PLATE RESISTANCE 

TRANSCONDuCTANCE 

AMPLIFICATION FACTOR 

6.3 6.3 VOLTS 

300 300 MA. 

100 250 VOLTS 

-1 -2 VOLTS 
0.5 1.2 MA. 

80 000 62 500 ()HMS 
1 250 1 600 µmmos 

100 100 

COPYRIGHT' let10 elf IUNGATOL LAMP WORKS INC IELACTRONIC T..111E DIVISION NEWARK, NEW JERSEY. U S. A 
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613K7A- 6BK7B 

• 

• 

/". 

MAX 

IS» 
IA 
MAX 

12 -Ï 

MAX 

GLASS BULB 

TUNO-SOL 

TWIN TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODES 

HEATER 

6.3 VOLTS 0.45 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTCN 

9 PIN BASE 

NAJ 

IT IS RECOMMENDED THAT 
PIN 49 BE GROUNDED 

THE 6BK7A AND 6BK7B ARE MINIATURE DOUBLE TRIODES DESIGNED PRIMARILY FOR 
USE AS CASCODE AMP_IF1ERS AT FREQUENCIES BELOW APPROXIMATELY 300 MEGA-
CYCLES. THE PERFORMANCE OF THE TUBES AS CASCODE AMPLIFIERS IS CHARACTER-
IZED BY HIGH GAIN AND A LOW NOISE FIGURE. THERMAL CHARACTERISTICS OF THE 

HEATER OF THE 6BK7B ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES 
DURING THE WARM-UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH OTHER 
TYPES WHICH ARE.SIMILARLY CONTROLLED. EXCEPT FOR HEATER WARM-UP TIME ANC 
HEATER-CATHODE VOLTAGE RATINGS, THE TUBES ARE IDENTICAL. 

DIRECT INTERELECTRODE CAPACITANCES 
HITA AO EXTERNAL SHIELD 

SECTION 1 SECTION 2 

GRID TO PLATE 1.8 1.8 Piif 
INPUT 3.0 3.0 µµf 
OUTPNT 1.0 0.9 ggf 
HEATER TO CATHODE 2.8 3.0 144f 

GRID TO GRID ( MAX.; 0.004 ggf 
PLATE TO PLATE ( MA:.) 0.075 ggf 

GROUNDED GRID OPERATION 

PLATE 10 CATHODE 0.22 0.22 14Lf 
INPU - 6.0 E.0 Figf 
OUTPUT 2.4 1.4 gilf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

EACH SECTION 
HEATER VOLTAGE 6.3 VOLTS 

MAXIMUM HEATER— CATHODE VOLTAGE: A *— 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 

100 VOLTS 
TDTAL DC AND PEAK 200 VOLTS 

MAXIMJm PLATE VOLTAGE 300 VOLTS 

MAxIMJM NEGATIVE DC GR D VOLTAGE 50 VOLTS 

MAxIMJM PLATE DISSIPAT.ON 2.7 WATTS 

HEATER WARM—UP TIME ( APPROX.) * ( 613K7B ONLY) 11.0 SECONDS 

* WHEN 'ENE DISK7A IS USED AS A CASCODE AMPLIFIER AND THE TwO SECTIONS ARE CONNECTED IN SERIES; 
THE HEATEA-CATHODE VOLTAGE OF THE GROUNDED- GRID STAGe NAY HE AS NIGH AS Z50 VOLTS MAXIMUM WITH 
RESPECT TO THE CATHODE AND AS HIGH AS 300 vOLTS NAAIMUM FOR THE 6I5K70. 

*HEATER WABA-uP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 
BOW OE ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED NEATER VOLTAGE TO A r.IRCUIT CONSISTING 
OF Tmf TUBE HEATER IN SERIES RITA A RESISTANCE OF VALUE 3 TIMES THE MOKINAL HEATER OPERATING 
RESISTANCE. 

HEATER CATHODE vOL'AGE FOG' 60X7A, NOW IDENTICAL TO BEAM 

INDICATES A CHARGE. 

CONTINUED ON FOLLOITING PAGE 

TUNG-SOL ELEC -RIC INC. ELECTRON TuB: DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. MAY 1, 1957 PLATE 04f, 



6BK7A-6BK7B 

TUNO- SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER — EACH SECTION 

HEATER VOLTA.;E 

HEATER CURRENT 

PLATE VOLTAGE 

CATHODE BIAS RESISTOR 

AMPLIFICATIO1 FACTOR 

PLATE RESISTANCE ( APPROX.) 

TRANSCONDUCTANCE 

PLATE CURRENT 

GRID VOLTAGE ( APPROX.) FOR 

NOISE FIGURE S 
b 10 piA • 

6.3 VOLTS 

0.45 AMP. 

150 VOLTS 

56 OHMS 

43 
4 600 OHMS 

9 300 IMHOS 

18 MA. 

— 11 VOLTS 

7 DECIBELS 

B AS MEASURED IN A CASCODE AMPLIFIER WHICH OPERATES AT A PLATE SUPPLY VOLTAGE OF 250 VOLTS, A 
PLATE CORNENT OF 18 MA., A FREQUENCY OF 200 MEGACYCLES, A STAGE BANDWIDTH OF 7 MEGACYCIES, AND 
Am EFFECTIVE NOISE BANDWIDTH OF 3.5 MEGACYCLES. 

II 
66K7A-6BK7B 15000 

EACH SECTION 

Ef = 6.3 Volts 

5° 

Eb 250 Volts 

251" II 
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TENTAT I \, E DATA 6EL7GTA 

GLASS BULB 

TUNG-SOL 

TWIN TRIODE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 1.5 AMP. 

AC OR DC 

ANY MOUNTING POEITION 

BOTTOM VIEW 
SHORT INTERMEDIATE-SHELL 

8 PIN OCTAL 
880 

THE 6BL7GTA COMBINES TWO INDEPENDENT HIGH PERVEANCE LOW-MU TRIODES IN 

ONE ENVELOPE. IT IS SJITABLE FOR USE AS A COMBINED VERTICAL DEFLECTION 
SWEEP GENERATOR ANO DEFLECTION AMPLIFIER IN TELEVISION RECEIVERS US'NG 
PICTURE TUBES WITh WIDE DEFLECTION ANGLES. IT IS INTERCHANGEABLEWITH 

THE 6BL7GT BUT DIFFERS FROM IT IN HAVING AN IMPROVED SECTION 1 FOR 
INCREAEED LIFE AS AN OSCILLATOR, AND CONTROLLED ZERO-BIAS PLATE CURRENT 
IN BCTh SECTIONS. 

GRID TC SLATE 
INPUT 
OUTPUT 

DIRECT INTERELECTRODE CAPACITANCES - APPROX. 
wITHOuT EATENNAL SNI -LO 

SEC. OE SEC. / 2 

6.0 
4.2 
0.9 

RATINGS 
INTERPRETED ACCORDING To DESIGN CENTER SOSTEN 

EACH SECTION 

VERTICALAB 
OSCILLATOR 
SERVICE 

HEATER VOLTAGE 
MAXIMUM DC PLATE VOLTeiE 
MAXIMUM PEAK POSITIVE PULSE PLATE VOLTAGE 
MAXIMUM PEAK NEGATIVE GRID- VOLTAGE 
MAXIMUM PLATE DISSIPAT'ON ( EACH PLATE) 
MAXIMUM TOTAL PLATE DISSIPATION ( BOTH PLATES) 
MAXIMUM DC CATHODE CURRENT' 
MAXIMJM PEAK CATHODE CURRENT 
MAXIMUM HEATER-CATHODE VOLTAGE 

HEA -ER POSITIVE WITH RESPECT TO CATHODE 
DC COMPONENT 100 100 VOLTS 
TOTAL DC AND PEAK 200 200 VOLTS 

HEA -ER NEGATIVE WITH RESPECT TO CATHODE 
TOTAL DC AND PEAK 200 200 VOLS 

CONTINUED ON FOLLOwING RAGE 

6.0 
4.6 
0.9 

VERTICAL' 
DEFLECTION 
AMPLIFIER 

mgf 
ggf 

6.3 6.3 VOLTS 
500 500 VOLTS 
--- 2 000C VOLTS 
400 250 VOLTS 
10 100 WATTS 
12 12 WATTS 
60 60 MA. 
210 210 MA. 

TURC- SOL ELECT' IC INC. ELECTRON TUBE DIVISION EILOONFIELD, NEw JERSEY, U.S. A. DECENBER 1, 1957 PLATE N5132 



6BL7GTA TENTATIVE DATA 

TUNG-SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

EACH SECTION 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID VOLTAGE 

AMPLIFICATION FACTOR 

PLATE RESISTANCE ( APPROX.) 

TRANSCONDUCTANCE 

PLATE CURRENT 

GRID VOLTAGE ( AF;PROx.) 

Ib = 50 LAMPS. 

6.5 6.5 6.3 VOLTS 

1.5 1.5 1.5 AMP. 

150 250 250 VOLTS 

0 -17 -9.0 VOLTS 

15 
2 150 OHMS 

7 000 µMHOS 

65 4.0 40 MA. 

A 
SECTION 1 IS RECOMMENDED FOR VERTICAL OSCILLATOR SERVICE. 

-23 VOLTS 

FuR OPERATION IN A 525-LINE. 30-FRAmE SYSTEM AS DE5CBIBED IN STANDARDS OF GOOD ENGINEERING 

PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL COmmuNICATION5 COmm1551010, THE Gun CYCLE 
OF THE VOLTAGE PULSE MUST NOT EXCEED 151 OF ONE SCANNING CYCLE. 

D ABSOLuTE-MAXIMum VALUE. 

D IN STAGES OPERATING WITH GRID LEAK BIAS, AN ADEQUATE CATHODE BIAS RESISTOR OR OTHER SUITABLE 
MEANS 15 REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OF EXCITATION. 

I 



FUMG- SOL ELECTRIC INC. ELECTRUM TUBE DIVISION BLOOMFIELD, NEW JERSEY. U.S.A. DECEMBER 1, 1957 PLATE .15133 



6BL7GTA TENTATIVE DATA 

6BL7GT A 
EACH SECTION 

Ef = 6.3 VOI ts 
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TENTATIVE DATA 6BL8 

• 

MAXIMUM GRID f2 VOLTAGE WITHOUT CURRENT 550 VOLTS 

BOTTOM VIEW 

7. 
8 

[-MAX. 

1 MAX. 

2 2-
16 

MAX 

liii  

GLASS BULB 
6-2 

TUNO-SOL 

TRIODE PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.45 AMP. 

ANY MOUNTING POSITION 

90C 

THE 6BL8 IS A TRIODE-PENTODE IN THE 9 PIN MINIATURE CONSTRUCTION, IT 
DESIGNED FOR USE AS A FREQUENCY CHANGER IN TELEVISION RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES 

TRIODE 
SECTION 

INPUT CAPACITANCE 

OUTPUT CAPACITANCE 

PLATE TO GRID Si ( MAX.) 

PLATE TO GRID 

BETWEEN PENTODE AND TRIODE SECTIONS: 

PENTDDE PLATE TO TRIODE PLATE ( MAX.) 

PENTODE PLATE TO TRIOCE GRID ( MAX.) 

PENTODE GRID TO TRIOOE PLATE ( MAX.) 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

PENTODE 
SECTION 

pf 
pf 
pf 
pf 

TRIODE PENTODE 
SECTION SECTION 

MAXIMUM PLATE VOLTAGE 250 250 VOLTG 

MAXIMUM PLATE DISSIPATION 1.5 1.7 WATTS 

MAXIMUM GRID CIRCUIT RESISTANCE 0.5 MEGOhM 

MAXIMUM GRID # 2 VOLTAGE AT A CATHODE CURRENT 

OF 14 MAMPS 
175 VOLTS 

MAXIMUM GRID # 2 VOLTAGE AT A CATHODE CURRENT 

LESS THAN i0 MAMPS 
200 VOLTS 

MAXIMUM GRID 52 DISSIPATION AT A PLATE DIS-

SIPATION MORE THAN 1.2 WATTS 
0.5 WATT 

MAXIMUM GRID Si CIRCUIT RESISTANCE WITH 

AUTOMATIC BIAS 
1 MEGOHM 

MAXIMUM GRID Si CIRCUIT RESISTANCE WITH 

FIXED BIAS 
0.5 MEGOHM 

MAXIMUM CATHODE CURRENT 14 14 MAMPS 

MAXIMUM VO_TAGE BETWEEN HEATER AND CATHODE 100 100 VOLTS 

CONTINUED ON FOLLOWING ? AGE 

// 
TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, HEN JERSEY, U.S.A..DECEMBER 1, 1960 PLATE 46046 



6BL8 TENTATIVE DATA 

TUNG-SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL CHARACTERISTICS 

TRIODE PENTODE 
SECTION SECTION 

PLATE VOLTAGE 100 170 VOLTS 

GRID Wi VOLTAGE — 2 — 2 VOLTS 

PLATE CURRENT 14 10 MAMPS 

GRID 12 CURRENT 2.8 MUMPS 

TRANSCONDUCTANCE '-.)000 6200 gmHOS 

PLATE RESIS"'ANCE 0.4 mr;nHm 

AMPLIFICATION FACTOR 20 

AMPLIFICATION FACTOR OF GRID 12 

WITH RESPECT TO GRID #1 47 

INPUT RESISTANCE AT 50 MC 10 000 OHIe , 

EQUIVALENT NOISE RESISTANCE 1 00 OHM.:_' 

GRID 12 VOLTAGE 170 VOLTS 

OPERATING CHARACTERISTICS 
FOR USE AS MIXER 

PLATE VOLTAGE 170 170 VOLTS 

GRID 12 VOLTAGE 170 170 VOLTS 

GRID 11 CIRCUIT RESISTANCE 0.1 0.1 MECOHM 

CATHODE RESISTOR 330 820 OHMS 

OSCILLATOR VOLTAGE , RMS 3.5 3.5 VOLTS 

PLATE CURRENT 6.5 5.2 MAMPS 

GRID 12 CURRENT 2.0 1.5 MAMPS 

GRID 11 CURRENT 25 0 gAmP 

CONVERSION CONDUCTANCE 2200 2100 gmmos 
PLATE RESISTANCE 0.8 0.87 mEcoHm 

OPTIMUM PEAR CATHODE CURRENT OF THE TRIODE SECTION IS FRAME OUTPUT APPLICATION. TO ALLOW FOR 
TUBE SPREAD, FCR DETERIORATION DURING LIFE AND FOR EMISSION DROP AT UNDERHEATING THE SET SHOULD 
BE DESIGNED SO THAT WITH A PEAR CATHODE CURRENT OF 100 MA IT STILL OPERATES SATISFACTORILY. IT 
IS RECOMmENDED THAT THE AMPLITUDE OF THE PEAR CURRENTS OCCURRING WITH FRESH TUBES EE LIMITED 
AUTOMATICALLY. 

\A.  



TENTATIVE DATA 6BL8 
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TUNG SOL ELECTRIC INC., ELECTRON TUNE DIVISION, BLOOMFIELD, NUI JERSEY, U.S.A..DECEMDER 1, 1960 PLATE 66097 





TENTATIVE DATA 6BL8 
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TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A..DECEMBER 1, 1960 PLATE A6098 
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TENTATIVE DATA 

TUNG-SOL 

6BM8 

• 

TRIODE PENTODE 
MIN IATURE TYPE 

II 

COATED UNIPOTEN T1AL CATHODE 

MAR HEATER 

eÂ 6.3 VOLTS 0.78 AMP_ 

ANY MOUNTING POSITION 

7* 
- 

MAX 

GLASS BULB 

BOTTOM VIEW 

9E X 

THE 6BM.8 IS A TRIODE- PENTODE IN THE 9 PIN MINIATURE CONSTRUCTION. THE 

TR IODE SECTION IS DES IGNED FOR USE AS A VERTICAL OSC ILLATOR AN AF 

VOLTAGE AMPLIFIER AND THE PENTODE SECT ION ISDESIGNED FOP LSE AS A VERT I - 

CAL OJTPUT AND AUDIO OUTPUT TUBE. 

DIRECT INTERELECTRODE CAPACITANCES 

TRIODE SECTION 

GRID TO ALL OTHER ELEMENTS EXCEPT PLATE 

PLATE TO ALL OTHER ELEMENTS EXCEPT GRID 

PLATE TO GRID 

GRID TO HEATER ( MAX.) 

PENTODE SECTION 

2.7 Md 

4.0 PP' 

4.0 Pia 

0.1 PPf 

GRID # I TO ALL OTHER ELEMENTS 9.3 Pe 

PLATE TO ALL OTHER ELEMENTS 8 eta 
GRID # 1 TO PLATE (MAX-) 0.3 881. 

GRID # 1 TO HEATER ( MAX.) 0.3 fild 

BETWEEN TRIODE AND PENTODE SECTIONS 

TRIODE PLATE TO PENTODE GRID # 1 ( MAX.) 

TRIODE GRID TO PENTODE PLATE (MAX.) 

TRIODE GRID TO PENTODE GRID * 1 (MAX.) 

TRIODE P_ATE TO PENTODE PLATE (MAX.) 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

PENTODE SECTION 

HEATER VOLTAGE 

MAXIMUM PLATE VOLTAGE WITHOUT PLATE CURRENT 

MAXIMUM PLATE VOLTAGE 

MAXIMUM PEAK PLATE VOLTAGE A 

MAXIMUM PEAK INVERSE PLATE VOLTAGE 

MAXIMUM PEAK PLATE CURRENT B 

0.02 88r 

0.02 88f 

0.025 Pid 

0.25 14a 

6.3 VOLTS 

900 VOLTS 

600 VOLTS 

2500 VOLTS 

500 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TUNS -SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A.. JULY 1, 1960 PLATE 15895 
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6BM8 TENTATIVE DATA 

TUNIMIOL 

CONTINUED FROM PRECEDING PAGE 

RATINGS -CONT .D. 
INTERPRETED ACCORDMIG TO DESIGN CENTER SYSTEM 

PENTODE SECTION CONTD. 

MAXIMUM PLATE DISSIPATION AT A PLATE 

VOLTAGE LOWER THAN 250 VOLTS 7 WATTS 

MAXIMUM PLATE DISSIPATION AT A PLATE 

VOLTAGE HIGHER THAN 250 VOLTS 5 WATTS 

MAXIMUM GRID #2 VOLTAGE WITHOUT CURRENT 550 VOLTS 

MAXIMUM GRID #2 VOLTAGE 300 VOLTS 

MAXIMUM GRID #2 DISSIPATION 1.8 WATTS 

MAXIMUM PEAK GRID #2 DISSIPATION 3.2 WAT TS 

MAXIMUM CATHODE CURRENT 50 MAMPS 

MAXIMUM GRID # 1 CIRCUIT RESISTANCE WITH CATHODE RES ISTOR 2 MEGOHMS 

MAXIMUM GRID # 1 CIRCUIT RESISTANCE WITH FIXED BIAS I MEGOHM 

MAXIMUM VOLTAGE BETWEEN HEATER AND CATHODE 100 VOLTS 

MAXIMUM CIRCUIT RESISTANCE BETWEEN HEATER AND CATHODE 20 000 OHMS 

TRIODE SECTION 

HEATER VOL TAGE 6.3 VOLTS 

MAXIMUM PLATE VOLTAGE WITHOUT PLATE CURRENT 550 VOLTS 

MAXIMUM PLATE VOLTAGE 300 VOLTS 

MAXIMUM PEAK PLATE VOLTAGE A 600 VO Lrs 

MAXIMUM PLATE DISSIPATION 1 WATT 

MAXIMUM CATHODE CURRENT 15 MA MPS 

MAXIMUM PEAK CATHODE CURRENTC 

MAXIMUM GRID CIRCUIT RESISTANCE WITH CATHODE RES ISTOR D 2 MEGOHMS 

MAXIMUM GRID CIRCUIT RESISTANCE WITH FIXED BIAS 1 MEGOHM 

MAXIMUM VOLTAGE BETWEEN HEATER AND CATHODE 100 VOLTS 

MAXIMUM CIRCUIT RESISTANCE BETWEEN HEAT ER AND CATHODE 20 000 OHMS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A AMPLIFIER 
1 PENTODE SECTION 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT 0.78 AMP. 

AC VOLTAGE GR ID # 1 ( RMS) 3.8 6.0 5.8 6.6 VOLTS 

ZERO- SIGNAL PLATE CURRENT 26 41 35 35 MAMPS 

ZERO- SIGNAL GRID #2 CURRENT 5.0 8.0 6.5 7.0 MA MPS 

TRIODE AMPLIFICATION FACTOR 10 9.5 9.5 9.5 

6800 TRANSCONDUCTANCE 6800 7500 6400 µMHOS 

PLATE RES ' STANCE (A PPROX . ) 15 000 16 000 20 500 20 000 OHMS 

LOAD RES ISTANCE 3900 3900 5600 5600 OHMS 

OUTPUT PONER AT A DISTORTION 

OF 1 0% 1.05 3.3 3.4 1.5 WATTS 

VERTICAL OUTPUT AMPLIFIER 

TRIODE SECTION 

HEATER VOL TAGE 6.3 VOLTS 

HEATER CURRENT 0.78 AMP 

PLATE VOLTAGE 100 VOLTS 

GRID VOLTAGE O VOLT 

PLATE CURRENT 3.5 MAMPS 

TRANSCONDUCTANCE 2500 µMHOS 

AMPLIFICATION FACTOR 70 

CONTINUED ON FOLLOWING PAGE 



TENTATIVE DATA 66M8 

TUNG-SOL 

NOTES 

A MAXIMUM P1.1...SE DURATION 4% OF ONE CYCLE WITH A MA XIMEIM OF 0.8 MILLI SECOND. 

B PEAR PLATE TUENT OF THE PENTODE SECTION IN VERTICAL OUTPUT APPLICATION. 

TO ALL0.4 FOR TUBE SPREAD AND FOR DETERIORATION DURING LIFE THE CIRCUFT SHOULD RE DESIGNED 

AROLND A PEAK PLATE CuRRENT NOT EXCEEDING 85 MAMPS AT A PLATE VOLTAGE OF 50 VOLTS AND A 

GRID #2 VOL-AGE CF 170 VOLS. AT uNDERHEATING ( HEATER VOLTAGE 5.3 VOLTS) A PEAK ANODE CUR-

RENT OF 70 VAMPS SHOULD BE TAKEN INTO CONSIDERATION AT A PLATE VOLTAGE OF 50 VOLTS AND A 

GRID 82 VOLTAGE OF 170 VOLTS. AND A PEAK ANIDE CURRENT OF 80 MAWS AT A PLATE VOLTAGE OF 50 

VOLTS AND A GR D 82 OF 190 VOLTS. THE PEAK PLATE CLRRENT OF AN AVERAGE NEW TUPE IS 135 MAWS 

AT A FLAT( VOLTAGE OF SO VOLTS. A GRID 442 VOLTAGE OF 170 VOLTS AND A GRID RI CURRENT OF 0.3 

mICR,TAMPEREE . 

C OPTIMUM PEAK CATHODE CURRENT AS FRAME OSCILLATOR. 
TO ALLOW FOR TUBE SPREAD, FOR DETERIORATION DURING LIFE AND FOR EMISSION DROP AT UNDER. 
HEATING THE SET SHOULD BE DESIGNED SO THAT WITH A PEAK CATHODE OF 100 MILLIAMPS IT STILL 

OPERATES SATISFACTORILY (MAX. PULSE DURATION 4% OF A CYCLE, WITH A MAXIMUM OF 0.8 MILLISEC). 

IT IS RECOMMENDED THAT THE AMPLITUDE OF THE PEAK CURRENTS OCCURRING WITH FRESH TUBES 
BE LIMITED AUTOMATICALLY TO THIS MAX. VALUE OF 100 MILLI-AMPS (8. 8 . BY NON•BYPASSED RE • 

SISTOR IN THE GRID OR ANODE LEAD. 

D RITE GRID CURRENT BIASING THE MAXIMUM PERMISSAB_E VALUE OF THE GRID CIRCUIT RESISTANCE 

IS 2: MEGOHMS. 
MAXIMUM A.F. OUTPUT VOLTAGE. 

MICROPHONY AND HUM. 

THE TRIODE SECTION CAN BE USED WITHOUT SPECIAL PRECAUTIONS AGAINST MICROPHONY AND HUM IN 
CIRCUITS WITH A 5% LOUDSPEAKER WHEN THE INPUT VOLTAGE REQUIRED FOR AN OUTPUT POWER OF 

50 /AWAITS OF THE OUTPUT TUBE IS HIGHER THAN 10 MVOLTS. ME A.C. VOLTAGE BETWEEN HEATER PIN 
4 AND THE CATHODE SHOULD NOT EXCEED 6.3 VOLTS (RMS) IN THIS CASE AND THE GRID CIRCUIT IMPED-

, ANCE AI" 50C /SSHOULC NOT EXCEED 0.5 MEGOHM. 

—• INDICATES A :MARGE. 

TUNS-SOL ELECTREC INC., ELECTRON TUBE DiyisioN, BLOMATIELD, VEIT JERSEY, U.S.A.OECEAE,ER 1, 1960 PLATE • 6999 







68M8 

Supply Voltage = 100 Volts 

Pentode RL = 3900 Ohms 

Pentode EciBias = 6 Volts 

Triode Cathode Resistor = 2700 Ohms 



6BM8 

MaZ 

TUNG•SOL 

0.22 
MEG. 

MAM 

Es i g. 

Y 

0.025 
uf 

 II  

3 
MEG. 

0.22 
MEG. 

01'5 ;:   MAAA,2_11.Z.:-
\ 

1 1000 
OHMS 

0.68 
MEG. 

o 

+E bb 

32iif 

CIRCUIT CIAGRAM OF TP100E SECTION AS A.F. AMPLIFIER faID PENTODE SECTION AS TRANSFORMER -

LESS AUDIO OUTPUT TUBE. 

TU4G-SAL ELECTRIC INC.  E,EctRow TURF Divistow, 81.00mFIELO, NEW JERSEY, U.S.A. FE&RUART 1, 1961 PLATE ore089 
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TENTATIVE DATA 6BN4,6BN4A 

3' 
- 

'MAdi X 

MAX 

MAX 

II 

GLASS CULB 

TUN8•1101 

TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATFP 

6.3±10% VOLTS 0.2 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

7EG 

THE 6BN4 AND 6BN4A ARE MINIATURE MEDIUM—MJ TRIODES DESIGNED FOR USE 
RADID—REQUENCY AMPLIFIERS IN VHF TELEVISION TUNERS. EXCEPT FOR 1Hi 
HIGHER TRANSCONDUCTANCE AND LOWER PLATE RESISTANCE OF THE 613N4A, THE TUE  
ARE DENTICAL. 

GRID TO PLATE 

INPUT 

OUTPUT 

HEATER TO CATHODE 

DIRECT INTERELECTRODE CAPACITANCES 

RATINGS 
NTERFRETED ACCORDING TO DESIGN : ENTER SYSTEM 

1.2 ggf 
3.2 ggf 
1.4 golf 
2.8 

HEATER VOLTAGE 6.3110% VOLT:, 

MAXIMUM PLATE VOLTAGE Z/D VOLTS 

MAXIMUM DC GRID VOLTAGE 0 VOLTS 

MAX MUM PLATE DISSI.ATiON 2.2 WATTS 

MAXIMUM DC CATHODE CURRENT 22 MA. 

MAXIMUM HEATER—CATHODE VOLTAGE 

HEATER POSITIVE WITH RESPECT TO CATHODE 100 VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 100 VOLTS 

MAXIMUM GRID CIRCUIT RESISTANCE 0.5 MEGOHMS 

HEATER WARM—UP TIME' Li SECONDS 

* NEATER WAXm-UP TIME IS DEFINE! AS THE TIME REQUIRED FOR - HE VOLTAGE ACROSS THE HEATER TO REALM 

BOW OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 

OF THE TUNE HEATER IN SEXIES « ITN A RESISTANCE OF VALUE 3 TINES THE NOMINAL NEATER OPERATING 
RESISTANCE. 

DESIGN-WANIMum RATINGS ARE THE LIMITING VALUES EXPRESSED WITH RESPECT TO HOG'E TUBES AT ell, 

SATISFACTDRY TUBE LIFE CAB BE ExPECTED TO OCCUR. TO OBTAIN SATISFACTORY CIRCUIT PERFORmA , 

THEREFORE, THE EQUIPMENT DESIGNER MOST ESTABLISH THE CIRCUIT DESIGN SO TH4T MO DESIGN-NA, J 
VALUE IS ExCEEDED WITH A B041E TUBE UNDER THE WORST PROBABLE OPERATIWG CONDITIONS wir, 

RESPECT TO SUPPLY- VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, EQUIPMEN - CONTROL ADJUST-
MENT, LOAD VARIATION, AND ENVIRONMENTAL CONDITIONS. 

CONTINUED ON FOLLOWING PAGE 

TUNE-SOL ELECTRIC INC. ELECTRON TUBE DIVISION SLOORFIELD, MEN dERSEy, D.S.A. FE6RURRY 1, 1960 PLAT ,. $ 576, 



6BN4, 6BN4A TENTATIVE DATA 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS AI AMPLIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

CATHODE — BIAS RESISTOR 

AMPLIFICATION FACTOR 

PLATE RESISTANCE ( APPROX.) FOR 6BN4 
PLATE RESISTANCE ( APPROX.) FOR 6BN4A 

TRANSCONDUCTANCE ( FOR 6BN4) 

TRANSOONDUCTANCE ( FOR 6BN4A) 

PLATE CURRENT 

GRID VOLTAGE ( APPROX.) 

Ib i00 LAMPS. 

— le INDICATE!, A CHANGE. 

6.3±10% VOLTS 

0.2 AMP. 

150 VOLTS 

220 () HMS 
43 

6 300 OHMS 

5 400 ()rims 
6 800 mMHOS 

7700 4— gmHos 
9.0 MA. 

—6 VOLTS 



6BN6 

1r111111•11111 

PENTODE 

MINIATURE TYPE 

• COATED UNIPOTENTIAL CATHODE 

34 GATED—BEAM DISCRIMINATOR 

MAX POR FM ANO INTERCARRIER 
5. 

2 I TELEVISION RECE I VERS 
MAx 

ANY MOUNTING POSITION 

GLASS BULB 

MINIATURE BUT104 

7 PIN BASE E7-: 

OUTLIGE DRAWING 

JEDEC 5-1 

K,IS 

BOTTOM VI EW 

BASING DIAGRAM 

JEOEC 7DF 

THE 6BN6 IS A GATED BEAM DISCRIMINATOR TUBE USING THE MINIATURE CON— 
STRUCTION. LT IS DESIGNED TO PERFORM THE COMBINED OPERATION OF DETECTOR 
AND AUDIO—VOLTAGE AMPL FIER IN FM RECEIVERS WITH HEATER TRANSFORMER 
OP WITH 320 MA. SERIES STRING HEATER SUPPLY. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

GRID RI TO ALL 

GRID 03 TO ALL 

GRID at TO GRID 1,3 ( MAX.) 

14.2 

5 5 
0.004 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS-239 

AVERAGE CHARACTERISTICS 6.5 VOLTS 300 

HEATER SUPPLY LIMITS: 

VOLTAGE OPERATION 

CURRENT OPERATION 

MAXIMUM HEATER — CATHODE VOLTAGE: 

HEATER NEGATIVE W TH REEPECT TO CATHODE 

TOTAL DC AND PEAK 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 

TOTAL DC AND PEAK 

HEATER WARM- U' TIME ( AP , ROX.I s 

6.5±0.5 
300t 33 

200 

100 
200 
1, 

pl 
Pi 
Pf 

MA. 

VOLTS 

VOLTS 

VOLTS 

SECONDS 

*NEATER WARN- UP TINE IS DEFINED AS TIM TIME REQUIRED FOR THE VOLTAGE ACROSS TUC NEATER TO REACN 
uns OF ITS RATED VOLTAGE AFTER PPPPP ING 4 TIMES RATED NEATER VOLTAGE TO A CPWCUIT CONSISTING 

Of THE TUBE NEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL NEATER OPERATING 
RESISTANCE. 

CONTINUED ON FOLLOWING PAGE 

TUAG-30L ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A., SEPTEMBER 1, 1961 PLATE $ 6250 



6BN6 

f TUNO•SOL   

CONTINUED MN PRECEDING PAGE 

MAXIMUM RATINGS ',— 

DESIGN maximum VALUES - SEE DIA STANDARD AS- 239 

LATE SUPPLY VOLTAGE 330 VOLTS 

GRID VOLTAGE 110 VOLTS 

PEAK POSITIVE LIMITER - GRID VOLTAGE 60 VOLTS 

DC CATHODE CURRENT 15 MA. 

TYPICAL OPERATING CHARACTERISTICS*-

LIMITER-DISCRIMINATOR SERVICE 

INPUT- SIGNAL CENTER FREQUENCY 10.7 10.7 4.5 MEGACYCLES 

FREQUENCY DEVIATION ±75 ±75 ±25 <CYCLES 

PLATE - SUPPLY VOLTAGE 85 285 270 VOLTS 

PLATE VOLTAGE 65 122 121 VOLTS 

ACCELERATOR VOLTAGE 55 100 100 VOLTS 
CATHODE - BIA3 RESISTOR 200-400 200-1400 200-1400 OHMS 

(VARIABLE) A 

PLATE LOAD RESISTOR 85000 330000 330000 OHMS 

PLATE LINEARITY RESISTOR 470 1500 1000 OHMS 

INTEGRATING CAPACITOR 0.002 0.001 0.001 uf 
COUPLING CA.ACITOR 0.25 0.01 0.25 mf 
MINIMUM SIGNAL VOLTAGE FOR 

B 
LIMITING ACTION, RUS 1.25 1.25 1.25 VOLT 

DC PLATE CURRENT 0.25 0.49 0.44 MA. 

ACCELERATOR CURRENT 4.1 9.8 10 MA. 

INPUT SIGNAL LEVEL FOR 

AM REJECTION ADJUSTMENT A 1.25 2.0 2.0 VOLT 

AM REJECTION AT EBig= 2.PV., RMS 31 20 25 DECIBEL, 

AM REJECTION AT Esig= 1.0V., RUS 30 .29 .30 DECIBELS 

TOTAL HARMONIC DISTORTION 2.0 .1.6 _ 1.8 PERCENT 

PEAK AUDIO DUTPUT VOLTAGE 6.0 16.6 16.8 VOLTS 

ATmE CATHODE RESISTOR SHOULD BE ADJUSTED FOR MAXIMUM Am REJECTION IN THE OUTPUT OF LIMITER— 
OISCRIMINATCR STAGE AT THE SPECIFIED SIGNAL LEVEL. AM REJECTION IS MEASURED WITH AN APPLIED 
SIGNAL CONTAINING ) 0— PERCENT AMPLITUDE MODULATION AND 30—PERCENT FREQUENCY NODULATIAN. 

BAT SIGNAL LEVELS ABOVE SPECIFIED VALUE, LIMITING IS WITHIN E0 DECIBELS. 

ADEQUATE SHIELDING BETWEEN COMPONENTS OF THE LIMITER GRAD AND THE QUADRATURE GRID NEST RE USED 
TO INSURE PROPER PHASING OF THE VOLTAGE DEVELOPED ON THE QUADRATURE GRID. 

STANDARD DE—EMPHASEIS REQUIREMENTS FOR FM ARE INCLUDED. 

THE 0 OF THE QUADRATURE GRID CIRCUIT SHOULD BE HIGH ENOUGH TO DEVELOP A MINIMUM OF 4 VOLTS ( Rust 
SIGNAL WITH 2 VOLTS ( EMI OF THE CENTER—FREOLENCY SIGNAL APPLIED TO THE LIMITER GRID. IT IS 
RECOMMENDED THAT THE COIL BE SHUNTED BY A MINIMUM OF 10 .NA. THE CAPACITANCE MAX BE COMPOSED OF 

TUBE INPUT CAPACITANCE, STRAY CAPACITANCE, AND DISTRIBUTED CAPACITANCE, AS WELL AS PHYSICAL 
^APACITANCE. 

—I> INDICATES A CHANGE. 
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125 14 6BN6 
-4 Ef 6.3 Volts 

Fo = 10.7 Megacycles 
AF = ± 22.5 Kilocycles 

' Input Signal ( rms) = 1.25 Volts 
100" Cathode Resistor Optimized for AM 
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Ef = 6.3 Volts 
Fe = 10.7 Megacycles 
a - ±22.5 Kilocycles 

Input Signal ( rms) = 1.25 Volts 
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6BN6 

Ef = 6.3 Volts 
Eb = 60 Volts 
Eacc = 60 Volts 
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1 

GLASS BULB 

6BN8 

TU118-SOL  .\ 

DOUBLE- DIODE TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3±10% VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
WALL BUTTON 
9 PIN BASF 

9ER 

THE 158N8 LS A HIGH MU TRIODE DOUBLE DIODE IN THE 9 PIN MINIATURE CON-
STRUCTION. -HE TUBE HAS SEPARATE CATHODE CONNECTIONS FOR EACH SECT.ON 
AND IS INTENDED FOR APPLICATIONS rN BOTH MONOCHROME ANC COLOR TELEVISION 
RECEJVERS. THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH 
THAT HEATER VOLTAG£ SURGES DURING THE WARM-UP CYCLE APE MINIMIZED PRO-
VIDED IT IS USED W' -H OTHER TYPES WHICH ARE SIMILARLY CON -ROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 
WITH NO EXTERNAL SHIELD 

TRIODE SECTION 
GRID TO PLATE: ( G TO P) 

INPU - : G TO ( H + TK) 

OUTPrT: P ro (H + TIC 

2.5 
3.6 

0.25 

auf 
uf 
utif 

DIODE SECTION 

01 PLATE TO TRIODE GRID ( MAX.) 0.060 41411 

#2 PLATE - 0 TRIODE GRID ( MAX.) 0.10 4X4-1f 
tot. CATHODE TO ALL: ¡ DX TO ( H+TK+20K+TP+CP+TG+2DP) 5.0 etuf 
02 CATHODE -D ALL: 2DK TO ( H+TK+iCK+TP+10P+2CP+TG) 5.0 11111 
01 PLATE To * 2 PLA - E ( MAX.) 0.070 uuf 
01 PLATE TO 01 CATHODE + ' HEATER: ¡ DP TO (¡ CK+ H) 1.9 mar 
*2 PLATE TO A2 CATHODE + HEATER: 2DP TO ( 20K+ H) 1.9 uur 
01 CATHODE I'D fi PLATE + HEATER: 10K TO ( 10P+ H) 4.8 uut 
02 CATHODE 10 02 PLATE + HEATER: 20K TO ( 2CP+ H) 4.8 

Ai PLATE TO ALL: ¡ CP TO ( H+TK+¡0K+)DK+TP+2DP+TG) 3.0 ugt 
02 PLATE TO ALL: 2CP TD ( H+TK+¡0K+2DK+TP+3.0P+TG) 3.0 umf 

RATINGS 
I NTERPRETED ACCORDING TO DESI GN CENTER SYSTEM 

EACH SECTION 

HEATER VOLTAGE - e 6.3±10% VOLTS 

MAXIMUM HEATER-CATHODE VOLTAGE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 

HEATER POS'TIVE WITH RESPECT TO CATHODE 

CC 100 VOLTS 

TOTAL DC AND PEAK 200 VOLTS 

HEATER WARM-WP TIME A 11 SECOND 

ANEATER wARN-U , TINE IS DEFINED AS THE TINE REQUIRED FOR THE VOLTAGE ACRO;5 ME NEATER TO REACH 

804 OF IS RATES VOLTAGE AFTER APPLYING m TINES RATED HEATER VOLTAGE TC A CIRCUIT CONSISTING 
OF TmE TUBE MEArER IN SERIES WITH A RESISTANCE OF VALUE 3 TINES THE NOMINAL NEATER OPERATING 
RE SI STANCE. 

—a. INCl CATES A cliANGE. 

CONTI NUED ON FOLLOW! NG PAGE 

TuliG- SOL FLEE -RIC INC. ELECTRON -u0E DIVISION 0C-0-DiF iEL 0, NEW JERSEY, u. s. A, SIEPTENBER 1, 1959 PLATE e5600 



6BN8 

TUNG-SOL 

CONTINUED FROM PRECEDING PAGE 

RATINGS — CONT ID. 

INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

EACH SECTION 

TRIODE SECTION 

MAXIMUM PLA'E VOLTAGE 

MAXIMUM POSITIVE DC GRID VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM GRIn CIRCUIT RESISTANCE 

DIODE SECTION 

MAXIMUM PEAK PLATE CURRENT, ( EACH PLATE) 

MAXIMUM DC CURRENT, ( EACH PLATE) 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS AI AMPLIFIER 

TRIODE SECTION 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID VOLTAGE 

PLATE RESISTANCE ( APPROX.) 

TRANSCONDUCTANCE 

AMPLIFICATION FACTOR 

PLATE CURRENT 

GRID VOLTAGE ( APPROX.) FOR Ib = 1.0 UA 

DIODE SECTION 

AVERAGE CURENT ( EACH PLATE) AT 10 

VOLTAGE DROP ( EACH SECTION)AT IbF9 

5304—  VOLT 

0 VOLTS 

1.74— WATTS 

1.0 MEGOHM 

54 MA. 

MA. 9 

—.>61.5±10 b.3±101 VOLTS 

0.6 0.6 AMP. 

100 250 VOLTS 

—1 —3 VOLTS 

21 000 28 000 OHMS 

3 500 2 500 umHos 
75 70 

1.5 1.6 MA. 

—2.5 —5.5 VOLTS 

VOLTS DC 

MA DC 

50 MA. 

2.6 VOLTS 

• 

• 



TENTATIVE DATA 6BQ5 

GLASS BULB 

TUNG-SOL 

PENTODE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.76 AMP. 

ANY MOUNTING POSITION 

BOTTOM VIEW 
9 PIN BASE 

9CV 

THE 6B0 IS AN OUTPUT PENTODE DESIGNED FOP APPLICATION IN MEDIUM POWER 
HI-FI AMPLIFIERS. A PAIR OF TUBES IN CLASS AB, PUSH-PULL CONVENTIONAL 
OPERATIDN YIELDS AR OUTPUT OF UP TO 17 WATTS AT 4% DISTORTION ( WITHOUT 
FEEDBACK). IN SINGLE-ENDED OPERATION A POWER OUTPUT OF 5.7 WATTS CAN BE 
OBTAINED. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID 01. TO ALL OTHER nEMENTS 

PLATE TO ALL OTHER ELEMENTS 

PLATE TO GRID 01 ( MAX. 

GRID fi TO HEATER ( MAX.) 

RATINGS 
.NTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

10.8 mgf 
6.5 mgf 
0.5 ggf 
0.25 ggf 

HEATER VOLTAGE 6...3 VOLTS 

MAXIMUM PLATE VOLTAGE A 300 voL75 
MAXIMUM PLATE VOLTAGE WITHOUT PLATE CURRENT 550 yours 
MAXIMUM PLATE DISSIPATION A 12 wArTa., 
MAXIMUM GRID 02 VOLTAGE A 300 VOLT , 

MAXIMUM GRID 02 VOL - AGE WITHOUT CURRENT 550 VOLTS 

MAXIMUM GRID 12 DISSIPATION 2 WATT, 

MAXIMUM GRID 12 PEAK DISSIPATION 4 WATF, 

MAXIMUM NEGATIVE GRID di VOLTAGE 100 VOLTS 

MAXIMUM GRID CURRENT STARTING POINT 

MAXIMUM GRID 01 VOL - AGE WHEN GRID 01. 

CURRENT IS 0.1 .LAMP. - 1.3 VOLTS 

MAXIMUM GRID fi CIRCUIT RESISTANCE WITH 

AUTOMATIC BIAS 1 MEGOHM 

MAXIMUM GRID Al. CIRcUIT RESISTANC2 WITH 

FIXED BIAS 0.3 MEGOHM 

MAXIMUM CATHODE CURRENT 65 MA. 

MAXIMUM VOLTAGE BETWEEN. HEATER AND CATHODE 100 VOLTS 

CONTINUED ON FOLLOWING PAGE 

'.0L ELECTRIC INC., ELECTRON TUBE DIVISION, BM:WIELD, NEw JERSEY, U.S.A..NARCli 1, 1960 PLATE w6791 



6E3Q5 TENTATIVE DATA 

TUNO-SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A, ONE TUBE 

HEATER VOL - AGE 6.3 VOLTS 

HEATER CURRENT 0.76 AMP. 

PLATE VOLTAGE 250 VOLTS 

GRID 02 VOLTAGE 250 VOLTS 

GRID 0i BIAS -7.3 VOLTS 

CATHODE RESISTOR 135 OHMS 

PLATE LOAD RESISTANCE 5200 OHMS 
 1....  

INPUT A.F. VOLTAGE(RMS) f 0 0 .3 3.4 4.3 4.7 yours 

PLATE CURRENT 48 49.5 4 9.2 MA. 

GRID 02 CURRENT 5.5 10.8 11.6 MA. 

TRANSCONDUCTANCE 11300 ---- --- uMHOS 

PLATE RESISTANCE 38000 OHMS 

AMPLIFICAT ON FACTOR OF 

GRID 02 WITH RESPECT 

TO GRID fi 19 -__ MAX. SIGNAL POWER OuTPuT 8 0 0.05 4.5 5.7 6.0' WATTS 

TOTAL HARMONIC DISTORTION B 6.8 10 PERCENT 

SECOND HARmONIC B 3.0 2.0 PERCENT 

THIRD HARMONIC B 5.8 9.5 PERCENT 

PLATE VOLTAGE 250 VOLTS 

GRID 02 VOLTAGE 250 VOLTS 

GRID 0i BIAS - 7.3 VOLTS 

CATHODE RESISTOR 135 OHMS 

PLATE LOAD RESISTANCE 4500 OHMS 

.."......  

(  INPUT A.F. VOLTAGE ( RMS) 0 0.3 3.5 4.4 4.8 N VOLTS 

PLATE CURRENT 48 50.6 50.5 MA. 

GRID * 2 CURRENT 5.5 10 

12 . eZlos. TRANSCONDUCTANCE 11300 _. 

PLATE RESISTANCE 38000 OHMS 

AMPLIFICATION FACTOR OF 

GRID * 2 WITH RESPECT 

TO GRID oi. 19 --- ---

MAX. SIGNA_ POWER OUTPUT B 0 0.05 4.5 5.7 6.0' WATTS 

TOTAL HARMONIC DISTORTION B 7.5 10 PERCENT 

SECOND HARMONIC B 5.7 5.0 PERCENT 

THIRD HARmONIC B 4.5 8 PERCENT 

PLATE VOLTAGE 250 VOLTS 

GRID 02 VOLTAGE 250 VOLTS 

GRID 01 BIAS - 8.4 VOLTS 

CATHODE RESISTOR 210 OHMS 

PLATE LOAD RESISTANCE 7000 OHMS 

INPUT A.F. VOLTAGE(RMS) (---67---1"--7:- VOLTS 

PLATE CURRENT 36 --- 36.8 36 MA. 

GRID *2 CURRENT 4.1 8.5 14.6 MA. 

TRANSCONDUCTANCE 10000 --- __- µMHOS 

PLATE RESISTANCE 40000 OHMS 

AMPLIFICATION FACTOR OF 

GRID * 2 WITH RESPECT 

TO GRID Ai 19 ---

MAX. SIGNAL POWER OUTPUT B 0 0.05 4.2 -5-..É.c WATTS 

TOTAL HARMONIC DISTORTION B 10 PERCENT 

SECOND HARMONIC 8 1.7 PERCENT 

THIRD HARMONIC 8 8.7 PERCENT 



TENTA -IVE DATA 68Q5 

TUNO-SOL 

CONTINUED FAON PRECEDING RAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS - cont'd. 

CLASS A, ONE TUBE - .CONT ID. 

PLATE VOLTAGE 

GRID *2 VOLTAGE 

GRID * I. BIAS 

CATHODE RESISTOR 

PLATE LOAD RESISTFOLCE 

INPUT A.F. VOLTAGE(RMS.) 

PLATE CURRENT 

GRID 012 CURRENT 

TRANSCONDUCTANCE 

PLATE RESISTANCE 

AMPLIFICATION FACTOR OF 

GRID *2 WITH RESPECT TO 

GRID fi 

MAX. SIGNAL POWER OUTPUT B 

TOTAL HARMONIC DISTORTION B 

SECOND HARMONIC B 

THIRD HARmONIC B 

PLATE VOLTAGE 

GRID * 2 VOLTAGE 

GRID fi BIAS 

LOAD PESISTANCE, 

PLATE TO PLATE 

INPUT A.F. VOLTAGE 

PLATE CURRENT 

GRID *2 CURRENT 
MAX. EIGNAL POWER OUTPUT 

TOTAL HARMONIC DISTORTION 

RMS) 

PLATE VOLTAGE 

GRID * 2 VOLTAGE 

COMMON CATHODE RESISTOR 

LOAD RESISTANCE, 

PLATE TO PLATE 

INPUT A.F. VOLTAGE (RMS) 

PLATE CURRENT 

GRID * 2 CURRENT 

MAX. SIGNAL POWER OUTPUT 

TOTAL HARMONIC DISTORTION 

250 
210 

-6.4 
160 

7000 

0 0.3 3.4 3.8 
36 --- 36.6 36.5 

3.9 7.5 8.0 
10400 
40000 

19 
0 0.05 

CLASS B, TWO -UBES 

250 
250 

-11.6 

8000 

0 8 
2x10 2x37.5 

2x1.1 2x7.5 
0 11 

3 

CLASS AB, TWO TUBES 

250 
250 
130 

8000 

0 8 

2x31 2x37.5 
2x3.5 2x7.5 

0 11 
3 

2x7.5 
2x0.8 

0 

4,3 

1.8 
9.3 

300 

.300 
-14.7 

8000 

2x46 
2x11 

17 
4 

300 
300 
150 

8000 

4 .7e 

= A-1 
0 10 

2x36 2x46 
2x4 2x11 

0 17 
4 

VOLT 

VOLTS 

VOLTS 

OHMS 

OHMS 

VCLT' 

MA. 

MA. 

µMHOS 

OHMS 

OHMS 

WATTS 

PERCENT 

PERCENT 

PERCENT 

VOLTS 

VOLTS 

VOLTS 

VOLTS 

MA. 

MA. 

WATTS 

PERCENT 

VOLTS 

VOLTS 

OHMS 

OHMS 

VOLTS 

MA. 

MA. 

WATTS 

PERCENTS 

CONTINUED ON FOLLOWING POUF 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW . ROPY, U.S.A. » ARCM 1, 1960 PLATE AS197 



6BQ5 TENTATIVE DATA 

TUNC•SOL 

CONTINUED FROWPRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS - cont'd. 

CLASS A IN TRIODE CONNECTION 

(GRID 02 CONNECTED TO PLATE' 

PLATE VOLTAGE 250 VOLTS 

CATHODE RESISTOR 270 OHMS 

PLATE LOAD RESISTANCE 3500 OHMS 

ZERO- SIGNAL PLATE CURRENT 34 MA. 

INPUT A.F. VOLTAGE ( RMS) 6.7 VOLTS 

MAX. SIGNA_ PLATE CURRENT 36 MA. 

MAX. SIGNAL POWER OUTPUT 1.95 WATTS 

TOTAL HARMONIC DISTORTION 9 PERCENTS 

INPUT A.F. VOLTAGE AT A POWER OUTPUT OF 50 MWATTS ( RMS) 1.0 VOLT 

CLASS AB, TWO TUBES IN TRIODE CONNECTION 

(GRID 02 CONNECTED TO PLATES' 

PLATE VOLTAGE 250 300 VOLTS 

COMMON CATHODE RESISTOR 270 270 OHMS 

LOAD RESISTANCE ( PLATE TO PLATE) 10 000 10 000 OHMS 

ZERO- SIGNAL PLATE CURRENT 2x20 2x24 MA. 

INPUT A.F. VOLTAGE ( RUS) 8.3 10 VOLTS 
MAX. SIGNAL PLATE CURRENT 2x21.7 2x26 MA. 

MAX. SIGNAL POWER OUTPUT 5.4 5.2 WATTS 

TOTAL HARMONIC DISTORTION 2.5 2.5 PERCENT 

INPUT A.F. VOLTAGE AT A POWER 

OUTPUT OF SO mwATTS ( RMS.) 0.95 0.9 VOLTS 

A RMEN THE HEATER AND POSITIVE VOLTAGES ARE OBTAINED FROM A STORAGE BATTERY BY MEANS OF A 
VIBRATOR, TE MAX. VALUES OF THE PLATE AND GRID 42 VOLTAGES ARE 250 VOLTS AND TMAT OF TVE 

PLATE DISSIPATION 9 WATTS. 

BMEASURED WITH FIXED BIAS. 

-PONER OUTPUT AT START OF POSITIVE GRID CURRENT. 
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6BQ5 TENTATIVE DATA 
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TENTATIVE DATA 6BQ5 

6805 1 1 

Ef = 6.3 volts 
Eb = 250 Volts 

Ec Bias =- 6.4 Volts 
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6BQ5 TENTATIVE DATA 

6BO5 • 
2x6Bos (CLASS B) 

Ef = Volts 6.3 
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TENTATIVE DATA 6BQ5 

613Q5 
2x6Bo5 (CLASS AB) 
Ef = 6.3 Volts 

= 300 Volts 
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6BQ5 TENTATIVE DATA 

66Q5 
TRIODE CONNECTION 

2X6BQ5 ( CLASS AB PUSH-PULL) 
Ef = 6.3 Volts 
Eb = 300 Volts 
KR = 270 Ohms 
RL=10000 Ohms 
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C256Q6GT) 68Q6GT 

TUN6-SOL  N 

BEAM PENTODE 

PLAtt 

3142 

FEB. 1 

1953 

T-9 

32 
MAX 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 1.2 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
INTERMEDIATE SHELL 

7 PIN OCTAL 

6Am 

THE 68Q6GT IS A BEAM PENTODE DESIGNED SPECIFICALLY FOR USE AS A 
HORIZONTAL DEFLECTION AMPLIFIER IN TELEVISION RECEIVEPS USING MAGNETIC 
DEFLECTION. THE PLATE IS BROUGHT OUT TO A TOP CAP FOR ISOLATION OF HE 
HIGH VOLTAGE ANDCONVENIENCE IN CIRCUIT LAYOUT. TS ELECFRICAL CHARACTER-
ISTICS ARE SUCH AS TO PROVIDE GOOD PERFORMANCE WHERE THE SUPPLY VOLTAGES 
ARE LIMITED. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID 0i TO PLATE: ( Gi TO P) 0.6 ggf 
INPUT: G, TO ( H1-1(-..G 2 -5BP) 15 ggi 
OUTPUT: P TO ( H7K+G2-1.BP) 7.5 44f 

RATINGS 
INTERPRETED ACCORDING TO RNA STANDARD MB-210 

HORIZONTAL DEFLECTION AMPLIFIER A 

HEATER VOLTAGE 6.3 VOLTS 

MAXIMUM HEATER—CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE: 

TOTAL OC ANO PEAK 200 VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE: 

DC 100 VOLTS 

TOTAL DC AND PEAK 200 VOLTS 
MAXIMUM DC PLATE SUPPLY VOLTAGE ( BOOST 4. POWER SUPPLY) 5,0 VOLTS 

MAXIMUM PEAK POSITIVE PLATE VOLTAGE ( ABSOLUTE MAXIMUM) 5 500 VOLTS 

MAXIMUM PEAK NEGATIVE PLATE VOLTAGE 1 250 'JOLTS 
MAXIMUM PLATE DISSIPATION B 11 WATTS 

MAXIMUM PEAK NEGATIVE GRID 01 VOLTAGE 300 VOLTS 

MAXIMUM DC GRID 02 VOLTAGE 175 VOLTS 

MAXIMUM GRID A2 DISSIPATION 2.5 WATTS 

MAXIMUM AVERAGE CATHODE CURRENT 110 MA. 

MAXIMUM PEAK CATHODE CURRENT 400 MA. 

MAXIMUM GRID 01 CIRCUIT RESISTANCE 0.47 MEGDHM 

MAXIMUM BULB TEMPERATURE ( AT HOTTEST POINT) 220° CENTIGRADE 

A EON OPERATION IN A 525- LINE, 30- FRAME SYSTEM AS DESCREED IA STANDARDS OF GOOD ENGINEERING 
PRACTICE FOR TELERISIOU BROADCASTING STATIONS; FEDERAL COMMUNICATIONS COMMISSION". THE DUTY 

CYCLE OF THE VOLTAGE PULSE NOT TO EACEED 15 PERCENT OF A SCANNING CYCLE. 

8 IN STAGES OPERATING WITH GRID-LEAK BIAS, AN ADEQUATE [ ATOM BIAS RESISTOR OR OTHER SUITABLE 
MEANS IS REQUIRED TO NRCTECT THE Tan IN THE ABSENCE OF EXCITATION. 

CONTINUED OA FOLLOWING PAGE 

4-

4— 

Rh-

4-

-0011DICATES A CHANGE OR ADDITION. 

rEeRDARY I. rvS] IUNG.SOI ELEciviC INC. RECTION TUNE DIVISION NEWARK. NEW JERSEY. U.S... 



6f3Q6GT C25806GT) 

TUNG-SOL   

ON'I/c I'VOMP"'IV, PA 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

PENTODE CONNECTION: C 

PLATE CURRENT 

GRID 02 CURRENT 

TRANSCONDUCTANCE 

PLATE RESISTANCE 

2ERO— BIAS: D 

PLATE CURRENT 

GRID 02 CURRENT 

CUT— OFF: E 

GRID 01 VOLTAGE ( APPROX.) 

TRIODE AMPLIFICATION FACTOR F 

C riTm Es = 250 KILTS, Ec2 = 150 VOLTS AND Eci = - 22.5 VOLTS. 

()WITH Cb = 60 VOLTS AND Ec2 = 150 VOLTS. 

E FoR IN = 1 NA. wiTit Fb = 250 VOLTS AND NCO = 152 VOLTS 

FwiTM EH EC2 = 150 VOLTS AND Eci = - 22.5 VOLTS. 

--IRIODICATES A CNANGE OR ADDITION. 

6.3 VOLTS 
1.2 AMP. 

55 MA. 

2.1 MA. 

5 500 UMHOS 

20 000 OHMS 

225 MA. 

25 MA. 

— 46 VOLTS 

4.3 

AO-

1953 TUNG.SOL ELECTRIC INC. ELECTRON TUBE DIVISION NEWARK. NEW JERSEY, U.S.A 
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TENTATIVE DATA 6BQ6GTB 

MAX 

GLASS BULB 
SKIRTED 

MINIATURE CAP 

  TUNG•SOL   

PENTODE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 1.2 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
INTERMEDIATE SHELL 

OR 
SHORT INTERMEDIATE SH1L 

7 PIN OCTAL 

RAN 

THE 6806GTS S A BEAM POWER AMPLIFIER DESIGNED FOR USE AS A HORIZONTAL 
DEFLECTION AMPLIFIER IN TELEVISION RECEIVERS. 

GRID TO PLATE 

INPUT 

OUTPUT 

DIRECT INTERELECTRODE CAPACITANCES — appRox. 

0.6 ¿uhf 
15 ¿uhf 
7 ¿Uhf 

RATINGS 
iNTERFRETED ACCORDING TO DESIGN ' INTER VALUES 

1uNLESS OTHERWISE SPECIFIED' 

HORIZONTAL DEFLECTION AMPLIFIERA 

HEATER VOLTAGE 6.3 VOL' 

MAXIMUM HEATER - CATHODE VOLTAGE: 
HEATER NE;ATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLIS 
HEATER POS TIVE WITH RESPECT TO CATHODE 

DC 100 VOLTS 
TOTAL DK AND PEAK 200 VOLTS 

MAXIMUM DC PLATE SUPPLY VOLTAGE 
(BOOST 4- (AC POWER SUPPLY) 600 VOL1S 

MAXIMUm PEAK POSITIVE PLATE VOLTAGE ( ABSOLUTE MAX.) 6 000 VOL1S 

mAXIMLm PEAK NEGATIVE PLATE VOLTAGE 1 250 VOLTS 

MAXImLM PLA - E DISSIPATIDN B 11 WATTS 

mAxIMLM PEAK NEGATIVE GRID in VOLTAGE 300 VOLT.5, 

mAxIMLM DC GOD 02 voLT0GE 200 VOLTS 

MAXIMUM GRID 42 DISSIPATION 2.5 WATTS 

MAXIMUM AVERAGE CATHODE CURRENT 110 MA. 

MAXIMUM PEAK CATHODE CURRENT 400 MA. 

MAXIMUM GRID 41 CIRCUIT RESISTANCE 0.47 MEGCHM 

MAXIMUM BULB TEMPERATURE ( AT HOTTEST POINT) 220 0, 

A FOR OPERATION IN A 525-LINE, 30-FRAME SOSTEN AS DESCRIBED IN " STANDARDS OF GOOD ENGINEERING 
PRACTICE FOR TELEvISIOU BROA,CASTING STATIONS; FEDERAL COMMUNICATIONS COMMISSION". THE Dui" 
CYCLE OF THE vDL'AGE PULSE NO TO EXCEED 55% OF A SCANNING CYCLE. 

B IN STAGES OPERATING WITH ORID LEAK BIAS, AN ADEQUATE CATHODE BIAS RESISTOR OR OTHER SUITABLE 
NEARS 15 REQuIKEE TO PROTECT THE TUBE IN THE ABSENCE OF EXCITATION. 

CONTINUED ON FOLLOwINS PAGE 

TUNS-SOL ELECTRIC INC. FLECTRON 1•0BE DIVISION BLOOMFIELD, MEW mERSEY, U.S.A. MARCH 1, 1958 PLATE 45202 



6E3Q6GTB TENTATIVE DATA 

TUNO-SOL 

CONTIMuED FROM , ECFCI NC PACE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT 1.2 AMP. 

PENTODE OPERATION: C 

PLATE CURRENT 57 MA. 

GRID #2 CURRENT 2.1 MA. 

TRANSCONDUCTANCE 5 900 uMHOS 

PLATE RESISTANCE 14 500 OHMS 

ZERO BIAS: 0 

PLATE CURRENT 260 MA. 

GRID #2 CURRENT 26 MA. 

CUTOFF:E 

GRID #1 VOLTAGE ( APPROX.) —43 VOLTS 

TRIODE AMPLIFICATION FACTOR F 4.3 

SIMILAR TIPS REPRRRICe IscePt for heater characteristics, the 68Q8GTB is identical to 

the 17BQBGfB. 

THE ELECTRICAL DATA AND PIN CONNECTION FOR TYPE 6606GT6 ARE IDENTICAL WITH THOSE OF TYPES MEGA 
ANO 6[16. 

C HITA E, = 250Y, . 150V, AND Ecl = — 22.5V. 

° WITH Es = 60v. AND Ec, = 150V. ( INSTANTANEOUS VALUES/ 

E FOR I„ = 1 MA. WITH E, = 250V. AND E02 = 150V. 

F AITH E, = Ec , . 150V. AND Ecl = — 22.5V. 
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TENTATIVE DATA 

TUNG-SOL 

68Q7 

• 
ELATE 
1515 

DEC. 1 
1950 

GLASS BULB 

DOUBLE TRIODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 400 MA. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

9 PIN BASE 

95.) 

THE 6807 COMBINES TWO INDEPENDENT MEDIUM- MU INDIRECTLY HEATED CATHODE 

TYPE TRIODES IN THE 9 PIN MINIATURE CONSTRUCTION. LOW INTERELECTRODE 

CAPACITANCES, HIGH TRANSCONDUCTANCE AND SHIELDING BETWEEN THE TWO 

SECTIONS ADAPT IT FOR USE IN THE GROUNDED- CATHODE INPUT/GROUNDED- GRID 

OUTPUT CIRCUIT PROVIDING LOW TUBE NOISE AND GOOD STABILITY AS A Ve 
VOLTAGE AMPLIFIER. 

DIRECT INTERELECTRODE CAPACITANCES 
TH InTEHIAL SHIELD • 315 

UNIT dl UNIT 02 

GRID TO PLATE: ( G TO P) 1.15 1.15 

INPUT: G TO ( H+K) 2.55 

INPUT ( GROUNDED GRID): K TO (H+G) £.75 

OUTPUT: P TO ( H+K) 1.3 

OUTPUT ( GROUNDED GRID): P TO ( H+G) 2.d 

PLATE TO CATHODE: ( P TO A) 0.12 0.12 

HEATER TO CATHODE: ( H+K) 2.3 2.3 

PLATE DF UNIT 01. TO PLA - E OF UNIT 02: (JP TO 2P) 0.006 

PLATE OF UNIT 02 TO PLATE AND GRID 
OF UNIT 01.: 2P TO (¡ P+IS) 0.014 

RATINGS 
INT(RPR(TIO ACCORDING TO RNA STANDARD NA-210 

gmf 
mmf 
mmf 
mmf 
mmf 
gmf 
mmf 
gmf 

ggf 

EACH TRIODE UNIT 

HEATER VOLTAGE 6.3 VOLTS 

MAXIMUM HEATER- CATHODE VOLTAGE 200 VOLTS 

MAXIMUM PLATE VOLTAGE 250 VOLTS 

MAXIMUM PLATE DISSIPATION 2 WATTS 

MAXIMUM CATHODE CURRENT 20 MA. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

GLASS A 1 AMPLIFIER - EACH TRIODE UNIT 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

CATHODE BIAS RESISTOR 

PLATE RESISTANCE 

TRANSCONDUCTANCE 

AMPLIFICATION FACTOR 

PLATE CURRENT 

MAXIMUM PLATE CURRENT FOR GRID VOLTS . 

6.3 VOLTS 

400 MA. 

150 VOLTS 

220 OHMS 

BOO OHMS 

é 000 gMHOS 

35 

9 MA. 

100 (LA. 

COPYRIGHT le» DV TUNO•DOL LAMP WORKS INC ILICTIVONIC TUBE DIVISION NtINARK. NEW 
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TENTA -'-IVE DATA 68Q -7A 

7. 

teAxl 

16 
MAX.; 

imAx. 

GLASS BULB 

T 111111 II - SO L 

DOUBLE TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.4 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MIN .ATuRE BUTTON 

g PIN NOVAL 

9AJ 

THE 6BO7A IS A MEDIUM-MU DOUBLE TRIODE USING THE 9 PIN MINIATURE 
CONSTRUCTION. IT IS INTENDED FOR USE AS THE FIRST RF AMPLIFIER TUBE IN 

TUNERS OF VHF TELEVISION RECEIVERS OR AS A LOW NOISE IF PRE-AMPLIFIER 
TUBE IN UHF TELEVISION RECEIVERS EMPLOYING A CRYSTAL MIXER. HIGH 
TRANS0ONDUCTANCE, LOW INPUT CAPACITANCE, LOW INPUT LOADING AND LOW PLATE 
TO CATHODE CAPACITANCE MAKES IT ESPECIALLY USEFUL IN THE DIRECT-COUPLED 
RF STAGE OF TELEVISION RECEIVERS UTILIZING A DRIVEN RE-GROUNDED-GRID 
AMPLIFIER OR THE CASCODE TYPE OF CIRCUIT. 

DIRECT INTERELECTRODE CAPACITANCES 
WITH ( ATERNAL SHIELD 6,15 

GRID TO PLATE 

INPUT 

INPUT ( GROUNDED GRID) 

OUTPUT 

OUTPUT !, GROUNDED GRID) 

PLATE TO CATHODE ( MAX.) 

HEATER TO CATHODE 

PLATE OF UNIT 01 TO PLATE OF UNIT 02 (MAX.) 

PLATE OF UNIT 02 TO PLATE 
AND GRID OF UNIT Ni @MAX.) 

UNIT 01 UNIT 02 

1.15 1.15 ggf 
2.85 ggf 

4.95 ggf 
1.35 ggf 

2.27 ggf 
0.15 0.15 141f 
2.65 2.70 ggf 

0.010 ggf 

0.024 ggf 

RATINGS 
INTERPRETED ACCOROIRG TO RNA STANDARD 118-210 

CLASS A,1 AMPLIFIER - EACH TRIODE UNIT 

DES IN 
CENTER VALUES 

HEATER VOLTAGE 6.3 VOLTS 

MAxIMJM HEATER CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 200A VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 200 VOLTS 

MAXIMUM PLATE VOLTAGE 250A VOLTS 

MAXIMUM PLATE DISSIPATION 2 WAT T S 

MAxIMJM CATHODE CURRENT 20 MA. 

MAXIMUM GRID CIRCUIT RESISTANCE 0.5 MEGONM 

A uRDER CUT-OFF CONOITIO,,S, IN RE-GROuNDEO-GRID CIRCUITS WITH DIRECT- COUPLED DRIVE, IT IS 
PERMISSIBLE FOR THIS VOLTAGE TO BE AS NIGH AS 300 VOLTS. 

CONTINUED ON FOLLOWING PAGE 

TONG - SOL ELECTRIC INC. ELECTRON TUNE DIVISION NEWARK, NEW JERSEY. U.S.A. JAKIJART 1, 1954 PLATE 035,, 



6E3Q7A TENTATIVE DATA 

e  T111111481. 

CORTIODED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS AI AMPLIFIER — EACH UNIT 

DES1411 
MITER VALUES 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

CATHODE BIAS RESISTOR 

AMPLIFICATION FACTOR 

PLATE RESISTANCE 

TRANSCONDUCTANCE 

PLATE CURRENT 

GRID VOLTS ( APPROX.) FOR lb w 10 lIAMP. 

6.3 VOLTS 
0.4 AMP. 

150 VOLTS 
220 OHMS 

39 
6 100 OHMS 

6 400 4MHOS 

9 MA. 

— 10 VOLTS 

PUSH—PULL RF GROUNDED GRID CIRCUIT — EACH UNIT 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT 0.4 AMP. 

PLATE VOLTAGE 150 VOLTS 

GRID VOLTAGE ( OBTAINED FROM CATHODE RESISTOR) —2 VOLTS 

CATHODE RESISTOR ( COMMON TO BOTH UNITS) 100 OHMS 

PLATE CURRENT 10 MA. 

RF GROUNDED GRID CIRCUIT WITH DIRECT—COUPLED DRIVE 
%NIT Ill ( DRIVER TuRE/ IS DIRECTLY COUPLED TO UNIT IORIVEN 
RF-GROUNDED- GRID AMPLIFIER TORE) AS SHOWN IN ACCOMPANYING CIRCUIT. 

SUIT AI UNIT 02 

HEATER VOLTAGE 6.3 6.3 VOLTS 

HEATER CURRENT 0.4 0.4 AMP. 

PEAK HEATER CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 1 250 VOLTS 

PLATE SUPPLY VOLTAGE 250 250 VOLTS 

PLATE VOLTPiE 135 115 VOLTS 

GRID VOLTAGE — 1 --- VOLTS 

GRID RESISTOR --- 0.5 MEGOHM 

PLATE CURRENT 10 10 MA. 

GRID CURRENT 0 0 MA. 

GRID VOLTAGE ( APPROX.) FOR lb 10 µAmP. —14 --- VOLTS 

-*INDICATES A CHANGE. 

I'‘TE ,35I,5 JANUARY 1, 1954 TuNG - SOL ELECTRIC INC. ELECTRON TUBE DIVISION NEINANK, NEW JERSEY, U.S.A. 



6E3Q7A 

TUNG-SOL 

INPUT 

TYPE 
66Q7A 

AGC 

Cl: 33 uuf, 400 VOLTS 

C2: 1000 ouf, 400 VOLTS 

C): 1000 uuf, 400 VOLTS 

C4: 1000 uuf, 400 VOLTS 

C5: 0.5 to 1.5 ouf, 400 VOLTS 

C6, 1000 .0, 400 VOLTS 

Cl: 2 uuf, 400 VOLTS 

CO: 33 ouf, 400 VOLTS 

C9: 1000 ouf, 400 VOLTS 

63 
VOLTS 

, c5 

_L 

IC 6 

Li, L2: OIFILAR CMOKES, EACH 10 

TURNS NO. 16 ENAMEL WIRE 

1/4. COIL FORM 

L3: TUNED CIRCUIT ELEMENT OF 

TUNER. VALUE DEPENO , ON DIS-

TRIOUTE0 CIRCuITCAPACITANCES. 

TO DETERMINE TA» POINT, TAP 

DOWN TO 80 TO 908 OF TOTAL 

NuMNER OF TURNS 

C7-

OUTPUT 

o 
4250 
VOLTS 

C9 

R1: 10000 OHMS, 0.5 WATT 

R2: 100 OHMS, 0.5 WATT 

RlY 500000 OHMS, 0.5 WATT 

R4: 100 OHMS, 0.5 WATT 

Tl; TUNEO CIRCUIT CLEMENT 
OF TUNER. VAL4E DE-

PENDS ON DISTkIOUTED 
CIRCUIT CAPACI -ANCES. 

DRIVEN RF-GROUNDED GRID AMPLIFIER CIRCUIT WITH DIRECT COUPLED DRIVE 

CI 

INPUT 

LI 

C2 

TYPE 
6607A 

FC-3 

R1 

Cl CO C3 14 :5: 
1006 .0, 400 VOLTS 

C6 Cl: 
100 ouf, 400 VOLTS 

CR: 1000 VAT, 400 VOLTS 

L2 L3 

r- CV 

6.3 
VOLTS 

C5 

Li L4: TUNED CIRCUIT ELCMENTS 

OF TUNER. VALUES DEPEND 

ON OISTRIOUTED CIRCUIT 

CAPACITANCES. 

R2 

4150 
VOLIS 

C8 

OUTPUT 

C7 

L2 13: BIFILAR CHOKES, 

EACH 10 TURNS OF 

NO. 18ENAMEL WIRE, 

1/4. COIL FCRM. 

R1 R2: 100 ON115, 0.5 WATT 

PUSH-PULL RF GROUNDED- GRID CIRCUIT 

TUNG - SOL ELECTRIC INC. ELECTROT TUBE DIVISION REPARA, NEW JERSEY, U.S.A. JAA,,ARY 1, 1954 PLATE 1,546 



61307A 
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Ef - 6.3 Vol ts 
 rb 

— — IC 

Am. 

200 300 

PLATE VOLTS 

400 500 

— 

LI __ll_ 
681)7A 

EACH UNIT 

Ef - 6.3 Vol ts 

— 

....-... 
 v 0 25 50 75 I 0 0 125 u u 

PLATE MILLI AMPERES 

Eb = 150 Vol ts 

A
M
P
L
 I 
F 
I C
A
T
 I 
O
N
 
F
A
C
T
O
R
 
(µ
)
 

r.
3 

8
 

s
l
 

à
 

47
1 

U
l
 
 

i Orn 
rp 

‘ 

_ 

P. 

>.
> 

g
 

g
 

> 

§
 

g
 

o
 

T
R
A
N
S
C
O
N
D
U
C
T
A
N
C
E
 
(
g
m
) 
-
 
N
I
C
R
O
M
H
O
S
 

_
 

o
 

u,
 

P
L
A
T
E
 
R
E
S
I
S
T
A
N
C
E
 
(
r
p
) 
-
 
M
E
G
O
H
N
S
 

\ 
l'• 

..----.. 

—.. 
11••••• .,.... 

...... , 

11:\1F\17" 

v0 25 50 75 I 0 0 125 u u 

PLATE MILLI AMPERES 

PLATE 113541 JANUARY 1, 1954 Tulle-SOL ELECTRIC INC ELECTRON TUNE DIVISION AMAX, NEW JERSEY, Q.S,A 



61307A 
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61307A 
Ef = 6.3 Volts 
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6BR8A 

GLASS I3ULB 

MINIATURE BUTTON 
9 PIN BASE E9- I 

OLTLINE DRAWING 
JEDEC 6-2 

  TUNII-SOL   

TRIODE PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

FOR USE IN 

FM AND TELEVISION RECEIVERS 

ANY MOUNTING POSITION 

BOTTOM VIE 
BASING DIAGRAM 

JtDEC 9FA 

THE 66128A IS A TRIODE-PENTODE IN THE 9 PIN MINIATURE CONSTRUCTION. THE TUBE MAN BE 

USED AS A LOCAL OSCILLATOR PENTODE MIXER FCR FM OR TELEVISION RECEIVERS OR IN THE 

MARY COMBINED FUNCTIONS IN SUCH RECEIVERS. THEFMAL CHARACTEP.IS1 ICS OF THE HEATEP 

ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM-UP CYCLE ARE 

MINIMIZED RROVIDED I— If. USED WITH OTHER Tsr PE!. WHICH ARE SIAILARLY CONTROLLED. 

DIRECT INT ER EL ECT RODE CAPACITANCES 

WITH A WITHOUT 
SHIELD HIELO 

PENTODE GRID 1 TO PENTODE PLATE ( Pg1 TO Pp) MAX— 0.010 0.020 Pt 
PENTODE INPJT: Pg1 TO (H+Pg2+Pk,g3,I.s.) 4.6 4.6 P, 
PENTODE OUTPUT: Pp TO R-I+Pg2+Pk,g3,I.s.) 3.2 2.4 PI. 
PENTODE CATHODE TO HEATER: H TO ( Pk,g3,I.s.) 2.48 2.4 pl 

TRIODE GRID TO TRIODE PLATE: (Tg TO Tp) 1.8 1.8 pf 

TRIODE INPUT: Tg TO Crk+H+Pk,g3,I.s.) 2.8 2.8 Pe: 
TRIODE OUTPUT: Tp TO (Tk+H+Pk,g3,I.s.) 2.0 1.5 

.48 TRIODE CATHODE TO HEATER (Tk TO H) 2 2.4 P 

PENTODE GRID TO TRIODE PLATE (Pg TO Tp) (MAX) 0.20 0.20 P' 
PENTODE PLATE TO TRIODE PLATE (Pp TO Tp) (MAX) .02 0.10 P, 

A EXTERNAL SHIELD 3'5 CONNECTED TO PIN 4. 

BEXTERNAL SHIELD 315 CONNECTED TO PIN 6 

* INDICATES AN ADDIlION. 

14DICATES A CHANGE 

CONTINUED ON FOLLOWING PAGE 

SOL ELECTRIC INC., ELEGFRON TUNE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A. AUGUST 1, 1962 VLATE o, 



6BR8A 

TUNO•SOL 
CONTINUED FROM PRECEDING PAGE 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS- 239 

AVERAGE CHARACTERISTICS 6.3 VOLTS 450 MA. 

HEATER WARM-UP TIME C 11 SECONDS 

HEATER SUPPLY LIMITS: 

VOLTAGE OPERATION (HEATER IN PARALLEL) 6.3±0.6 VOLTS 

CURRENT OPERATION (HEATER IN SERIES) 450±25 MA. 

MAXIMUM HEATER CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 100 VOLTS 

TOTAL DC AND PEAK 200 VOLTS 

MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES • SEE EIA STANDARD NS- 739 

PENTODE PLATE VOLTAGE 330 VOLTS 

TRIODE PLATE VOLTAGE 330 VOLTS 

GRID 2 SUPPLY VOLTAGE 330 VOLTS 

GRID 2 VOLTAGE SEE J5-C4-2 

PENTODE PLATE DISSIPATION 3.0 WATTS 

GRID 2 DISSIPATION 0.55 WATT 

POSITIVE DC GRID 1 VOLTAGE O VOLTS 

POSITIVE DC TRIODE GRID VOLTAGE O VOLTS 

TRIODE PLATE DISSIPATION 2.5 WATTS 

TYPICAL OPERATING CHARACTERISTICS 

CLASS Al AMPLIFIER 

TRIODE PENTODE 

PLATE VOLTAGE 125 125 VOLTS 

GRID 2 VOLTAGE ---- 110 VOLTS 

GRID 1 VOLTAGE -1.0 -1.0 VOLTS 

TRANSCONDUCTANCE 7500 5000 µMHOS 

PLATE CURRENT 13.5 9.5 MA. 

GRID 2 CURRENT ---- 3.5 MA. 

PLATE RESISTANCE (APPROX.) 0.2 MEGOHM 

AMPLIFICATION FACTOR 40 ----

GRID 1 VOLTAGE (APPROX.) FOR 16=20 µA -9 -9 VOLT', 

ZERO BIAS TRAN5CONDUCTANCE 

(WITH E6=100 V: Ec2=70V) 6000 µMHOS 

HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO 

REACH 80% OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT 

CONSISTING OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL WATER 

OPERATING RESISTANCE. 

CONTINUED ON FOLLOWING PAGE 



6BS8 

TUNG-SOL 

TWIN TRIODE 

7. 
!MAX 

8 

MAX. 
2 -31 16 
1MAX 

T_ 

GLASS BULB 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.4 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL- BUTTON NOvAl 

9 PIN BASE 

9.v 

THE 68S8 IS A 9-PIN MINIATURE TWIN TRIODE DESIGNED FOR USE AS A LOW-
NOISE VHF AMPLIFIER IN CASCODE OPERATION. THIS TYPE HAS HIGH GAIN AND 
HIGH CASCODE TRANSCONDUCTANCE. IT IS DESIGNED FOR OPERATION WITH SECTION 
2 ( PINS 1, 2, AND 3) AS INPUT SECTION OF THE CASCODE CIRCUIT. 

DIRECT INTERELECTRODE CAPACITANCES 
RI TM EXTERNAL SN'ELO 1315 

UNIT 1 UNIT 2 
GRID TO PLATE 1.15 1.15 muf 
PLAIE TO CATHODE (MAX.) 0.15 0.15 ouf 
HEATER TO CATHODE 2.60 2.6 161-if 
INPUT 2.60 uuf 
OUTPUT 1.2 1-1-Uf 
PLATE OF UNIT i TO PLATE OF UNIT 2 ( MAX.) 0.010 uuf 

PLATE OF UNIT 2 TO PLATE AND GRID OF UNIT i ( MAX.) 0.024 ma 
GROLNDED GRID OPERATION: 

INPUT 5.0 uuf 
OUTPUT 2.2 muf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

CLASS AI AMPLIFIER-EACH UNIT 

HEATER VOLTAGE 6.3 VOLTS 

MAXIMUM DC PLATE VOLTAGE 150 VOLTS 

MAXIMUM DC CATHODE CURRENT 20 MA. 

MAXIMUM PLATE DISSIPA - 10N 2.0 WATTS 

MAXIMUM PEAK HEATER- CATHODE VOLTAGE: 
HEATER POSITIVE WITH RESPECT TO CATHODE 200 VOLTS 
HEATER NEGATIVE wITm RESPECT TO CATHODE 200 VOLTS 

MAXIMUM CIRCUIT VALUE: ( EACH UNIT) 
GRID CIRCUIT RESISTANCE 0.5 MEGOHM 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT O. AMPERE 

PLATE VOLTAGE 150 VOLTS 

CATHODE BIAS RESIS - OR 220 OHMS 

AMPLIFICATION FACTOR 36 

PLATE RESISTANCE 50/00 OHMS 

PLATE CURRENT 10 MA. 

GRID VOLTAGE ( APPROX.) FOR 1 = 10 uA -7 (SEC. 2 011.01 VOLTS 

TRANSCONDUCTANCE 7200 umHOS 

CONTINUED ON ON FOLLOWING PAGE 

TLING-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BL.O.FIELD, hEw IERSET, U.S.A. FEBRuART 1, 1956 PLATE 0.580 



6BS8 

(  TUNO-SOL   

CONTINUED FROM PRECEDING PAGE 

TYPICAL CASCODE CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT 0.4 AMPERE 

PLATE SUPPLY VOLTAGE 250 VOLTS 

GRID VOLTAGE -1 VOLTS 

PLATE CURRENT 16 MA. 

GRID VOLTAGE ( APPROx.) FOR Gm  = so ummos -6 VOLTS 

TRANSCONDUCTANCE 10 000 uMHOS 

-I. INDICATES A CHANGE. 

 .., 



(12BT6) 6E116 

TUNG-SOL 

DOUBLE-DIODE TRIODE 

MINIATURE TYPE 

• 
0)02 
JAM. 1 
1950 

GLASS BULB 

UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 300 MA. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

leT 

THE 68T6 IS A COMBINED HIGH-MU TRIODE VOLTAGE AMPLIFIER AND DOUBLE 
DIODE IDETEC7OR USING THE 7 PIN MINIATURE CONSTRUCTION. IT IS INTENDED FO 
PROVIDE ADFQUATE OUTPUT VOLTAGE TO DRIVE MOST BEAM POWER TUBES TO 
FULL POWER OUTPUT. THE HIGH PERVEANCE DIODES GIVE GOOD RECTIFICATION 

EFFICIENCY AT LOW SIGNAL LEVELS AND THE LOW DIODE TO TRIODE GRID CAPACI-
TANCE REDUCES TROUBLE FROM AUDIO COUPLING BETWEEN THE TWO SECTIONS. 

DIRECT INTERELECTRODE CAPACITANCES 

tune MIMI« 
MELD MELD 

DIODE 01 TO CATHODE: ( 11, TO 10 1 1 ggf 

DIODE 02 TO CATHODE: ( 2P TO 10 1 1 141F 
DIODE 01 TO GRID: Up 10 G) 0.01 0.013 glIF 

A RITM RuA SMIELC 0316 CONNECTED TO CATMODE 

RATINGS 
INTERPRETED ACCORDING TO RUA STANDARD 00-210 

HEATER VOLTAGE 

MAXIMUM HEATER—CATHODE VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM POSITIVE DC GRID VOLTAGE 

AVERAGE DIODE CURRENT EACH PLATE WITH 
ISD VOLTS DC APPLIED 

MAXIMUM DIODE CURRENT EACH PLATE FOR 
CONTINUOUS OPERATION 

6.3 votTs 
90 VOLTS 
300 VOLTS 
0 VOLTS 

4 MA. 

1 MA. 

TYPICAL OPERATING CONDITIONS ANO CHARACTERISTICS 

HEATER VOLTAGE 6.5 6.3 VOLTS 
HEATER CURRENT 300 300 MA. 
PLATE VOLTAGE 100 250 VOLTS 

GRID VOLTAGE —1 —3 VOLTS 
PLATE CURRENT 0.8 1 WA. 
PLATE RESISTANCE 54 000 58 000 OHMS 
TRANSCONDUCTANCE 1 300 1 200 LIMOS 
AMPLIFICATION FACTOR 70 70 

COPYRIONT 18110 IT TUNO-SOL LAMP WORKS INC. ELECTRONIC TUVE DIVISION NEWARK. NEW 





TENTATIVE DATA 6BU5 

( 

GLASS BULB 
SMALL CAP 
WITH omoOvE 

471. 
MAX 

  IMO 11184 QL   

PENTODE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.15 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MEDIUM— SHELL 
W PIN OCTAL 

THE 68U5 IS A HIGH VOL -AGE BEAM PENTODE DESIGNED PRIMARILY FOR USE AS A 
SHUNT VOLTAGE REGULATOR IN THE HIGH VOLTAGE POWER SUPPLY OF COLOR 
TELEVISION RECEIVERS. IT HAS LOW CURRENT REQUIREMENTS AND EXHIBITS A 

SHARP CUT-OFF CHARACTERISTIC. 

GRID # 1 TO PLATE 

INPUT 

OUTPUT 

DIRECT INTERELECTRODE CAPACITANCES - APPROX. 
*ITN NO EXTERNAL SHIELD 

0.024 uuf 
3.0 uuf 
0.9 uuf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

TV HIGH VOLTAGE REGULATOR SERVICE 

HEATEU VOLTAGE 6.3 VOLTS 

mAxImuM HEATER— CA THODE VOLTAGE: 
HEATER POSITIVE WITH RESPECT TO CATHODE 

Dc 100 VOLTS 
TOTAL DC AND PEAK 200 VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 
TOTAL DC AND PEAK 200 VOLTS 

MAXIMUM PLATE VOLTAGE 20 000 VOLTS 

MAXIMUM GRID # 2 VOLTAGE 100 VOLTS 

MAXIMLM POSITIVE DC GRID #1 VOLTAGE 0 VOLTS 

MAxIMLM NEGATIVE DC GRID # 1 VOLTAGE 50 VOLTS 

MAXIMUM PLATE DISSIPATION 20 WATTS 

MAXIMUM GRID # 2 DISSIPATION 0.1 WATT 

MAXIMUM CATHODE CURRENT 2.5 MA. 

MAXIMLW GRID # 1 CIRCUIT RESISTANCE SEE RATING CHART 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

AVERAGE LHAPACTLHS -lus 
HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

SUPPRESSOR VOLTAGE 

GRID 12 VOLTAGE 

GRID #1 VOLTAGE 

PLATE :7,URRENT 

GRID # 2 CURRENT 

GRID # 1 VOLTAGE ( APPROX.) 
b • 30 UAMP. 

6.3 VOLTS 

0.15 AMP. 

20 000 20 000 VOLTS 

0 0 VOLTS 

70 70 VOLTS 

— 3.4 -2.4 VOLTS 

0.55 1.0 MA. 

0.4 MA. 

-6.5 VOLTS 

CONTINUED 011 FOLLOWING PAIE 

-UNG-SOL ELECTR'C INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JFRSEY, U.S.A. NAacrt 1, 1905 PLATE 64293 



6BU5 TENTATIVE DATA 

  TUNG-SOL 

CONTINUED PROA PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS — CONT'D 

TV HIGH—VOLTAGE REGULATOR SERVICE 
SEE CIRCUIT DIAGRAM 

HEATER VOLTAGE 6.3 VOLT' 
HEATER CURRENT 0.15 AMP. 
UNREGULATED DC SUPPLY VOLTAGE 29 900 VOLTS 
EQUIVALENT RESISTANCE 

OF UNREGU,ATED SUPPLY 8.5 MEGOHMS 
GRID #2 VOLTAGE 70 VOLTS 
DC REFERENCE VOLTAGE 200 VOLTS 
SUPPRESSOR VOLTAGE 0 VOLTS 
DC LOAD CURRENT 0 1.0 MA. 
DC PLATE CURRENT 1.0 0.05 MA. 
DC GRID # 2 CURRENT 0.5 0.05 MA. 
REGULATED DC OUTPUT VOLTAGE 20 000 19 600 voEr 

NOTE: HIGH VOLTAGE OPERATION OF THE OBU5 CAN RESULT IN THE PRODUCTION OF It-RATS WHICH CAN 
CONSTITLTE A HEALTH HAZARD UNLESS THESE TUBES ARE ADEQUATELY SHIELDED. THE REED FOR 

THIS PRECAUTION SHOULD BE CONSIDERED IN EQUIPMENT DESIGN. RELATIVELY SIMPLE SHIELDING 
SHOULD PROVE ADEQUATE. 

UNREGULATED 
HIGH VOLTAGE 

INPUT 

.400V 

•200V 
0 

REFERENCE 
voLTAGE 

mimm 
Min 
• 

20K 

6B1J5 

I I K 

40  
REGULATED 

HIGH VOLTAGE 
OUTPUT 

22 MEG. 

CONVERGENCE/ 
VOLTAGE 

50 MEG. 

I MEG. 
HV ADJUSTMENT 

680K 

• 

• 

PLATE 14294 MARCH 1, 1955 TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION 8LOOWFIELD, NEW JERSEY, U.S.A. 
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6BU5 
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(12Bus) 6BU6 

TUNG-SOL 

DOUBLE-DIODE TRIODE 

MINIATURE TYPE 

e 
PLATE 
2304 

Jai. 1 
1930 

UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 300 MA. 

AC OR DC 

ANY MOUNTING POSITION 

GLASS BULB BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 
SIT 

THE 68U6 IS A COMBINED LOW-MU TRIODE VOLTAGE AMPLIFIER AND DOUBLE DIODE 
DETECTOR USING THE 7 PIN MINIATURE CONSTRUCTION. THE LOW AMPLIFICATION 
FACTOR OF THE TRIODE PERMITS LARGE VALUES OF OUTPUT SIGNAL WITH LOW DIS-
TORTION. THE HIGH PERVEANCE DIODES GIVE G000 RECTIFICATION EFFICIENCY AT 
LOW SIGNALS AND THE DIODE SHIELDING REDUCES UNDESIRABLE AUDIO COUPLING 
BETWEEN DIODES AND TRIODE. 

DIRECT INTERELECTROOE CAPACITANCES 

VITRA WITMIT 
MELD SHIELD 

DIODE fi OR DIODE 12 TO CATHODE 

DIODE 01 TO GRID 

A •ITII PIA SHIELD •316 CONSECT/0 TO CATHODE 

1 1 
0.01 0.013 ggf 

RATINGS 
INTERPRETED ACC/311011.i TO AMA STANDARD M8-210 

HEATER VOLTAGE 

MAXIMUM HEATER- CATHODE VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MAXIMLM POSITIVE DC GRID VOLTAGE 

AVERAGE DIODE CURRENT EACH PLATE WITH LO VOLTS 
OC APPLIED 

AVERAGE DIODE CURRENT EACH PLATE FOR CONTINUOUS 
OPERATION 

6.3 
90 
300 
0 

14 

VOLTS 

VOLTS 

VOLTS 

VOLTS 

MA. 

MA. 

TYPICAL OPERATING CONDITIONS ANO CHARACTERISTICS 

CLASS AI AMPLIHER 

HEATED VOLTAGE 6.3 6.5 VOLTS 

HEATER CURRENT 300 300 MA. 

PLATE VOLTAGE 100 250 VOLTS 

GRID VOLTAGE - 3 -9 VOLTS 

SELF BIAS RESISTOR 770 950 OHMS 

PLATE CURRENT 3.9 5.5 MA. 

PLATE RESISTANCE 11 000 8 500 OHMS 

TRANSCONDUCTANCE 1 500 1 900 LLMNOS 

AMPLIFICATION FACTOR 16.5 16 
LOAD RESISTANCE --- 10 000 OHMS 

TOTAL HARMONIC DISTORTION 6.5 PERCENT 

POWER OUTPUT 300 mw. 

COPYRIGHT 1550 UY TUNG-SOL LAMP WORKS INC. ELECTRONIC TUSK DIVISION NEWARK NEW  U e 
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69U8 

MAX 

TUNG-SOL 

TWIN PENTODE 

MINIATURE TYÍ-, 

COATED UNIPOTENTIAL CATF0r , 

HEATER 

6.3t10% VOLTS 0.5 Ar.P. 

2 625'  AC OR DC G2. 

MAX Is 
ANY MOUNTING POSITION 

GLAbS BULB 

SMALL BUTTON 

9 PIN BASE E9 - 1 

OUTLINE DRAWING 

JEDEC 6- 3 

2P 

2G3 

IG3 

E_TTOM VIEW 

BAINS DIAGRAM 

JEDEC 9FG 

THE BLB IS A MINIATURE i,ULTISECTION TLBE WHICH INCORPORATES SEPAF... -

PLATE'S AND NUMBER i GRIDS fOR THE TWO SECTIONS TOGETHER WITH A CO". 

SCREEN, NUMBER 1 GRID, AND CATHODE. THE TUBE IS PiTENDED FOR USE Ab 
0P,.,81NE0 SYNC-AGC TUBE IN TELEVISION RECEIVERS. IN THIS SERVICE, WHLN 

USED IN CONJUNCTION WITH SUITABLE CIRCUITRY, ONE SECTION OF THE 6BU' 
FUNCTIONS AS SYNC SEPARATOR AND SYNC CLIPPER, WHILE THE DTHER SECTION U. 
USED TO GENERATE THE 4UTOMATIC-GAIN -CONTROL VOLTAGE. IN ADDITION, BY 
UTILIZING THE COMMON, k1 GRID, NOISE PULSES CAN BE SUPPRESSED FROM BO-H 
SYNCHRONIZING AND AUTOMATIC-GAIN-CONTROL CIRCUITS. EXCEPT FOR HEATER 
RATINGS, THE 6BU8 : E. IDENTICAL TO THE 3BL8. 

DIRECT INTERELECTRODE CAPACITANCES - 
WITHOUT EXTERNAL fHIE..0 

GRID 03 TO PLATE,(E:.CH SECTION) 

GRID 0i TO ALL 

GRID 03 TO ALL ( EACH SECTION) 

PLATE TC ALL ( EACH 5ECTIoN) 

GRID # 3 ( SECTION 1) TO 

GR'D 63 ( SECTION ;) MAX. 

APPROX. 

RATINGS 
INTERPRETED ACCORDING TO DESI ,IN CENTER SYSTEM 

1.9 
6.0 pf 
3.6 pf 

3.0 pf 

0.015 pf 

MAXImUM PLATE VOLTAGE ( EACH SECTION) 300 VOLT!. 

MAXIMUM SCREEN VOLTAGE 150 VOLT!. 

MAXIMUM POSITIVE GC GRID # 3 VOLTAGE ( EACH SECTION) 5.0 VOL7t 

MAXIMLM NEGATIVE DC GRID # 3 VOLTAGE ( EACH SECTION) tO VOLTE 

MAXIMUM PEAK POS47,4E G;ID #3 VOLTAGE ( EACH SECTION) tO VOLTE 

MAXIMUM NEGATIVE DC GRID # 1 VOLTAGE 50 VOLTE 

MAXIMUM PLATE DISSIFATIDN ( EACH SECTION) 1.1 wAT-

MAXIMUM SCREEN DISSIPATION 0.75 WA— 

MAXIMUM DC CATHODE CURRENT ' 12 MA. 

CONTINUED ON FOLLOWING PAGE 

--IA INDICATES A CHANGE. 

-,01. ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. mARCK 1, 1962 PLATE .64,6 



6BU8 

TUNG•SOL 

CO NTI NU ED FR OM PR ECE DING PAGE 

RATINGS — CONT I() 
INT ERPRETED ACCORDI NG TO DESIG N CE NTER SYSTEM 

MAXIMUM HEATER - CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT 100 VOLTS 

TOTAL CC AND PEAK 200 VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL CC AND PEAK 200 VOLTS 

MAXIMUM GRID la CIRCUIT RESISTANCE 0.5 MEGOHM , 

MAXIMUM GRLD / 3 CIRCUIT Pr',I - TANCF p-ArH 0.5 MEGOHM? 

HEATER WARM-UP TIME  11.0 SECOND` 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
UCTIONS OPERATING 

PLATE VOLTAGE (EACH SECTION) 100 100 VOLTS 

SCREEN VOLTAGE 67.5 67.5 VOLTS 

GRID 13 VOLTAGE ( EACH SECTION) - 10 0 VOLTS 

GRID / i VOLTAGE ** ** 

PLATE CURRENT ( EACH SECTION) 2.2 MA. 

SCREEN CURRENT 6.5 3.3 m›. 
CATHODE CURRENT 6.6 7.8 MA. 

EACH SECTION SEPARATELY 

PLATE VOLTAGE 

SCREEN VOLTAGE 

GRID 103 VOLTAGE 
GRID on VOLTAGE 

GRID # 3 TRANSCONDUCTANCE 

GRID Hj TRANSCONDUCTANCE 

PLATE CURRENT 

GRID 13 VOLTAGE ( APPROX.) 

GRID j VOLTAGE ( APPROX.) 

Ib.ipQµAMPS 

Ib=1CQ4AMPS 

100 100 VOLTS 

67.5 67.5 VOLTS 

O 0 VOLTS 

O ** VOLTS 
--- 180 mMHOS 

1 500 --- mmHos 
--- 2.2 MA. 

- 4.5 VOLTS 

2.3 VOLTS 

*HEATE R WARM-JP TI NE IS DE FINED AS THE TI ME REQUIRE D FOR THE VOLT AGE ACROSS TH E HEATtR TO REACH 

80% OF ITS RATED VO LTAG E AF TE R AP PL YIN G 4 TIMES RAT ED HEA TE R VOLTAG E TO A CIRCU IT CON SISTIN G 

OF THE TUBE HEAT ER IN SE RIES MIT A A RESIST AN CE OF VALUE ) TIMES THE NOMINA L HEATE R OPER ATIN G 
vE SIST AN CE . 

wiTm GRID CUMR ENT ADJU STED FOR 100 uAmP S D-C. 

*WIT H PLAT E AN D GRID e3 OF OPP OSI TE SECT ION GRCUN DED . 

DESIGN-NAFINUM RATIN GS AR E THE LI MITING VALUE S EXPR ESSE D WITH RESP EC T TO BOGIE TU BE :: AT MATCH 
SATISFA CTORY TUB E LI FE CAN BE EXP ECTED TO OC CUR. TO OBTAIN SATISFACTORY CIR CUIT PE RFOR MAN CE , 

TH ERE FORE, TI E EQUIPMENT DESIGNER MU ST ES TABLIS H THUCI RCUIT DES IGN SO THAT NO DESI 411-MAX IMUN 
VA LUE IS EXCEE DED WIT H A BOGIE TUB E UN DE R TH E WORST PRO BABLE OP ERA TI NG CON DITIO NS WITH 
RES PEC T TO SUPP LY-VOLT AGE VARIATJO N, EQUIPMENT COMPO NENT VAR IATI ON, EQUIPMENT CONTR2L ADJU ST-
MENT, LOAD VAR IAT ION, AN D ENV IRONMENTAL CO NDI TI ONS. 

SIMILAR TYPE REFERENCE: Excet for heater rating's and heater warm-up tome the 6RDS is 

Identical to the 
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6BU8 TENTATIVE DATA 

4 

68118 
EACH SECTION SEPARATELY WITH 

AND GRID 13 OF OPPOSITE SECTION 

Ef 6.3 Volts   
  EC3 = 0 Volts   

  E2 = 67.5 Volts   

PLATE 
GROUNDED 

,Ici =0.5 Ma.  --

0.25 

010 

0.05-

001 

r l 

oo  50 100 I5C 200 250 300 

PLATE VOLTS *-

6E18 
ROTH SECTIONS OPERATING 

Ef - 6.3 Volts 
Eb = 100 Volts ( Ea. Sec.) 
EC2 -, 67.5 Volts 
Ici = 0.1 Milliamperes 
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C3 (sect . 

AOTE: 
CURVES ALSO APPLY WHEN 
SECTIONS ARE REVERSED. 

-1 0 

1 i 
--4 lb ( section 
.« Ec 3 ( Section 

2) 
2) -   _(Section 2)=0 THRU -5.0 Volts   

- -1 0 
.1 

-2.0 
I 

\`o 
1 l 
-4.0 

1 
-4 -2 0 +2 +4 

GRID N3 VOLTS ( SECTION I 



TENTATIVE DATA 6BU8 

6886 
EACH SECTION SEPARATELY WITH PLATE AND 

GRID el OF OPPOSITE SECTION GROUNDED 

Ef = 6.3 Volts 

= Ec2 67.5 Volts 
Ici = 0.1 Ma. 8 0.8 

/ 
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PLATE VOLTS 

6888 
EACH SECTION SEPARATELY WITH PLATE AND 
GRID #3 OF OPPOSITE SECTION GROUNDED 
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Ef = 6.3 Volts 

Ec3 = 0 Volts 
Ec2 = 67.5 Volts 

I I l 
Eci =+1.0 Volts 

\ 
N. 

...... +0.5 

lc = 0.5 Ma 

—0 & 

.,......., 
—1.0 

I 
—1.5 
—2.0 

"0 100 200 300 400 

PLATE VOLTS * 

TG-SOL ( LUCIR C INC. ELECTRON TUBE DIVISION BLOOMFIELD, KEN JERSEY, U.S.A. SEPTEMBER 1, 19 6 PLATE .4765 



6BU8 TENTATIVE DATA 

6BU8 
BOTH SECTIONS OPERATING 

Ef = 6.3 Volts 
Eb = 150 Volts ( Each Section) 
Ec, = 0 Volts ( Each Section) 

-6 
GRID # 1 VOLT 

I (ITT 11 

mamma un.. 
u...▪ ill 
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u.. ••i  
iii - mmummummui 'bec. .:1•13.1m 
mm mmommummumammum 
milW mummemmummumm 
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ii . mmm ck urommumm 
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mum iMmisAummommaimmum 
mum:: 100 ummermmummism 
mum, m muboummmemmummwm 
ummE , munumgemilememmmb7.5 
N M edeneffleeMfflMMWOMM 50 

MIMMÎ 67.5 50 MenaMMEMMRNMR. 
IMReallieMMVMMM-M3 MM 3 

Ill 0 MgefflUgffiSEeeaaRREMM 
-lo 

IBM 

68U8 
BOTH SECTIONS OPERATING 

Ef = 6.3 Volts 
Eb = 150 Volts 
Ec, = 0.1 Milliamperes 

-5 0 +5 
GRID #3 VOLTS ( EACH SECTION) 

100 

• 
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6B118 
EACH SECTION SEPM,ATELY WITH 

GRID #3 OF OPPOSITE SECTION 

Ef = 6.3 Volts 
Eb = 150 Volts 
Ec3 ' O Volts 

68U8 
BOTH SECTIONS OPERATING 

Ef = 6.3 Volts 
Eb = 150 Volts ( Each Section) 
Ec3 = 0 Volts ( Each Section) 



TENTATIVE DATA 6BV8 

TUNO-SOL 

DUPLEX- DIODE TRIODE 
MINIATURE TYPE 

7. 
COATED UNIPOTENTIAL CATHODE 

ILIÏ 
t t 

2-
M AX. 

GLASS BULB 

HEATER 

6.3 ± 10% VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL BUTTON 9 PIN BASE 

9FJ 

THE 66v8 IS A MINIATURE DUPLEX-DIODE MEDIUM MU TRIODE IN WHICH SEPARATL 
CATBDDE AND PLATE CONNECTIONS ARE PROVIDED FOR EACH DIODE SECTION. THE 
TUBE IS INTENDED PRIMARILY FOR SERVICE AS A COMBINED SYNCHRONOUS DE-
TECTOR AND CHROMINANCE AMPLIFIER IN COLOR TELEVISION RECEIVERS. THE HIGH 
PERVEANCE CHARACTERISTIC OF THE TRIODE SECTION ADAPTS THE TUBE PAR-
TICULARLY TO THIS SERVICE. IT IS ALSO SUITABLE FOR USE AS A COMBINED FM 

DETECTOR AND AUDIO-FREQUENCY VOLTAGE AMPLIFIER. THERMAL CHARACTERISTICS 
OF THE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE 
WARM-UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH 
ARE SIMILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 
wITROUT EXTERNAL SHIELD 

TRIODE GRID TO PLATE 
TRIODE INPUT 
TRIODE OUTPUT 

GRID TO DIODE WI. PLATE ( MAX.) 
GRID TO DIODE 12 PLATE ( MAX.) 
DIODE gi PLATE TO DIODE NI. CATHODE & 
DIODE 12 PLATE TO DIODE 12 CATHODE & 

HEATER 
HEATER 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

HEATCR VOLTASE 
MAXIMUM PLATE VOLTAGE 

MAXIMUM POSITIVE DC GRID VOLTAGE 0 VOLTS 
MAXIMUM PLATE DISSIPATION 2.7 WATTS 
MAXIMUM HEATER-CATHODE VOLTAGE: 

NEUTER POSITIVE WITH RESPECT TO CATHODE 
DC COMPONENT 100 VOLTS 
TOTAL DC AND PEAK 200 VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 
TOTAL DC AND PEAK 200 VOLTS 

MAXIMUM GRID CIRCUIT RESISTANCE 

FIDE() BIAS 0.1 MEGOHMS 
CATHODE BIAS 0.5 MEGOHMS 

MAXIMUM DIODE CURRENT FOR CONTINUOUS OPERATION ( EA.DIODE) 10 MA. 
HEATER WARM-UP TIME R 11.0 SECONDS 

2.0 ggf 
3.6 mgf 
0.4 Mgt 

0.03 mgf 
0.07 pef 
2.4 /ma 
2.4 gmf 

6.3110% VOLTS 
330 VOLTS 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, D.S.A. APRIL 1, 1956 PLATE I4611 



6BV8 

TUNO-SOL 

TENTATIVE DATA 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID VOLTAGE 

CATHODE—BIAS RESISTOR 

AMPLIFICATION FACTOR 

PLATE RESISTANCE ( APPROX.) 

TRANSCONDUCTANCE 

PLATE CURRENT 

GRID VOLTAGE ( APPROX.) 

= 1.00 gAMPS 
'b 

AVERAGE DIODE CURRENT ( EACH DIODE) 

WITH 5.0 VOLTS DC APPLIED 

tp.3±10% VOLTS 

0.6 0.6 AMP. 

75 200 VOLTS 

O VOLTS 

330 OHMr 

33 
5 900 OHMS 

5 600 ¡MHOS 

14 11 MA. 

—11 VOLTS 

23 MA. 

*HEATER RARM-uP TINE IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 
BOO OF ITS RATED VOLTAGE AFTER APPLYING 4 TIRES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TORE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

DESIGN-mAxImum RATINGS ARE THE LIMITING VALVES EXPRESSED WITH RESPECT TO BOGIE TUBES AT WHICH 
SATISFACTORY TUBE LIFE CAR BE EXPECTED TO OCCUR. TO OBTAIN SATISFACTORY CIRCUIT PERFORMANCE, 
THEREFORE, THE EQUIPMENT DESIGNER RUST ESTABLISH HE CIRCUIT DESIGN SO THAT NO DESIGN- MAXIMUM 
VALUE IS EXCEEDED WITH A BOGIE TUBE UNDER THE WORST PROBABLE OPERATING CONDITIONS NITII 
RESPECT TO SUPPLY- VOLTAGE VARIATION, EQUIPMENT COMPONENT vARIATION, EQUIPMENT COXTROL ADJuST-
MENT, LOAD VARIATION, AND ENVIRONMENTAL CONDITION!", 

613V8 
TRIODE SECTION 

Ef = 6.3 Volts 

lb 
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P
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6BV8 TENTATI VE DATA 
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30 

20 

10 

68V8 
EACH DIODE SECTION 

Ef = 6.3 Volts 

oo 25 50 75 

PLATE VOLTS 

100 12 5 

CLASS A RESISTANCE-COUPLED AMPLIFIER 
TRIODE SECTION 

LOW IMPEDANCE DRIVE ( APPROXIMATELY 200 OHMS) 

RL Rgf 
Ebb = 90 Volts Ebb = 180 Volts Ebb = 300 Volts 

Rk E, Gain Rk E0 Gain Rk E0 Gain 
0.10 
0.10 

0.10 
0.24 

1600 
1900 

7.5 
7.8 

18 
19 

1500 
1900 

16 
22 

20 
21 

1500 
1900 

28 
38 

21 
21 

0.24 
0.24 

0.24 
0.51 

4200 
5100 

9.4 
12 

18 
19 

3600 
4300 

19 
26 

19 
20 

3600 
4200 

33 
42 

20 
22 

0.51 
0.51 

0.51 
1.0 

9200 
11000 

10 
13 

18 
18 

7800 22 
10000 28 

19 
19 

7500 
9400 

36 
46 

20 
20 

HIGH IMPEDANCE DRIVE ( APPROXIMATELY 100K OHMS) 

R L 
Re 

Ebb = 90 Vo ts Ebb = 180 Volts Ebb = 300 Volts 
Rk E0 Gain Rk E0 Gain Rk E0 Gain 

0.10 
0.10 

0.10 
0.24 

2000 
2500 

11 
15 

17 
18 

1400 
1800 

24 
31 

20 
21 

1100 
1600 

39 
53 

22 
22 

0.24 
0.24 

0.24 
0.51 

5300 
6100 

13 
16 

18 
18 

3700 
4700 

28 
U 

20 
20 

3200 
4100 

45 
57 

21 
21 

0.51 
0.51 

0.51 
1.0 

8100 
13000 

14 
17 

17 
18 

8000 
10000 34 

19 
ln 

7100 
9300 

48 
59 

20 
20 

lorEs: 
1. E. Is maximum OMS voltage output for approxi- 

mately floe percent total harmonic distortion. 

2. Gain is measured for Mn output voltage of two 
volts RMS. 

3. Rk Is In ohms; fli and Re are In megohms. 

4. Coupling capacitors ( CI should be selected to 
give desired frequency response. Rk should be 
adequately by-passed. 

E 

c 

100K 

Rk 

bb 

E0sig 
f 

• 



(126w4) 6BW4 

GLASS BULB 

TU118•SOL 

DOUBLE DIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CA -NODE 

HEATER 

6.3 VOLTS 900 MA. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MIN ATURE BUTTON 

9 PIN BASE 

90.A 

THE 6BW4 IS A MINIATURE CATHODE TYPE FULL WAVE RECTIFIER FEATURING 
RELATIVELY HIGH OUTPUT CURRENT CAPABILITIES. EXCEPT FOP HEATER RATINGS 
IT IS IDENTICAL TO HE 12BW4. 

RATINGS 
INTCURETED ACCORDING TO DESIGN EATER SYSTEM 

RECTIFIER SERVICE 

HEATEP VOLTAGE 

MAXIMUM PEAK INVERSE PLATE VOLTAGE 1275 
MAXIMOM AC PLATE SUPPLY VOLTAGE EACH PLATE ( RMS) 

(SEE RATING CHART Ri) 450 

MAXIMLM DC OUTPUT CURRENT GEE RAYING CHART el 

MAXIMUM STEADY STATE PEAK PLATE CURRENT EACH PLATE 

(SEE RATING CHART 02) 

MAXIMUM TRANSIENT PEAK PLATE CURRENT EACH PLATE 

(SEE RATING CHART E03) 2.0 

MAXIMUM HEATER CATHODE VOLTAGE: 
HEATER NEGATIVE, DC 

6.5 

550 

450 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

FULL WAVE RECTIFIER 

VOLTS 

VOLTS 

VOLTS 

MA. 

AMP. 

VOLTS 

CAPACITOR CKOKE 
INPUT MO 
FILTER n-m 

HEATER VOLTAGE 6.3 6.3 VOLTS 

HEATER CURRENT 900 900 MA. 

AC PLATE SUPPLY VOLTAGE EACH PLATE ( RMS) A 325 A.50 VOLTS 

FILTER INPUT CAPACITOR 40 --- uf 
FILTER INPUT CHOKE --- 10 HENRYS 

EFFECTIVE PLATE SUPPLY RESISTANCE EACH PLATE 82 --- OHMS 

DC OUT.U T CJRRENT 100 100 MA. 

DC OUTPUT VOLTAGE AT FILTER INPUT 330 360 VOLTS 

TUBE VOLTAGE DROP 
TUBE CONDUCTING: 

GOO MA. EACH PLA TE 40 40 VOLTS 

A AC PLAIT ROLTAdE IS MEASURED AUTMOuT LOAD. 

 .40 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. SE ,TEMBER 1, 0955 PLATE ORRBO 



6BW4 (12BW4 
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RATING CHART I 
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MAX OPERATING VALUES .4 
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CAPACITOR INPUT 

BASED ON STEADY 
STATE PEAK PLATE 
CURRENT OF 350 
MILLIAMPERES EACH 

—111 

PLATE 

1 l 
AREA OF 
PERMISSIBLE 
OPERATION 

____, 

IL 
1 

025 050 075 

RECTIFICATION EFFICIENCY 

DC OUTPUT VOLTAGE AT FILTER INPUT 

I 00 

PEAK AC INPUT VOLTAGE EACH PLATE ( WITHOUT LOAD) 



(12Bw4) 6BW4 

6BW4 

RATING CHART III 
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 CAPACITOR  INPUT 

 BA3ED  ON TRANSIENT 
 PEAK  PLATE CURRENT 
 EA:H  PLATE OF 2.0 

AMPERES 

CAPACITOR INPUT 

 BA3ED  ON TRANSIENT 
 PEAK  PLATE CURRENT 
 EA:H  PLATE OF 2.0 

AMPERES 

., 
100 200 300 400 

AC PLATE SUPPLY VOLTS ( RMS 
EACH PLATE ( WITHOUT LOAD) 

TUNS-SOL ELECTRIC INC. FLECTRON UBE DIVISION BLOOMFIELD, NEW JIRSEY, U.S.A. SEPTEMBER 1, 1955 PLAT 1,4451 
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TENTATIVE DATA 

TUNS-SOL 

69W8 

8 

16 
MAX. 

MAX 

GLASS BULB 

DOUBLE- DIODE PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3t10$ VOLTS 0.45 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL BUTTON 9 PIN BASF 

9mx 

THE 68W8 IS A DOUBLE-DIODE PENTODE IN WHICH SEPARATE CATHODES ARE PRO-
VIDED FOR THE TWO SECTIONS. THE DIODE SECTIONS ARE INTENDED FOR USE 
PRIMARILY AS A HORIZONTAL PHASE DETECTOR IN TELEVISION RECEIVERS. THE 
PENrODE SECTION IS SUITABLE FOR USE AS A SOUND IF AMPLIFIER, SOJND 
LIMITER, AND AUTOMATIC-GAIN-CONTROL KEYER. 

DIRECT INTERELECTRODE CAPACITANCES 
WITHOUT EXTERNAL SHIELD 

PENTODE GRID Di TI PLX - E ( MAX.) 

PENTODE INPUT 

PENTODE OUTPUT 

GRID Ai TO EACH DIODE PLATE ( MAX.) 

DIOCE Ai PLATE TO DIODE CATHODE & HEATER 

DIODE 62 PLATE TO DIODE CATHODE & HEATER 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

0.020 mv.f 

4.8 MPf 
2.6 µµf 

0.006 ggf 
1.3 ggf 
1.2 ggf 

HEATER VOLTAGE 6.3 36% VCLTS 

MAXIMUM PLATE VOLTAGE 350 VOLTS 

MAXIMUM SCREEN - SUPPLY VOLTAGE 330 VOLTS 

MAXIMUM SCREEN VOLTAGE SEE SCREEN RATINB CHART 

MAXIMUM POSITIVE DC GRID Ai VOLTAGE O VOLTS 

MAXIMUM NEGATIVE DC GRID Ai VOLTAGE 55 VOLTS 

MAXIMUM PLATE DISGIPA - ION 3.0 WATTS 

MAXIMUM SCREEN DISSIPATION 0.55 WATTS 

MAXIMUM HEATER - CATHODL VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT 100 VO-TS 

TOTAL DC AND PEAK 200 VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 

MAXIMUM GRID Ai CIRCUIT RESISTANCE 

WITH FIXED BIAS 0.1 MEGOHMS 

WITH CATHODE BIAS 0.5 MEGOHMS 

MAXIMUM DIODE CURRENT FOR CONTINUOUS OPERATION ( EA. SEC.) 5.0 MA. 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S... OCTOBER 1, 1957 PLATE 05087 



6 B W8 TENTATIVE DATA 

TUNG-801. 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 6.3±6% VOLTS 

HEATER CURRENT 0.45 AMP. 

PLATE VOLTAGE 250 VOLTS 

SCREEN VOLTAGE 110 VOLTS 

CATHODE - BIAS RESISTOR 68 OHMS 

PLATE RESISTANCE ( APPROX.) 0.25 MEGOHMS 

TRANSCONDUCTANCE 5200 µMHOS 

PLATE CURREhT 10 MA. 

SCREEN CURRENT 3.5 MA. 

GRID in VOLTAGE ( APPROX.) Ib= i0 gAMPS - 10 VOLTS 

AVERAGE DIODE CURRENT ( EACH DIODE) 

WITH S VOLTS DC APPLIED 20 MA. 

DESIGN-MAximum RATINGS ARE THE LIMITING VALUES REPRESSED wITH RESPECT TO BOGIE TUBES AT wiliCH 

SATISFACTORY TUBE LIFE CAN BE EXPECTED TO OCCUR. TO OBTAIN SATISFACTORY CIRCUIT PERFORMANCE, 
THEREFORE, THE EQUIPMENT DESIGNER MUST ESTABLISH THE CIRCUIT DESIGN SO THAT NO DESIGN-MAXIMUM 

VALUE IS EXCEEDED WITH A BOGIE TUBE UNDER THE WORST PROBABLE OPERATING CONDITIONS WITH RESPECT 
TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, EQUIPMENT CONTROL ADJUSTIC-MT, LOAD 

VARIATION, ANO ENVIRONMENTAL CONDITIONS. 
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TENTATIVE DATA 6BW8 

6e1118 

PENTODE SECTJOh 

Ef = 6.3 Volts 
Eci = 0 Vol ts 

lb 
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6B1118 

PENTODE SECTION 

Ef S 6.3 Volts 
E02 = 110 Volts 

lb 

_1 
1 
‘ 

r r i 

1 
--IC2 

-0 5 

1 
I 1 

1 

1 

1 \ 

••• ... 
E..1-'"° 

-2.0 

- .5 -1.0 

...e--   
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6BW8 TENTATIVE DATA 

6BW8 

PENTODE SECTION 

Ef = 6.3 Volts 

Eb - 250 Vol ts 

I 
t c) 7-i 

,I 

4./(' 

I I 
CZ. 

15 

1. c. w 
a-
= 
a 
w w _ 
= 
w 
I-. 
a 

5 —à r-

00 

..s. 

kp 

F ' „) 1. 

. 

-10.0 -7 5 -5 0 -2 5 

GRID # 1 VOLTS 
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PENTODE SECTION 

Ef = 6.3 Volts 

Eb - 250 Volts 
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TENTATIVE DATA 6BW8 

6OWS 

PENTODE SECTION 

Ef - 6.3 Volts 

Eb = 250 Volts 
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6BX7GT 

TUNS-SOL 

DOUBLE TRIODE 

311 

MAX 

1  

GLASS BULB 

COATED UNIPOTENTIAL CATHODES 

HEATER 

6.3 VOLTS 1.5 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM—VIEW 
SHORT INTERMEDIATE 
SHELL 8 PIN OCTAL 

800 

THE 6EIX7GT IS A HIGH PERVEANCE DOUBLE TRIODE DESIGNiED FOR USE AS A 
VERTICAL DEFLECTION AMPLIFIER AND OSCILLATCR IN TELEVIS'ON RECEIVERS. 

DIRECT INTERELECTRODE CAPACITANCES — APPPDX. 

SECTION I 
GRID TO PLATE: ( G TO P) 

INPUT: G TO ( N+K) 

OUTPJT: P TO ( H+K) 

SECTION II 

GRID TO PLATE: ( 0 TO P) 

INPUT: G TO ( 1-14-K) 

OUTPUT: P TO ( H-I- IC) 

GRID TO GRID: ( G TO G) 

PLATE TO PLATE: ( P TO P) 

WITHOUT 
SHIELD 

WITH 
smIELDA 

4.2 4.2 4gf 
4.4 5 ugf 

1.1 5.4 4gf 

4 4 ggf 
4.8 5 ggf 
1.2 3.2 ggf 

0.11 
1.5 

A EXTERNAL SHIELD 0508 MINE : TED TO CATHODE OF SECTION ONDEO TEST. 

0.1 ggf 
1.2 ggf 

CONTINUED ON FOLLOWING PAGE 

—*INDICATES A CHANGE OR ADDITION. 

 90/ 
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6BX7GT 

TUNG-SOL 

CONTINUED FROM PRECEDING PAGE 

RATINGS 4 — 

INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

VERTICAL DEFLECTION AMPLIFIER AND OSCILLATORac 

HEATER VOLTAGE 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE: 

DC 200 VOLTS 

TOTAL DC AND PEAK 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE: 

DC 100 VOLTS 

TOTAL DC AND PEAK 200 VOLTS 

MAXIMUM DC PLATE VOLTAGE 500 500 VOLTS 

MAXIMUM PEAK POSITIVE PULSE PLATE VOLTAGE 
(ABSOLUTE MAXIMUM) --- 2000 VOLTS 

MAXIMUM REA.< NEGATIVE PULSE GRID VOLTAGE 400 250 .VOLTS 

MAXIMUM DC POSITIVE GRID VOLTAGE 0 0 VDc 

MAXIMUM PLATE DISSIRATIoN D 10 10 WATTS 

MAXIMUM TOTAL PLATE DISSIPATION 12 WATTS 

MAXIMUM AVERAGE CATHODE CURRENT 60 60 MA. 

MAXIMUM PEAK CATHODE CURRENT 180 180 MA. 

MAXIMUM GRID CIRCUIT RESISTANCE ( SELF BIAS) 2.2 2.2 MEGOHW 

OSCILLATOR AMPLIFUR 

6.3 VOLTS 

B FOR OPERATION IN A 525-LINE, 30-FRAME SYSTEM AS DESCRIBED IN STANDARDS OF GOOD ENGINEERING 

PRACTICE IN TELEVISION BROADCASTING STATIONS, FEDERAL COMMUNICATIONS CO mml YION ". 'NIT DURATION 
OF THE VOLTAGE PULSE IS MOT TO EXCEED lys OF ONE SCANNING CYCLE. 

CMHEN ONE SECTION 15 OPERATED AS AN OSCILLATOR IT IS RECOMMENDED THAT SECTION 01 SPINS K, 5 AND 
Al BE USED. 

IN STAGES OPERATING mITH GRID LEAK BIAS, AN ADEQUATE BIAS RESISTOR OR OTHER SUITABLE MEANS 

REQUIRED TO PRCTECT THE TUBE IN THE ABSENCE OF EXCITATION. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID Ni VOLTAGE 

CATHODE RESISTOR 

PLATE CURREN -

TRANSCONDUCTANCE 

AMPLIFICATION FACTOR 

PLATE RESISTANCE ( APPROX.) 

GRID VOLTAGE FOR It, = 54.0 UA 

--KA INDICATES A CHANGE. 

100 
o 
O 

80 

6.3 
1.5 

VOLTS 

AMP. 

250 VOLTS 

0 VOLTS 

390 OHMS 

42 MA. 
7600 umlios 

10 
1300 OHMS 

—40 VOLTS 



TEgTAT I VE DATA 6BX8 

( 

• 7' 

MAX. j  

16 

'16 

  MAX 

wuw 

GLASS BULB 

T IMO AHD L 

TWIN TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.4 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL BUTTON NOVAL 

9 PIN BASE 

9AJ 

THE 6BX8 IS A MINIATURE TWIN TRIODE DESIGNED FOR OPERATION AS A CASCODE 
(VHF) AMPLIFIER IN TELEVISION RECEIVERS WHERE LOW SUPPLY VOLTAGES ARE 
EMPLOYED. EXCEPT FOR HEATER RATINGS AND .HEATER WARM-UP TIME, THE 6BX8 IS 
IDENTICAL TO THE 48X8. 

DIRECT INTERELECTRODE CAPACITANCES A 

II. TRIODE d2 TRIODE 

GRID -0 PLATE ( G TO P) 1.4 1.4 pf 
PLATE TO CATI-CODE ( P TO K) .165 . 165 44 
#2 INPUT: G TO ( H+K-I.S.) --- 2.4 44f 
#1 INPUT: K TO ( H+G+ ,.S.) B 4.9 --- Illif 

#2 OUTPUT: P TO ( M+K+I.S.) --- 1.25 milf 
#1, OU - PUT: P TO ( H+1C+I.S.) 13 2.6 --- Pia 

RATINGS C 
INTERPRETED ACCORDING TO DESIGN-MAXIMO» VALUES 

EACH SECTION 
MEATEF VOLTAGE 

MAXIMUM DC PLATE VOLTAGE 

MAXIMHM DC CATHODE CURRENT 

MAXIMMM PLATE DISSIPATION 

MAXIMUM HEATER-CATHODE VOLTAGE: 

HEAlER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT 

TOTAL DC AND PEAK 

HEA•ER NEGATIVE WITH RESPECT TO CATHODE 

TGTAL DC AND PEAK 

MAXIMUM CIRCUIT VALUE: ( EACH UNIT) 

GRIC CIRCUIT RES'STANCE 

HEATER WARM-LP TIME * 

A 
EXTERNAL SHIELD 1316 CONNECTED TO PIN 9. 

READ AS GROONCE0 GRID AMPLIFIER. 

6.3 VOLTS 

150 VOLTS 
20 MA. 

2.0 WATTS 

100 VOLTS 

200 VOLTS 

200 VOLTS 

0.5 MEGOHM 

11.0 SECONDS 

CONTINUED ON FOLLOWING PAGE 

TuNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. JUNE 1, 1956 PLATE 14691 



6BX8 TENTATIVE DATA 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
AVERAGE CHARACTERISTICS 

HEATER VOLTAGE O.J VOLTS 

HEATER CURRENT 0.4 AMP. 

PLATE VOLTAGE 65 VOLTS 

RID VOLTAGE — 1.0 VOLT5 

AMPLIFICATION FACTOR 25 

PLATE CURRENT 9 MA. 

GRID VOLTAGE ( APPROX.) FOR Ib = MA —7 VOLTS 

TRANSCONDUCTANCE 6 700 

AVERAGE CHARACTERISTICS — CASCODE OPERATION 

PLATE SUPPLY VOLTAGE 125 VOLTS 

GRID VOLTAGE —.5 VOLTS 

PLATE CURRENT 11 MA. 

TRANSCONDUCTANCE 7 500 /2mHOS 

-DESIGN—MAximum RATINGS ARE THE LIMITING VALUES EXPRESSED WITH RESPECT TO BOGIE TUBES AT wmiCil 
SATISFACTORY TUBE LIFE CAN BE ExPECTED TO OCCUR. TO OBTAIN SATISFACTORY CIRCUIT PE8FORMANCE, 
THEREFORE, TRIE EQUIPMENT DESIGNER MUST ESTABLISH THE CIRCUIT DESIGN SO THAT NO DESION—MAXIMuld 

VALUE IS EXCEEDED wITH A BOGIE TUBE UNDER THE WORST PROBABLE OPERATING CONDITIONS WITH 
RESPECT TO SUPPLY- VOLTAGE VARIATION, EQUIPmENT COMPONENT VARIATION, EQUIPMENT CONTROL ADJUST— 

MENT, LOAD VARIATION, ANO ENVIRONMENTAL CONDITIONS. 

* NEATER HARM— UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE.11EATFR TO REACH 
80S oF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 

OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TINES THE NOMINAL NEATER OPERATING 
RESISTANCE. 

9 

Ec —1.5 V. 

CASCODE TEST CIRCUIT. 



6BY6 

GLASS EfULE 

SMALL-BJETDA MTMIATURE 
7 PIN FASE E7-1 

OUTLINE DRAWING 
JEDEC 5-2 

TUNG-SOL 

HEPTODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

FOR USE 

AS A GATED AMPLIFIER IN 

TELEVISION RECEIVERS G5 

ANY MOUNTING POSITION CI G3 

BOTTOM VIEW 

EASING DIAGRAM 

dEDEC ICR 

2 

GA 

THE 6BY6 ISAPENTAGRID AMPLIFIER USING THE 7 PIN MINIATURE CONSTRUCTION . 
IT IS DESIGNED ESPECIALLY FOR USE AS A GATED AMPLIFIER IN TV RECEIVERS . 
IN SUCH SERVICE , IT MAY BE USED AS A COMBIRED SYNC SEPARATOR AND sYN -
CLIPPER . 

DIRECT INTERELECTRODE CAPACITANCES 
WITH NO EXTERNAL SIP EL 

GRID ej TO PLATE ( MAI.) 

GRID / 3 ro PLATE ( MAX.) 

GRID 11 TO GRID «3 ( MAX.) 
Oplo Nj TO ALL OTHER ELECTRODES AND HEATER 

GRID / 3 TO ALL OTHER ELECTRODES AND HEATER 

PLATE TO ALL OTHER E-EC -RODES AND HEATER 

HEATER CHARACTERISTI CS AND RATINGS 
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS- 239 

AVERAGE CHARACTERISTICS 6.5 voET .,. 

0.38 Pf 

•35 Pf 
Pf 

5.4 pf 
5.9 pf 
7.5 rf 

530 MA. 

HEATER SRPPLY LIMITS: 

VOLTAGE OPERATION 1"L VOLT 

MAXIMUM MEATER —CATHODE VOLTAGE: 

HEATER NEGATIVE WI - H RESPECT TO CATHODE 200 VOLT 

HEATER POSITVE WITH RESPECT TO CATHODE 200B 
V-LT 

MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES - SEE EPA STANDARD RS-239 

GATED AMPLIFIER SERVICE 

PLATE VOLTAGE 

GRID 12 & f4 VOLTAGE 

GRID / 2 & 14 SUPPLY VOLTAGE 

GRID *3 VOLTAGE: 

NEGATIVE BIAS VALUE 

POSITIVE BIAS VALUE 

POSITIVE PEAK VALUE 

— AA 330 

SEE RATING CHART 

_. 3,0 

— e 55 
o 

— e 27 

VOLT 

VOLT 

VOLT' 

VOLT' 

VOLT 

CONTINUED ON FOLLOWINC HA , E 

IL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW IERSEY, U.S.A.,EFRUARY 1, 1962 PLA-; 



6BY6 

TUNO-SOL 
CONTINUED FROM PRECEDING PAGE 

MAXIMUM RATINGS — CONT ID. 

DESIGN MAXIMUM VALUES - SEE EIA STANDARD As- 239 

GATED AMPLIFIER SERVICE 

GRID 0i VOLTAGE: 

NEGATIVE BIAS VALUE 110 VOLTS 

PLATE DISSIPATION 2.3 WATTS 

GRID 03 INPUT 0.1 WATT 

GRIDS 02 & 04 INPUT: * 

FOR GRIDS 02 & 04 VOLTAGES UP TO 165 VOLTS 1.1 WATT , 

FOR GRIDS # 2 & #14 VOLTAGES 

BETWEEN 165 VOLTS AND 330 VOLTS SEE RATING CHART 

GRID 01 INPUT 0.1 WAT' 

GRID 01 OR GRID 03 CIRCUIT RESISTANCE: 

FIXED BIAS OPERATION 0.5 MEGOHm 

CATHODE BIAS OPERATION 1.0 MEGOHM 

TYPICAL OPERATING CHARACTERISTICS 

CLASS AI AMPLIFI-

PLATE VOLTAGE 

GRIDS 02 & .04 VOLTAGE 

GRID 03 VOLTAGE 

GRID fi VOLTAGE 

GRID 03 TO PLATE TRANSCONDUCTANCE 

GRID 01 TO PLATE TRANSCONDUCTANCE 

PLATE CURRENT 

GRID # 2 & 04 CURRENT 

GRID 03 VOLTS ( APPROX.) FOR lb . 35 (LAMP. 
AND GRID oj VOLTS . —4 

GRID 0i VOLTS ( APPROX.) FOR lb . 35 ',LAMP. 
AND GRID o3 VOLTS = 

SYNC SEPARATOR AND SYNC CLIPPER 

PLATE VOLTAGE 

GRID 03 VCLTAGE 

GRID 02 & 04 VOLTAGE 

GRID #i VOLTAGE 

PLATE CURRENT 

GRIDS 02 & 04 CURRENT 

GRID 03 BIAS VOLTS ( APPROX.) FOR 

PLATE VOLTAGE OF 25 VOLTS, 
GRIDS # 2 & 04 VOLTAGE OF 25 VOLTS, 
GRID li VOLTAGE OF 0 VOLTS AND 

PLATE CURREN' OF 50 gAmP. 

GRID 0i BIAS VOLTAGE ( APPROX.) FOR 
PLATE VOLTAGE- OF 25 VOLTS, 

GRIDS 02 & 04 VOLTAGE OF 25 VOLTS, 

GRID 03 VOLTAGE OF 0 VOLTS AND 
PLATE CURREN OF 50 (LAMP. 

8 THE DC COMPONENT MUST NOT EXCEED 100 VOLTS. 

250 VOLTS 

100 VOLTS 

—2.5 VOLTS 

—2.5 VOLTS 

500 (SUROS 

1 900 (SUMOS 

6.5 MA. 

9 MA. 

—15 VOLT, 

—12 VOLTS 

10 VOLTS 

O VOLTS 

25 VOLTS 

O VOL7c 

1.4 MA. 

5.5 MA. 

—2.5 VOLTS 

—2.3 VOLTS 

--*INDICATES A CHANGE. * INDICATES AN AODITION. 
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Grids #2 & #4 Input 
vs Grids #2 & #4 Voltage 

O 25 50 75 100 
GRIDS #2 & #4 VOLTAGE EXPRESSED AS % 
OF MAX. GRIDS #2 & #4 VOLTAGE RATING 
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TP,TATIVE DATA 6BY8 

TUNG-SOL   

MAX 

GLASS BULB 

DI ODE-PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 yous o.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL GLASS BUTTON 9 PIN BASE 

THE 6BY8 IS A MINIATURE HIGH PERVEANCE DIODE, SHARP CUTOFF PENTODE WHOSE 
DESIGN LENDS ITSELF FOR USE AS AN AMPLIFIER ALONG WITH A HIGH PERVEANCE 
DIODE SUITABLE FOR USE AS A LIMITER OR A DETECTOR. THE PENTODE SECTION 
IS SIMILAR TO THE TYPE 6AU6. THE DIODE IS SIMILAR TO ONE SECTION OF A 
TYPE 6AL5. THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH 
THAT HEATER VOLTAGE SURGES DURING THE WARM—UP CYCLE ARE MINIMIZED PRO— 
VIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES' 

PENTODE GRID # 1 TO PEN T ODE PLATE ( G1. TO P) ( MAX.) 

PENTOOE INPUT: Gj TO ( H+K+G2+G3,SH) 

PENTODE OUTPUT: P TO ( H+K+G2TG3,SH) 

DIODE PLATE TO ALL: DP TO ( H+KEI+Kp+Gi.+G2+G3,SH,+P) 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

PENTODE SECTION 

HEATER VOLTAGE 

.0035 ggf 
5.5 mgf 
5.0 Mgf 
4.8 Mgf 

6.3 VOLTS 

MAXIMUM PLATE VOLTAGE 300 VOLTS 

MAXIMUM GRID # 2 VOLTAGE SEE .15—C4-2 

MAXIMUM GRID # 2 SUPPLY VOLTAGE 300 VOLT' 

MAXIMUM PLATE DISSIPATrON 3 WATT' 

MAXIMJM GRID 02 DISSIPATION .65 WATT 

MAXIMUM NEGATIVE GRID oft VOLTAGE 50 VOL T S 

MAXIMUM POSITIVE GRID #1. VOLTAGE 0 VOLT' 

MAXIMJM HEATER—CATHODE VOLTAGE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLT' 

HEATER POSITIVE Will RESPECT TO CATHODE 

DC 

TOTAL DC AND PEAK 

HEATER WARM—UP TIME ( APPROX.) * 

100 VOLTF 

200 VOLTS 

11.0 SECOND:i 

* NEATER WARM—UP TIME IS DEFINED AS TIE TIME REQUIRED FOR THE VOLTAGE ACROUS YHE HEATER TO REACH 

801 OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED MEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 5 TIMES THE MORIN& NEATER OPERATING 

RESISTANCE. 

A 
EXTERWAL SHIELD 6515 CONNECTED TO PIN 19. 

CONTINUED ON FOLLOWING YAGE 

TUNG—SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY U.S.A. JULY 1, 1956 PLATE 14714 



6BY8 

TUNG•SOL 

TEMTAT I VE DATA 

DIODE SECTION 

CONTINUED FROM PRECEDING PAGE 

RATINGS — comrio 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

MAXIMUM PEAK INVERSE PLATE VOLTAGE 

MAXIMUM PEAK PLATE CURRENT 

MAXIMUM DC CURRENT 

MAXIMUM HEATER—CATHODE VOLTAGE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 

TOTAL OC AND PEAK 

430 VOLTS 

180 MA. 
45 MA. 

200 VOLTS 

100 VOLTS 
200 VOLTS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT 0.6 AMP. 

PLATE VOLTAGE 100 250 VOLTS 

GRID p2 VOLTAGE 100 150 VOLTS 

GRID # 3 VOLTAGE PIN 2 CONNECTED TO PIN 9 AT SOCKET 
CATHODE BIAS RESISTOR 150 68 OHMS 

PLATE RESISTANCE ( APPROX.) 0.5 1.0 MEGOHM 

TRANSCONDUCTANCE 3900 5200 mMHOS 

GRID pl. VOLTAGE ( APPROX.) 

FOR Ib = 10 µA —4.2 —6.5 VOLTS 

NLATE CURRENT 5.0 10.6 MA. 

GRID # 2 CURRENT 2.1 4.3 MA. 

TYPICAL CHARACTERISTICS — DIODE SECTION 

AVERAGE DIODE CURRENT AT 1.°V DC 6o 



TENTATIVE DATA 6BZ6 

T-5-1 MAX 
_12j8- 

MAX. 

GLASS BULB 

TUN0101. 

PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

5.3 VOLTS C. AMP. 

AC OR DC 

ANY MOUNTING POSITrON 

BOTTOM VIEW 
MINIATURE BUTTCN 

7 PIN BASE 

7CM 

THE 613Z5 Is A TRANSCONDUCTANCE, SEMI-REMOlE CUT-OFF, PENIoui 
AMPLIFIER. IT IS DESIGNED FOR SERVICE AS AN AUTOMATIC GAIN CONTROLLED IF 

AMPLIFIER IN 300 MA. SERIES HEATER OPERATED TELEVISION RECEIVERS. 
THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER 

VOLTAGE SURGES DURING THE WARM-UP CYCLE ARE MINIMIZED PROVIDED ITS 
USED WITH OTHER TYPES WHICH ARE SIMILARLv CONTROLLED. WITH THE EXCEPTnN 
OF HEATER RATINGS, ITS CHARACTERISTICS ARE IDENTICAL TO THE 38Th. 

DIRECT INTERELECTRODE WACITANCES 

GRID TO PLATE: GI. TO P (MAX.) 

INPUT: Gi TO (H+K+G2+G3+IS) 

OUTPUT: PTO ( H+K+G 2+GyFIS) 

WITH A WITHOUT 
SHIELD SHIELD 

.015 .025 ue.if 

7.0 7.0 uut 
3.0 2.0 uut 

A ExTERNAL SHIELD f316 CONNECTED TO CATHODE AT SOCKET. 

RATINGS e 
INTERPRETED ACCORDING TO DESIGN CENTER VALUES 

HEATER VOLTAGE 

MAXIWUM HEATER CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

- OTAL DC AND PEAK 
HEATER POSITIVE WITH RESPECT TO CATHODE 

CC 
—OTAL DC AND PEAK 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID *2 VOLTAG 

MAXIMUM PLATE DISSIPATION 

MAXIMUM GRID f2 DISSIPATION 

MAXIMUM GRID #2 SUPPLY VOLTAGE 

MAXIMUM POSITIVE DC GRID j VOLTAGE * 

6.3±10$ VOLTS 

20(2 VOLTS 

100 VOLTS 
200 VOLTS 
330 4.— VOLTS 

SEE RATING CURVE 

2.3 4-- WATTS 

0.55 4— WATT 

330 e— VOLTS 

U VOLTS 

ME 000M 

DESIGN IIAXIMulA RATINGS PRE TOE LimiTING VALUES ExPRESSEC wiTN RESPECT TO, BOGIE TUBES AT MMtCm 

SATISFAC-ORY TuBE LIFE CAR Br EXPECTED TO OCCUR IN THE TYPES OF SERVICE FOR 'TRICK THE TUBE IS 
RATED. THEREFORE, THE ECIJIPmalT DESIGNER MUST ESTABLISI THE CIRCUIT DESIGN SO THAT INITIALLY 

AND TwROUGNOuT EQulPmENT LIFF NO DESIGN MAxIbluld VALUE IT EXCEEDED WITH A BOGIE TORE UNDER 111E 
WORST PROBABLE OPERATING CONDITIONS WITH RESPECT TO SUPPLY- VOLTAGE vARIATIDN, EQUIPmENT COIF-

PONEN - VARIATION, EpuipeNT cONTROL ADJuSTMENT, LOAD VARIATION, AND ENVIRONMENTAL CONDITIONS. 

CONTINUED ON FOLLOWING PAGE 

.—INDICATES A CHANGE. 

\, * INDICATES RN ADDITION. 

TuMG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, ND, JERSEY, U.S.A. MARC,/ X. 1957 PLATE .4912 



6BZ6 TENTATIVE DATA 

TUMG-SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 6.3t10% VOLTS 

HEATER CURRENT 0.3 AMP. 

PLATE VOLTAGE 125 VOLTS 

GRID in VOL ,AGE 125 VOLTS 

GRID # 3 VOLTAGE PIN e  CONNECTED TO PIN An AT SOCKET 

CATHODE BIAS RESISTOR 56 OHMS 

PLATE RESISTANCE ( APPROX.) 0.26 MEGOHm 

TRANSCONDUCTANCE 8 000 ummOS 

PLATE CURRENT 14 MA. 

GRID 02 CURRENT 3.6 MA. 

GRID fl VOLTAGE ( APPROX.) FOR Gm = 95 uMHOS - 19 VOLTS 

TRANSCONDUCTANCE ( Eci=-4.5 V., Rk = 0) 700 mMHOS 

• 

• 



68Z6 

612.6 

Grid #2 Rating Curve 

25 50 75 100 
GR 0 #2 VOLTAGE EXPRESSED AS PERCENT OF 
MAXIMUM GRID #2 SUPPLY VOLTAGE RATING 

TONG-SOI. ELECTRIC INC. ELECTRO TUNE DIVISION OLOONFIELD, LW JERSEY, . 5 A. Jut. 1 1954 PLATE 13838 
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6BZ7 

TUNO-SOL 

DOUBLE TRIODE 

MINIATURE TYPE 

7. 

rMAX. 

116 

MAX. 

¡MAX. 

t 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.4 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 

MIN ATURE BUTTON 

9 PIN BASE 

9AJ 

THE 63177 IS A MEDIUM MU DOUBLE TRIODE USING THE 9 PIN MINIATURE CON— 
STRUCTION. IT IS DESIGNED FOR SERVICE IN LOW NOISE VHF CASCODE AMPLIFIER 
APPLICATIONS. 

—*DIRECT INTERELECTRODE CAPACITANCES 
WITH EXTERNAL SHIELD 4,1, 

TRIODE 
drilT Hi 

GRID TO PLATE:(G TC P) 1.2 
PLATE TO CATHODE: ( P TO K) 0.12 
HEATER TO cArHODE: ( H TO K) 2.6 

41 INPUT: G r0 ( H+W+I.S.) 2.6 

42 INPUT: K TO ( H+G+I.S.) * 

Hi OUTPUT: P TO ( H+X+1.S.) 1.2 
42 OUTPUT: P TO ( H+G+I.S.) * 

4i PLATE To 42 PLATE: ( iP TO 2P) ( MAX.) 

42 PLATE TO fi PLATE & GRID:(21, TO tp+1G)(MAX.) 

*READ AS GROUNDED GRID AMPLIFIER. 

0.010 
0.024 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

EACH TRIODE UNIT 

TRIODE 
UNIT 12 

1.2 muf 
G.12 uuf 
2.6 muf 

mmf 
5- .0 goif 

muf 
2- .2 muf 

uuf 
ggf 

HEATER VOL - AGE 6.3 VOLTS 

MAXIMUM HEATER—CATHODE VOLTAGE 

HEATER NEGATIVE WITH RESPECT TO CATHODE: ** 

TOTAL DC AND PEAK 200 VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE: 

CC 100 VOLTS 
TOTAL DC AND PEAK 200 vocrs 

MAXIMUM PLATE VOLTAGE ** 250 VOLTS 

MAXIMUM PLATE DISSIPATION 2 WATTS 

MAXIMUM CATHODE CURRENT 20 MA. 

MAXIMUM GRID CIRCUIT RESISTANCE 0.5 MEG0HM 

THIS RATING RAT OE AS HIGH AS p0 VOLTS UNDER CUTOFF COODITIONS, WHEN THE TUBE IS USED AS 
CASCCDE AMPLIFIER AND THE TWO SECTIONS ARE CORRECTED IN SERIES. 

-11900 'CATES A CHANGE. 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC IOC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY U.S.A. JARUARY D. 1956 PLATE 44555 



6BZ 7 

TUNG-SOL 

CONTINUED FAON PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS AI AMPLIFIER — EACH TRIODE UNIT 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

CATHODE BIAS RESISTOR 

AMPLIFICATION FACTOR 

PLATE RESISTANCE 

TRANSCONDUCTANCE 

PLATE CURRENT 

GRID VOLTAGE FOR Ib = 100 uA ( APPROX.) 

6.3 VOLTS 

0.4 AMP. 

15) VOLTS 

220 OHMS 

36 
-* 5 300 OHMS 

6 800 uMHOS 

10 MA. 

-I. _7 VOLTS 

• 

• 



TENTATIVE DATA 6 B 7_8 

• 

GLASS BULB 

TUNO- SOL 

TWIN TRIODE 

MINIATURE TYE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.4 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINtATURE BUTTON 

9 PIN BASE 

90.1 

THE 6EZ8 IS A MEDIUM MU TWIN TRIODE IN THE 9 PIN MINIATURE CONSTRUCTION. 
IT IS DESIGNED FOR USE IN LOW NOISE VHF AMPLIFIER CASCODE OPERATION WITH 
THE SECTION # 1 AS THE INPUT SECTION OF THE CASCODE CIRCUIT. WITH THE 
EXCEPTION OF HEATER WARM-UP TIME AND HEATER CHARACTERISTICS, THE 68Z8 IS 
IDENT CAL TO THE 4878. 

DIRECT INTERELECTRODE CAPACITANCES 
PITH EXTERNAL SHIELD 0)15 

01 TRIODE /2 TRIODE 

GRID 70 PLATE ( G TO P) 1.15 (41 f 

PLATE TC CATHODE ( P TC 10 --- 0.15 pmf 
i01. TRIM. -.PLATE TO 02 TRIODE PLATE 

P± 70 P2 .010 LULL f 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

EACH SECTION 
HEATER VOLTAGE 6.3 VOLTS 

MAXIMUM HEATER—CATHODE VOLTAGE 

HEATER POSITIVE WITH RESPECT TO CATHODE 200 VOLTS 
HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS 

MAXIMUM PLATE VOLTAGE 250 VOLTS 

MAXIMUM PLATE DISSIPATION 2.2 WATTS 

MAXIMUM CATHODE CURREN - 20 MA. 

MAXIMUM GRID CIRCUIT RESISTANCE 0.1 MEGOHM 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS AI AMPLIF,ER — EACH SECTION 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT 0.4 AMP. 

PLATE VOLTAGE 125 VOLTS 

CATHODE RESISTOR 100 OHMS 

PLATE RESISTANCE 5 600 OHMS 

TRANSCONDUCTANCE 8 000 µMHOS 

AMPLIFICATION FACTOR 45 

PLATE CURRENT 10 MA. 

GRID JOLTAGE ( APPROX.) FOR Gm =50 µMHOS —13 VOLTS 

CASCODE TRANSCONDUCTANCE ( Eb 290V Eci 70.9V) 10 000 µMHOS 

CASCODE PLATE CURRENT ( Eb 293V Ec i —0.9V) 15 MA. 

CONTINUED CM FOLLOWING PAGE 

TuNi-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, HER JERSEY, U.S.A. 'ECHOER 1, 1955 P,ATE •v519 



6BZ8 
TENTATIVE DATA 

/*" 

2 

37 

TUNS-SOL 

CONTINUES/ FROM PRECEDI NG PAGE 

CASCODE TRANSCONDUCTANCE TEST C I RCU T 

t„ 

250 V. D.C. 

9 
••• 

• 

E c 6 

— 0.5 V 

• 

470 K 
MATCHED TO 
WITHIN 1%  

470 K 



6C4 

PMAX 
rà 
MAX. 

MAX 

II 
GLASS BULB 

TUNS-en 
IR IODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CAThODE 

HEATER 

6.3 VOLTS 0.15 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

6BG 

THE 6C4 IS A LOW-MU TRIODE VOLTAGE AMPLIFIER OF THE MINIATURE TYPE. IT 
IS PARTICULARLY USEFUL AS A HIGH FREQUENCY LOW-POWER OSCILLATOR DUE TO 
ITS HIGH TRANSCONDUCTANCE, LOW CAPACITANCES AND LEAD INDUCTANCES. LOW 
HEATER POWER REQUIREMENTS MAKE IT ATTRACTIVE FOR USE IN PORTABLE AND 
ALSO IN SERIES-HEATER CONNECTED CIRCUITS. 

DIRECT INTERELECTRODE CAPACITANCES 

WITH A WITHOUT 
SHIELD SHIELD 

GRID TO PLATE: (G TO 1.4 1.6 I-41f 
INPUT: G TO ( H+K) 1.8 1.8 

OUTPUT: P TO ( H+K) 2.5 1.3 44f 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

CLASS At C-ASs C 
AMPLIFIER TELEGRAPHY 

HEATER VOLTAGE 6.5 VOLTS 

MAXIMUM HEATER— CATHODE VOLTAGE:.— 

HEATER NEGATIVE WITH RESPECT TO CATHODE: 

TOTAL DC AND PEAK 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE: 

DC 100 VOLTS 

TOTAL DC AND PEAK 200 VOLTS 

MAXIMUM PLATE VOLTAGE 500 300 VOLT 

MAXIMUM NEGATIVE DC GRID VOLTAGE —50 VOLTS 

MAXIMUM PLATE DISSIPATION 5.5 5 WATTS 

MAXIMUM DC PLATE CURRENT 25 MA. 

MAXIMUM DC GRID CURRENT 8 MA. 

MAXIMUM GRID CIRCUIT RESISTANCE: 
FEXED BIAS OPERATION 0.25 0.25 MEGOHM 

CA — HCOE BIAS OPERATION 1.0 1.0 mEGorim 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Ai AMPLIFIER 
HEATER VOLTAGE 6.3 6.3 VOLTS 

HEATER CURRENT 0.15 0.15 AMP. 

PLATE VOLTAGE 100 250 VOLTS 

GRID VOLTAGE 8 0 —8.5 VOLTS 

AMPLIFICATION FACTCR 19.5 17 
PLATE RESISTANCE 6 250 7 700 OHMS 

TRANSCONDUCTANCE 3 100 2 200 4MHOS 

PLATE CURRENT 11.8 10.5 MA. 

GRID VOLTAGE FOR IÉ = 40 µA. (APPROX.) — 10 —25 VOLTS 

BTRANSFORMER OR IMPEDANC ,—TYPE INPUT COUPLING DEVICES ARE RECOMMENDED TO WINIMIZE RESISTANCE 
IN THE GRID CIRCUIT. 

CONTINUED ON FOLLOWING PAGE 

IB\ INDICATED A CHANGE 

YUNG—SOL ELECTRIC INC. ELECTRON TUBE DIVISION eLOO.FIELD. NET JERSET, U.S.4.,AUGUST 1, 1°A0 PLATE .TS': 



6C4 

TUNO-SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS C—TELEGRAPHYc 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID VOLTAGE 

PLATE CURRENT 

GRID CURRENT ( APPROX.) 

GRID DRIVING POWER ( APPROX.) 

POWER OUTPUT ( APPROX.) 

6.3 VOLTS 

0.15 AMP. 

300 VOLTS 

—27 VOLTS 

25 MA. 

7 MA. 

0.35 WATT 

5.5 WATTS 

C APPROXIMATELY 2.5 WATTS OUTPUT CAN BE OBTAINED WREN THE 6C4 IS USED AT 150 MEGACYCLES AS AN 
OSCILLATOR WITH A GRID RESISTOR OF 10,000 OHMS AND WITH MAXIMUM RATED INPUT. 

RESISTANCE COUPLED AMPLIFIER 

RL 

MEG. 

Re  

MEG. 

R. 

MEG. 

Ebb = 90 VOLTS Ebb = 4.80 VOLTS Ebb = 300 VOLTS 

Rk GAIN E. Rk GAIN E. Rk GAIN En 

0.10 A 0.10 3000 11 12 2000 12 23 1600 13 34 

0.10 A 0.24 3300 12 15 2400 12 30 1E00 13 40 

0.24 A 0.24 7500 12 14 4700 13 25 3600 13 37 

0.24 A 0.51 8200 12 16 6200 13 32 4300 13 43 

0.51 A 0.51 12000 12 13 8200 13 24 6200 13 33 
0.51 A 1.0 13000 12 15 9100 13 28 6800 13 36 
0.24 10 0.24 --- 13 12 ---- 15 24 ---- 16 35 
0.24 10 0.51 - 14 15 ---- 16 28 ---- 17 49 
0.51 10 0.51 --- 14 13 ---- 15 25 ---- 17 40 
0.51 10 1.0 --- 14 16 ---- 16 32 17 54 

A VALE OF R g IS NOT CRITICAL. 

GAIN MEASJED AT E. = 2.0 VOLTS RMS OUTPUT. 

E. IS FINS OUTPUT FOR 5S TOTAL HARMONIC DISTORTION. 

NOTE: COUPLING CAPACITORS Cg AND Cg SHOULD NE SELECTED 

TO GIVE DESIRED FREQUENCY RESPONSE. Rh SHOULD BE 

ADEQUATELY NY -PASSED BY CAPACITOR Ch. 

OUTPUT 

(E0) 



6C4 

; 

PLATE VOLTS 
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6C4 

Ef = 6.3 Vol ts 
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PLATE VOLTS 
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TUNS-SOL 

TRIPLE TRIODE 

I 
IS 

MAX 

GLASS BULB 
8UTION 

15 
MAX 16 

MAX 

12 PIN BASE E12-70 

CUTLINE DRAWING 

JEDEC 9-62 

COATED UNIPOTENTIAL CATHODE 

-.HEATER NOMINAL 

6.3 VOLTS J.6±0.04 Amp. 
AC OR DC 

AyY MOUNTING POSITION 

2K 2G 

H H 

BOTTOM VIEW 

BASING DIAGRAM 
JEDEC 126(2 

THE 6C10 CONTAINS THREE HIGH-MU TRIODES NITH SEPARATE PIN CONNECTIONS 

FOR ALL THREE CATHODES, GRIDS AND PLATES IN A COMPACT 7-9 GLASS ENVELOPE 
WITH THE NOVEL 12 PIN BASE. 

DIRECT INTERELECTRODE CAPACITANCES 

WITHOUT EXTERNAL SKIELD 

GR ID TO PLATE ( EACH SECTI ON) 

INPUT ( EACH SECTI ON) 

OUTPUT ( SEC TI ON 11 

OUTPUT (SECTION 21 

OUTPU- (SE CT ION 31 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

EACH SECTION 

HEATER VOLTAGE 
HEATER CURREN T 
MAXIMJM PLATE VOLTAGI 330 VOLTS 
MAXIMUM POSITIVE DC GRID VOLTAGE 0 VOLTS 

MAXIMUM NE GATIVE DC GR ID VOLTAGE 50 VOLT S 
MAXIMUM PLATE DISS IPATION, EACH PLATE 1.0 WATTS 

MAXIMJM TOTAL PLATE DISSIPATION, ALL P_ATES 3.0 WATT" 

MAXIMUM HEATER-CATHODE VOLTAGE: 

HEAFER POS ITIVE WI -H RESPECT TO CATHODE 

DC COMPONENT 100 VOLT S 

TOTAL DC AND PEA.< 200 VOLTS 
HEATER NE GATIVE WI -H RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 

HEATER WARM-UP TI ME* 11 * SECONDS 

1.7 pf 

1.6 Pf 
0.30 pf 
0.24 Pf 
0.34 pf 

6,3±0,6 VOLTS 

0.6±0.04 AMP. 

CONTINUED ON FOLLOWING PAGE 

-UNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIUD, NEW JERSEY, U.S.A.FEBRUARY 1, 1961 PLUIE * 6090 



(3C1() 

1,  TUNG•SOL   

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

EACH SECTION 

PLATE VOLTAGE 100 250 VOLTS 

GRID VOLTAGE -1.0 -2.0 VOLTS 

AMPLIFICATION FACTOR 100 100 
PLATE RESISTANCE 80 000 62 500 OHMS 

TRANSCONDUCTANCE 1 250 1 600 µMHOS 

PLATE CURRENT 0.5 1.2 MA. 

DESIGN- MAXIMUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE 

TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLISHED DATA, AND SHOULD 

NOT BE EXCEEDED UNDER THE WORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES THESE 
VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE. TAKING RESPONSIBILITY FOR THE 
EFFECTS OF CHANGES IN OPERATING CONDITIONS DUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE 
EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY ANO THROUGHOUT LIFE NO DESIGN- MAXIMUM 

VALUE FOR THE IMTENDED SERVICE IS EXCEEDED WITH A BOGEY DEVICE UNDER THE WORST PROBABLE 
OPERATING CONDITIONS WITH RESPECT TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VAR ATION, 

EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL CONDI - IONS. 

AMEATER VOLTAGE SUPPLY VARIATIONS TO MAINTAIN HEATER VOLTAGE OR CURRENT WITHIN THE SPECIFIED 
RATINGS. 

THE TIME REQUIRFO FOR THE VOLTAGE ACROSS THE HEATER TO REACH BOO OF ITS RATED VALUE AFTER AP-
PLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING OF THE TUBE HEATER IN SERRES WITH 
A RESISTANCE EQUAL TO 3 TIMES THE RATED HEATER VOLTAGE DIVIDED BY THE RATED HEATER CURRENT. 

* INDICATES AN ADDITION. 

'I'INDICATED A CHANGE. 



TENTATIVE DATA 6CA4 

p. 

GLASS BULB 

TUNG•SOL   

TWIN DIODE 

MINIATURE TYPE 

COA'ED UNIPOTENTIAL CATHODE 

HE 

6.3±10% VOLTS 1.0 AMP. 

AC OR DC 

ANY MOUNTING POSITION 
BOTTOM VIEW 
SMALL BUTTON 
9 PIN BASE 

THE 6CA4 IS A HEATER-CATHODE TWIN DIODE IN THE 9 PIN MINIATURE CONSTRUC-
TION. I IS DESI3NED FOR FULL-WAVE RECTIFIER OPERATION, AND ESPECIALLY 
SUITABLE FOR COMPACT AMPLIFIER DESIGNS. 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

RECTIFIER SERVICE 

MAXIMUM PEAK INVERSE PLATE VOLTAGE 1200 VOLTS 

MAXIMUM AC PLATE - SUPPLY VOLTAGE PER PLATE SEE RATING CHART Al 

MAXIMUM 'STEADY STATE PEAK PLATE CURRENT PER PLATE 500 MA. 

MAXIMUM 7RANSIENT PEAK PLATE CURRENT PER PLATE, 

MAXIMUM DURATIGN 0.2 SECONDS 1.85 AMP. 

MAXImUM OC OUTPUT CURRENT SEE RATING CHART 11 

MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 500 VOLT' 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
FULL-WAVE RECTIFIER WITH CAPCITOR-INPUT FILTER 

AC PLATE VOLTAGE PER PLATE, RMS 250 300 350 VOLT', 

FILTER INPUT CAPACITOR 50 50 50 if 
TO7AL PLATE - SUPPLY RESISTANCE PER PLATE 150 230 240 OHMS 

DC OUTPUT CURRENT 150 150 150 MA. 

DC OUTPUT VOLTAGE AT FILTER INPUT 245 233 347 VOLTS 

TUNE VOLTAGE DROP 

,1). 150 MA. OC PER PLATE 20 VOLTS 

DEC IGN-MAXIMMM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE 
TO A BOGEN ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLISNED DATA, AND SHOULD 

NO WE EXCEEDED UNDER TH E WORST PROBABLE CONDITION.. THE DEVICE MANUFACTURER CHOOSES THESE 
VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE, TAXING RISPONSIBILITy FOR THE 

EFFECTS OF CHANGES IN   ING CONDITIONS DUE TO VARIATIONS IN VENICE CHARACTERISTICS. THE 
EQUIPMENT MANUFACTURER SHOULD RESIGN 50 THAT INITIALIM ANO THROUGHOUT IIFE NO DESIGN- MAXIMUM 

VAJ.IE FOR THE INTENOED ' ERA ICE IS EXCEEDED WITH A BOGEY DEVICE UNDER THE WORST PROBABLE 
OPERATING CONDITIONS WITH RESPECT TO SUPPLY-VOLUAGE VARIATION, EQUIPMEN" COMPONENT VARIATION, 

EQUIPMENT CONTROL ADJUSTME'NT, LOAD VARIATION, SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS. 

L 
TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U. OCTOBER 1, 1960 PLATE • 59.PS 



6CA 4 TENTATIVE DATA 
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RATING CHART 1 
6CA4 

LJ  
CHOKE INPUT 

CAPACITOR OR CHOKE INPUT \  
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RATING CHART II 
6CA4 

FOR CAPACITOR — INPUT FILTER 

THE BOUNDARY CURVE IS BASED ON A 

STEADY - STATE PEAK PLATE CURRENT 
OF 0.5 AMPERE MAXIMUM PER PLATE. 

RECTIFICATION EFF.• 
1.41 E. 

WHERE E = DC 0 UTPUT VOLTAGE AT 

FILTER INPUT 

E.= RAD 
T 

S SUPPLY VOLTAGE 

AREA OF 
PERMISSIBLE OPERATION 

•  
0.2 0.4 0.6 0.8 1.0 

RECTIFICATION EFFICIENCY 

• 

e 



TENTATIVE DATA 6CA4 

FOR CAPACITOR - INPUT FILTER 

THE VALUES OF Rs ARE BASED ON A 

TRANSIENT ( HOT SWITCHING) EAK 

PLATE CURRENT OF i.85 AMPERES MAX. 

500 PER PLATE. 

WHERE 

Rs - 

R sec 

Rpri 

RA = 

N = TRANSFORMER VOLTAGE STEP - UP 

RATIO PER SECTION 

N2Rpri + RA 

PLATE SUPPLY RESISTANCE PER 

PLATE 

= DC RESISTANCE OF TRANSFORMER 

SECONDARY PER SECTION 

= DC RESISTANCE OF TRANSFORMER 

PRIMARY 

DC RESISTANCE OF ADDED SERIES 

RESISTANCE PER PLATE 

6CA4 

RATING CHART III 

IF SERIES INDUCTANCE IS PRESENT IN 

THE PLATE SUPPLY, IT IS PERMISSIBLE 

TO USE ASMALLER - THAN - INDICATED VALUE 

CF Re PROVIDING - HE RATED MAXIMUM 

VALUE OF TRANSIENT PEAK PLATE CURRENT 

IS NEVER EXCEEDED. 

9  -r--1-7 1  
MAX.PROBABLE AC PLATE SUPPLY VOLTAGE PER PLATE ( RMS) IN VOLTS I  
) 100 200 300 400 500 

-ri 1 I 1 T-1 Fri I- ,   

500 

400 

Q-

300 

>7 

100 

6CA4 

EACH SECTION 

Ef = 6.3 Volts 

O jo 

T7-1-171 I 

20 30 40 50 
PLATE VOLTS 

T7 1 I 
TUNG-SOL ELECTRIC INC., ELECINON TUBE DIVISION, BLOOMFIELD, "OW JERSEY, U.S.A..0cTOBER 1, 1960 PLATE m9997 



6CA4 TENTATIVE DATA 

6CA4 
FULL WAVE RECTIFIER WITH CAPACITOR INPUT FILTER 

Ef = 6.3 Volts 
= - C 40 gf 

cn 
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TENTATIVE DATA 6CA7 

MAX. 

GLASS BULB 

TUNG-SOL 

PENTODE 

MINIATURE TYPE 

COATED UNIPCITENTIAL CATHODE 

HEATER 

6 3 VOLTS 1.5 AMPS. 

AC OR DC 

AN Y MOUNTING POSIT ON 

BOTTOM VIEW 

8 PIN 0C -6L 

BET 

THE 6CA7 IS A COWER PENTODE OF THE GLASS CCTAL TYPE. THIS TUBE IS SUITABLE 

FOR A_L APPLICATIONS wHIC.-I REQUIRE PEAK POWERS OF UP TO 11 WATTS FROM A 

SINGLE TUBE OR UP TO 100 WATTS FROM TWO TUBES IN THE NORMAL PUSH-PULL 

ARRANGEMENT. IT IS EQUALLY SUITABLE FOR DOMESTIC AMPLIFIERS AND PUBLIC 

ADDRESS EQUIPmENT. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID el TO ALL OTHER ELEMENTS EXCEPT PLATE 15.5 

PLATE TO A-L 0TH ER ELEMEN TS EXCEPT GRID el 7.2 

PLATE TO GRO el (MAX.) 1.0 

GRID e1 TO HEATER ( MAX. - 1.0 

HEATER TO CATHODE 11 

RATINGS 

INTERPRETED ACCORDING TO DESICN CENTER SYSTEM 

HEATER VOL- AGE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM PLATE VOLTA:TE WITHOUT PLATE CURREN -I 

MAXIMUM PLATE DISSIPATI.ON 

MAXIMUM PLATE DISSIPATION WITHOUT INPUT SIGNAL 

MAXIMUM GRID 02 VOLTAGE 

MAXIMUM GRID 02 VOLTAGE WITHOUT PLATE CURRENT 

MAXIMUM GRID e2 DISSIPAT ON 

CATHODE CURRENT 

MAXIMUM GRID CURRENT STARTING POINT. GRID •t1 VOLTAGE WHEN 

GRID SI CURRENT IS 0.3pAI.eP 

MAXIMUM GRID e* CIRCUIT RESISTANCE (CLASS A & AE:( 

MAXIMUM GRID El CIRCUIT RESISTANCE (CLASS B) 

MAXIMUM EXTERNAL RESISTANCE BETWEEN HEATER AND CATHODE 

MAXIMUM VOLTAGE BETWEEN HEATER AND CATHODE 

CONTINUEL' 081 FOLLOWING PAGE 

mmf 

mFf 
mmf 
mmf 

6.3 VOLTS 

800 VOLTS 

2000 VOLTS 

25 WATTS 

27.5 WATTS 

425 VOLTS 

800 VOLTS 

8 WATTS 

150 MAMPS 

- 1.3 VOLTS 

0.7 MEGOHM 

0.5 mEGOHM 

20000 OHMS 

100 VOLTS 

T/AG-SOL ELECTFIC, IND.. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. IANUARY 1, 1960 PLATE 1,07..• 



6CA7 TENTATIVE DATA 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A - ONE TURF_ 

HEATER VOLTAGE 

HEATER CURRENT 

SUPPLY VOLTAGE 

PLATE VOLTAGE 

GRID e2 SERIES RESISTOR 

GRID e3 VOLTAGE 

GRID # 1 BIAS 

PLATE CURRENT 

GRID e2 CURF ENT 

TRANSCOND UC TANCE 

AMPLIFICATIDN FACTOR OF GRID e2 WITH 

RESPECT TO GRID el 

PLATE RESISTANCE 

PLATE LOAD RESISTANCE 

INPUT VOLTAGE (RMS) 

MAX. SIGNAL POWER OUTPUT 

TOTAL HARMONIC DISTORTION 

INPUT VOLTAGE FOR POWER OUTPUT OF 50 

SUPPLY VOLTAGE 425 VOLTS 

COMMON GRID e2 RESISTOR 

GRID e1 BIAS 

GRID e3 VOLTAGE 

265 

250 

2000 

O 

—14.5 

70 

10 

9000 

11 

18000 

3000 

9.3 

8 

10 

MWATTS (RmS) 0.65 

CLASS B - TWO TUBES 

INPUT BOLTAGE (RMS) 

LOAD RESISTANCE, PLATE TO PLATE 

SUPPLY VOL— AGE 

PLATE VOLTAGE 

PLATE CURRENT 

GRID # 2 CURRENT 

MAX. SIGNAL POWER OUTPUT 

TOTAL HARMONIC DISTORTION 

CLASS B - TWO TUBES 

SUPPLY BOL— AGE 375 VOLTS 

COMMON GRID #2 RESISTOR 

GRID e1 BIAS 

GRID e3 VOLTAGE 

INPUT VOLTAGE IRMSI 

LOAD RESISTANCE, PLATE TO PLATE 

SUPPLY VOLTAGE 

PLATE VOLTAGE 

PLATE CURRENT 

GRID e2 CURRENT 

MAX. SIGNAL COWER OUTPUT 

TOTAL HARMOINIC DISTORTION 

r, 

6.3 

1.5 

1000 

— 38 

O 

425 

420 

2X30 

2X4.4 

O 

27 

3400 

425 

400 

2X120 

2X25 

55 

5 

470 

—32 

O 

265 

250 

0 

100 

15 

1100.) 

11 

15000 

2000 

8.7 

1. 

10 

0.5 

27) 

4C00 

400 

975 

2X100 

2X25 

45 

6 

I o 

375 

370 

2X35 

2X4.7 

O 

22.7 

2800 

375 

350 

2X120 

2X25 

44 

5 

2277\ 

3800 

350 

325 

2X93 

2X25 

36 

6 

VOLTS 

AmPS. 

VOLTS 

VOLTS 

OHMS 

VOLT 

VOLTS 

MAMPS 

MAMPS 

µMHOS 

OHMS 

OHMS 

VOLTS 

WATTS 

PERCENTS 

VOLT 

OHMS 

VOLTS 

VOLT 

VOLTS 

OHMS 

VOLTS 

VOLTS 

MAMPS 

MAMPS 

WATTS 

PERCENTS 

OHMS 

VOLTS 

VOLT 

VOLTS 

OHMS 

VOLTS 

VOLTS 

MAMPS 

MAMPS 

WATTS 

PERCENTS 

CONTINUED ON FOLLOWING PAGE 



TENTATIVE DATA 6CA7 

TUNINICL 

CONTINUED FROM PRECEDIN. PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

I CONTD.) 

CLASS B - TWO TUBES 

SLPPLY VOLTAGE 500/400 VOLTS 

COMMON GRID #2 RESIS- OR 750 OHMS 

GRID RI BIAS -36 VOLTS 

GRID 113 VOLTAGE 0 VOLT 

INPUT VOLTAGE IRMS) e 1 ----2-5i47 - 713-N VOLTS 

LOAD RESISTANCE, PLATE TO PLATE - 4000 5000 OHMS 

PLATE SUPPLY VOLTAGE 500 5(10 475 VOLTS 

PLATE VOLTAGE 495 4-5 450 VOLTS 

GRID te2 SUPPLY VOLTAGE 400 400 375 VOLTS 

PLATE CURRENT 2X30 2X125 2X102 MAMPS 

GRID #2 CURRENT 2x4 2X25 2X25 mAmPS 

MAX. SIGNAL POWER OUTPUT 0 70 58 WATTS 

TOTAL HARMONIC DISTORTION - 5 6 PERCENTS 

CLASS B - TWO TUBES 

SUPPLY VOLTAGE 800.400 VOLTS 

COMMCN GRID #2 RESISTOR 7.50 OHMS 

GRID te1 BIAS - 39 VO_TS 

GRID en VOLTAGE 0 VOLT 
 ......  

...\ 
INPUT VOLTAGE (RMS) ( 0 234 23.4 VOLTS 

LOAD RESISTANCE, PLATE TO PLATE - 11000 11000 OHMS 

PLATE SUPPLY VOLTAGE 800 800 750 VOLTS 

PLATE VOLTAGE 795 73 725 VO_TS 

GR13 # 2 SUPPLY VOLTAGE 400 400 375 VOLTS 

PLATE CURRENT 2X25 2X91 2X84 mAMPS 

GRID 42 CURRENT 2X3 2X 1 3 2X19 mAmPS 

MAX. S GNAL POWER OUTPUT 0 100 90 WATTS 

TOTAL HARMONIC DISTORTION - 5 6 PERCENTS 

CLASS AB - TWO TUBES 

SUPPLY VOLTAGE 375 VOLTS 

LOAD PESISTANCE, PLATE TO PLATE 34C0 OHMS 

COMMON GRID #2 RESISTOR 470 OHMS 

CATHODE RESISTOR 130 OHMS 

GRID 43 VOLTAGE D VOLT 

INPUT VOLTAGE (RmS) VOLTS 

SUPPLY VOLTAGE 375 375 VOLTS 

PLATE VOLTAGE +VOLTAGE ACROSS 

CATHODE RESISTOR 355 350 VOLTS 

PLATE CURRENT 2X75 2X95 MAMPS 

GRID *2 CURRENT 2X11.5 2X22.5 MAmPS 

MAX. SIGNAL POWER OU- PUT 0 35 WATTS 

TOTAL HARMONIC DISTORTION 5 PERCENTS 

CONTINUED ON FOLLOWIMG PAGE 

-5N5--SOL ELECTRIC INC., ELECTRON TOE DIVISION BLOOMFIELD NEW JERSEY, U.S.A. JANUARY 1, 1960 PLATE 457,3 



6CA7 TENTATIVE DATA 

TUNG-SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

(CON T 

IN TRIODE CONNECTION 

( GRID #2 CONNECTED TO PLATE) 

CLASS A, ONE TUBE, SUPPLY VOLTAGE 375 VOLTS 

SUPPLY VOLTAGE 

GRID # 3 VOLTAGE 

CATHODE RESISTOR 

LOAD RESISTANCE 

INPUT VOLTAGE (RMS) 

PLATE CURRENT 

MAX. SIGNAL POWER OUTPUT 

TOTAL HARMONIC DISTORTION 

INPUT VOLTAGE FOR POWER OUTPUT OF 50 MILLIWATTS ( RMS) 

IN TRIODE CONNECTION 

GRID 42 CONNECTED TO PLATE) 

CLASS AB, TWO TUBES, SUPPLY VOLTAGE 400 VOLTS 

375 VOLTS 

0 VOLT 

370 OHMS 

3000 OHMS 

18.9 VOLTS 

70 MAMPS 

6 WATTS 

8 PERCENTS 

1.7 VOLTS 

SUPPLY VOLTAGE 400 VOLTS 

GRID #3 VOLTAGE 0 VOLT 

CATHODE RESISTOR 220 OHMS 

LOAD RESISTANCE, PLATE TO PLATE 5000 OHMS 

INPUT VOLTAGE (RMS) r - C7- S1/4.------- VOL TS 

PLATE CURRENT 2X65 2X71 MAMPS 

MAX. SIGNAL POWER OUTPUT 0 16.5 WATTS 

TOTAL HARMONIC DISTORTION - 3 PERCENTS 



TENTATIVE DATA 6CA7 

I 

6CA7 

Ef = 6.3 Volts 
-,.. 

E0 ,= 0 Volts 
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TUNG-SOL ELECTRIC INC., ELECTRON TLBE DIVISION, BLOOMFIELD. NEW JERSEY, U.S.A. JANUARY.1, 1960 PLA E II612 



6CA7 TENTATIVE DATA 

500 

400 

300 

200 

100 

100 200 300 400 

PLATE VOLTS 

500 600 700 

de11111  
11101"--

-12 

6CA7 

Ef = 6.3 Volts 
Ec = 360 Volts 
Ec23. 0 Volts 

1.•.• 

ame «WM. 

25 WATTS PLATE DISSIPATION 
— 

UM 

-16 

-201 

-24 -

-28-

-32 -

6CA7 

Ef . 6.3 Volts 

Supply Voltage = 265 Volts 
Eb = 250 Volts 

Grid #1 Bias = - 14.5 Volts 
Grid #2 Series Resistor - 2000 Ohms 

Load Resistance = 3000 Ohms 
Ec3 . 0 Volts 

e
 

Cr
, 

N
I
 

G
I 

0
 

0
 

0
 

G
R
I
D
 

2
 
(
Ic
2
)
 
M
I
L
L
I
A
M
P
E
R
E
S
 

_
 

o
 

o
 

o
 

o
 

P
L
A
T
E
 
(
lb
) 

M
I
L
L
I
A
M
P
E
R
E
S

 
1 
 

D
I
S
T
O
R
T
I
O
N
 
- 

P
E
R
C
E
N
T
 

I
N
P
U
T
 
A
.C

. 
V
O
L
T
S
 
R
M
S
 

u,
 

INPUT .C. VOLTAGE 

I 

2.5 5.0 7 5 10.0 
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TENTATIVE DATA 6CA7 

• 

6CA7 

Ef = 6.3 Volts 
Supply Voltage = 265 Vols 10.0 
Grid #1 Bias .- 13.5 Volts •e \. 
Grid #2 Series Resistor = 0 Dhms e 
Load Resistance = 200 Ohms e 
Ec3 = 0 Vnl -_s 

on 

7.5 
Plate Voltage = 250 Volts 0 

150 ¡b 
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OUTPUT - W JTS 
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6CA7 

Ef = 6.3 VC1tS 

Supply ‘loltage = ;65 Volts 
Eb = 250 Volts 
Grid #1 Bias = - 15.5 Volts. 
Grid #2 Series Resistor = 0 Ohms 
Load Reistance = 200C Ohms 
E,, - 0 Volts 

IN
PU
T 

AC
 
V
O
L
T
S
 
R
M
S
 

-
 
o
 
 
:
-
 

o
 

in
 

o
 

, 

I 
25 0 75 100 

OUTPUT - MILL1WATTS 

I 
I 

TUNO-SOL ELEETR C I C. ECTRON Tue DIVISION PLOCMFIELD, N:W JERSEY, U S.A JANUARY 2, 1960 PLATE 4M1725 



6CA7 TENTATIVE DATA 

6CA7 

TWO TUBES IN CLASS B PUSH-PULL 

Ef = 6.3 Volts 

Supply Voltage = 375 Volts 
Grid Al Bias = -32 Volt 

Common Grid #2 Resistor = 470 Ohms 
Loud Resistance Plate to Plate = 2800 Ohms 

30 
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Z.. 20 
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10 20 30 

OUTPUT - WATTS 
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TWO TUBES IN CLASS B PUSH-PULL I 

Ef = 6.3 Volts 

E
R
C
E
N
T
 

o
 
o
 

.2
) 

M
I
L
L
I
A
M
P
E
R
E
S
 

I 
Supply Voltage = 425 Volts 
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 Grid #1 Bias = -38 Ohms 
Common Grid #2 Resistor= 1000 Ohms 

Plate = Ohms Load Resistance Plate to 3400 
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TENTATIVE DATA 6CA7 

• 

• 

6CA7 

TWC. TUBES IM CLASS 8 FUS1-PULL 

Ef = 6.3 Volt5. 

Plate Supply Voltage =.= 500 Volts 
Grid #2 Supply Voltage = 400 Volts 

Grid #1 Bias --F -36 Vots 
COMMCA G-id #2 Resistor = 750 Ohms 

Load Resistance Plate tc Plate = 4000 Ohms 
Gril i3 Voltage= 0 Vo'ts 
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6CA7 

TWO TJBES IN CLASS B 

Ef = 6.3 Volts 

Pla:e Supply VolIarre 
G- id #2 Supply Voltage 

Grid #1 Bias = -39 
Comnon Srid *2 Resistor 

Load Resistance Plate ta Plate 
Gr 1 #3 Vol:ace = 

PUSH-PULL 
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6CA7 TENTATIVE DATA 

6CA7 

PUB - PULL Twu TUBES IN CLAu AB 

Ef = 6.3 Volts 
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Supply Voltage = 375 Volts 

Common Grid #2 Resistor = 470 Ohms 
Common Cathode Resistor = 130 Ohms 

Load Resistance Plate to Plate - 3400 Ohm-, 
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OUTPUT - WATTS 

6CA7 

ONE TUBE IN TRIODE CONNECTION 

Ef = 6.3 Volts 

Supply Voltage = 375 Volt 
Cathode Resistor = 370 Ohms 
Load Resistance =5000 Ohms 
Grid #3 Voltage - 0 Volts 
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TENTATIVE DATA 6CA7 

6CA7 
ONE TUBE ' N TRIODE CONNECTION 

Ef = 6.3 Volts 
Supply Voltage = 375 Volt= 

Cathode Resistor = 370 Ohms 
Load Resistance '3800 Ohms 
Grid 013 Voltage = 0 Volts 
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OUTPUT - MILLIWATTS 
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.1 
-UNG-SOL EOECTRIC NC., ELECTRON TUBE DP/15ICM, BLOOMFIELD, MEW JERSEY, U.S.A. JANUARY 1, 15' V1 A51”' 
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TENTATIVE DATA 6CB5 

MAX 

41" 
16 

MAX 

23" 
  2 — 1 

MAX 

GLASS BULB 
SMALL CAP 

TUNO-SOL 

COATED UNIPOTENT AL CATHODE 

HEATER 

6.3 VOLTS 2.5 AMP. 

AC OR DC 

ANY MOUNTING ROS,TION 

BOTTOM VIEW 
SHORT JUMBO SHEII 

8 PIN OCTAL 

8G0 

THE 6C65 IS A HIGH—PERVEANCE BEAM POWER TUBE. IT IS DESIGNED FOR USE AS 
A HORIZONTAL—DEFLECTION AMPLIFIER TUBE IN COLOR TELEVIS'ON. ITS FEATUPES 
INCLUDE LOW AMPLIFICATION, HIGH PLATE CURRENT AT LOW PLATE VOLTAGE, 
AND A HIGH OPERATING RATIO OF PLATE CURRENT TO GRID #2 CURRENT. 

GRID 105 TO PLATE 

INPUT 

OUTPUT 

DIRECT INTERELECTRODE CAPACITANCES — APPROX. 
WITH NO EXTERNAL SHIELD 

RATINGS 
A 

INTERPRETED ACCORDING TO DESIGN VENTER SYSTEM 

0.8 ggi 
24 ucif 
10 uut 

HORIZONTAL DEFLECTION .AMPLIFIER 8 

HEATER VnLTAGE 6.3 VOLTS 

MAXIMUM PEAK—HEATER — CATHODE .VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 200 VOLTS 

DC COMPONENT 100 VOLTS 

MAXIMUM PLATE SUPPLY VOLTAGE ( DC AND BOOST) 700 VOLTS 

MAXIMUM PEAK POSITIVE PULSE PLATE VOLTAGE 
(ABSOLUTE MAXIMUM) 6 BOO  VOLTS 

MAXIMUM PEAK NEGATIVE PULSE PLATE VOLTAGE -1 500 VOLTS 

MAXIMUM DC GRID *2 VOLTAGE 200 VOLTS 

MAXIMUM DC GRID gj VOLTAGE —50 VOLTS 

MAXIMUM PEAK NEGATIVE PULSE GRID *1 VOLTAGE —200 VOLTS 

MAXIMUM DC PLATE CURRENT 200 MA. 

MAXIMUM GRID #2 INPUT 3.6 WATTS 

MAXIMUM PLATE DISSIPATION 23 WATTS 

MAXIMUM GRID *5 CIRCUIT RESISTANCE 0.47 mEGOHM 

A EXCEPT AS NOTED. 

BFOR OPERATION IN A 525- LINE, 30-FRAME SYSTEM AS DESCRIBED IN " STANDARD, OF GOOD ENGINEER 

I NG PRACTICE CONCERNING TELEVISION BROADCAST STATIONS, FEDERAL COMMUNICATIONS COMMISSION. 

C TME DURATION OF THE VOLTAGE PULSE MUST NOT EXCEED 154 OF ONE HORIZON - AL SCANNING CYCLE. IN 
A 525-LINE, 30-FRAME SYSTEM, 15% OF ONE HORIZONTAL SCANNING CYCLE IS 10 MICROSECONDS. 

B LINDER NO CIRCUMSTANCES DMOULM TRIS ABSOLUTE VALUE BE EXOEEDED. 

INDICATES A CHANGE. CONTINUED OR FOLLOWING PAGE 

TONG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. JUL 

 we 

1, 1955 P-I"' AX "1" 



6CB5 TENTATIVE DATA 

TUNG-SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A1 AMPLIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID N2 VOLTAGE 

GRID Ni VOLTAGE 

AMPLIFICATICN FACTOR ( 02 TO Gi ) 

PLATE RESISTANCE ( APPROX.) 

TRANSCONDUCTANCE 

GRID BIAS ( APPROX.) FOR lb .= i MA. 

PLATE CURRENT 

GRID «2 CURRENT 

6.3 VOLTS 

2.5 AMP. 

175 VOLTS 

175 VOLTS 

- 30 VOLTS 

3.8 

5 000 OHMS 

8 800 µMHOS 

—60 VOLTS 

90 MA. 

6 MA. 
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Ef = 6.3 Volts 
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6CB6, 6CB6A 

TUNG-SOL 

750" 
-- MAX 

I 875' 
MAX 

2)25' 
MAX 

GLASS BULB 

MINIATURE BUTTON 

7 PIN BASE E74 

OUTLINE DRAWING 

..EDEc 5.2 

PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3±0.6 VOLTS 300MA. 

AC OR OC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
BASING DIAGRAM 

JEDEC 7CM, 

THE 6CB6 AND 6CB6A ARE SHARP CUTOFF PENTODES USING THE MINIATURE BLITON 

7 PIN BASE. THEY ARE ESPECIALLY DESIGNED FOR USE AS IF AMPLIFIERS OPER— 
ATING AT FREQUENCIES ABOVE 20MC, BUT THEY ARE ALSO WELL SUITED FOR USÏ 
AS RF AMPLiFIERS IN VHF TELEVISION TUNERS. IN ADDITION, THERMAL CHARAC— 
TERISTICS OF THE 6CB6A ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGE 
DURING THE WARM—UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH () THU, 
TYPES WHICH ARE SIMLARLY CONTROLLED. EXCEPT FOR THE CONTROLLED HEATU 
WARM—UP TIME THE TWO TUBES ARE IDENTICAL. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO PLATE: (Gd TO P) MAX. 

INPUT: Gi TO ( 74K4G24G31.1S) 

OUTPUT: P TO ( H+W -I.G24-G3&15) 

A EX -ERNAL SHIELD 17)16 CONNECTED TO PIN 42. 

WITHOUT 
SHIELD 

0.025 
6.5 

2.0 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTENB 

yule 
SHIELD 

.015 rt 
6.5 
3.0 Pt 

MAXIMUM PLATE VOLTAGE 330 VOLT• 
MAXIMUM GRID # 2 VOLTAGE SEE J5 -C4-2  

MAXIMUM GRID 02 SUPPLY VOLTAGE 330 VOLT 
MAXIMUM PLATE DISSIPATION 2.3  

WATT 
MAXIMUM GRID 02 DISSIPATION 0.55  

WATT 
MAXIMUM POGITIVE DC GRID *1 VOLTAGE 0 VOLT 

MAXIMUM HEATER-CATHODE VOLTAGE:  

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLT 
HEA - ER POSITIVE WITH RESPECT TO CATHODE 

DC 100 VOLTS 

TbTAL DC ANO PEAH 200 VOLTS 

HEATER WARM- UP TIME ( ApPROX.) * IOCBOA - ONLY) 11.0 SECONDS 

-. INDICATES A CHANGE. 

CONTINUED ON FOLLOWING PAGE 

1UNG-SOL ELECTRIC INC., ELECTRON T,BE DIVISION, OLOONFIELC, NEW JERSEY, U.S.A. AUGUST 1, 1962 PLATL 



6CB6, 6CB6A 

TUNG•SOL 

CONTINU ED FROM PRECE DING PA GE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

PLATE VOLTAGE 125 VOLTS 

GRID 12 VOLTAGE 125 VOLTS 

GRID 13 VOLTAGE 

CATHODE BIAS RESISTOR 56 OMMS 

PLATE RESISTANCE ( APPROX.) 0.28 MEGOHM 

TRêNSCONDUCTANCE 8 000 gmHOS 

PLATE CURRENT 13.0 MA. 

GRID 12 CURRENT 3.7 mA. 

GRID fi VOLTAGE ( APPROX.) FOR 11)= 20 4A. — 6.5 VOLTS 

PLATE CURRENT AT Eci=- 3V., Rk = 0 2.8 I.R.A. 

eDESIGN MAX IMUM NATI NGS AR E TH E LI MITI NG VALUES EXPRESSED WIT H RESPEC T TO BOG IE TUBES AT WH ICH 

SATISFACTORY TUN E LI FE CAN BE EXPEC TED TO OCC UR IN TH E TYPES OF SE RV ICE FOR WH IC H TH E TUBE IS 
RAT ED. TH EREFORC , THE EQUIPMENT DESIGNER MU ST ESTABL ISt. THE CIPCUIT DESI GN SU THAT INITI ALL Y 

AND THR OUGHOU T EQ UIPMENT LIFE NO DES IGN MAX IMUM VALUE IS EXCEE DED WITH A BO GI E TUBE UN DER TH E 

WORST PROB ABLE OPER ATI NG CO ND ITIONS WITH RESPEC T TO SUPPL Y- VOLTAGE VAR IAT IO N, EQ UIP MENT COM-

PONENT VARIAT IO N, EJUIPN ENT CONTROL ADJU STMENT, LOAD VAR IATION, AND ENVI RONMENTAL CONDIT IO NS. 

*HEAT ER WARM-U P TIM E IS DE FINED AS TH E TIME RE QUIR ED FOR THE VOLTAG E ACR OSS TH E HEATE R TO REACH 
BOO OF ITS RATED VOLTAG E AFTER APPLYING . TIMES RAT ED HEAT ER VOLTAGE TO A CIR CUIT CONSISTING 
OF THE TU BE HEAT ER IN SERIE S WITH A RESISTANCE OF VALU E 3 TIMES TH E NOM INAL HEAT ER OP ERATIN G 

RES IS TANC E. 

6CBMCB6A 
PENTODE CONNECTION 

Ef = 6.3 Volts 

E 2 = 150 Volts 

30 
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TENTATIVE DATA 6CI36, 6CB6A 

GCB6,6CBG \ 
PENTODE CONNECTION 
Ef = 6.3 Volts 
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Eb = 200 Volts 
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TUNS-SOL ELECTRIC INC., ELECTRON TUBE olyi,ION OLOONFIELD, NEW JERSEY, U.S.A. DECEMBER 1, 1959 PLATE 
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6CD6GA 

JEDEC CA° 

565" Ci- i 

MAX 

443111" 
MAX 

5000" 
MAX 

GLASS BULB 
e8-10 UR B5-12 

-w SNOW, mEDIUm SHELL 
WITH 

EXTETANAL BARRIERS 

  TU N 0-3 0 I   

BEAM PENTODE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 2.5 AoMP. 

AC OR DC 

VERTICAL MOUNTING POSITION 
HORIZONTAL OPERATION IS PiRmITTED 

IF PINS 2 ANO 7 ARE IN A VERTICAL 
PLANE. 

BOTTOM VIEW 

HASING DIAGRAM 

eEDEC 511T 

rHE 6CD6GA IS A BEAM FENTODE DESIGNED FOR USE AS A HORIZONTAL—DEFLECTION 
AMPL FIER S TELEVISION RECEIVERS. FEATURES OF THIS TUBE ARE AN EXTREMELY 
HIGH PERVEANCE, HIGH PLATE CURRENT AT LOW PLATE AND SCREEN VOLTAGES AND 
A HIGH RATIO OF PLATE TO SCREEN CURRENT. 

GRID Aj TO PLATE 

INPUT 

OUTPNT 

DIRECT INTERELECTRODE CAPACITANCES — APPROX. 
WITH NO EnTERNAL SHIELD 

RATINGS 
A 

INTERPRETED ACCORDING TO DESIGN CENTER SYSTEN 

HORIZONTAL—DEFLECTION AMPLIFIER SERVICE 8 

1.1 
22 

8.5 

Pf 
Pf 
r f 

MAXIMUM HEATER- CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 100 VOLTS 

TDTAL DC AND PEAK 200 VOLTS 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND .EAK 200 VOLTS 

MAXIMUM DC PLATE - SU?PLY VOLTAGE 

(BOOST 1- DC POWER SUPPLY) 700 VOLTS 

MAxIMJM PEAK POSITIVE PULSE PLATE VOLTAGE 7 000 VOLTS 

MAXIMUM NEGATIVE PULSE PLATE VOLTAGE 1 500 VOLTS 

mAximum GRID A2 VOL -AGE 175 VOLTS 

MAXIMem PEAK NEGATIVE GRID Ai VOLTAGE 200 VOLTS 

MAXIMLM PLATE DISSIPATION C 20 WATTS 

MAxIMLM GRID A2 DISSIPATION 5.0 WATTS 

MAxIMLM DC CATHODE CURRENT 200 MA. 

MAxIMLM PEAK CATHODE CURRENT MO MA. 

MAXIMUM GRID Al CIRCUIT RESISTANCE 0.47 MEG0m ,.. 

MAXIMUM BULB TEMPERATURE ( AT HOTTEST POINT) 225 0, 

A UNLESS OTHERWISE SPECIFIED. 

B FoR OP RATION IN A 525- LINE, 3D-FRAME SYSTEU AS DESCRI8E0 IN " STANDARDS 01 GOOD ENGINEERIN: 

PRACTICE FOR TELEVISION BROADCASTING STATIONS; FEDERALL AmmUNIcATIONS CIINHISSION". THE OuT; 
CYCLE aF TINE VOLTAGE PILSE NOT TO EXCEED 15 PERCENT CF A SCANNING CYCLE. 

C IN STAiES OPERATING WITH GRID-LEAN BIAS, AN ADEQUATE CATHODE BIAS RESISTOR OR OTHER SUITABLE 
MEANS IS REQUIRED TO.AROTECT THE TUNE IN THE ABSENCE OF EXCITATION. 

-.INDICATES A CHANGE. CONTINUED ON FOLLOWING PALE 

'u ,.à-SOL ELEC1R1c INC„ ELECTRON TUB: DIVISION, BLOONFIELD, XXI ,; ERSE,, MARCH 1, 1962 PLATE N5II01 



6C D6GA 

(  TUNII-SOL   

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

PLATE VOLTAGE 60 175 VOLTS 

GRID 12 VOLTAGF 100 175 VOLTS 
GRID ii VOLTAGE 0D — 30 VOLTS 

PLATE RESISTANCE ( APPROX.) 7 200 OHMS 

TRANSCONDUCTANCF 7 700 µMHOS 

PLATE CURRENT 230 75 MA. 

GRID 12 CURRENT 21 5.5 MA. 

GRID / I. VOLTAGE ( APPROX.) 

FOR I, = 1.0 MA. -55 VOLTS 

TRIODE AMPLIFICATION FACTOR E 3.9 

° APPLIED FOR nex SNORT INTERvAL SO AS NOT TO DAMAGE TUSE. 

E TRIODE CONNECTION (SCREEN TIED TO PLATE) ', ITN E... Ec , . 175 COLTS ANO EI . - 10 

SIMILAR ? FPS RRPRREACR: ?he 6COBGA eay be used as a replacement for the 8CDBG: it 

differs from the gCL,d1 by emPloying a straight- sided f-12 
envelope and incorporating increased maxim,. ratings for 

plate dissipation, pulse plate voltage, and bulb ténparature. 



TENTATIVE DATA 6CE5 

• 

/'  TUNO•SOL 

4 
MAX 

lir: 
8 l 
A)C 

21; 

MAXII 

GLASS BULB 

PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.3 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

THE 6CES IS AN RF PENTODE HAVING HIGH TRANSCONDUCTAN2E COUPLED WITH 
CLOSELY CONTROLLED GRIO CUTOFF CHARACTERISTICS IN THE MINIATURE SEVEN 
PIN CONSTRUCTION. DESIGNED TO OBTAIN BETTER PERFORMANCE OF LOW COST VHF 
TELEV,SION TUNERS AND TELEVISION IF STAGES, THE 6CE5 IMPROVES AUTOMATIC 
GAIN CONTROL WITH RESULT THAT SIGNAL CAPACITY IS INCREASED. THERMAL 

CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE 
SURGES CURING THE WARM—UP CYCLE ARE MINIMIZED PROVIDED IT IS USED WITH 
OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 
HITMOuT EATERNAL SHIELD 

GRID TO PLATE ( MAX.) 

INPUT 

OUTPUT 

0.030 
6.5 
1.9 

uuf 
muf 
uuf 

RATINGS 
(ruReRrrEo ACCORDING TO DESIGN CENTER SYSTEM 

HEATEF VOLTAGE 6.3 VOLTS 

mAXImLm PLATE VOLT4CE 300 VOLTS 

• mAxIMLM GRID # 2 SUPPLY VOLTAGE 300 VOLTS 

• MAXImUM GRID #2 VOLTAGE SEE SCREEN RATING cHART 

mAxImUM POSITIVE DC GRID #1. VOLTAGE 0 VOLTS 

MAXIMUM PLATE DISSIPATION 2.0 WATTS 

▪ MAXIMUM GRID 6,2 DISSIPA - ION 0.5 WATTS 

MAXIMUM HEATER—CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT 130 VOLTS 

TOTAL DC AND PEUX 200 VOLTS 

HEATER NEGATLVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 

HEATER WARM—UP TIME ( APPROX.) A 11.0 SECONU 

A 

HEATER wARm-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 

80% OF ITS RATED VOLTAGE AFTER APPLYING 4 TINES RATED HEATER VOLTAGE TO A CIRCUIT CORSISTING 
OF THE TUBE HEATER IN SERIES RUTH A RESISTANCE OF VALUE 3 TINES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

CONTINUED ON FOLLOwIAG PAGE 

TuNG-SOL ELECTA C INC. ELECTRON TUBE DIVISION BLOOMFIELD, NER JERSEY, U.S.A., SEPTEMBER 1, 1956 PLATE e.766 



6CE5 TENTATIVE DATA 

TUI16•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
LI_ A" A, AMI 'l It IL p 

HEATER VOL - AGE 

HEATER CURRENT 

PLATE VOLTAGE 

>CREEN VOLTAGE 

GRID gj SUPPLY VOLTAGE 

GRID /a RESISTOR ( BYPASSED) 

PLATE RESISTANCE ( APPROX.) 

TRANSCONDUCTANCE 

PLATE CURRENT 

SCREEN CURRENT 

GRID gj VOLTAGE ( APPROX.) Ib 35 LAMPS. 

6.5 VOLTS 

0.3 AMP. 

125 VOLTS 

125 yours 
—1.0 VOLTS 

1.0 MEGOHMS 

0.3 MEGOHMS 

7 600 mMHOS 

11 MA. 

2.8 4— MA. 

—5.0 VOLTS 

SIMILAR TfPR REFERENCE, gxcePt foe heater ratings, the 60E5 is identical to the 3CR' 

and the 40E5. 

INDICATES A CHANGE. 

. INDICATES AN ADDITION. 

• 

0.5 

0.4 

0.1 

o 

6CE5 
SCREEN 

RATING CHART 

AREA OF 
 PERMISSIBLE OPERATION   

dvj 
50 100 150 200 

SCREEN VOLTS 
250 300 

I 1 11 



TENTATIVE DATA 60E5 

12.5 25 Ec2 = 150 Volts 6CE5 —_ 
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6CE5 

6.3 Ef = Volts 
FE;,c,0i2 : 1215) Volts 

I. 

1  

I ...._.....a.r.... 

l lb 0 Eci = 0 Volts   

—0.5 
..I  

i 7.5 .21 
o x 5« 

,, ......, 1 0 
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e2 @ Ect ' 0 Volts 
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TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY. U.S.A. SEPIEWOER 1, 196 PLATE 414TOT 



6CE5 TENTATIVE DATA 

6CE5 

Ef = 6.3 Volts 
Eb = 125 Volts 

Rg, = (1 Ohms 
____Rg, = 1.0 Megohms 

<,) 

20 

-6 -5 -4 
GRID HI SUPPLY VOLTS 

2 
O 

• 

—4.— 

I 1 

6CE5 

_f -  - 6.3 Vo lts 
Eb = 125 Volts 

Rg, = 0 Ohms 
— — R'g,"  = 1•0 Megohms 

-5 -4 -3 -2 
GRID PI SUPPLY VOLTS 

I I I! I I 

• 



TENTATIVE DATA 60E5 

6CE5 

= 6.3 volts 
Eb = 125 Volts 

  R 1 = 0 Ohms 
Rgi g = 1.0 Megohms 

(BYPASSED) 

-6 -5 -3 
GRID # 1 SUPPLY VOLTS 

10000 

8000 

6000   

TuNG-SOL ELECTRIC INC. ELECTRON TUBE 0101 $ 10M BLOOMFIELD, NE w JERSEY, U.S. A. SEPTEMBER 1, 1956 PATE 041, 



• 

• 



6CF6 

TUNG101 

PENTODE 

MINIATURE TYPE 

7E0., 

1--,, 

1.875 
MAX 

2125 
MAX 

GLASS BULB 

AINIATURE MUTTON 

' ' IN RASE ET -1 

OU - LINE DRAWING 

JEDEC 5-2 

COATED UNIPOTENTIAL CATHODE 

FOR 

IF AND RF APPLICATIONS IN 

T.V. RECEIVER5 

!,NY MOUN - ING POD TION 

BOTTOM VIEW 

BASING DIAGRAM 

dEDEC 7Cm 

THE 6CF6 IS A SHARP CUT-OFF PENTODE ESPECIALLY DESIGNED FOR USE IN GAIN 
CONTROLLED VIDEO IF STAGES OPERATING AT FREQUENCIES IN fHE ORDER OF 40 
MEGACYCLES. IT IS AL30 WELL SUITED FOR USE AS AN RF AMPLIFIER IN VHF 
TELEVISION TUNERS. IT FEATURES CONTROLLED PLATE-CURREN - CUT-OFF AND VEp , 
HI•GhTRANSCONDUCTAiJCE COMBINED WITH LOW CAPACITANCE VALUES. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO PLATE: ( Ga TO P) MAX. 

INPUT: GA TO ( H+ 10- 21"‘3.+1.S.) 

OUTPUT: p TO ( H+10-Griu.,3+1.S.) 

WITH WITHOUT 

SHIELD —. S :021.5D 
—. 0.01 Pf 

6.9 6.5 Pf 
3.0 2.0 pf 

A ERTERNAL SHIELD 316 FONNECTED TO PIN 2. 

HEATER CHARACTERISTICS AND RATINGS 
oEstcm MAXIMUM VALUES - SEE T'A STANDARD RS- r39 

AVERAGE CHARACTEAISTICS 

HEATER SUPPLY LIMITS: 

VOLTAGE OPERATION 

6.3 VOLTS 

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 

-.4. INDICATES A CHANGE. 

500 MA 

6.3±0.6 VOLT 

—• 200 vo_T 

-.100 
-4.200 

VOLT 

VOLT 

CONTINUED ON FOLLOWING PAGE 

ryNG-SOL ELUTRIC IWC.„ ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A. FEBRUARY D. 1962 PLATE 6389 



6CF6 

/-  TUNG-SOL   

CONTINUED FROM PRECEDING PAGE 

MAXIMUM RAF1NOS 
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS- 239 

PLATE VOLTABE 350 VOLTS 

GRID # 2 VOL - AGE SEE RATING CHART 

GRID # 2 SUPPLY VOLTAGE 330 VOLTS 

PLATE DISSIPATION -4> 2.3 WATT , 

GRID # 2 DIS!.IPATION 0 .55 WATT 

POSITIVE DC GRID # 1. VOLTAGE 0 VOLT 

TYPICAL OPERATING CHARACTERISTICS 

CLASS A AMPLIFIER 

PLATE VOLTAGE 125 VOLTS 

GRID # 2 VOLTAGE 125 VOLTS 

GRID # 3 VOLTAGE PIN 7 CONNECTED TO PIN 2 AT SOCKET 

CATHODE BIAS RESISTOR 

PLATE RESISTANCE ( APPROX.) 

TRANSCONDUCTANCE 

PLATE CURRENT 

GRID # 2 CURRENT 

GRID # 1 VOLTAGE ( APPROX.) FOR lb = 20 LA 

PLATE CURRENT AT ECi=- 3V., Ric =0 

—IA INDICATES A CHANGE. 

56 OHMS 

0.3 MEGOHM 

7800 µMHOS 

12.5 MA. 

3.7 MA. 

- 6.0 VOL , 

2.2 MA. 

-05 

—1 o 

6CF6 

PENTODE 

Ef = 6.3 Volts 

E 2 = 150 Volts 

1.5 

-2.0 

-2.5 

-3.5 

-4.0 

-5.0 

0 100 200 300 400 
PLATE VOLTS  

1 F I lu Th  
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TENTATI VE DATA 6CG6 

• 

rimx. 
MAX 

Li MAX 

GLAES BULB 

TUNG-SOL 

PENTODE 

MINIATURE TYPE 

COATED uNIPOTENTIAL CATNODE 

HEATÉR 

6.3 VOLTS 0.3 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

18K 

THE 6CG6 IS A HEATER-CATHODE TYPE SEMI-REMOTE CUTOFF PENTODE USING THE 7 
PIN MINIATURE CONSTRUCTION. IT IS SUITABLE FOR USE AS A GENERAL PURPOSE 
IF AMPLIFIER WHERE AUTOMATIC VOLUME CONTROL POTENTIAL IS AVAILABLE. 

DIRECT INTERELECTRODE CAPACITANCES 
VALUES APPLY ROTA NIT., AND WITHOUT SHIELD 0)16 CONNECTED TO PINS 02 AND IT 

GRID TO PLATE: ( G, TO P) MAX. 

INPU - : G, TO ( H+K:G 24.G.I&IS) 

OUTPUT: P TO ( H+K -I-G2 4.G 34,1S) 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE 

MAXIMUM HEATER-CATHODE VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID 42 VOLTAGE 

MAXIMUM POSITIVE GRID 01 VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM GRID 02 DISSIPATION 

0.008 44f 
5 44f 
5 44f 

6.3 
50 
300 
150 

0 
14 

0.75 

TYPICAL OPERATING CONDITIONS ANO CHARACTERISTICS 

CLASS AI AMPLIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID 03 VOLTAGE 

GRID 02 VOLTAGE 

GRID 01 VOLTAGE 

PLATE RESISTANCE 

TRANSCONDUCTANCE 

PLATE CURRENT 

GRID 42 CURRENT 

GRID 41 VOLTAGE ( APPROX.) FOR Gm = 

PIN 02 CONNECTED 

40 IINHOS 

VOLTS 

VOLTS 

VOLTS 

VOLTS 

VOLTS 

WA T' 

WATT' 

6.3 VOLTS 

0.3 AMP. 

250 VOLTS 

TO PIN 07 AT SOCKET 

VOLTS 

-8 VOLTS 

0.72 MEGOHM 

2 000 gMHOS 

9 MA. 

2.3 MA. 

-24 VOLTS 

- 

-*IMO CAVES A CHANGE. 

TUNG-SOL ELEC'RIC INC. ELECTRON TUN: DIVISION RLOOMVIELD. NEW JERSEY, U.S.A. MARCO' 1, 19,5 PL AE Ove) 
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TENATIVE DATA 6CG7 

GLASS BULB 

TU118-SOL 

DOUBLE TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3±10% VOLTS 0.6 AMP. 

AC OR DC 

ANY MOUNTING POSITIDN 

BOTTOM VIEW 
SMALL BUTTON NCVAL 

9 PIN BASE 

NAJ 

THE 6CG7 IS A GENERAL PURPOSE, MEDIUM—MW TWIN TRIODE USING THE 9 PIN 
MINIATURE CONSTRUCTION. IT IS INTENDED PARlICULARLY FOR USE AS A VERTICAL 
DEFLECTION OSCILLATOR AND HORIZONTAL DEFLECTION OSCILLATOR IN TELEVISION 
RECEIVERS. THIS TYPE IS DESIGNED WITH A 600 MA. HEATER HAVING A CON— 
TROLLED WARM—UP TIME 70 INSURE DEPENDABLE PERFORMANCE IN TELEVISION RE-
CEIVERS EMPLOYING A SINGLE SERIES—CONNECTED HEATER STRING INCLUDING THF 
HEATER OF THE PICTURE TUBE. IT MAY ALSO BE USED AS A PHASE INVERTER, 
MUL — IVIBRATOR, SYNCRPONIZING SEPARATOR AND AMPLIFIER, AND RESISTANCI 
COUPLED AMPLIFIER IN ELECTRONIC EQUIPMENT. 

DIRECT INTERELECTRODE CAPACITANCES - APPROX. 

GRID TO PLATE: G TO P 

INPUT: G TO ( K+H&IS) 

OUTPUT: P TO ( K-FH&IS; 

WITH NO EXTERNAL SH ( LO 

UNIT 1 UNIT 2 

4.0 4.0 
2.3 2.3 
2.2 2.2 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

EACH UNIT 

uuf 
uuf 
uuf 

CLASS AI 
AMPLIFIER 

HEATER VOLTAGE 6.5±10% 4— VOLTS 

MAXIMUM HEATER — CATHODC VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODEA 200 VOLTS 

MAXIMUM PLA — E VOLTAGE 330 VOLTS 

MAXIMUM GRID VOLTAGE: 

POSITIVE BIAS VALUE 0 VOLTS 

MAXIMUM PLA — E DISSIPATION: 

EACH PLATE 4.04— WATTS 

BOTH PLATES ( BOTH UNITS OPERATING) 5.7 WATTS 

MAXIMUM CATHODE CURRENT MATS AI 

MAXIMUM GRID CIRCUIT RESISTANCE: 

FIXED BIAS OPERATION 1.0 

HEATER WARM— UP TIME ( APPROX.) B 11.0 

A TNE DC COMPONENT MUST NOT EXCEED 100 VOLTS. 

%EATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 

BO% OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED NEATER VOLTAGE -0 A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIFS WITH A RESISTANCE OF VALUE 5 TIMES THE NOMINAL NEATER OPERATING 
RESISTANCE. 

CONTINUED ON FOLLOWING PAGE 

MEGOHMS 

SECONDS 

TOAD -SOL ELECTRIC INC. ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A. DECEMBER 1, 1959 PLATE o5695 



6CG7 TENTATIVE DATA 

  TUN8•1101.   

CONTINUED FROM PRECEDING PAGE 

RATINGS c— coNT ,o 
INTERPRETED ACCORDING TO DESIGN MAXIMU4 SYSTEM 

EACH UNIT 
VERTICAL HORIZONTAL 
DEFLECTION DEFLECTION 
OSCILLATOR OSCILLATOR 

HEATER VOLTAGE G.3±1U. VOLT 

MAXIMUM PEAK HEATER CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 2000 VOLTS 

MAXIMUM DC PLATE VOLTAGE 330 4—  330 4,— VOLTS 

MAXIMUM NEGATIVE PULSE GRID VOLTAGE 440E4— 660F 4— VOLTS 

MAXIMUM CATHODE CURRENT: 

PEAK 77 "I—  330 W.— MA. 

DC 22 22 MA. 
MAXIMUM PLATE DISSIPATION: 

EACH PLATE 4.0 «t— 4.0 4— WATTS 

BOTH PLATES ( ROTH UNITS OPERATING) 5.7 4— 5.7 WATTS 

mAximuM GRID CIRCUIT RESISTANCE: 

FIXED BIAS, GRID— RESISTOR BIAS 
OR CATHODE— BIAS OPERATION 

HEATER WARM—UP TIME ( APPROX.) G 

2.2 2.2 

11.0 

mEGOHMS 

SECONDS 

C FOR 0PERATION IN A 425-LINE, 30- FRAME SYSTEM AS DESCRIBED IN " STANDARDS OF GOOD ENG1NEERIX, 
PRACTICE CONCERMING TELEVISION BROADCAST STATIONS", FEDERAL COMMUNICATIONS COMMISSION. 

° THE DC COMPONENT MUST NOT EXCEED 100 VOLTS. 

FTMIS RATING 15 APPLICABLE WHERE THE DURATION OF THE VOLTAGE PULSE DOES NOT EXCEED 15 PERCENT 
OF ONE VERTICAL SCANNING CYCLE. IN A 525-L IRE, 30-FRAME SYSTEM; 15 PERCENT OF ONE EERTICAL 

SCANNING CYCLE 15 2.!M1LLISECONDS. 

F TMIS RATING IS APPLICABLE WHERE THE DURATION OF THE VOLTAGE PULSE DOES NOT EXCEED 15 PERCENT 

OF ONE HORIZONTAL SCANNING CYCLE IN A 525-LINE, 30-FRAME SYSTEM; 15 PERCENT OF ONE MORIZONTAL 
SCANNING CYCLE IS 10 MICROSECONDS. 

CHEATER WARII-UP TIME 15 DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 

BOG OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 

OW THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

TYPI CAL OPERATING CONDITI ONS AND CHARACTERISTICS 

EACH UNIT 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID VOLTAGE 

AMPLIFICATION FACTOR 

PLATE RESISTANCE ( APPROX.) 

TRANSCONDUCTANCE 

GRID VOLTAGE ( APPROX.) 

FOR lb = ¡O uAMP. 

PLATE CURRENT OR GRID VOLTAGE OF 

PLATE CURRENT 

VOLTS 

CLASS AI 

AMPLIFIER 

6.3±10% VOLT 

u.6 AMP. 

90 250 VOLTS 

0 — 8 VOLTS 

20 20 
6700 7700 OHMS 

3000 2600 eimHos 

—7 — 18 VOLTS 

1.3 MA. 

10 9 MA. 
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6CG8A 

GLASS BULB 

MINIATURE BUTTON 

9 PIN BASE E9.1 

OUTLINE DRAWING 

JEDEC 6.2 

  TUNO•SOL 

TRI ODE PENTODE 
MINIATURE TYPE 

UNI POTENTIAL CATHODE 

BOTTOM VIEW 

BASING DIAGRm.4 

JEDEC9GF 

2 

HEATER 

b.3 VOLTS 450±30 MA. 

AC OR DC 

ANY MOUNTING POSITION 

THE 6CG8A CEWITAINS A MEDIUM-MU TRIODE AND SHARP CUTOFF PENTODE IN THE 9-PIN MINI-

ATURE CONSTRUCTION. IT IS DESIGNED PRIMARILY FOR USE AS A COMBINED OSCILLATOR AND 

MIXER IN TELEVISION RECEIVERS UTILIZING AN INTERMEDIATE FREQUENCY IN THE ORDERCF 

40 MC. THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER 

VOLTAGE SURGES DURING THE WARM-UP CYCLE ARE MINIMIZED PRCVIDED IT IS USED WITH 

OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 

TRIODE UNIT: 

GR ID TO r LATE 

GR ID TO CATHODE & HEATER 

'LATE TO CATHODE .& HEATER 

PENTODE UNIT: 

GR ID oil " 0 PLATE ( MAX.) 

GRID en TO CATHODE & GRID g3, 

GRID /02, AND HEATER 

PLATE TO CATHODE & GRID ei3, 

GRIO 0/, AND HEATER 

PENTOOE GRID TO TA IODE PLATE ( MAX.) 

PENTODE PLATE TO TRIODE PLATE ( MAX.) 

HEATER TO ,:ATHODE 

- EATENNAL SNIELU .315 IONNECTED TO CATNCC ,.. 

WITHOUT 
EXTERNAL 
SHIELD 

WITH A 
EXTERNAL 
SHIELD 

0.05 Li.u16 

4.8 5 

0.9 1.6 
0.05 0.04 
0.05 0.007 
5.5 5.5 B 

EAT  ECTED TO 

-*MAXIMUM RATINGS 
DESIGN NA ,OmUN vnUES - SEE EIA STANDARD RS-2> 

PENTODE PLATE VCLTAGE 275 VOLTS 

TRIODE PLATE VOLTAGE 275 VOLTS 

GRID 42 SUPPLY VOLTAGE 275 VOLTS 

GRID 02 VOLTAGE SEE JS-C4 2 

PENTODE PLATE D ISY.IPAT ION 2.3 WATT 

GRID * 2 DISSIPATION: 

FOR GRID 02 VC1_TAC.ES UP TO 137.5 V. 0.45 WAIT 

Flri GRID * 2 VOLTACES BETWEEN 137.5 & 27E V. SEE JS-C4-2 

CONTINUED ON FOLLOWING PAGE 

iNeicATEs A CHANGE. 

 ,w0 
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6CG8A 

TI1118•SOL 

CONTINUED PEON PRECEDING PAGE 

MAXIMUM RATINGS - cont'd. 
DESIGN MAXIMUN VALUES - SEE (IA STANDARD RS-239 

POSITIVE DC PENTODE GRID 01 VOLTAGE 0 VOLTS 

POSITIVE DC TRIODE GRID VOLTAGE 0 VOLTS 

TRIODE PLATE DISSPATION 1.7 WATT' 

HEATER- CATHODE VOLEAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC ANO PEAK 2C0 VOLT` 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 100 VOLTS 

TOTAL DC AND PEAK 200 VOLTS 

HEATER ¿ARM- UP TIME 11 SECONDS 

HEATER WARN- UP TIME IS DEFINED AS THE TINE REQUIRED FOR TEE VOLTAGE ACHEISS THE MENEEN TO REACH 
BOB OF ITS RATED vOLTAiE AFTER APPLYING v TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TINES THE NOMINAL NEATER OPERATING 
RESISTANCE. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
TYPICAL OPU-UTIoN 

TRIODE UNIT E PENTODE ° 
AS 250-MC AS UNIT 
OSCILLATOR MIXER 

PLATE VOLTAGE 150 150 VOLTS 

GRID 02 VOLTAGE --- 150 VOLTS 

MIXER GRID mu SUPPLY VOLTAGE —3.5 VOLTS 

OSCILLATOR VOLTAGE AT MIXER GRID 01(RMS) 2.6 VOLTS 

MIXER GRID ift CIRCUIT RESISYANCE --- 120 000 OHMS 

OSCILLATOR GRID RESISTOR 2700 --- OHMS 

CONVERSION TRANSCONDUCTANCE --- 2 100 mMHOS 

PLATE CURRENT 13 6.2 MA. 

GRID 02 CURRENT --- 1.8 MA. 

GRID 01. CURRENT 3.6 --- MA. 

GRID 01. CURRENT --- 2 mAMP 

OSCILLATOR POWER OUTPUT ( APPROX.) 0.5 ___ WATT 

MAXIMUM CIRCUIT VALUES: 

GRID # 4. CIRCUIT RESISTANCE: 

FOR FIXED - BIAS OPERATION ( MAX.) 

FOR CATHODE - BIAS OPERATION ( MAX.) 

0.1 
0.5 

CHARACTERISTICS 
TRIODE PENTODE 
UNIT UNIT 

MEGOHM 

mESOHM 

PLATE VOLTAGE 100 250 VOLTS 

GRID 02 VOLTAGE --- 150 VOLTS 

CATHODE-BIAS RESISTOR 100 200 OHMS 

AMPLIFICATION FACTOR 40 ---

PLATE RESISTANCE APPROX.) 6900 750 000 OHMS 

TRANSCONDUCTANCE 5800 4 600 mMMOS 

GRID 0I. VOLTAGE ( APPROX.) 

FnR PLATE CURRENT OF le mAMP - 10 - 10 VOLTS 

PLATE CURRENT 8.5 7.7 MA. 

GRID in CURRENT --- 1.6 MA. 

DwITH SEPARATE EXCITATION AND TRIODE UNIT GROUNDED. 

E IN TV OR FN RECEIVERS, IT IS GENERALLY DESIRABLE TO OPERATE THE OSCILLATOR WITH LESS PONER 
INPUT THAN SHONE IN TAX TABULATED DATA IN ORDER TO AVOID OVER- EXCITATION AND EXCESSIVE OSCIL-
LATOR RADIATION. 
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TENTATIVE DATA 6CH7 

• 

t. 

7. 

rzil  

--). 
T_e_i_ MAX. 
I 2-1 

6 

MAX 

WV ____J_ 

GLASS BULB 

TUNO-SOL 

TWIN TR I ODE 
MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.4 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL BUTTON 9 PIN BASE 

9FC 4— 

SECAm E OF TIE CONNECTION OF 
THE INTERNAL SHIELD, SECTION 1 
(PINS 6, 7; 6, AND 91 musT BE 
USED AS THE INPUT OR GROUNDED— 
CATHODE SECTION. 

THE 6CH7 IS A MEDIUM MU TWIN TRIODE IN THE 9 PIN MINIATURE CONSTRUCTION. 
IT IS DESIGNED PRIMARILY FOR USE AS A CASCODE RF AMPLIFIER IN VHF TELE-
VISION TUNERS. THE ELECTRICAL CHARACTERISTICS OF THE TUBE ARE ESSEN-
TIALLY EQUIVALENT 10 THOSE OF THE 68Z7 FROM WHICH IT DIFFERS PRIMARILY 

IN BASING. BECAUSE OF THE REVISED BASING, THE 6CH7 EXHIBITS AN IMPROVED 
NOISE FIGURE IN CASCODE SERVICE. 

DIRECT INTERELECTRODE CAPACITANCES 
WITH EXTERNAL SHIELD 0315 CO/MGM TO HEATER UNLESS OTHERWISE SPECIFIED 

GRID TO PLATE 

INPUT 

OUTPUT 

HEATER TO CATHODE 

GRID TO GRID ( MAX.) 

PLATE TO PLATE ( MAX.) 

PLATE TO CATHODE ( MAX.) 

GROUNDED—GRID INPUT 

GROUNDED—GRID OUTPU — 

SECTION 01 SECTION 02 

1.: muf 
2.4 --- MiLI 
0.8 --- umf 
2.8 A 2.8A uuf 

0.15 guf 
0.015 muf 

0.15 0.15 uuf 
5.5 muf 
2.2 muf 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SOSTEN 

EACH SECTION 

HEATER VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM NEGATIVE DC GRID VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM DC CA T HODE CURRENT 

MAXIMUM HEATER—CATHODE VOLTAGE 
HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT 

TOTAL DC AND PEAK 

HEATER NEGATIVE WITH RESPECT TO CATHODE 
TOTAL DC AND PEAK 

MAXIMUM GRID CIRCUIT RESISTANCE 

6.3 
250 B 

50 
2.0 
20 

VOLTS 

VOLTS 

VOLTS 

WATTS 

MA. 

100 VOLTS 
200 VOLTS 

2D0 8 VOLTS 

0.5 MEGOHMS 

A WITH EXTERNAL SHIELD 6315 CONNECTED TO GROUND. 

8THIS RATING MAY BE AS HIGH AS 300 VOLTS MAXIMUM UNDER CUTOFF CONDITIONS 411(11 THE TUBE IS USED 
AS A CASCCDE ANPL,FIER AND THE TWO SECTIONS ARE CONNECTED IN SERIES. 

A\ 

—*INDICATES A CHANGE. 

CONTINUED ON FOLLOWING PAGE 
114 .00 

11.16—SOL ELECTRIC INC. ELECTRON TUNE DIVISION BLOOMFIELD. NEW JERSEY, U.S. A. MARCH 1, 1900 PLATE 16913 



6CH7 TENTAT I VE DATA 

TUNG•SOL   

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER- EACH SECTION 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT 0.4 AMP. 

PLATE VOLTAGE 150 VOLTS 

CATHODE— BIAS RESISTOR 220 OHMS 

AMPLIFICATION FACTOR 36 

PLATE RESISTANCE ( APPROXIMATE) 5 300 OHMS 

TRANSCONDUCTAWCE 6 800 µMHOS 

PLATE CURRENT 10 MA. 

GRID VOLTAGE ( APPROXIMATE) Ib=1.00 gAMP. -7 VOLTS 

SINILAR flPg RefgRgleg: 6817 

• 

• 



TENTATIVE DATA 

TUNS-SOL 

6CH8 

GLA3S BULB 

TR I ODE- PENTODE 

MINIATURE TYPE 

UNIPOTENTIAL CATHODE 

HEATER 
6.3 VOLTS 0.45 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL—BUTTON NOVAL 

9 PIN BASE 

PET 

THE 6CH8 IS A GENERAL PURPOSE MULTIUNIT TUBE OF THE 9 PIN MINIATURE 
CONSTRJCTION CONTAINING A MEDIUM MU TRIODE AND SHARP CUTOFF PENTODE IN 
ONE ENVELOPE. IT IS INTENDED FOR A WIDE VARIETY OF APPLICATIONS IN BLACK 
AND WHITE AND COLOR TELEVISION RECEIVERS. THE PENTODE UNIT MAY BE USED 
AS AN INTERMEDIATE FREQUENCY AMPLIFIER, VIDEO AMPLIFIER, AGC AMPLIFIER 
AND AS A REACTANCE TUBE WHILE THE TRIODE UNIT IS WELL SUITED FOR USE IN 
LOW—FREQUE4CY OSCILLATOR, SYNC—SEPARATOR, SYNC—CLIPPER, AND PHASE— 
SPLITTER CIRCUITS. 

DIRECT INTERELECTRODE CAPACITANCES 
wITHOUT EXTERNAL SHIELD 

TRIODE UNIT: 

GRID TO PLATE 

GRID TO CATHODE, HEATER & GRID 03 

AND INTERNAL SHIELD 

PLATE TO CATHODE, HEOC'ER & GRID 03 

AND INTERNAL SHIELD 

PENTODE UNIT: 

GRID 01 TO PLATE ( MAX.) 

GRID 0j. TO HEATER & INTERNAL SHIELD & 

GRID 03, GRID /12, & CATHODE 

PLA — E TO HEATER & INTERNAL SHIELD 

GRID 03 GRID 0/, & CATHODE 

PENTODE GRID 01 TO TRIODE PLATE 

PENTODE PLATE TO TRIODE PLATE 

TRIODE GRID TO PENTODE PLATE 

1.6 µµf 

1.9 W-Lf 

1.6 gmf 

0.025 µµf 

7 WA 

2.25 µµf 
0.02 µµf 
0.04 mgf 

0.005 gMf 

RATINGS 
INTERPRETED ACCORDING TO DESIG4 CENTER SYSTEM 

CLASS Al AMPLIFIER 

TRIODE PENTODE 
UNIT UNIT 

HEATER VOLTAGE 6.3 6,3 VOLTS 

MAXIMUM PLATE VOLTAGE 300 300 VOLT 

MAXIMUM GRID 03 VOLTAGE 

POSITIVE VALUE 0 VOLT 

MAXIMUM GRID 02 SUPPLY VOLTAGE 300 VOLT 

MAXIMUM GRID 02 (SCREEN) VOLTAGE SEE FIGURE 01 

CONTINUED OR Poucwime PAGE 

TuNG — SOL ELICTRIC INC. ELECTRON TJBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. JuNE 1, 1951, PLAIE 14690 



6CH8 TENTATIVE DATA 

TUNS•SOL 

CONTINUED FROM PRECEDING PAGE 

RATINGS - CONT I!) 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

CLASS AI AMPLIFIER 

TRIODE PENTODE 
UNIT UNIT 

mAxIMUM GRI'D # i ( CONTROL-GRID) VOLTAGE: 

POSITIVE BIAS VALUE 0 

MAXIMUM PLATE DISSIPATION 2.6 

MAXIMUM GRID #2 INPUT: 

FOR GRID #2 VOLTAGES UP TO 150 VOLTS 

FOR GRID # 2 VOLTAGES BETWEEN iS0 & 3o0v. 
MAXIMUM PEAS< HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 200 
HEATER POSITIVE WITH RESPECT TO CATHODE 200 B 

MAXIMUM GRID Hi CIRCUIT RESISTANCE: * 

FOR CATHODE-BIAS OPERATION 1.0 

FOR FIXED-BIAS OPERATION 0.5 

0 VOLTS 
2 WATTS 

0.5 
SEE FIGURE 

A 

WAT" 

VOLTS 

0 VOLTS 

1.0 
0.25 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS A1 AMPLIFIE 

MEGOHM 

MEGOHM 

TRIODE PENTODE 
UNIT UNIT 

HEATER VOLTAGE 6.3 6.3 VOLTS 

HEATER CURRENT 0.45 0.45 AMP. 

PLATE SUPPLY VOLTAGE 200 200 VOLTS 

GRID # 3 SUPPLY VOLTAGE --- 0 VOLTS 

GRID #2 SUPPLY VOLTAGE --- 150 VOLTS 

GRID Hi VOLTAGE -6 --- VOLTS 

CATHODE -BIA'i RESISTOR --- 180 OHMS 

AMPLIFICATION FACTOR 19 ---

PLATE RESISTANCE ( APPROX.) 5 750 300 000 OHMS 

TRANSCONDUCTANCE 3 300 6 200 gMHOS 

GRID #i VOL'AGE ( APPROX.) FOR 

PLATE CURRENT OF 10 gAMP -19 -8 VOLTS 

PLATE CURRENT 13 9.5 MA. 

GRID #2 CURRENT --- 2.8 MA. 

A 
THE HEATER- CATHODE VOLTAGE SHOULD NOT EXCEED THE VALUE OF THE OPERATING CATHODE BIAS BECAUSE 
THE VOLTAGE BETWEEN THE HEATER AND CATHODE IS ALSO APPLIED BETWEEN THE CATHODE AND GRID 03. 
THE NET RESULT IS TO MAKE GRID 63 NEGATIVE WITH RESPECT TO CATHODE WITH POSSIBLE C4ANGE IN 
TUBE CHARACTERISTICS. 

1 
THE OC COMPONENT mUST NOT EXCEED 100 VOLTS. 

IF EITHER UNIT IS OPERATED AT MAXIMUm RATED CONDITIONS, GRID- 01- CIRCUIT RESISTANCE IOR BOTH 
UNITS SHOULD MOT EXCEED THE STATED VALUES. 



TENTATIVE DATA 6CH8 

6CH8 
Grid #2 Input Rating Chart 

This Curve also Applies 
To Types in which Grids 

MAX. OPERATING #2 & #4 are Connected 
100 Together within the Tube 
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TENTATIVE! DATA 6CH8 
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6CK4 

TUNO-SOL 

TR ( ODE 

IZ 

MAX - 

T-9 

IL92 
+- 32 

MAX 

2 
MAX 

34" 
MAX. 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 1.25 AMP. 

AC OR DO 

ANY MOUNTING POS TION 

BOTTOM VIEW 
SHORT INTERMEDIATE 

SELL 6 PIN OCTAL 

THE 6CK4 IS A LOW MU TRIODE INTENDED FOR USE PRIMARILd AS A VERTICAL 
DEFLECTION AMPLIFIER IN TELEVISION RECEIVERS. CONTAINED IN A 7-9 EN— 
VELOPE, THE TUBE HAS A HIGH ZERO—BIAS PLATE CURRENT. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID TO PLATE ( G TO P) 

INPUT: G TO ( EltK) 

OUTPUT: P TO ( MIR) 

6.5 meif 
8.0 Mgt 
1.8 Agf 

RATINGSA 
INTERPRETED ACCORDING TO DESISN CENTER SYSTEM 

VERTICAL DEFLECTION AMPLIFIERB 

HEATER VOLTAGE 6.3 VOLTS 

MAXIMUM DC PLATE VOLTAGE 550 VOLTS 

MAXIMUM PEAK POSITIVE PULSE PLATE VOLTAGE ( ABS. MAX.) 2 000 VOLTS 

MAXIMUM PEAK NEGATIVE PULSE GRID VOLTAGE 250 VOLTS 

MAXIMUM PLATE DISSIPATION C 12.0 WATTS 

mAxImum AVERAGE CATHODE CURRENT 100 MA. 

MAXIMUM PEAK CATHODE CURRENT 550 MA. 

MAXIMUM GRID CIRCUIT RESISTANCE 

SELF BIAS 2.2 MEGOHMS 

MAXIMUM HEATER -CATHODE VOLTAGE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 
_00 VOLTS 

TO , AL DC AND PEAR 200 VOLTS 

CONTINUED Om FOLLONING PAGE 

T.LNG—boL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY U.S.A. RANCH 1, 1958 PLATE .5e. 



6CK4 

  TUNO-SOL 

CONTINUED PROA PRECEDING P.Gf 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID 01 VCLTAGE 

PLATE CURRENT 

- RANsCONDUCTANCE 

AMPLIFICATION FACTOR 

PLATE RESISTANCE ( APPROX.) 

GRID VOLTAGE FOR Ib = 0.5 MA. 

PLATE CURRENT AT Ec 38 Vdc, 

ZERO BIAS PLATE CURRENT: Eb . 100 V; 

E, .0 ( INSTANTANEOUS VALUES) 

0.5 VOLTS 

1.25 AMP. 

250 yours 
—284— yours 
40 4— MA. 

5 500 4— /1MH Os 
6.6 4-

1. 200 4— OHMS 

—5G VOLTS 

10 MA. 

125 MA. 

A DESIGN-mAxImum RATINGS ARE IRE LImITING VALUES EXPRESSED IBITH RESPECT TO BOGIE TUnES AT 'FRICK 
SATISFACTORY TUNE LIFE CAN BE EXPECTED TO OCCUR. TO OBTAIN SATISFACTORY CIRCUIT NERFORMANCE, 

THEREFORE, ENE EQUIPMENT DESIGNER MUST ESTABLISH THE CIRCUIT DESIGN SO THAT NO DE.IGN-MAximuR 
VALUE IS EXCEEDED WITH A BOGIE TuBE UNDER THE WORST PROBABLE OPERATING CONDITIONS MITI, RESPECT 

TO SUPPLY- VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, EQUIPMENT CONTROL ADJUSTmENT, LOAD 
VARIATION, AND ENVIRONMENTAL CONDITIONS. 

8 FOR OPERATION IN A 525-LINE, 30-FRAME SYSTEM AS DESCRIBED IN ' STANDARDS OF GOOD ENGINEERING 
PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL COmMUNICATIONS COMMISSION', TH' DUTY CYCLE 
OF TNE VOLTAGE PULSE MUST NOT EXCEED 15$ OF ONE SCANNING CYCLE. 

IN STAGES OPERATING WITH GRID LEAK BIAS, AN ADEQUATE CATMODE BIAS RESISTOR OR DOPER SUITABLE 
MEANS IS REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OF EXCITATION. 

INDICATES A CHANGE. 



TENTATIVE DATA 6CL6 

1 

• 
PLATE 
)019 

SEPT . 1 
1052 

GLASS BULB 

TIUM111-1111L 

PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.65 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

9 PIN BASE 

THE 6CL6 IS A POWER PENTODE USING THE 9 PIN MINIATURE CONSTRUCTION. IT 
IS DESIGNED ESPECIALLY FOR USE IN THE FINAL VIDEO STAGE OF TELEVISION 
RECEIVERS. FEATURES OF THIS TUBE ARE LOW CAPACITANCES AND HIGH OUTPUT 
CAPABILITY. ITIS ALSO USEFUL AS A WIDE—BAND AMPLIFIER MBE IN INDUSTRIAL 
AND LABORATORY EQUIPMENT. 

GRID 01 TO PLATE 

INPUT 

OUTPUT 

DIRECT INTERELECTRODE CAPACITANCES 
•I TN NO 1 ATERNAL SNIELD 

RATINGS 
IN TERPRETED ACCORDING TO RNA STANDARD 118-210 

0.120 
11 µµf 

5.5 110 

HEATER VOLTAGE 6.3 VOLTS 

MAXIMUM HEATER CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 90 VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 90 VOLTS 

MAXIMUM PLATE VOLTAGL 300 VOLTS 

MAXIMUM PLATE SUPPLY VOLTAGE 300 VOLTS 

MAXIMUM GRID 03 VOLTAGE 0 VOLTS 

MAXIMUM GRID 02 SUPPLY VOLTAGE 300 VOLTS 

MAXIMUM GRID 02 VOLTAGE SEE GRID 02 INPUT RATING CURVE 

MAXIMUM GRID If VOLTAGE: 
POSITIVE BIAS VOLTAGE 
NEGATIVE BIAS VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM GRID 02 INPUT 

BULB TEMPERATURE ( AT HOTTEST POINT ON BULB SURFACE) 

CONTINUED OA FOLLOWING PAGE 

0 VOLTS 
50 VOLTS 

7.5 WATTS 

1.7 WATTS 

200 o, 

COPYRIGHT 1052 @V TUNG•SOL CIACTRIC INC. CIACTRON TUBE DIVISION NEWARK NEW 888888 U IS A 



6CL6 TENTATIVE DATA 

  TUNS-SOL   

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A1 AMPLII IER 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT 0.65 AMP. 

PLATE VOLTAGE 250 'VOLTS 

GRID 03 VOLTAGE CONNECTED TO CATHODE AT SOCKET 

GRID 02 VOLTAGE 150 VOLTS 

GRID fi VOLTAGE -3 VOLTS 

PEAK AF GRID fl SIGNAL VOLTAGE 3 VOLTS 

ZERO SIGNAL DC PLATE CURRENT 30 MA. 

MAXIMUM SIGNAL DC PLATE CURRENT 31 MA. 

ZERO SIGNAL DC GRID 02 CURRENT 7 MA. 

MAXIMUM SIGNAL DC GRID 02 CURRENT 7.2 MA. 
PLATE RESISTANCE ( APPROX.) 0.15 NEGOHms 

TRANSCONDUCTANCE 11 000 gwHOS 

LOAD RESISTANCE 7 500 OHMS 

TOTAL HARMONIC DISTORTION 8 PERCENT 

MAXIMUM SIGNAL POWER OUTPUT 2.8 WATTS 

GRID di VOLTAGE FOR PLATE CURRENT OF JO ).LAMP. ( APPROX.) —14 VOLTS 

4 MC. BANDWIDTH VIDEO AMPLIFIER 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT 0.65 AMP. 

PLATE SUPPLY VOLTAGE 300 VOLTS 

GRID 03 VOLTAGE CONNECTED TO CATHODE AT SOCKET 

GRID 02 SUPPLY VOLTAGE 300 VOLTS 

GRID fi BIAS VOLTAGE -2 VOLTS 

PEAK TO PEAK GRID fi SIGNAL VOLTAGE 3 VOLTS 

GRID /2 RESISTOR 24 000 OHMS 

GRID fi RESISTOR 0.1 MCGOHM 

LOAD RESISTOR 3 900 OHMS 

ZERO SIGNAL PLATE CURRENT 30 WA. 

ZERO SIGNAL GRID 02 CURRENT 7.0 MA. 

PEAK TO PEAK VOLTAGE OUTPUT 152 VOLTS 

PLATE 

3020 

SEPT. 

1952 

COPYRIGHT 1932 BY TUNG-SOL ELECTRIC INC. ELECTRON TUS! DIVISION NEWARK NEW JERSEY U 5 A 



6CL6 

( 

PLATE 

3021 

,EPT. 1 

1952 

L1 

TO OUTPUT 
FROM VIDEO 
DETECTOR 

CI 

TO K I 1ESCOPE 
CONTROL GR ID 

+300 

COPYRIGHT 'Cep CV TONO-SOL ELECTRIC INC ELECT , , H TWEE DIVISION NEWARK. NEW CCCCCC U S A 





6CL6 

• 

o 

200  

6CL6 

Ef = 6.3 Vol ts 
Ec; = 150 Volts 
Gri d #3 Connected 

to Cathode 

-4 

ECi 

o 100 200 300 400 500 
PLATE VOLTS 

I III I I 

6CL6 
EF 6.3 Vol ts 
EC. 2 150 Volts 
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6CL6 

MUM». Mal= »MUM« 

II --• Eb - 300 Vol ts 
Grid #3 Connected 

Ef - 6.3 Volts 

to Cathode 

6C16 

IBM 
MM. A MAIM 
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I 

ILI   
5000 «à"  
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2500 geà  
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200,  

50 
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1 
6C L6 

Ef . 6.3 Vol ts 
Grid 03 Connected 

to Cathode 
Grid #2 Connected 

to Plate 

f  

I 00 200 300 460 500   
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6CL8 

TUNO-SOL 

• 

GLASS BULB 

TRIODE TETRODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.45 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

9 PIN BASE 

oro 

THE 6CLB IS A MINIATLRE TRIODE TETRODE DESIGNED FOR USE AS A VHF OSCIL-
LATOR—MIXER. THERMAL CHARACTERISTICS OF 1HE HEATER ARE CONTROLLED SUC1-
THAT HEATER VOLTAGE SURGES DURING THE WARM—UP CYCLE ARE MINIMIZED PRO— 
VIDED IT IS USED WITH OTHER TYPES WHICI- APE SIMILARLY CONTROLLED. EXCEPT 
FOR HEATER RATINGS 11-E 6CL8 IS IDENTICAL TO THE 5CL8. 

DIRECT INTERELECTRODE CAPACITANCES 

TRIODE: 

GRID TO PLATE ( G TO F) 

INPUT: G TO ( H+ K) 

OUTPUT: P TO ( H + K) 

TETRODE: 

GRID TO PLATE ( Gi TO P) ( MAX.) ' 

INPUT: G0 ro (H+KhG 2 ) 

OUTPUT: F TO ( H+KI-G2) 

CATHODE TO HEATER ( EITHER SECTION APPROX.: 

RATINGS 

WITH WITHOUT 
SHIELD ISI5 SHIELD 

1.8 1.8 MAf 
2.7 2.7 Pelf 

1.2 0.4 1111f 

.016 .028 ii.Lf 
5.0 5.0 ii.tf 
3.0 2.0 Mrif 

2.5 2.5 MiLf 

INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

TRIODE TETRODE 

HEATER VOLTAGE 6.3 6.3 VOLT!-

MANIMUM NEATER—CATHODE VOLTAGE: 

SEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 200 vour 
hEATER POSITIVE WITH RESPECT TO CATHODE 

DC 100 100 VOLTS 

TOTAL DC AND PEAK 200 200 VOLTS 

MA)IMUM PLATE VOLTAGE 300 300 VOLTS 

MA)IMUM GRID 02 SUPPLY VOLTAGE 300 VOLTS 

MA)IMUM GRID 12 VOLTAGE SEE RATING CHART 

MAXIMUM PLATE DISSIPATION 2.7 2.8 WATT ., 

MAXIMUM GRID 12 DISSIPATION --- 0.5 WATT 

MAXIMUM POSITIVE GRID gi. VOLTAGE 0 0 VOLT:: 

* INDICATES AN ADDITION. 

CONTINUED ON POI...OWING PAGE 

'uNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NE« JERSEY, U.S.N. AUGUST 1, 1956 PLATE N4740 



6CL8 

TUNG-SOL 

CONTINUED FROM PRECEDING PAGE 

RATINGS—coNy'D. 

TRIODE /ETRODE 

MAXIMUM GRIM fa CIRCUIT RESISTANCE: 

FIXED BIAS 

SELF BIAS 

,FATER WARM—UP TIME A 

0.5 0.25 MEGOHM 

1.0 1.0 MEGOHM 

11.0 R SECONDS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS AI AMPLIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID # 2 VOLTAGE 

GRID Eft VOLTAGE 

CATHODE BIAS RESISTOR 

AMPLIFICATION FACTOR 

PLATE RESISTANCE ( APPROX.) 

TRANSCONDUCTANCE 

PLATE CURRENT 

GRID 02 CURRENT 

GRID # 1. VOLTAGE ( APPROX.) 

FOR It) 0A. DC 

6.3 
0.45 
125 

0 
56 
40 

.005 
8 000 

15 

6.3 VOLTS 

0.45 AMP. 

125 VOLTS 

125 VOLTS 

— 1.0 VOLTS 

OHMS 

0.1 MEGOHM 

5 800 µMHOS 

12 MA. 

4.0 MA. 

— 9 — 10 VOLTS 

A 
HEATER WARN- UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 

80% OF ITS RATED VOLTAGE AFTER APPLYING y TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 

OF THE TUBE HEATER IN SERIES wITti A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

SIMILAR RIPE RENAME: Except for heater ratings the 6CL8 is identical to the 5CLE. 

INDICATES AN ADDITION. 



TENTATIVE DATA 6CL8 

100 

O 

6CL8 
Rating Chart 

25 50 75 100 
SCREEN GRID VOLTAGE EXPRESSED AS PERCENT 
OF MAX. SCREEN GRID SUPPLY VOLTAGE RATING 

TUNG - SuL ELECTRIC INC. ELECTRON TUNE DIVISION NuoilFIELD, NE. JERSEY, U.S.A. APRIL 1, 0956 PLATE 64614 
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6CL8A 

TUNG-SOL 

IR IODE PENTODE 

MINIATURE TYPE 

• 

L875' 
MAX 

GLASS BULB 

COATED LINIPOTENTIAL CATHODE 

FOR 

VHF TELEVISION TUNER 

APPLICATIONS 

ANY MOUNTING POSITION 

KIN I “ ORE BUTTON 

9 PIN SAS! E9 1 

OUTLINE DRAMING 

JEOEC 6- 2 

G GI 

BOTTOM VIEW 

BASING DIAGRAM 

JEDEC 9FX 

THE éCL8A IS A SHARP CUTOFF TETRODE AND mulum—mu TRIODE IN THE 9 PIN 
MINIATURE CONSTRLCTION. IT IS INTENDED FOR USE, PRIMARILY AS A COMBINED 
TRIOCE OSCILLATOR AND TETRODE MIXER IN VHF TELEVISION TUNERS. THERMAL 
CHARACIERISTICS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER VOLTAGE 
SURGES DUR NG THE WARM—UP CYCLE ARE MIN,MIZED PROVIDED IT IS USED WITH 
OTHEF TYPES WHICH ARE SIMILARLY CONTROLLED. IT IS UNILATERALLY INTER— 
CHAN$3EABLE, BOTH ELECTRICALLY AND MECHANICALLY, WITH THE 6CL8 AND 
DIFFERS PR'MARILY FROM THE 6CL8 IN HAVING A TETRODE SECTION WITH LOWER 

GRID—PLATE CAPACITANCE AND HIGHER TRANSCOKDUCTANCE. EXCEPT FOR HEATER 
qATINGS, ' HE 6CL8A IS IDENTICAL TO THE 5CL8A. 

DIRECT INTERELECTRODE CAPACITANCES 

T(TRODE: 

GRID Bi TO PLATE:(Gi TO P) ( MAX.) 
INPUT: Gi 10 ( K+G2+11+1.S.) 
OUTPUT: P 10 ( K÷G2i-H+1.5.) 
CATHOOE TO HEATER: ( K "0 H) 

TRIODE: 

GRID TO PLATE: ( G IO Pi 

INPUT: G —0 ( TK+IEK+1+I.S.) 
OUTPLT: G TO ( TIC TEK+1-1+1.S.) 
CATHCDE TC HEATER:(TK TO H) 

TETRCDE GRID fi TO TRIODE PLATE 
(TOG/. TO TI) ( MAX.) 

TETRPIDE PLATE TO TA IODE PLATE 
(TIP TO TP) ( MAX.) 

WITH , 
SHIELD — 

A EXTERMAL SHIELD 11115 CONNECTED TO PIN A.. 

EXTERNAL 51.1 FLO 9319 CONNECTED TO PIN . 6. 

1.8 
2.8 
2.0 
5.0B 

WITHOUT 
SHIELD 

0.02 
5.0 
2.0 

PI 
Pf 

Pf 

0.01 0.015 Pf 

0.03 0.15 Rf 

2 

TLRG-SOL ELE,TRIC NC., ELECTRDM TUBE DIVISION, BLOONFIELo, hEw JERSEY, U.S.A..FEBRUARY 1, 1962 PLATE A.391 



6CL8A 

TUNG•SOL 

CONTINUED RUM RRFCLDING PAC, 

HEATER CHARACTERISTICS AND RATINGS 
DESIGN MAXIMUM VALUES - SEE XIV STANDARD RS- 239 

AVERAGE CHARACTERISTICS 

HEATER SUPPLY LIMITS: 

CURRENT OPERATION 

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 

HEATER WARM— UP TIME A 

MAXIMUM RATINGS 
DESIGN MAXIMUM VALUES - SEE EIA STANDARD RS- 239 

TETRODE PLATE VOLTAGE 

TRIODE PLATE VOLTAGE 

GRID 02 SUPPLY VOLTAGE 

GRID 12 VOLTAGE 

TETRODE PLATE DISSIPATION 

GRID 02 DISSIPATION 

POSITIVE DC TETRODE GRID WE VOLTAGE 

POSITIVE DC TRIODE GRID VOLTAGE 

TRIODE PLATE DISSIPATION 

TETRODE GRID Ni CIRCUIT RESISTANCE: 

FIXED BIAS 

CATHODE B:AS 

TRIODE GRID CIRCUIT RESISTANCE: 

FIXED BIAS 

rATHnnF BIAS 

6.3 VOLTS 450 MA. 

450±27 MA. 

200 VOLTS 

100 VOLTS 

200 VOLTS 

11 SECONDS 

330 VOLTS 

330 VOLTS 

330 VOLTS 
SEE RATING CHART 

3.0 WATTS 

0.55 WATT 

0 VOLTS 

0 VOLTS 

2.5 WATTS 

TYPICAL OPERATING CHARACTERISTICS 
CLASS Al AMPLIFIER 

0.25 MEGOHM 

1.0 MEGOHM 

0.5 MEGOHM 

1.0 MEGOHM 

TRIODE TETRODE 
PLATE VOLTAGE 125 125 VOLTS 

GRID 02 VOLTAGE --- 125 VOLTS 

GRID OE VOLTAGE — 1.0 — 1.0 VOLTS 

TRANSCONDUCTANCE 8000 6500 µMHOS 

PLATE CURRENT 14.0  12.0 MA. 

GRID 02 CURRENT --- 

PLATE RESISTANCE ( APPROX.) 5000f) 4.0 MA. 0.2 MEGOHM 

AMPLIFICATION FACTOR 40  --- 

GRID Ni VOLTAGE ( APPROX.) FOR Ib= 20 µA -9 -9 VOLTS 

ZERO BIAS TRANSCONDUCTANCE 

(WITH Eb =loo V, ec7 =7o v.) 7000 µMHOS 

A 
HEATER WARM-UP IIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER -0 REACH 

80% OF ITS RATED VOLTAGE AFTER APPLYING % TIMES TKE RATED KEATERVOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE NEATFP IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

—I> INDICATES A CHANGE. 
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(12cm6)6CM6 

TUNG-SOL 

BEAM PENTODE 

MINIATURE TYPE 

8 
MAX 

5' 
2 8 
MAX 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.45 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

9 PIN BASF 

9CM 

THE 6cm6 IS ABEAM POWER AMPLIFIER USING THE 9PIN MINIATURE CONSTRUCTION. 
IT IS DESIGNED FOR SERVICE AS A GENERAL PURPOSE AUDIO POWER AMPLIFIER OR 
VERTICAL DEFLECTION AMPLIFIER IN TELEVISION RECEIVER SWEEP CIRCUITS. 

DIRECT INTERELECTRODE CAPACITANCES — APPROX. 

GRID TO PLATE: G TO P 

INPUT: Gi TO ( M+144-G20,G3I 

OUTPUT: P TO ( HI-K+G26,G3) 

HEATER VOLTAGE 

MAXIMUM HEATER— CATHODE VOLTAGE: 
HEATER POSITIVE 

DC 100 100 VOLTS 
TOTAL DC AND PEAK 200 200 VOLTS 

HEATER NEGATIVE 
TOTAL DC AND PEAK 200 200 VOLTS 

MAXIMUM PEAK POSITIVE PLATE VOLTAGE (ABSOLUTE MAX.) 2 2 KV. 

MAXIMUM DC GRID 02 VOLTAGE 285 -- — VOLTS 

MAXIMUM PLATE DISSIPATION C 8 —.9.0 WATTS 

MAXIMUM GRID f2 DISSIPATION C 1.75 --- WATTS 

MAXIMUM PEAK NEGATIVE GRID NB VOLTAGE 250 250 VOLTS 

MAXIMUM AVERAGE CATHODE CURRENT 40 40 MA. 

MAXIMUM PEAK CATHODE CURRENT 120 120 MA. 

MAXIMUM GRID 04. CIRCUIT RESISTANCE ( CATHODE BIAS) 2.2 2.2 MEGOHMS 

A THESr ARE DESIGN CENTER VALUES EXCEPT WERE ABSOLUTE MAXIMUM 15 INDICATED. 

BFOR OPERATION IN A 525- LINE, 30-FRAME SYSTEM AS DESCRIBED IN " STANDARDS OF GOOD ENGINEERING 
PRACTICE CONCERNING TELEVISION BROADCASTING STATIONS: rEDERAL COMMUNICATIONS COMMISSION .. THE 

DUTY CYCLE OF THE VOLTAGE PULSE 15 NOT TO EXCEED 15% or ONE SCANNING CYCLE. 

C IN STAGES OPERATING WITH A GRID-LEAK BIAS, AM ADEQUATE CATHODE- BIAS RESISTOR OR OTHER SUITABLE 
MEAN. IS REQuIRED TO PROTECT TINE TUBE IN THE ABSENCE or EXCITATION. 

RATINGSA 

0.7 
8.0 
8.5 

INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

VERTICAL DEFLECTION AMPLIFIER B 
PENTODE TRIODE 

CONNECTION CONNECTION 

6.3 6.3 VOLTS 

CLASS Al AMPLIFIER 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID 02 VO_TNCE 
MAXIMUM PLATE DISSIPATION 

MAXIMUM GRID «2 DISSIPATION 
MAXIMUM GRID Ni CIRCUIT RESISTANCE 

FIXED BIAS 

CATHODE EMAS 

315 VOLTS 
285 VOLTS 
12 WATTS 

2 WATTS 

0.1 MEGOHM 

0.5 MEGOI40 

CONTINUED ON FOLLOWING PAGE 

1 MC 1 CATES A CHANGE 

ilku-S01 ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. JANUARY 1, 1956 PLATE f4556 



6CM6(12crv16) 

(  TUNO-SOL   

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS AI AMPLIFIER 

HEATER VOLTAGE 
HEATER CURRENT 
PLATE VOLTAGE 
GRID # 2 VOLTAGE 
GRID fi VOLTAGE 
PEAK AF GRID ft VOLTAGE 
ZERO-SIGNAL PLATE CURRENT 
MAXIMUM SIGNAL PLATE CURRENT 
ZERO-SIGNAL GRID in CURRENT 
MAXIMUM SIGNAL GRID in CURRENT 
PLATE RESISTANCE 
TRANSCONDUCTANCE 
LOAD RESISTANCE 
POWER OUTPUT ( MAXIMUM SIGNAL) 
TOTAL HARMON ,C DISTORTION 

PLATE VOLTAGE 
GRID VOLTAGE 
PLATE CURRENT 
TRANSCONDUCTANCE 
AMPLIFICATION FACTOR 
PLATE RESISTANCE ( APPROX.) 
GRID VOLTAGE ( APPROX.) FOR 

INDICATESAN ADDITION. 

- SINGLE TUBE 

6.3 6.3 

0.45 0'45 
180 250 
180 250 
_8.5 -12.5 

8.5 12.5 
29 45 
30 47 

3.0 4.5 
4.0 7.0 
50 50 

3 700 4 100 
5 500 5 000 

2.0 4.5 
8 8 

TRIODE CONNECTED' 

Ib = 0.5 MA 

6.3 VOLTS 
0.45 AMP. 
315 VOLTS 
225 VOLTS 

-13.0 VOLTS 
13.0 VOLT , 

34 MA. 
35 MA. 

2.2 MA. 

6.0 MA. 
80 KILOHMS 

3 750 WMHOS 
8 500 OHMS 

5.5 WATTS 
12 PERCENT 

250 VOLTS 
-12.5 VOLTS 
49.5 MA. 

5 000 uMHOF, 

9.8 

1 960 OHMS 
-37 VOLT!-, 

• 

• 



6CM7 

TUNO-SOL 

• 
DOUBLE TR I ODE 
MINIATURE TYPE 

COA-ED UNIPOTENTIAL CATHODES 

HEATER 

6.3 VOLTS 600±4U MA 

Ac OR DC 

ANY MOUNTING POSITION 

GLASS BULB 
SMALL EUT TON NOvAL 

9 PIN BASE E9-I 
OUTLINE DRAWING 

JE DEC 6-3 

BOTTOM VIEW 

BASING DIAGRAM 

JEDEC 9E5 

THE oLM7 is A MEOluM—MU DOUBLE TRIODE CF THE 9 PIN MINIATURE TYPE 
CONTAINING TWO DISSIMILAR TRIODES IN ONE ENVELOPE. IT IS INTENDED FOR LSE 
As A VERTICAL DEFLECTION AMPLIFIER IN 600 MA. SERIEE HEATER OPERATED 
TELEVISION RECEIVERS.T1ERMAL CHARACTERISTICS OF THE HEATLR ARE CONTROLLED 

SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM—UP CYC_E ARE MINIMIZED 
PROVIDED IT ,S USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES — APPROX. 
WITH NO EXTERNAL SMIE.D 

UNIT dl UNIT 02 
OSCILLATOR AMPLIFIER 

GRID TO PLATE 3.8 3 pf 
GRID TO Ce'HODE AND HEATER 2 3.5 Pf 
PLATE TO CATHODE AND HEATER 0.5 0.4 Pf 

RATINOSA 
INTERPRETED ACCORDING TO DESIGN 0X1. TSTEm e 

UNIT dl UNIT 12 
VERTICAL VERTICAL 

Uggglge DEFLECTION 
AMPLIFIER 

MAXIMuM PEAK HEATER- CATHODE VOLTAGE: 
HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 2000 VOLTS 

MAXIMJM DC PLATE VOLTAGE -IA 550 550 VOLTS 

MAXIMUM PEAK NEGATIVE - PULSE GRID VOLTAGE ° -. 22C 22U VOLS 

mAxImLm PEAK POSITIVE-PULSE PLATE VaTAGE D 2200 ' VOLTS 
MAXIMUM CATHODE CURRENT: 

PEA6 --. 77 77 MA. 

AVERAGE -. 17 22 MA. 

MAXIMUM PLATE DISSIPATION -. 1.45 6.0 MAT'S 
MAXIMLM GRID CIRCUIT RESISTANCE: 

CATI-00E RIA:; 2.2 2.5 MEGOHMS 
FIXED BIAS 9.2 1.0 MEGOHMS 
GRIC RESISTOR BIAS --- MEGOHMS 

HEATER WARM-UP TIME ( APPROX.)F 11.0 SECONDS 

A FOR OPERATION IN A 525—LINE, 30—FRAME SYSTEM AS DESCRIBED IN ASTANDARDS OF GOOD ENGINEERING 

PRACTIcE CONCERNING TELERISIOR BROADCAST STATIONS., FEDERAL COmMuNICATIOWS COMMISSION. 

C TME OC COmPONENT MUST NOT ExC,ED 100 VOLTS. 

()THIS RATING IS APPLICABLE WHERE THE DURATION OF THE VOLTAGE PULSE DOES NOT EXCEED 158 OF ORS 
VERTICAL SCANNING CYCLE. IN A 525—LINE, 30—FRAME SYSTEM 15% OF ONE VERTICAL 'SCARRING CYCLE IS 
2.5 MILLISECONDS. 

F FIEATER WARM—UP TIME IS DEAIREC AS THE TIME REQUIRED FOR 111E VOLTAGE ACROS. TI« HEATER TO REACH 

80% OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 

OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 4 TIMES THE NOMINAL HEATER OPERATING 
RESISTMICE. 

CONTINUED 011 FOLLOWING PAGE 

TANG—SOL ELEZTRIC INC. ELECTReeK TOE DIVISION BLOOMFIELD HEW JERSEY, U.S.A. JURY G. 1R('2 PLATE A.CR 



601\47 

e-  TUNO•SOL 
CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS AI AMPLIFIER 
UNIT il 

OSCILLATOR 
UNIT / 2 
AMPLIFIER 

PLATE VOLTAGE 200 250 VOLTS 

GRID VOLTAGE -7 -8 VOLTS 

AMPLIFICATION FACTOR 21 18 
PLATE RESISTANCE ( APPROx.) 10 500 4 100 OHMS 

TRANSCONDUCTANCE 2 000 4 400 µMHOS 

PLATE CURREN/ 5 20 MA. 

PLATE CURRENT FOR GRID VOLTAGE OF -jo VOLTS 1 --- MA. 

GRID VOLTAGE ( APPROX.) FOR lb = 00 uA. 14 VOLT 

SIMILAR TEPE REPEREECE: Except for heater ratings, the 6CN7 is identical to tie 8CM9. 

— IT INDICATES A CHANGE. 

30 cS 
6C>47 o 

AVERAGE CHARACTERISTICS 

Lu 
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6CM7 

• 

6047 
AVERAGE CMARACTER I ST I CS 

Ef = 6.3 VOLTS 
UNIT 02 GROUNDED 1 

400 

-2 5 -20 -15 -10 
GRID VOLTS 
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6047 
AVERAGE CHARACTER I ST I CS 

Ef = 6.3 Volts 
UNIT fi GROUNDED 
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6CM8 

TUNG-SOL 

TRIODE PENTODE 

MINIATURE TYPE 

7' 

16 
MAX. 

2 1.6. 

MAX 

--- GLASS BULB BULB 

COATED uNipoTLwrIAL CATHODE 

HEATER 

6.3 VOLTS 0.45 Amp. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL BUTTON 
9 P1.1.4 BASE 

9FI 

THE 6CPB Is A MULTIUNIT TUBE OF THE 9-PIN MINIATURE CONSTRUCTION CON-
TAINING A RIGH-MU TRIODE AND SHARP CUTOFF PENTODE IN ONE ENvEtOPE. THE 
PENTODE SECTION MAY BE USED AS AN INTERMLDIATE FREQUENCY AMPLIFIER, AGC 
AMPLIFIER AND REACTANCE TJBE. THERMAL CHARACTERISTICS 0,= THE HEATER ARE 
CONTROLLED SUCH THAT HEATER VOLTAGE suRGLs DURING THE WARM-UP CYCLE ARE 
MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CON-
TROLLED. EXCEPT FOR HEATER RATINGS AND HEATER WARM-UP TIME, THE 6cmp 1- 
IDENTICAL TO THE CM8. 

DIRECT INTERELECTRODE CAPACITANCES — 

TRIODE SECTION 

GRID TO PLATE G TO . 

INPUT G TO ( H+X) 

OUTPUT P TE ( H+K) 

PENTODE SECTION 

GRID #i TO PLATE Gi TO P ( MAX.) 

INPUT: GE ' 0 ( H+h+G2 ,G3+I.S.) 

OUTPUT: P TO ( H+I.I-G2I-G3+ 1.S.) 

COUPLING 

PENTODE PLATE TO TN 50E GRID ( MAX.) 

PENTODE GRID #i TC TRIODE PLATE ( MAX.) 

PENTODE PLATE TO TRIODE PLATE ( MAX.) 

AP.ROX. 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

1.9 mFLF 
1.6 eigf 

0.22 

0.04 
6.0 molf 
2.6 .4Lf 

0.01 

0.15 mg.LY 
0.10 gmF 

TRIODE PENTODE 

HEATER VOL - AGE 6.: VOLT', 

MAXIMUM PLATE VOLTAGE 500 500 VOLT' 

MAXIMUM GR D # 2 SUPP_Y VOLTAGE 300 VOLT , 

MAXIMUM GRID # 2 VCLTAGE SEE RATI4G CHART 

MAXIMUM POSITIVE GRID #i VOLTAGE 0 0 VOLTF 

MAXIMUM PLATE DISSIPATION 1.0 2.0 WATT. 

MAXIMUM GR D # 2 CISSIPATION 0.5 WATT 

MAXIMUM GRID #i CIRCUIT RESISTANCE 

SELF BIAS 1.0 MEGOHM 

FIXED BIAS 0.25 MEGOHM 

CONTINUED ON FOLLOWING PAGE 

 e, 

TONG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD NEW JERSEY, U.S.... EPTEMBER 1, MS PLATE A531 



6CM8 

TUNG-SOL 

CONTINUED RON PRECEDING PAGE 

RATINGS —. CONTID 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

TRIODE PENTODE 
MAXIMUM HEATER—CATHODE VOLTAGE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 200 VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 100 100 VOLTS 

TOTAL DC AND PEAK 200 200 VOLTS 

HEATER WARM—UP TIME ( APPROX.) * 11.0 SECONDS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS Al AMPLIFIER 

TRIODE PENTODE 

HEATER VOLTAGE t.; VOLT', 

HEATER CURRENT 0.47 Amp. 

PLATE SUPPLY VOLTAGE 250 200 VOLTS 

GRID # 2 VOLTAGE 150 VOLTS 

GRID #i VOLTAGE — 2 0 VOLTS 

CATHODE BIAS RESISTOR 180 OHMS 

PLATE CURRENI 1.8 9.5 MA. 

GRID # 2 CURRENT 2.8 MA. 

AMPLIFICATION FACTOR 100 

PLATE RESISTANCE ( APPROX.) 50 000 600 000 OHMS 

TRANSCONDUCTANCE 2 OCO 6 200 4 mHo 
GRID # i VOLTAGE FOR IID.ig.µA (APPROX.) —8 VOLTS 

* NEATER WARM-UP - 1ME 15 DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 
80% OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED NEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL NEATER OPERATING 
RESISTANCE. 

-*INDICATES A : MANGE. 

e 



TENTATIVE DATA 6CM8 

100 

75 

50 

6C1113 
RATING CURVE 

25 

00 
25 50 75 100 

GRID #2 VOLTAGE EXPRESSED AS % 
OF MAX. GRID #2 SUPPLY VOLTAGE RATING 

TUNG-501 ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD KEN JERSEY, u.S.A. NAT 1, 1956 PLATE AR6613 
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6CN7 

MAX 

,.,L-\ o, SOLO 

SMALL DUTTON 

9 PIA BASE EN -1 

OUTLINE DRAW.NG 

JEDEC 6-2 

MAX 

TUNG-SOL 

DUPLEX- DI ODE TRIODE 

MINIATURE TYPE 

CCATED UNIPOTENTIAL CATHODE 

HEATER 
PROALLEL 

5.1;' vt-JLT, 
6COti..0 MA. 

SERIES 

(,.5±L,,, VOLTS 

300 MA. 

AC OR DC 

ANY MOUNTING POS.TION 

C041TROL OF nEATZR BARN-UP TINE 
APFLIES ONLY TO PARALLEL CONNECTION. DUTTON ViEw 

BASING DIAGRAII 

JEDEC BEN 

THE 6CN/ IS A DUPLEX DIODE HIGH-MU TRIODE IN WHICH SEPARATE CATHL,L,t) AF, 
PROVIDED FOR THE DIODE AND TRIODE SECTIONS. IT IS INTENDED PRIMARILY FOR 
SERVICE AS A COMBINED HORIZONTAL PHASE DETECTOR AND REACTANCE TUBE IN 
TELEVISION RECEIVERS. THERMAL CHARACTER STICS OF THE HEATER ARE CON-
TROLLED SUCI-I THAT HEATER VOLTAGE SURGES DURING THE WARM-UP CYCLE ARE 
MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CON-
TROLLED. EXCEPT FOR HATFR RATINGS, THE 6cN7 IS IUNTI -:AL TO THF 

DIRECT INTERELELECTRODE CAPACITANCES 
wITROuT EXTERNAL SMIELD 

TRIODE GRID TO PLATE 

TRIODE INPUT 

TRIODE OUTPUT 

GRID TO EACH DIODE PLATE 

DIODE WI PLATE TO DIODE CATHODE AND HEATER 

DIODE R2 PLATE TO DIODE CATHODE AND HEATER 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

MAXIMUM PLATE VOLTAGE 

MAXIMUM POSITIVE DC GRID VOLTAGE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM HEATER—CATHODE VOLTAGE 

HEATER PCSITIVE WITH RESPECT TO EITHCR .: ATHODE 

DC COMPONENT 100 
TOTAL DC AND PEAK 200 

HEATER NEGATIVE WITH RESPECT TO EITHLR 2ATHODE 

TOTAL CC AND PEAK 200 
MAXIMUM DIODE CURRENT FOR CONTINUOUS 

OPERATIC'., ( EACH DIODE) 5.5 
HEATER WARM—UP TIME R 11.0 

-4. 33C' 
4 

1.8 pf 

1.5 pf 
0.5 Ff 

0.006 pf 
3.6 Ff 
3.6 pf 

VOLTS 

VOLTS 

WATTS 

VOLTS 
VOLTS 

VOLT 

WA. 

SECONDS 

AU WARN-1.19 TIME IS DErINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS Tiff HEATER TC REACH 
800 OF ITS RATED VC:TAGE AFTER APPLYING 4 TIMES PATi-D HEATER VOLTAGE TO A CIRCUIT CONSISTING 
OF THE TUBE HEATER Im SERIES WITH . A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 

— * INDICATES A CHANGE. 

CONTINUED ON FOLLOWING PAGE 

TuNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, ' EH JERSEY, U.S.A. FEBRUARY 1, 1962 PLATE A6392 



6CN7 

TUNG•SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

PLATE VOLTAGE 100 25,_ VOLTS 

GRID VOLTAGE -1.0 -3.0 VOLTS 
AMPLIFICATION FACTOR 70 70 
PLATE RESISTANCE ( APPROX.) 54 000 58 000 OHME 

TRANSCONDUCTANCE 1 300 1 k00 //MHOS 

PLATE CURRENT 0.8 1.0 MA. 

AVERAGE DIODE CURRENT ( EACH DIODE) 

WITH 5.0 VOLTS DC APPLIED 

CLASS A RESISTANCE - COUPLED AMPLIFIER 

20 MA. 

Pp 
Mec. 

Rs 
Me'_. 

Rci 
Mel. 

Ebb = 90 Volts Ebb = 180 Volt- = 300 Volts 

Rk Gain Eo Rk Gain Eo kk Gain Eo 

0.10 0.10 0.10 5700 21 7.0 2400 29 18 1800 33 35 
0.10 0.24 0.10 6100 26 9.0 2700 34 23 2000 38 12 

0.24 0.24 0.10 9100 30 10 4300 40 24 3000 44 43 
0.24 0.51 0.10 10000 34 13 4700 45 31 3300 49 52 

0.51 0.51 0.10 15000 37 14 7500 47 28 5600 51 50 
0.51 1.0 0.10 16000 40 16 8200 50 35 6200 55 60 

0.24 0.24 10 0 31 5.0 0 44 19 0 48 40 
0.24 0.51 10 0 37 7.0 0 49 25 0 52 52 

0.51 0.51 10 0 39 7.5 0 51 22 0 54 44 
0.51 1.0 10 0 42 10 0 54 28 0 58 

ED IS MAXIMUM FINS VOLTAGE OUTPUT FOR FIVE PERCENT TOTAL HARMONIC DISTORTION. 

GAIN MEASURED AT 2.0 VOLTS FINS OUTPUT. 

FOR ZERO- BIAS DATA, GENERATOR IMPEDANCE IS NEGLIGIBLE. 

NOTE: COUPLING CAPACITORS IC/ SHOULD BE SELECTED TO GIVE DESIRED FREQUENCY 

RESPONSE. Rh SHOULD BE ADEQUATELY BY-PASSED. 
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6CQ4 

TUNG-SOL 

DIODE 

I 

MAX. 

T-9 

- 

MAX. 

3Ï 
MAX 

32 
MAX. 

cuss BULB' 
SNORT INTERMEDIATE SHELL 

OCTAL JEDEC 85-85 

OR 

INTERMEDIATE SHELL 

OCTAL JEDEC 85-147 

COATED uNIPOTENTIAL CATHODE 

HEATER 

6.3±0.6 VOLTS 1.6 AMP. 

AC OR DC 

ANY MOUNTING POSITION 
BOTTOM VIEW 

BASING DIAGRAM 

JEDEC NCG 

THE 6cQ4 IS AN INDIRECTLY-HEATED HALF-WAVE RFCTIFIER DESIGNED PRIMA , 
FOR TELEVISION DAMPING DIODE SERVICE IN HORIZONTAL DEFLECTION CiRcuip,. 
TUBE VOLTAGE DROP AND Dc PLATE CURRENT RATINGS HAVE BEEN ESTABLISHED 
wHici PERMITS SINGLE TUBE OPERATION IN ._Ow Em- AS WELL AS WIDE DEFLEcuoN 
ANGLE 7V SYSTEMS. 

DIRECT INTERELECTRODE CAPACITANCES - APPPDX. 
WITHOUT EXTERNAL SHI.ELD 

HE 

PLATE - TO- CATHODE AND HEATER 

CATHODE - TO- PLATE AND HEATER 

RATINGS 
INTERPRETED ACCORDING TO DU.IGN. MAXIMUM SYSTFA. 

DAMPER SERVICE B 

4.0 pf 

M le  1  

HEATER VOLTAGE 6.3±0.6 VOLTS 

MAXIMUM PEAK INVEFSE PLATE VOLTAGE 5500 VOLTS 

MAXIMUM PEAK PLATE CURRENT 1200 MA. 

MAXIMUM DC PLATE CURRENT 190 MA. 

MAXIMUM PLATE DISSIPATION 6.5 WATTS 

MAXIMUM HEATER - CA7HODE VOL - AGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

DC COMPONENT 900 VOLTS 

TOTAL DC AND PEAK 5500 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT 100 VOLTS 

TOTAL DC AND PEAK 300 VOLTS 

CONTINUED ON FOLLCWIN4 PAGE 

TONG-SOL ELECTS C INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.N.. WAY 1, 1961 PLA-E 



6CQ4 

TUNII•SOL   

CONTINUED FROM PRECEDING PAGE 

AVERAGE CHARACTERISTICS 

TUBE VOLTAGE DROP 

Ib 250 MA. DC 25 

A 

DESIGN- MAXIMUM RATINGS ARE LIMITING VALUES OF OPERATING AND ENVIRONMENTAL CONDITIONS APPLICABLE 

TO A BOGEY ELECTRON DEVICE OF A SPECIFIED TYPE AS DEFINED BY ITS PUBLISHED DATA, AND SHOULD 
NOT BE EXCEEDED UNDER THE WORST PROBABLE CONDITIONS. THE DEVICE MANUFACTURER CHOOSES THESE 
VALUES TO PROVIDE ACCEPTABLE SERVICEABILITY OF THE DEVICE, TAKING RESPONSIBILITY FOR THE 

EFFECTS OF CHANGES IN OPERATING CONDITIONS BUE TO VARIATIONS IN DEVICE CHARACTERISTICS. THE 
EQUIPMENT MANUFACTURER SHOULD DESIGN SO THAT INITIALLY AND THROUGHOUT LIFE NO DESIGN- MAXIMUM 

VALUE FOR THE INTENDED iERVICE IS EXCEEDED WITH A BOGEY DEVICE UNDER THE WORST FROBABLE 
7PERATING CONEOTIONS WITH RESPECT TO SUPPLY- VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, 
EQUIPMENT CONTROL ADJUSTMENT, LOAD VARIATION. SIGNAL VARIATION, AND ENVIRONMENTAL CONDITIONS. 

FOR OPERATION IN A 525- LINE, 30 -FRAME SYSTEM AS DESCRIBED IN " STANDARDS OF GOOD ENGINEERING 

PRACTICE FOR TELEVISION BROADCAST STATIONS: FEDERAL COMMUNICATIONS COMMISSION", THE DUTY cyCL: 
OF THE vOLYAGE PULSE MUST NOT EXCEED 150 OF ONE SCANNING CYCLE. 

THE JEDEC B5 - 35 AND 05-14T BASES SPECIFIED FOR USE WITH THE 6C')4, 00 NOT HAVE PINS IN BASE 

POSITIONS # 1, * 4 A . 6, HOWEVER POSITIONS 1 A 6 HAVE INTERNAL CONKEOTIONS TERMINATING IN STEM 
LEADS. BASE TERMINAL POSITION 2 HAS A BASE PIN WHICH MAY BE CONNECTED TO A STEM LEAD. BECAUSE 

OF TNE CLOSE PROXIMITY OF STEM LEADS TO THE SOCKET PIN CLIPS WHEN THE TUBE IS SEATYD IN THE 
SOCKET, CIRCUIT TIE POINTS SHOULD NOT BE MADE TO SOCKET TERMINALS 1, 2, 4 N 6 UNLESS ADEQUATE 
PRECAUTIONS ARE TAKEN AGAINST VOLTAGE BREAKDOWN IN BOTH THE TUBE BASE AND THE SOCKET. TO REDUCE 
THE POSSIBILITY OF ARCOVER, IT IS RECOMMENDED SOCKET CLIPS FOR POSITIONS 1, 2, 4 & 6 BE REMOVED 

FROM THE DAMPER TUBE SOCKET. 

 .J 
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• 

GLASS BULB 

SM.LL.BUTTON NOVAL 

9 PIN BASE E9.1 
CUT .INE DRAWING 

JEDEC 6.2 

1P1111.111IL   
TRI ODE-TETRODE 
MINIATURE TYPE 

UNIPOTENTI.L CATHCDE 

HEATER 

6.3 VOLTS 450±30mA. 

AC OR DC 

ANY MOUNTING POSITON 

BOTTOM VIEW 

BASING DIAGRAM 

JEDEC 9GE 

THE 6COS IS A MEDIUM-MU TRIODE AND SHARP CUTOFF TETRODE IN THE 9 PIN 
MIWATURE CONSTRUCTION. IT MAY BE USED IN A WIDE VARIETY OF APPLICATIONS 

IN BLACK AND WHITE AND COLOR TELEVIS'ON RECEIVERS, PARTICULARLY AS A 
COME.INED VHF OSCI_LATOR AND MIXER IN TUNERS OF SUCH RCCEIVERS UTILIZING 
AN ,NTERMEOIATE FREQUENCY IN THE ORDER OF 40 MC. THE TETRODE UNIT IS 

INTENDED FOR USE AS A MIXER TUBE, BUT IT IS ALSO USEFUL AS A VIDEO 
INTERMEDIATE-FREQUENCY AMPLIFIER TUBE AND AS A SOUND INTERMEDIATE FRE-

QUENCY AMPL ,FIER UBE. THE TRIODE UNIT IS SUITABLE FOR USE NOT ONLY AS A 
VHF OSCILLATOR, BUT ALSO AS A PHASE SPLITTER, SYNC-CLIPPER, SYNC-SEPA-
RATOR, AND RF AMPLIFIER. THERMAL CHARACTERISTICS OF THE HEATER ARE CON-
TROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM-UP CYCLE API 
MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CON-
TROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 

TRIODE UNIT: 

GRIL TO PLATE 

GRIL TO CATHODE & HEATER 

PLATE TO CATHODE AND HEATER 

TETROOE UNIT: 

GRIL WI TO PLATE tMAx.) 

GRID Oi TO CATHODE & 1 .S., 

GRID 12 & HEATER 
PLATE TO CATHODE & 1.5., 

GRID 12 & HEATER 

TBTRODE PLATE TO TRIODE PLATE ( MAX.) 

HEATER TO CATHODE 

WITHOUT 
EXTERNAL 
SHIELD 

2.7 
0.4 

0.019 

5.0 

2.5 

0.07 
5.0 

CONTINUED ON FOL LOWIN G PAGE 

WITH' 
EXTERNAL 
SHIELD 

wuL5 

5.0 

3.3 PI 

3.06 

Us-

TuNC-SOL RECYRIC INC. ELECTRON -DBE DIVISION BLOOMFIELD. NEW JERSEY , U.S.A. AIGUS! 1. 1962 PLATE *6534 



6CQ8 

TUNI-SOL 
CONTINUED FROM PRECEDING PAGE 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 4--

CONVERTER SERVICE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID * 2 SUPPLY VOLTAGE 

MAXIMUM GRID 02 ( SCREEN — GRID) VOLTAGE 

MAXIMUM GRID Ii ( CONTROL—GRID) VOLTAGE: 

POSITIVE BIAS VALUE 

MAXIMUM PLATE DISSIPATION 

MAXIMUM GRID * 2 INPUT: 

—*FOR GRID 02 VOLTAGES UP TO i65 VOLTS 

.OR GRID f2 VOLTAGES BETWEEN 165 & 300v. 

mAXIMUM GRID 0j INPUT 

MAXIMUM PEAK HEATER — CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

HEATER POSITIVE WITH RESPECT TO CATHODE C 

HEATER WARM— UP TIME ( APPROx.) . 

0.554— 

TRIODE 
UNIT 

AS OSC. 

3304-

TETRODE 
UNIT 

AS MIXER 

3j.)*— VOLTS 

330 ø— VOLTE 
FIGURE 42 

0 0 VOLTE. 

3.1 4-- J.2 4—  WATTS 

0.7 e— WATT 

SEE FIGURE 42 

WATT 

200 200 VOLTS 

C 200 vOLTs 

11.0 SECONDS 

MAXIMUM CIRCUIT VALUES 

GRID Ai CIRCUIT RESISTANCE: 

FOP CATHODE — BIAS OPERATION ( MAX.) 

FOR FIXED - 31AS OPERATION ( MAX.) 

TRIODE TETRODE 
UNIT UNIT 

1.0 
0.25 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

TRIODE 
UNIT 

TETRODE 
UNIT 

MEGOHm 

MEGOHM 

PLATE SUPPLY VOLTAGE 125 125 VOLTS 

GRID 02 SUPP,_Y VOLTAGE 125 VOLTS 

GRID ill. VOLTAGE --- — 1 VOLT 

CATHODE — BIAS RESISTOR 56 --- DAMS 

AMPLIFICATION FACTOR 40 ---

PLATE RESISTANCE ( APPROX.) 5 000 140 000 OHMS 

TRANSCONDUCTANCE 8 000 5 800 gMHOS 

GRID 0i VOLTAGE ( APPROX.) 

FOR PLATE CURRENT OF WO LAMP -7 -7 VOLTS 

PLATE CURRENT 15 12 MA. 

GRID * 7 CURRENT --- 4.2 MA. 

A WITH EXTERNAL SHIELD 0315 CONNECTED TO CATHODE OF UNIT UNDER TEST. 

B WITH EXTERNAL SHIELD 4315 CONNECTED TO GROUND. 

C THE OC COMPONENT MUST NOT EXCEED 100 VOLTS. 

• 
HEATER wARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE NEATER TO REACH 
1304 OF ITS RAT.--:0 VOLTAGE AFTER APPLYING 4 TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 

OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL NEATER OPERATING 
RESISTANCE. 

--mIMOICATES A CHANGE. 



TENTATIVE DATA 6CQ8 

o 

I 00 

75 

50 

6008 
RATING CHART 

AREA OF 
PERMISSIBLE OPERATION N  

0 25 50 75 
GRID #2 VOLTAGE EXPRESSED AS % OF 

MAXIMUM GRID #2 VOLTAGE RATING 

I 00 

75 

6C00 

TRIODE SECTION 

Ef = 6.3 Volts 

\`0 

Ec = +4 
— -r  
+2 

o 100 200 300 400 

PLATE VOLTS 

TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U 5.A OCTOBER 1, 1951 PLATE $ 5091 



6CQ8 TENTATIVE DATA 

6008 

TR IODE SECTION 

Ef = 6.3 Volts 
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TENTATIVE DATA 6CQ8 
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6C08 
TETROM UNIT 

Ef = 6.3 Volts 
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TUNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOONFIELD, NEW JERSEY, U.S. R. OCTOBER 1, 191 PLATE 05092 
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TENTATIVE DATA 6CR6 

3. 

MAX 

MAX 

2 -; 

GLASS BULB 

TUNO-SOL 

DIODE PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.3 AMP. 

AC OR DC 

ANY MOUNTING POSITION 
BOTTOM VIEW 

MINIATURE BUTTON 
7 PIN BASE 

OEA 

THE 6CP6 IS A COMBINED SINGLE DETECTOR DIODE AND REMOTE CUT-OFF PENTODE 
WITH A COMMON CATHODE IN THE 7 PIN MINIATURE CONSTRUCTION. THE PENTODE 
SECTION IS INTENDED FOR USE AS AN AUDIO AMPLIFIER IN WHICH AVC VOLTAGE IS 
APPLIED TO THE CONTROL GRID FOR IMPROVED OVER-ALL RECEIVER AVC. 

RATINGS 
INTERPRETED ACCORDING TO RUA STANDARD AN-210 

HEATER VOLTAGE 6.3 VOLTS 

MAXIMUM HEATER- CATHODE VOLTAGE 100 VOLTS 

MAXIMUM PLATE VOLTAGE 300 VOLTS 

MAXIMUM GRID 12 VOLTAGE 150 VOLTS 

MAXIMUM POS ,TIVE DC GRID Oi VOLTAGE 0 VOLTS 

MAXIMUM PLATE DISSIPATION 2.5 WATTS 

MAXIMUM GRID 12 DISSIPATION 0.3 WATTS 

MAXIMUM GRID iii CIRCUIT RESISTANCE 1.0 MEGOHM 

AVERAGE DIODE CURRENT WITH 10 VOLTS DC APPLIED 2.0 MA. 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID 12 VOLTAGE 
GRID 11 VOLTAGE 

PLATE CURRENT 

GRID 12 CURRENT 
TRANSCONDUCTANCE 

PLATE RESISTANCE ( APPROX.) 

GRID II VOLTAGE ( APPROX.) FOR Gm . i0 

6.3 VOLTS 

0.3 AMP. 

250 VOLTS 

100 VO_TS 

-2 VOLTS 
9.5 MA. 

3.0 MA. 

1950 gmHOS 

0.2 MEGOHM 

-40 VOLTS 

TuNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION NEWARK, NEW JERSET, U.S.A. FEBRUARY 1, 1954 PLATE 0)611 
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TENTATIVE DATA 6CS5 

GLASS BULB 

1111104111. 

BEAM PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 1.2 AMP. 
AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

9 PIN BASE 

9CK 

IHE 6CS5 IS A MINIATURE BEAM PENTODE DESIGNED FOR USE IN AUDIO POWER 
OUTPUT STAGES WHERE THE SUPPLY VOLTAGE IS FURNISHED DIRECTLY FROM THE 
POWER LINES BY THE USE OF A SINGLE DIODE RECTIFIER. ELECTRICALLY THE 
6CS5 IS SIMILAR TO THE 6w6GT AND IS CAPABLE OF DEVELOPING THE SAME POWER 
OUTPUT. EXCEPT FOR HEATER RATINGS, THE 6CS5 IS IDENTICAL TO THE 12CS5. 

DIRECT INTERELECTRODE CAPACI -ANCES - APPROX. 

GRID TO PLATE: Gi TO F 

INPUT: Gi TO ( K+H+G2+E.P..) 

OUTPUT: PTO ( K+H+G 2+8.P.) 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

HEATER VOLTAGE 

MAXIMUM PLATE VOLTAGE 

MAXIMUM GRID #2 VOLTAGE 
MAXIMUM PLATE DISSIPATION 

MAXIMUM GRID # 2 DISSIPATION 

MAXIMUM GRID *5 CIRCUIT RESISTANCE 
FIXED BIAS 

SELF BIAS 

MAXIMUM PEAK HEATER-CATHODE VOLTAGE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

HEATER POSITIVE WITH RESPECT TO CATHODE * 

* DC COMPONENT MUST NOT EXCEED 100 VOLTS. 

0.5 mgf 
15 

9 mmf 

6.5 VOLTS 

300 VOLTS 

150 VOLTS 

10 WATTS 

1.25 WATTS 

0.1 MEGOHM 

0.5 MEGOHM 

200 VOLTS 
200 VOLTS 

CONTINUED ON FOLLOWING PAGE 

SUNG-SOL ELECTRIC INC. ELECTRON TUNE DIVISION BLOOMFIELD, WOW JERSEY, U.S.A. APRIL 1, 1956 PLATE 0461 



6CS5 TENTATIVE DATA 

(  TUNG•SOL   

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS AI AMPLIFIER 

HEATER VOLTAGE 6.3 6.3 VOLTS 

HEATER CURRENT 1.2 1.2 AMP. 

PLATE VOLTAGE 110 200 VOLTS 

GRID # 2 ( SCREEN) VOLTAGE 110 125 VOLTS 

GRID #1, (CONTROL—GRID) VOLTAGE —7.5 --- VOLTS 

CATHODE BIAS RESISTOR --- 180 OHMS 

PLATE RESISTANCE ( APPROX.) 13 000 28 000 OHMS 

TRANSCONDUCTANCE 8 000 8 000 gMHOS 

GRID #1. INPUT VOLTAGE, PEAK AF 7.5 8.5 VOLTS 

PLATE CURRENT, ZERO SIGNAL 49 46 MA. 

PLATE CURRENT, ( MAX. SIGNAL) 50 47 MA. 

GRID In CURRENT, ZERO SIGNAL 4 2.2 MA. 

GRID in CURRENT, ( MAX. SIGNAL) 10 8.5 MA. 

LOAD RESISTANCE IMPEDANCE 2 000 4 000 OHMS 

TOTAL HARMONIC DISTORTION ( APPROX.) 10 10 PERCENT 

POWER OUTPUT, ( MAX. SIGNAL) 2.1 3.8 WATTS 

TRIODE CONNECTION 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE & GRID # 2 VOLTAGE ( P-I.G 2 TIED TOGETHER) 

GRID Hi VOLTAGE 

PLATE RESISTANCE 

TRANSCONDUCTANCE 

PLATE CURRENT 

AMPLIFICATION FACTOR 

GRID # 1. VOLTAGE ( APPROX.) FOR Ib = 0.5 MA. 

6.3 VOLTS 

1.2 AMP. 

225 VOLTS 

—30 VOLTS 

1 500 orms 
3 800 gMHOS 

22 MA. 

6.2 

—42 you's 

SIMILAR STPR REIRRRICP RxcePt for heater ratings and heater barn -up time the 805 is identi-
cal to the 12CS5. 

• 

• 
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• 



(12cs6)6CS6 

TUNS-SOL 

HEPTODE 

MINIATURE TYPE 

7 

â 

MAX. 

! 2 

_k MAX 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.3 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

7 PIN BASE 

7C11 

THE 6cs6 IS A MINIATLRE DUAL CONTROL PENTAGRID TUBE INTENDED FOR USE IN 
SYNC SEPARATOR CIRCUITS. IN THESE CIRCUITS IT PROVIDES IMPROVED NOISE 
IMM(JNITY. BOTH CONTROL GRIDS HAVE SHARP CUT-OFF CHARAC'ERISTICS. 

DIRECT INTERELECTRODE CAPACITANCES - 

GRID 01 TO PLATE: Gi TO P ( MAX.) 

GRID 03 TO PLATE: G3 TO P ( MAX) 

01 INPUT: Gi TO ( H-1-1(.1-62-1-G36,5) 

13 INPUT: G3 TO ( H4-X-I-Gi 1-G 2,33 ) 

OUTPUT: P TO ( H4-M-I-GifG21-G336) 

COUPLING: GI. TO G3 ( MAX.) 

APPROX. 

RATINGS 
INTERPRETED ACCORDING TO oEsta CENTER SYSTEM 

0.05 ggf 
0.36 ggf 
5.5 ggf 
7.0 g4f 
7.5 ggf 

5.22 ggf 

DESIGN CENTER VALUES 

HEATER VOLTAGE 6.5 VOLTS 

MAXIMUM HEATER- CATHODE VOLTAGE: 
HEATER NEGATIVE 

TOTAL DC AND PEAK 200 VOLTS 
HEATER POSITIVE 

DC 100 VCR- TS 
TOTAL DC AND PEAK 200 VOLTS 

MAXCMUM PLATE VOLTAGE 500 VOLTS 

MAXIMUM GRID 02 & 04 VOLTAGE A 

MAXIMUM GRID 12 & 04 :SUPPLY VOLTAGE 500 VOLTS 

MAXIMUM PLATE DISSIPA - ION 1.0 WATT 

MAXIMUM GRID 12 & 04 DISSIPATION: 
FOR GRID 02 & GRID 04 VOLTAGES UP TO 150 VOLTS 1.0 VOLTS 

FOR GRID 12 & GRID e4 VOLTAGES BETWEEN 1.50 & 303V." 
MAXIMUM CATHODE CURRENT 14 MA. 

MAXIMUM GRID fi CIRCUIT RESISTANCE 0.47 MEGOHM 

MAXIMUM GRID 01 CIRCUIT RESISTANCE 2.2 MEGOHMS 

A SEE SCREEN DISSIPATION RATING CHART JEDEC ê5- CH- 2. 

INDICATES A CHANGE. 

CONTINUED ON FOLLONINfi PAGE 

TONG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NE* JERSEY, U.S.A. MARCH 1, 1965 PLATE 46797 



6CS6 02cs6) 

TUNG-SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS AI AMPLIFIER 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID A2 & 04 VOLTAGE 

GRID fi VOLTAGE 

GRID M3 VOLTAGE 

PLATE CURRENT 

GRID 02 & 04 CURRENT 

TRANSCONDUCTANCE ( MEASURED BETWEEN 

GRID Ai AND PLATE) 

TRANSCONDUCTANCE ( MEASURED BETWEEN 

GRID A3 AND PLATE) 

PLATE RESISTANCE ( APPROX.) 

GRID Ai VOLTAGE : APPROX.) FOR Ib=50 

GRID 03 VOLTAGE ( APPROX.) FOR Tb= 50 

6.3 6.3 6.3 JOLT 

0.3 0.3 0.3 AMP. 

10 100 100 VOLTS 

30 30 30 VOLTS 

0 0 -1 VOLTS 

0 0 VOLT.", 

2.0 0.8 1.0 MA. 
4.5 5.5 1.3 MA. 

100 µMHOS 

µMHOS 

--- 0.7 1.0 MEGOHM 

µA --- -2.5 VOLTS 

µA --- -2.2 _-- VOLTS 

P
L
A
T
E
 
M
I
L
L
I
A
M
P
E
R
E
 

4 

3 

2 

SCS6 

Ef . 6.3 volts 
Ec - 30 Volts 
E:4 0 Volts 

30 • ° 

+50.0  
+10.0 «, 

+1 0 +2 0 

Ec3 = 

—o.5 

-1.0 

- 1 

-2.0 

oo 50 100 150 200 250 

PLATE VOLTS 

 -25' 





6CS6C12cs6) 

6C36 

Ef •. Vo ts 6.3 
E Vo ts .. 30 C2e«4 
E 3 Vol ts 0 

5 

Eci = +3- 0 — 

4 

+25 

C0 
ILI 
CC 
/al 
CL 0 
z a +2 0 -a _ ... 

D 
—I 

—. 

2 
d= 
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00 50 100 150 200 250 300 
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6CS6 

Ef 6.3 VO ts 
EC2&4 30 Vol ts 

Ec, 0 Vol ts 

20 
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+20 
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-1 0 
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PLO E DOM OCTOOER 1, 1954 TAPA- SOL ELECTRIC INC. ELECTROO TUNE DIVISION BLOOMFIELD, NEW JERSEY, U S.A. 
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6CS6(1 2 CS 6) 
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PLATE 01065 OCTOBER 1, 1954 TUNG—SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. 



TENTATIVE DATA 6CS7 

111110-S1U 

DOUBLE TRIODE 

MIN,ATURE TYPE 

GLASS BULB 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.6 AMR. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL BUTTON 
9 PIN BASE 

9EF 

THE 6CS7 IS A DOUBLE TRIODE IN THE 9 PIN MINIATURE CONSTRUCTION. SECTION 
#1 IS INTENDED FOR OPERATION AS A VERTICAL DEFLECTION OSCILLATOR ANO 
SECTION #2 AS A VERTICAL DEFLECTION AMPLIFIER. THERMAL CHARACTERISTICS 
ARE CONTROLLED SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM-UP CYCLE 
ARE MINIMIZED PROVIDED IT IS USED WITH OTHER TYPES WHICH ARE SIMILARLY 
CONTROLLED. 

D'RECT INTERELECTRODE CAPACITANCES 
wirm NO EFTERNAL 541E10 

GRID TO PLATE (G TO P) 

INPUT: G TO 

OUTPUT: P TO ( K+H+E.S.) 

TRIODE 01 4 

2.6 
1.8 
0.5 

TRIODE /2 

2.6 
3.0 
0.5 

RATINGS 
INTERPRETED ACCORDING TO OESIGN CENTER SYSTEM 

VERTICAL DEFLECTION OSCILLATOR AND AMPL rF 1ER P 

TRIODE 11A 
OSCILLATOR 

TRIODE 42 
AMPLIFIER 

uuf 
uuf 
uuf 

HEATER VOL - AGE 6.3 VOLTS 

MAXIMUM HEATER-CATHODE VOLTAGE 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 2t-i0 VOLTS 

HEATER PCSITIVE wIrm RESPECT TO CATHODE 

DC 100 VOLTS 

TOTAL EC AND PEAK 200 VOLIS 

MAXIMUM DC PLATE VOLTAGE 500 500 VOLTS 

MAXIMUM PEAK POSITIVE PULSE PLATE 

V : 

VOLTAGE 1ABSOLUTE MAX.) 2 200 VO LYS 

PEAK NEGATIVE PULSE GRID VOLTAGE 
4 02 0 250 

VOLL71 

MAXIMUM PLATE DISSIPATION C 1.5 6.5 WATTS 

MAXIMUM AVERAGE CATHDDE CURRENT 20 30 MA. 

MAXIMUM PEAK CATHODE CURRENT 70 105 MA. 

MAXIMUM GRID CIRCUIT RESISTANCE 2.2 2.2 MEGGHMS 

HEATER WARM-UP TIME D Li SECONDS 

ATRiODE fl CONNECTS TO PINS 46, 47 ANO fEl. TRIODE ( 2 CONNECTS TO PINT 81, (3 AND 49. 

B FOR OPERATION IN A 525 LINE, 30-FRAME SYSTEM AS DESCRIBED IN ' STANTARIS OF GOOD ENGINEERING 
PRACTICE FOR TELEVISION BROADCASTING STATIONS: FEDERAL COMMUNICATIONS COMMISSION'. TIE DUTY 

Graf OF THE VOLTAGE PULSE MUST NOT EXCEED 151 OF ONT SCANNING CYCLE. 

C IN STAGES OPERATING RUTH GRID LEAK BIAS, AN ADEQuAT1 CATHODE BIAS RESISTOR OR OTHER SulTABLE 

MEANS IS REQUIRED TO PROTECT THE TORE IN ABSENCE OF ExCITATION. 

BHEATER ( ARM-UP TIME 5 DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACRCSS THE HEATER TO RUC , 
11101 OF ITS RATED VOLTAGE AFTER APPLYING 4 TIMES RATED BEATER VOLTAGE TO A CIRCUIT CONSISTING 

OF THE TUBE SEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE ( ORINAL HEATER OPERATING 
RESISTANCE. 

CONTINUED ON FOLLOWING PAGE 

-JM0-4O1 ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. DECEMBER 1, 1955 PL.TE (453 



6CS7 TENTeT I VE DATA 

TUNO-SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

TRIODE 01 TRIODE 02 

HEATER VOLTAGE 6.3 6.3 VOLTS 

HEATER CURRENT 0.6 0.6 AMP. 

PLATE VOLTAGE 250 250 VOLTS 

GRID VOLTAGE —8.5 —10.5 VOLTS 

PLATE CURRENT 10.5 19.0 MA. 

TRANSCONDUCTANCE 2 200 4 500 uMHOS 
AMPLIFICATION FACTOR 17.0 15.5 
PLATE RESISTANCE 7 700 3 450 OHMS 

PLATE CURRENT AT Ec=-16 VOLTS 3.0 MA. 

GRID VOLTAGE FOR Ib=i0MA —24 VOLTS 

GRID VOLTAGE FOR Ib=50µA —22 VOLTS 

ATRIODE 01 CONNECTS TO PINS 06, 01 AND RN. TRIODE 82 CONNECTS TO PINS Ill, 03 AND 89. 

 rrs 



6CS8 

GLASS BULB 

TUNG-SOL 

TRI ODE- PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.45 AMR 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
MINIATURE BUTTON 

9 PIN BASE 

9EI 

THE 15cs8 IS A TR:ODE—PENTODE IN THE 9—PIN MINIATURE CONSTRUCTION. THE 
PENTODE SECTION IS DESIGNED FOR TELEVISION IF AND THE TRIODE FOR GENERAL 
PURPOSE SERVICE. THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLED 
SUCH THAT HEATER VOLTAGE SURGES DURING THE WARM—UP CYCLE ARE MINIMIZED 

PROVIDED Il IS USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. 
WITH THE EXCEPTION OF THE BASING AND THE "DIRECT INTERELECTRODE CAP— 
ACITANCES", THE 6CS8 IS IDENTICAL TO THE 6CR8. 

DIRECT INTERELECTRODE CAPACITANCES - APPROX. 
WITMOUT EXTERNAL SHIELD 

TRIODE: 

GRID TO PLATE: G TO P 

INPUT: G TO ( H + K) 

OUTPUT: P TO ( H + K) 

PENTODE: 

GRID al to PLATE: Gi TO P ( MAX.) 

INPUT: pi TO ( H+K+%2+G3+I.S.) 
OUTPUT: P TO ( H+K+G2+G3+1.S.) 

COUPLING: 
PENTODE PLATE TO TRIODE PLATE ( MAX.) 

PENTODE GRID #1. TO TRIODE PLATE ( MAX.) 

PENTODE PLATE TO TRIODE GRID ( MAX.) 

RATINGS" 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

1.6 ggf 

1.9 Mgf 
0.26 µµf 

0.020 yyf 
6.0 ygf 
2.8 µuf 

0.12 ggf 
0.15 ggf 

0.012 ggf 

TRIODE PENTODE 

HEATER VOLTAGE 6.3 6.3 VOLTI 

MAXIMUM HEATER —CATHOCE VOLTAGE 
HEATER NEGATIVE WITH RESPECT TO CATHODE 

DC AND PEAK 200 200 VOLT; 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC 100 100 VOLTS 

DC AND WEAK 200 200 VOLTS 

MAXIMUM PLATE VOLTAGE 330 33() VOLTS 

MAXIMUM GRID #2 SUPPLY VOLTAGE 300 VOLTS 

MAXIMUM GRID #2 VOLTAGE SEE RATING CHART 

CONTINUE° 00 FOLLOWING PAGE 

-DNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION 81.001IFIELC, NEW JERSEY, U.S.A. OCTOBER 1, 1956 PLATE f4797/ 



6CS8 

t.  TUNO-SOL 

CONTINUED FROM PRECEDING PAGE 

RATINGS - coNT'oA 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

TRIODE PENTODE 

HEATER VOLTAGE 6.3 6.3 VOLTS 

MAXIMUM POSITIVE GRID fa VOLTAGE 0 0 VOLTS 

MAXIMUM PLATE DISSIPATION 2.75 2.3 WATTS 

MAXIMUM URIC #2 DISSIPATION 0.55 WATT 

MAXIMUM GRID in CIRCUIT RESISTANCE 

FIXED BIAS 0.5 MEGOHm 

SELF BIAS 1.0 MEGOHM 

HEATER WARM-UP TIME * 11.0 SECONW, 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLAS1, A 1 AMPLIFIER 

TRIODE PENTODE 

HEATER VOLTAGE 6.3 6.3 VOLTS 

HEATER CURRENT 0.45 0.45 AMP. 

PLATE VOLTAGE 125 125 VOLTS 

GRID #2 VOLTAGE 125 VOLTS 

GRID # j VOLTAGE - 2 0 VOLTS 

CATHODE BIAS RESISTOR 56 OHMS 

PLATE CURRENT 12 13 MA. 

GRID #2 CURRENT 3 MA. 

AmPLIFICATICN FACTOR 22 
TRANscomoucTANcE 4 000 7 700 gMHOS 

LATE RESISTANCE ( APPROX.) 5 500 300 000 OHMS 

RID #1 VOLTAGE ( APPROX.) FOR ib= 1.0 mA -15 VOLTS 

-,RICI 01 VOLTAGE ( APPROX.) FOR Ib = 20 gA - 6.5 VOLTS 

PLATE CURRENT WITH Eci =- 3 Vdc, R00 () 2.8 MA. 

DESIGN-MAXIMUM RATINGS ARE THE LIMITING VALUES EXPRESSED WITH RESPECT TO BOGIE TUBES AT IFBICH 
SATISFACTORY -UBE LIFE CAN BE EXPECTED TO OCCUR. TO OBTAIN SATISFACTORY CIRCUIT PERPORmANCE, 

THEREFORE, THE EQuIPMEXT DESIGNER MUST ESTABLISH TOE CIRCUIT DESIGN 50 THAT NO DESIGN-MALIMum 

VALUE 16 EXCEEDED WITH A BOGIE TORE UNDER TOE ROOST PROBABLE OPERATING CORDITIONS WITH RESPECT 
TO SUPPLY-VOLTAGE VARIATION, EQUIPMENT COMPONENT VARIATION, EQUIPNENT CONTROL ADJUSTMENT, LOAD 
VARIATION, ARO ENVIRONMENTAL CONDITIONS. 

*HEATER wARM-UP TIME 15 DEFINED AS TOE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 

80S OF ITS RATED VOLTAGE AFTER APPLYING N TIMES RATED HEATER VOLTAGE TO A CIRCUIT CoNSISTING 
OF TOE TIME BEATER IN SERIES WETS A RESISTANCE OF VALUE 3 TINES TVE 00mINAL HEATER opERATIRC 
RESISTANCE. 
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RATING CHART 

IH   

20 40 60 80 100 
SCREEN GRID VOLTAGE EXPRESSED AS % OF 

MAX. SCREEN GRID SUPPLY VOLTAGE RATING 

TuNG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION EILOOREIELD, REY; JERSEY, U.S.R. OCTOBER 1, 1956 PLATE •9798 
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6CU5 

  TU118-SOL 

BEAM PENTODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3±0.6 VOLTS 1200 MA. 

AC OR DC 

ANY MOUNTING POSITION 

GLASS BULB 

SmALL•BUT TON MINIATURE 

7 PIN B.AS!-= 37-1 

OUTLINE DRAwitiG 

JEDECeS 

K,G3 

BOTTOM VI Ev. 

BASING DIAGRAM 

JEDEC 7Cv 

THE 6CU5 IS MINIATURE BEAM POWER PENTODE DESIGNED FOR USE IN THE AUDIO 

OUT%T STAGE OF TELEVISION RECEIVERS. H:GH—POWER SENSITIVITY AND RIG-' 
EFFICIENCY AT LOW PLATE AND SCREEN VOLTAGES ENABLE THE 6CU5 TO PROVIU 
RELATIVELY HIGH DOWLEI OUTPUT. EXCEPT FCR HEATER RATIMGS, THE 6-CUJ I 
IDENTICAL TO THE 12CU5. 

DIRECT INTERELECTRODE CAPACITANCES - AP ,ROX. 
wiTmOuT ExTERNAL EmIELD 

GRID fi TO PLATE 

GReD Hi TO CATHODE & GRID * 3, 

HEATER, AND GRID 02 

PLATE TO CATHODE & GRID * 3, 

HEATER, AND GRID 02 

RATINGS 
INTERPRETED ACCORDING TO DESIGN MAXIMUM SYSTEM 

CLASS A1 AMRLIFIER 

0.6 pI 

13.0 pf 

8.5 

MAXIMUM PEAK HEATER—CATHODE VOLTAGE: 

BEATER NEGATIVE WITH RESPECT TOCATHODE 200 VOLTS 

HEATER POSITIVE WITH RESPECT TO CATHODEA 200 VOLTS 
MAXIMUM PLATE VOLTAGE 150 4-- VOLTS 

MAXIMUM GRID * 2 ( SCREEN) VOLTAGE 1:5C. .0— VOLTS 

MAXIMUM GRID #¡ ( CONTROL—GRID) VOLTAGE: 

POSITIVE BIAS VALUE 0 VOLTS 

MAXIMUM PLATE DIESIPATION 4— WATTS 

MAXIMUM GRID * 2 INPUT 1.4 4— WATTS 

MAXIMUM BULB TEMPERATURE 

(AT HCTTEST POINT TN BULB SURFACE) 220 °c 

2 

—0, INDICATES A CmANGE. 

A CC CC. .,.PD'.ENT .uST ..OT EXCEED 100 VOLT'.. 

'uNG-50L ELECTRIC INC. ELECTRON TUBE DIVISION dLOOMPIELD, NEW JERSEY, U.S.A. ' AUGUST 1, 19E2 PLATE 



6CU5 

TURD-SOL 

CONTINUE° FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS Al AMPLIFIER 

PLATE VOLTAGE 120 VOLTS 

GRID *2 VOLTAGE 110 VOLTS 

GRID lij VOLTAc.E —8 VOLTS 

PEAK AF GRID *1 VOLTAGE 8 VOLTS 

ZERO—SIGNAL PLATE CURRENT 49 MA. 

MAXIMUM—SIGNAL PLATE CURRENT 50 MA. 

ZERO—SIGNAL GRID * 2 CURRENT 4 MA. 

MAXIMUM—SIGNAL GRID #2 CURRENT 8.5 MA. 

PLATE RESISTANCE ( APPROX.) 10 000 oHMS 

TRANSCONDUCTANCE 7 500 µwins 
LOAD RESISTANCE 2 500 uHMS 

TOTAL HARMONIC DISTORTION 10 PERCENT 

SIGNAL POWER OUTPUT (MAX.—) 2.3 WATTS 

MAXIMUM CIRCUIT VALUES 

GRID * I. CIRCUIT RESISTANCE: 

FOR FIXED—BIAS OPERATION ( MAX.) 

FOR CATHODE—BIAS OPERATION ( MAX.) 

(J.1 MEGOHM 

0.5 MEGDHM 

SIMILAR TYPA' RA7A',711CS. RxcePt for heater warm-up tile and heater ratings, the eCU5 is .'. dent-
ica1 to the 120115. 
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6CU6 

3f 
16 

TUNG-SOL 

PENTODE 

- MAX. 

1
 ---17- COATED UNIPOTENTIAL CATHODE 

HEATER 

6.5 VOLTS 1.2 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SHORT MEDIUM SHELL 

7 PIN OCTAL 
- 

6144 

THE 6CU6 IS A BEAM-POWER TUBE INTENDED FOR USE AS AHORIZONTAL DEFLECTION 
AMPLIFIER IN TELEVISION RECEIVERS. IT IS DESIGNED TO PROVIDE LONGER LIFE 
AT HIGH-LINE CONDITIONS AND INCREASED RJGGEDNESS TO WITHSTAND MOMENTARY 
OVERLOADS. 

DIRECT INTERELECTRODE CAPACITANCES 
WITH NO EXTERNAL SHIELD 

GRID # 1 TO ' LATE: Gi TO P 
INPUT: GI. TD ( H+K+G2+BP) 
OUTPUT: P TO ( H+K-G2+BP) 

RATINGS A 
INTEWPRETEC ACCORDING TO REINA STANDARD IM-210 

HORIZONTAL DEFLECTION AMPLIFIER 8 

0.6 4- uuf 

15 4— ullf 
7 4- uuf 

HEATER VOLTAGE 6.3 VOLT'', 
MAXIMUM HEATER-CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 
TO-AL OC AND PEAK 200 VOLT', 

HEATER POSITIVE WITH RESPECT TO CATHODE 
DC 100 VOLTS 
TOTAL DC AND PEAK 200 VOLTS 

MAXIMUM DC PLATE SJPPLY VOLTAGE ( BOOST+POWERSUPPLY) 600.- VOLTS 
MAXIMUM PEAK POSITIVE PLATE VOLTAGE ( ABSOLUTE MAXIMUM) 6 000 VOLTS 
MAXIMUM PEAK NEGATIVE PLATE VOLTAGE 1 250 VOLTS 
mAvImum PLATE DISSIPATIONC 11 WATTS 
MAXIMUM PEAK NEGATIVE GRID # 1 VOLTAGE 300 VO-TS 
MAXIMUM DC GRID #2 VOLTAGE 20C 4- vo-Ts 
MAXIMUM GRID # 2 DISSIPATION 2.5 WATTS 
MAXIMUM AVERAGE CATHODE CURRENT 110 MA. 
MAXIMUM PEAK CATHODE CURRENT 400 MA. 
MAXIMUM GRID # 1 CIRCUIT RESISTANCE 1,47 MEGOHM 
MAXIMUM BULB TEMPERATURE ( AT HOTTEST POINT) 220 °c 

A DESIGN CENTER SALUES EXCEPT WHERE ABSOLUTE MAXIMUM IS . TATED. 

B FOR OPERATION IN A 525-LINE, 50- FRAME DISTEN AS DESCRIBED IN " STANCIAMOS DF GOOD ENGINEERING 

PRACTICE FOR T.-LEV15101 BROADCASTING STATIONS; FEDERAL COMmUNICATIONS C0011551010. THE DUTY 
CYCLE OF THE V0LTAGE PULSE MUST NOT EXCEED 15% 110 MICROSECONDS) OF A SCARRING CYCLE. 

C IN STAGES OppixTING WITH GRID- LEAK BIAS, AN ADEQUATE ,; ATMODE-81A5 RESISTOR OR OTHER SUITABLE 
MEANS 15 REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OF EXCITATION. 

CONTINUED ON FOLLOWING PAGE. 

-4.14CicATEs A CKANGE. 

'JIG-SOL ELECTRIC INC. ELECTRON TuElf DIVISION BLOOMFIELD, MDT JERSEY, U.S., MARCH 1, 11515 PLATE 1520 



6CU6 

TUNG-SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

PENTODE OPEF AT I ON: wl -In Eb = 250V, E2 = 150V• AND icy = - 22.5V. 

PLATE CURRENT 77 MO. 

GRID in CURRENT 2.1 MA. 

TRANSCONDUCTANCE 5 900 uMMOS 

PLATE RESISTANCE ( APPROX.) 14 500 OHMS 

ZERO BIAS: WITH E5 = 60v. AND E02 = 150v• ( INSTANTANEOUS VALUES) 

PLATE CURRENT 260 MA. 

GRID #2 CURRENT 26 MA. 

CUT— OFF: FOR I, = 1 NA., WITH Eb = 250v. AND E, 2 = 150v. 

GRID ltj VCLTAGE ( APPROX.) -43 VCL TS 

TRI ODE LI.: WIT), Eb = ED = 150V. AND E01 =-22.5V. 4.3 

SIMILAR frPE REPERRIICE. gxcept for heater operation the 6CUR is identical to the 
12C06 and 25SUB. It is a rugged rePlacement for the dROSS7. 

-*INDICATES A CHANGE. 

 ee 
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TENTATIVE DATA 6CU8 

[-MAX 

I fa. 

MAX 

12 -t: 

MAX 

GLASS BULB 

TUNG-SOL 

TRI ODE-PENTODE 

MINIATURE TYPE 

UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.45 AMP. 

AC OR DC 

ANY MOUNTING POS.TION 

BOTTOM VIEW 
SMALL BUTTON 
9 PIN NOVAL 

9Dm 

THE 6CU8 IS A GENERAL-PURPOSE MEDIUM-MU TRIODE AND SHARP-CUTOFF PENTODE 
IN IHE 9-PIN MINIATURE CONSTRUCTION. IT IS INTENDED FOR A WIDE VARIETY 
OF APPLICATIONS IN BLACK-AND-WHITE AND COLOR TELEVISION RECEIVERS . 
THERMAL CHARACTERIST CS OF THE HEATER ARE CONTROLLED SUCH THAT HEATER 
VOLTAGE SURGES DLRING THE WARM-UP CYCLE ARE MINIMIZED PROVIDED IT IS 
USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 
RITROUT EXTERNAL SH:ELD 

TRIODE UNIT: 

GCID TO PLATE 1.6 /4.1 1GRID TO: ( K+31,G+H+1.S.) 1.9 Mmf 

PLATE TO: ( 103PG+H + I.S.) 1.6 Mmf 

PENTODE UNIT: 

GRID mi TO PLATE ( MAX.) 0.025 Pelf 
GRID ill TO: ( X+G2i,G4+TK+H+1.5) 7 
PLATE TO: ( K+G2&Gi+TK+H+I.S.) 2.4 med 

PENTODE GRID Mi TO TRIODE PLATE 

PENTODE PLATE TO TRIODE PLATE 

TRIODE GRID TO PENTODE PLATE 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER OYSTER 

0.02 Mea 
0.04 µµf 

0.005 /1/Uf 

CLASS Al AMPLIFIER 

TRIODE UNIT PENTODE UNIT 

HEATER VOLTAGE 6 .3 6 . 3 

MAXIMUM PLATE VOLTAGE 300 500 

MAX MUM GRID 02 :APPLY VOLTAGE 300 
MAX4ALM GRID M2 (:iCREEN GRID VOLTAGE) SEE RATING CHART 

MAx'MUM GRID Mi ( CONTROL GRID)VOLTAGE: 

POSITIVE BIAS VALUE 0 0 
MAX MUM PLATE DISSIPATION 2.6 2 
MAX'MLM GRID M2 INPUT: 

FUR GRID M2 VOLTAGES UP TO ¡SO V. 0 .5 

FOR GRID 02 VOLTAGES BETWEEN i50 & 300v SEE RABING CHART 

VOLTS 

VOLTS 

VOLTS 

VOLTS 

VOLTS 

WATT 

CONTINUED ON POLISHING PAGE 

ILING-SOL ELICTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. OCTOBER 1, 1957 PLATE /5093 



6CU8 TENTATIVE DATA 

  TUNG-SOL 
CONTINUED FROM PRECEDING PAGE 

RATINGS -CONT'D. 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

CLASS Al AMPLIFIER 

HEATER VOLTAGE 

MAXIMUM PEAK HEATER CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO 

CATHODE 

HEATER POSITIVE WITH RESPECT TO 

CATHODE 

HEATER WARM-UP TIME ( APPROX.) * 

TRIODE UNIT 

6.3 

200 

200A 

MAXIMUM CIRCJIT VALUE 

MAXIMUM GRID la CIRCUIT RESISTANCE:B 

FOR CATHODE - BIAS OPERATION 

FOR FIXED - BIAS OPERATION 

11.0 

PENTODE UNIT 

6.3 VOLTS 

200 VOLTS 

200A VOLTS 

SECOND 

TRIODE UNIT PEIITODE UNIT 

1.0 
0.5 

1.0 
0.25 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

CLASS A1 AMPLIFIER 

MEGOHM 

MEGOHM 

TRIODE UNIT PENTODE UNIT 

HEATER VOLTAGE 6.3 6.3 VOLTS 

HEATER CURRENT 0.45 0.45 AMP. 

PLATE SUPPLY VOLTAGE 200 200 VOLTS 

GRID 02 SUPPLY VOLTAGE ___ 150 VOLTS 

GRID fa VOLTAGE -6 --- VOLTS 

CATHODE - BIAS RESISTOR --- 180 OHMS 

AMPLIFICATION FACTOR 19 ---
PLATE RESISTANCE ( APPROX.) 5 750 300 000 OHMS 

TRANSCONDUCTANCE 3 300 6 200 mmHOS 

GRID 01 VOLTAGE ( APPROX.) 

FOR PÉATE CURRENT OF jo mAMP. - 19 -8 VOLTS 

PLATE CURRENT 13 9.5 MA. 

GRID g2 CURRENT --- 2.8 MA. 

AIME DC COMPONENT MUST NOT EXCEED 100 VOLTS. 

IF EITHER UNIT IS OPERATED AT MAXIMUM RATED CONDITIONS, GRID-R1-CIRCUIT RESISTANCES FOR BOTH 
UNITS SHOULD NIT EXCEED THE STATED VALUES. 

* HEATER WARM-UP TIME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 
BOS OF ITS RATED VOLTAGE AFTER APPLYING 4 TINES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 

OF THE TUBE HEATER IN SERIES RUTH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER °BERATING 
RESISTANCE. 
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6CU8 

R4TING CHART 
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6CU8 

PENTODE SECTION 

Et = 6.3 VOltS 

Ec3 = 0 VOltS 
Ec2 - 150 Volts 

05 

—1 0 

I 

= —1.5 Fci 

--
I 
2.) 

2.5 

E 

—3. 

O 100 200 300 

PLATE VOLTS 

400 

1 

TUG-SOL ELICTRIC INC. ELECTRON TUBE DIVISION EILCONFIELD, 11 ,,, JERSEY, U.S. R. PCTOB R 1, 1951 ELATE e5094 
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6CU8 

PENTODE SECTION 
/ 

Ef = 6.3 Volts 
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TENTATIVE DATA 6CU8 

6CU8 
TI;1100E SECTION 

Ef = 6.3 VOI ts 
Rp 

 Gm 

§
 

Ë
 

(G
m)

 
14 

I C
RO

MH
OS

 

re
 

ca
 

o
 

o
 

FA
CT
OR
 (

is
) 

il 

.075 

1 
o 

ii 
; ee' 

I l 
ç 

7. . 050 
at 

ee" i 
..... ,. 300 
SY 

Ze 

AL M 
A) o 

..c 
,-. 20o , %.Q, 

a 
.. . g 

V). 
/ 

...1 
2500 g io Zuj .025 a , 

a 
w 

." o :i. 

I.. 

e - 
b- 300 200< 

: < 
e 

100 cc e— 

o 
20° 
.,--r .1ç9 o 0 

-20 -15 -10 -5 

GRID VOLTS 

TOND- SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. OCTOBER 1, 191 PLATE 1,5095 



• 

• 



6CW5 

• 

MA, 

MAX 

GLASS E!).11_9 

19-1 BA,E 

OUTLINE DR.WI.G 
JEDEC 6-9 

3ï, 
MAX 

TUNC-SOL 

PENTODE 

COATED UNI POTENTIAL. CATHODE 

HEATER 

6.3 VOLTS 0.76 AM.. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 

BASING DIAGRAM 
JEDEC 9CV 

THE 6CW5 IS AN A.F. OUTPUT PENTODE IN THE 9 PIN MINIATURE CONSTRUCTION. IT IS 

INTENDED FOR USE IN SINGLE- ENDED PUSH-PULL OUTPUT STAGES. 

DIRECT INTERELECTRODE CAPACITANCES 

GRID MI TO ALL OTHER ELEMEN TS 

PLATE TO ALL OTHER ELEMEN TS 

PLA — E TO GRID SI (MAX.) 

GRID M1 TO HEATER (MAX.) 

RATINGS 

12 Mg 

6.0 eg 

0.6 Ag 

0.25 egf 

INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

HEATER VOL TAGE 6.3 VOLTS 

MAXIMUM PLATE VOLTAGE 250 VOLTS 

MAXIMUM PLATE VOLTAGE WITHOUT PLATE CURRENT 550 VOLTS 

MAXIMUM PLATE DISSIPATION 12 WAT TS 

MAXIMUM GRID #2 VOLTAGE 200 VOLTS 

MAXIMUM GRID 02 VOLTAGE WITHOUT CURRENT 550 VOLTS 

MAXIMUM GRID #2 DISSIPA — ION 1.75 WATTS 

MAXIMUM GRID 02 PEAK DISSIPATION 6 WATTS 

MAXIMUM CAT-100 EC UR RE NT 100 MAMPS 

MAXWIUM GRID m1 CIRCUIT RESISTANCE WITH AUTOMATIC BIAS 1 MEGOHM 

MAXIMUM PEAK CATHODE TO HEATER VOLTAGE (CATHODE 

PCSITIVE WITH RESPECT TO THE HEATER) 300 VOLTS 

CC COMPONENT OP' SAME 150 VOLTS 

MAXIMUM CATHODE TO HEATER VOLTAGE (CATHODE 

NEGATIVE WITH RESPECT TO HEATER) 100 VOLT' 

MAXIMUM CIRCUIT RESISTANCE BETWEEN HEATER AND CATHODE 20 000 OHMS 

INDICATE A CHANGE. 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL ELECTRIC 14C., ELECTRON UBE DIVISION, BLOOMFIELD, NEW JERSEY, SEPTENBER 1, 19 ,1 PLATE • 6212 



6CW5 

TUNO-SOL 

CONTINUED FROM PRECEDING PAGE 

TYPICAL CHARACTERISTICS 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT 0.76 AMP. 

PLATE VOLTAGE 170 VOLTS 

GRID 42 VOLTAGE 170 VOLTS 

GRID 41 VOLTAGE -12.5 VOLTS 

PLATE CURRENT 70 MAMPS 

GRID 42 CURRENT 5 MAMPS 

TRANSCONDUCTANCE 10 000 µMHOS 

AMPLIFICATION FACTOR OF GRID 42 WITH RESPECT TO GRID DI 8 

PLATE RESISTANCE 23 000 OHMS 

OPERATING CHARACTERISTICS 

CLASS A, ONE TUBE 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT 0.76 AMP. 

PLATE VOLTAGE 170 VOLTS 

GRID 42 VOLTAGE 170 VOLTS 

GRID 41 BIAS -12.5 VOLTS 

LOAD RESISTANCE 2400 OHMS 

ZERO-SIGNAL PLATE CURRENT 70 MAMPS 

ZERO-SIGNAL GRID 42 CURRENT 5 MAMPS 

INPUT AF VOLTAGE ( RMS) 7.0 VOLTS 

MAX. SIGNA LPLATE CURRENT 70 MAMPS. 

MAX. SIGNAL GRID #2 CURRENT 22 MAMPS 

MAX. POWER OJTPUT 5.6 WAT TS 

TOTAL HARMONIC DISTORTION AT MAX. POWER OUTPUT 10 PERCENTS 

INPUT AF VOLTAGE AT A POWER OUTPUT OF 50 MWATTS IRMS) 0.5 VOLTS 

SINGLE-ENDED PUSH-PULL; TWO TUBES, SINGLE TONE A 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT 0.76 AMP. 

SUPPLY VOLTAGE 300 VOLTS 

LOAD RESISTANCE 1000 OHMS 

ZERO-SIGNAL CATHODE CURRENT 69 MAMPS 

INPUT AF VOLTAGE ( RMS) 5.7 VOLTS 

MAX. SIGNAL CATHODE CURRENT 67 MAMPS 

MAX. POWER OUTPUT 4.8 WAT TS 

TOTAL HARMONIC DISTORTION AT MAX. POWER OUTPUT 9.3 PERCENTS 

INPUT AF VOLTAGE AT A POWER OUTPUT OF 50 MWATTS IRMS) 0.55 VOLTS 

SINGLE-ENDED PUSH-PULL; TWO TUBES, DOUBLE TONE A 

HEATER VOLTAGE 6.3 VOLTS 

HEATER CURRENT 0.76 AMP. 

SUPPLY VOLTAGE 300 VOLTS 

LOAD RESISTANCE 1000 OHMS 

ZERO-SIGNAL CATHODE CURRENT 69 MAMPS 

INPUT AF VOL- AGE FOR EACH TONE SEPARATELY ( RMS) 2.85 VOLTS 

MAX. SIGNAL CATHODE CURRENT 67 MAMPS 

MAX. POWER OUTPUT 5.9 WAT TS 

TOTAL HARMONIC DISTORTION AT MAX. POWER OUTPUT 8.5 PERCENTS 

A SEE CIRCUIT OIAGRAM AND REMARK ON FOLLOWING PAGE 



TENTATIVE DATA 6CW5 

  TUNO-SOL 

CONTINUED FR CM PRECEDING PAGE 

CIRCUIT DIAGRAM 
OF 

SINGLE-ENDED PUSH- PULL OUTPUT STAGE 

-0 

I F.PLT 
A. F. ‘dOLTAGE CD 

E=E 

REMARK 

SINGLE TONE DATA ARE OBTAINED WITH A PURE SINUSOIDAL INPUT VOLTAGE. HOWEVER, SUCH AN INPUT 
VOLTAGE IS IN GENERAL NOT REPRESENTATIVE FOR THE REPRODUCTION OF MUSIC AND SPEECH, SINCE 

A PURELY SINUSOIDAL TONE SELDOM OCCURS. THE DOUBLE TONE DATA ARE OBTAINED WITH TWO SINUS. 

OIDA_ SIGNALS OF DIFFERENT FREQUENCIES BUT OF THE `,AME AMPLITUDE. THIS APPEARS TO EirE PAP 

BETTER IN AGREEMENT WITH PRACTICE. IN THE CASE OF FULL DRIVE WITH TWO SINUSOIDAL SIGNALS 

DIFFERENT IN FREQUENCY BUT HAVING THE SAME AMPLITUDE THE OUTPUT POWER IS ABOUT HALF THE 
VALLE OBTAINED AT FULL DRIVE WITH A SINGLE SINUSOIDAL INPUT VOLTAGE CF "TWICE THIS AMPLITUDE 

TO MAKE COMPARISON POSSIFILE THE OBTAINED OUTPUT POWER WITH DOUBLE TONE IS THEREFORE 

MULTIPLIED BY 2. 

TUNG-SOL ELECTRIC INC., ELECTRON TUBE DIVISION, BLOOMFIELD, NEW JERSEY, U.S.A.. JUNE 1, 1960 ELATE $ 58F 





TENTATIVE DATA 6CW5 

6CW5 A.C. Load Resistance = 2400 Ohms 

Eb = 170 Volts 

E„= 170 Volts 
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TUNG-SOL ELE:TRIC INC., ELECTRON TUBE DIVISION, BLOONFIELD, NEW JERSEY, U.S.A., JUNE 1, 0960 PLATE 46860 





TENTATIVE DATA 6CX7 

7. 

rMAXT1  

la " 
MAX 

2d 

MAX 

GLASS BULB 

TUN 0-S0 L 

TWIN TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.4 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL BUTTuN 
9 PIN BASE 

9FC 

THE 6CX7 IS A MECIUM MU TWIN TRIODE IN T-IE 9 PIN MINIATURE CONSTRUCTION 
AND IS DESIGNED FOR OPERATION AS A CASCODE ( VHF) AMPLIcIER. EXCEPT FOR 

HEATER CNA,UCTER.STICS AND HEATER WARM-UP TIME, IT IS IDENTICAL TO THE 
4C)(7 

DIRECT INTERELECTRODE CAPACITANCES 
WELD 0315 CONNECTED TO HEATER UNIE S SPECIFIED DIFFERENTLY 

SECTION 01 SECTION OE 

GRID TO FLUTE: ( G TO P) 1. z --- uuf 

INPUT: G TO ( H+K+E.S. ) z.4 --- 14.1f 

OUTPUT: P TO ( H+K+E.S.) 1.3 ___ ugf 
HEATER TO CATHODE: ( H TO K) A 2.4 2.2 
PLATE TO CATHODE: ( P TO K) ( MAX) 0.17 0.17 uuf 

/2 PLATE TC 11 PLATE AND /1 GRID: 

/2 P TC ( fiP+/LG) ( MAX.) .027 guf 
PLATE TO PLATE: pa P TO 12 P) ( MAX.) .017 i.uf 
GROJNDED GRID OPERAT ON: 

INPUT: K TO ( G+I.S.+H+E.S.) 4.2 uuf 
OUTPUT: P TO ( G+1.3.+M+E.S.) 1.7 uu f 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

EACH SECTION 

HEATER VOLTAGE 

MAXIMUM HEATER-CATHODE VOLTAGE 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC CCMPONENT 

TOTAL DC AND PEAK C 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

MAX MUM PLATE VOLTAGE C 

MAXIMUM PLATE DISSIPATION 

A SHIELO W315 CONNECTED TO GROUND. 

6.3 VOLTS 

100 VOLTS 

200 VOLTS 

200 VOLTS 

250 VOLTS 

2 WATTS 

C UNOCR CUTOFF :ONDITIONS WHEN THE TUNE IS USED AS A CASCODE AMPLIFIER, HIS RATING MAY SE AS 
!MGM AS 300 VOLTS MARIEUR. 

CONTINUED ON FOLLOWING PAGE 

TUNG-SOL EUCTRIC INC. ELECTRON %ISE DIVISION BLOOmFIELD, NEW JERSEY, U.S.A. UELRNMER 1, 1955 PLATE 0453., 



6CX7 TENTATIVE DATA 

TUNS-SOL 

CONTINUED FROM PRECEDING PAGE 

RATINGS - CONT ID. 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

EACH SECTION 

CATHODE CURRENT ( MAX.) 

GRID CIRCUIT RESISTANCE ( MAX.) 

20 
0.5 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
CLASS Al AMPLIFIER - EACH SECTION 

HEATER VOLTAGE 

HEATER CURRENT 

PLATE VOLTAGE 

GRID VOLTAGE 

CATHODE BIAS RESISTOR 

PLATE CURRENT 

TRANSCONDUCTANCE 

AMPLIFICATION FACTOR 

GRID VOLTAGE FOR II, =10 uA ( APPROX.) 

MA. 

MF 5011M 

6.3 VOLTS 

0.4 AMP'. 

150 VOLTS 

0 VOLTS 

220 OHMS 

9.0 MA. 

6 400 uMHO 

39 
-10 VOLT 

 dl 

• 

• 



TENTATIVE DATA 6CX8 

f. 

7. 
U 

MAX.! 
T 

2 e 
MAX 

.01 
MAX 

GLASS BULB 

TUNII-SOL   

TRIODE— PENTODE 

MINIATURE T'PE 

COATÉD UNIrOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.75 AMP. 

AC OR DC 

ANY MOUNTING PCSITION 

BOTTOM VIEW 
SMALL BUTToN 
9 PIN BASE 

9Dx 

THE 6CXE . S A SHARP—CUTOFF PENTODE AND h MEDIUM—MU TRIODE IN THE 9 P N 
MINIATUPE CONSTKiCTION. THE PENTODE SECTION IS INTENDED PRIMARILY FOR 
USE AS A VIDEO AMPLIFIER. THE TRIODE SECTION IS SUITABLE FOR A 4.5 MEGA— 
CYCLE SOUND IF AMPLIFIER, SWEEP OSCILLATOR, SYNC SEPARATOR, SYNC AMP— 
LIFIER, OR SYNC CLIPPER. EXCEPT FOR HEATER RATINGS AND HEATER WAqM—UP 
TIME, THE 6CX8 IS ICINTICAL TO THE 8Cx8. 

DIRECT INTERELECTRODE CAPACITANCES 
*ITHOUT ENTFRNAL OUI [ LO 

PENTODE SECTION: 

GRID in TC PLATE 

INPUT 

OUTPUT 

TRIODE :iECTIOA, 

GRID TO FLATE 

INPUT 

OUTPUT 

PENTODE GRID aj TO TEIODE PLATE ( MAX.) 

TRIDDE GRIC TO PENTODE PLATE ( mAx.) 

PENTODE PLATE TO TRIcaDE PLATE ( MAX.) 

0.06 bi.o.f 
9.0 if 

4.4 kgf 

4.4 mgf 
2.2 pif 

0.38 mkf 

.005 b*if 

.018 ;.aif 
0.17 1.441 

RATINGS 
INTERPRETED ACCORCING TO DESI,N CENTER SISTER 

PENTODE TRIODE 
SECTION SECTION 

HEA"ER VOLTAGE 6.5T10% 6.',±10% VOLT 

MAX MUM P_ATE VOL -AGE 530 330 VOLTS 

MAximLM S2REEN — SUPPLY VOLTAGE 530 --- VOLTE 

MAXIMUM SOREEN VOLTAGE SE e RATING CHART 

MAXIMUM PDSITIVE DC GRID Al VOLTAGE 0 0 VOLT', 

MAXIMUM PLATE DISSIPATION 5.0 2.0 WATTS 
MAXIMUM SOPEEN DIESIPATION 1.1 --- W:TT ,E-.. 

CONTINUED ON FOLLOWING PAGE 

TLAG-sOL ELE TRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NE A ,JERSEY, U.S.A. SEPTEMBER 1, 1957 PLATE 0,..t1 



6CX8 TENTATIVE DATA 

• 

TUNO-SOL 
CONTINUED FROM PRECEDING PAGE 

RATINGS - CONT'D 
INTERPRETED ACCORDING TO DESIGN CENTER SYSTEM 

MAXIMUM HEATER —CATHODE VOLTAGE: 

HEATER POSITIVE WITH RESPECT TO CATHODE 

DC COMPONENT 

TOTAL DC AND PEAK 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 

MAXIMUM GRID di CIRCUIT RESISTANCE 

WITH FIXED BIAS 

WITH CATHODE BIAS 

HEATER WARM—UP TIME ( APPROX.). 

PENTODE TRIODE 
SECTION SECTION 

100 100 VOLTS 
200 200 VOLTS 

200 200 VOLTS 

0.25 0.5 MEGOHMS 

1.0 1.0 MEGOHMS 

11.0 SECONDS 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 
L ALL Al AMPLIFIER 

PENTODE 
SECTIOR 

TRIODE 
SECTION 

HEATER VOLTAGE 05.3±10$ 6.3±10$ 6.3±10$ VOLT 

HEATER CURRENT 0.75 0.75 0.75 AMP. 

PLATE VOLTAGE 40 200 150 VOLTS 

SCREEN VOLTAGE 125 125 --- VOLTS 

GRID Bi VOLTAGE OA --- --- VOLTS 

CATHODE—BIAS RESISTOR --- 68 150 OHMS 

AMPLIFICATION FACTOR --- 40 
PLATE RESISTANCE ( APPROX.) 70 000 8 700 OHMS 

TRANSCONDUCTANCE --- 10 000 4 600 µMHOS 

PLATE CURRENT 40 24 9.2 MA. 

SCREEN CURREnT 15.5 5.2 --- MA. 

GRID RI. VOLTAGE(APPROx.) 

lb = 10QMA. - 8.5 - 5.0 VOLTS 

DESIGN- MAXIMUM RATINGS ARE THE LIMITING VALUES EXPRESSER WITH RESPECT TO BOGIE TUBES XT WHICH 
SATISFACTORY TUBE LIFE CAN BE EXPECTED TO OCCUR. TO OBTAIN SATISFACTORY CIRCUIT PERFORMANCE, 
THEREFORE, THE EQUIPMENT DESIGNER MUST ESTABLISH THE CIRCUIT DESIGN SO THAT NO DESIGN-MAxIMUM 

VALUE IS EXCEEDED WITH A BOGIE TUBE UNDER THE WORST PROBABLE OPERATING CONDITIOAS RITO RESPECT 

TO SUPPLY-VOLTAHE VARIATION, EQUIPMENT COMPONENT VARIATION, EQUIPMENT CONTROL ADJUSTMENT, LOAD 
VARIATION, AMO ENVIRONMENTAL CONDITIONS. 



TENTATIVE DATA 6CX 8 

• 
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6CX8 TENTATIVE DATA 

6CX8 
PENTODE SECTION 

Ff = 6.3 Volts 

Fb = 200 Vol ts 

—10.0 — 7 5 — 5 0 
GRID # 1 VOLTS 

2 5 

I 5000 

1 0000 
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TENTATIVE DATA 6CX8 

6CX8 
PENTODE SECTION 

Ef 6.3 Volts 

Eh = 200 Volts 

TuN0-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NEW JERSEY, U.S.A. SEPTEMBER 1, 1957 PLATE 45064 
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6 CY5 

TUNG•SOL 

_.1.750" L._ 
I MAX. 

t 

1875" 
MAX 

2125" 
MAX 

;LASS BULB 

wINIATURE RJTTON 
7 PIN BASE El- 1 

OUTLINE DR.MING 
JEDEC r-2 

TETRODE 

COATI Li LAI  POTi LT CAL re. -HLY,J 

H 

6.5±C.E. vCLI 

AC OR DC 

ANY MOUNTING POSITION 

THE feCY5 13 A SHARP—CUTOFF TETRODE IN THE 7—PIN MINIATURE CONSTRUCT'ON 
AND IS DESI ,.3NED FOR SERVICE IN VHF TUNES OF TELEVISION RECE IVES. 
EXCEFT FOR hEATER FATINGS AND HEATER WARM—LP TIME, THE 6CY5 IS IDENTICAL 
TO TF.E 2CY!'5, 3CYfi AND 4CY5• 

GRID in TO PLATA 

INPUT 

OUTPuT 

DIRECT INTERELECTRODE CAPACITANCES" 

RATINGS 
INTERPRETED ACCORDING To () FUCA CENTER GESTEN 

0.05 4P 

4.5 4“ 

5.0 

MAXIMUM PLATE VOLTAGE 180 VOLTS 

MAXIMUM GRIJ 62 ( SCREEN) SUPPLY VOLTAGE 180 VO_TS 

MAXIMUM GRID 62 VOLTAGE SEE GRID #2 «INPUT RATING CHART 

MAXIMUM PLATE DISS PAlION 2.0 WA -TS 

MAXIMUM GRI1) 62 DISSIPATION 0.5 WATTS 

MAXIMUM GRP> NI. ( CONTROL GRID) VOLTAGE 

POSITIVE VALUE 0 MA. 

MAXIMUM CAT-RODE CURRENT 20 MA. 
MAXIMUM HEATER— CATHODE VOLTAGE 

NEUTER POSITIVE ,s17.1- RESPECT TO CATHODE 100 VOLT: 

mEwTER 611.11,IlvF aESPECT TO CATHODE 100 VOLT:, 

A MITm SHIELD 491 ,6 COMMUTED To CATHODE. 

— IwIrDICATEE U CHANGE. 

CONTINUED ON FOLLOWING PAGE 

•  
-'uNs-sOL ELECnIC INC. ELECTRON TUBE DIVISION BLoONFIELD, HEN JERSEY, U.S. A. CECE«RER 1, 1961 PI ATE #632. 



6CY5 

e'  TUNO-SOL   

CONTINUED FROM PRECEDING PAGE 

TYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

• 
AIE VOLTAGE 

RID 02 VOLTAGE 

GRID in VOLTAGE 

PLATE RESISTANCE 

TRANSCONDUCTANCE 

(RID fj CUTOFF BIAS C 

PLATE CURRENT 

,RID 02 CURRENT 

" PLATE CURRENT 20 it A. 

125 VOLTS 
80 yours 
—1 VOLTS 

0.1 MEGOHM 

8 000 gMNOS 

—6 VOLTS 

10 MA. 

1.5 MA. 

100 

6CY5 
GRID #2 INPUT 
RATI ,4G CHART 

k 

00 20 — WO 60 80 100 
SCREEN VOLTAGE EXPRESSED AS "A. OF MAX. SCREEN SUPPLY VOLTAGE RATING 



6CY 7 

GLASS BULB 

TUNG-SOL 

DOUBLE TRIODE 

MINIATURE TYPE 

COATED UNIPOTENTIAL CATHODE 

HEATER 

6.3t10% VOLTS 0.75 AMP. 

AC OR DC 

ANY MOUNTING POSITION 

BOTTOM VIEW 
SMALL BUTTO.N 
9 PIN BASE 

9LG 

THE 6CY7 IS A DISSIMALAR DOUBLE TRIODE IN THE 9 PIN MINIATURE CONSTRUC — 

TION AND IS INTENDED FOR USE AS A COMBINED VERTICAL—DEFLECTION OSCILLATOR 
AND AMPLIFIER IN TELEVISION RECEIVERS. EXCEPT FOR HEATER RATINGS AND 
HEATER WARM—UP TIME, THE 6CY7 IS IDENTICA— TO THE 8CY7. 

GRID TO PLATE 
INPUT 
oJ —eur 

HEATER VOLTAGE 

MAXIMUM DC PLATE VCLTAGE 550 350 VOLTS 
MAXIMUM PEAK POSITIVE PULSE PLATE VOLTAGE --- 1 800 VOLTS 
MAXIMUM PEAK NEGATIVE GRID VOLTAGE 400 250 VOLTS 
MAXIMUM PLATE DISSIPA — ION 1.0 5.5A WATTS 

MAxIMLM DC CATHODE CURRENT --- 35 MA. 
MAXIMUM DC PEAK CATHODE CURRENT 120 MA. 
MAXIMUM HEATER CATHODE VOLTAGE 

HEATER POSITIVE WITH RESPECT TO CATHODE 
DC COMPONENT 100 100 VOLTS 
TOTAL DC AND PEAK 200 200 VOLTS. 

HEATER NEGATIVE WITH RESPECT TO CATHODE 

TOTAL DC AND PEAK 200 200 VOLTS 
MAXIMUM GRID CIRCUIT RESISTANCE 

WITH FIXED BIAS 2.2 --- MEGDHMS 
WITH CATHODE BIAS 2.2 2.2 MEGDHMS 

DIRECT INTERELECTRODE CAPAC'TANCES — 

SEC. 1 

1.8 
1.5 

0.30 

APPROX.. 

RATINGS 
INTERPRETED ACCORDING TO DESIGN CENTER SOSTEN 

SEC. 2 

4.4 Metf 
5.0 golf 
1.0 ggf 

VERTICAL-8 VERTICAL-8 
OSCILLATOR DEFLECTION 
SERVICE AMPLIFIER 
(SEC. 1 I CSEC. 2 I 
6.5 6.5 VOLTS 

CONTINUED ON FOLLOWING PAGE 

-AN INDICATES A CHANGE. 

TANG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOOMFIELD, NE. JERSEY, U.S.A. DECEMBER 1, 1959 PLATE I1569S 



6CY7 

TIIN8.8111.   

CONTINUED FROM PRECEDING PAGE 

-YPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

SECTION 1 SECT ION 2 
(OSCILLATOR) ( AMPLIFIER) 

HEATER VOLTAGE 0.3 b.', 6.; VOLTS 

HEATER CURRENT 3.75 0.7;'  0.75 AMP. 

PLATE VOLTAGE 250 60 150 VOLTS 

GRID VOLTAGE -3.0 0 --- VOLTS 

CATHODE — BIAS RESISTOR --- --- 620 OHM 

AMPLIFICATION FACTOR 68 5.0 
PLATE RESISTANCE ( APPROX.) 52 000 920 OHMS 

TRANSCONDUCTANCE 1 300 5 400 µMHO' 

PLATE CURRENT 1.2 80 30 MA. 
PLATE CURRENT ( APPROX.) Ec .- 3°V. --- 3.5 MA. 
GRID VOLTAGE ( APPROX.) Ib= 200 µA. —40 VOLTS 

GRID VOLTAGE ( APPROX.) Ib = 1° µA. -5.5 ___ VOLT 

eWITHOUT EXTERNAL SHIELD. 

IN STAGES OPERATING WITH GRID LEAK RIMS. AN ADEQUATE CATHODE BIAS RESISTOR OR OTHER SuITAALF 

MEANS IS REQUIRED TO PROTECT THE TUBE IN THE ABSENCE OF EXCITATION. 

FOR OPERATION IN A 525-LINE, 30- FRAME SYSTEM AS DESCRIBED IN E STANDARDS OF GOOD EN9INEE , ,A 
PRACTICE FOR TELEVISION BROADCAST STATIONS. FEDERAL COMMUNICATIONS COMMISSION", THE DUTY CI 
OF THE VOLTAGE PULSE MUST NOT EXCEED 15% OF ONE SCANNING CYCLE. 

DESIGN-MAXIMUM RATINGS ARE THE LIMITING VALUES EXPRESSED WITH RESPECT TC BOGIE TU9E! AT WHICH 

SATISFACTORY TUBE LIFE CAN BE EXPECTED TO OCCUR. TO OBTAIN SATISFACTORY CIRCUIT PERFORMANCE, 

THEREFORE. THE EQUIPMENT DESIGNER MUST ESTABLISH THE CIRCUIT DESIGN SO THAT NO DESI“N-MAXIMUM 
VALUE IS EXCEEDED WITH A BOGIE TUBE UNDER THE WORST PROBABLE OPERATING CONDITIONS wi -H RESPECT 

TO SUPPLY-vOLTAGE VARIATION. EQUIPMENT COMPONENT VARIATION, EQUIPMENT CONTROL ADJuSTmENT. LOAD 
VARIATION, AND ENVIRONMENTAL CONDITIONS. 
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6CY7 
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Ef = 6.3 Volts 
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SECTION 2 

Ef = 6.3 Volts 
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6CZ5 

e  TU118.80L 

BEAM POWER PENTODE 

MINIATURE TYPE 

UNIPOTENTIAL CATHODE 

HEATER 

6.3 VOLTS 0.45±6% AMP. 

AC OR DC 

ANY MOUNTING POSITION 

GLASS BULB BOTTOM VIEW 
SMALL BUTTON 
y PIN NOVAL 

BAN 

THE 6CZ5 IS A HIGH PERVEANCE BEAM POWER PENTODE IN THE 9—PIN MINIATURE 
CONSTRUCTION. IT IS INTENDED PRIMARILY FOR USE AS A VERTICAL —DEFLECTION 
AMPLIFIER TUBE IN HIGH—EFFICIENCY DEFLECTION CIRCUITS OF TELEVISION 
RECEIVERS UTFLIZING PICTURE TUBES HAV!NG DIAGONAL DEFLECTION ANGLES OF 
11C DEGREES AND OPERATING AT VOLTAGES UP TO 18,000 VOLTS. IT IS ALSO 
USEFUL IN THE AUDIO OUTPUT STAGES OF TELEVISION AND RADIO RECEIVERS. 
THERMAL CHARACTERISTICS OF THE HEATER ARE CONTROLLEC SUCH THAT HEATER 
VOLTAGE SURGES DURING THE WARM—UP CYCLE ARE MINIMIZED PROVIDED IT IS 
USED WITH OTHER TYPES WHICH ARE SIMILARLY CONTROLLED. 

DIRECT INTERELECTRODE CAPACITANCES 
wITHODT EXTERNAL SPIEL() 

GRID iNj TO PLATE ( MAX.) 

GRID /a TO: (K+G3*G2+H) 

PLATE TO: (K+GPG2+H) 

RATINGS 
INTERPRETED ACCORDING TO DEGIAR MAXIMUM SYSTEM 

VERTICAL DEFLECTION AMPLIFIERA 

0.4 4./ef 

9.0 4-- .u4 f 
6.0 f 

HEATER VOLTAGE 6.3 VOLTS 
MAX'MUM PLATE VOLTAGE: 

DC 315 VOLTS 
PEAK POSITIVE PULSE ( ABS. MAX.) B 2 200C VOLTS 

MAX MUM GRID 02 VOLTAGE 3154— VOLTS 
MAX MUM PEAK NEGATIVE- PULSE GRID 01 VOLTAGE —2754— VOLTS 
MAXIMUM CATHODE CURRENT: 

'EAR 1554— me. 
AVERAGE 454— MA. 

MAXIMUM PLATE D;SSIPATION 10 WATTS 

MAXIMUM GRID 02 INPUT WATTS 
MAXIMUM PEAK HEATER - CATHODE VOLTAGE: 

HEATER NEGATIVE WITH RESPECT TO CATHODE 200 VOLTS 
HEATER POSITIVE WITH RESPECT TO CATHODE 200D VOLTS 

BULB TEMPERATURE , AT HOTTEST POINT ON BULB SURFACE) 250 °C 

HEATER WARM- UP TIME (APPROX.) * 11.0 SECONDS 

CONTINUED OR FOLLOWING PAGE 

—0. INDICATES A CHANGE. 

TDAG-SOL ELECTRIC INC. ELECTRON TUBE DIVISION BLOONFIELD, NEW JERSEY, U.S.A4 AIGUS! 1, 1960 PLATE « Ac 



6CZ5 

TUNIPSOL 
CONTINUED FROM PRECEDING PAGE 

RATINGS - coNT ,D. 
INTERPRETED ACCORDING TO DESIGAMAXIMUM SYSTEM 

VERTICAL DEFLECTION AMPLIFIERA 

MAXIMUM CIRCUIT VALUES 

GRID 01 CIRCUIT RESISTANCE: 

FOR FIXED — BIAS OPERATION 

FOR CATHODE — BIAS OPERATION 

0.5 

lYPICAL OPERATING CONDITIONS AND CHARACTERISTICS 

MEGOHM 

MEGOHM 

CHARACTERISTIn 

CLASS A1 AMPLIFIER 

HEATER VOLTio;E 6.i5 6.3 VOLT 

HEATER CURREXT 0. 145 0.45 AMP. 

PLATE VOLTAGE 75 250 VOLT 

GRID 02 ( SCREEN—GRID) VOLTAGE 250 250 VOLT 
GRID 11. ( CONTROL — GRID) VOLTAGE 0 - 14 VOLT 

PLATE RESISTANCE ( APPROX.) —__ 73 000 OHMS 

TRANSCONDUCTANCE ___ 4 800 meAHO , 

PLATE CURREN - 130G 46 MA. 

GRID 02 CURRENT 16 G 4.6 le MA. 

GRID 11 VOLTAGE ( APPROX.) FOR 

PLATE CURRENT OF lOp /.LAMP. -440 4-- VOLT 

NOTES 

ARO DESCRIBED IN " STANDARDS OF GOOD ENGINEERING PRACTICE CONCERNING TELEVISION BROADCAST 
STATIONS . , FEDERAL COMMUNICATIONS COMMISSION. 

BT HIS RATING IS APPLICABLE WHERE THE DURATION OF THE VOLTAGE PULSE DOES MOT EXCEED 15 PER 

CENT OF ONE VERTICAL SCANNING CYCLE. IN A 525-LINE, 30-FRAME SYSTEM, 15 PER CENT OF ONE 
SCANNING CYCLE IS 2.5 MILLISECONDS. 

C URDER NO CIRCUM,TANCES SHOULD TIIU ABSOLUTE VALUE OE EXCEEDED. 

° THE DC COMPONENT MUST NOT EXCEED 100 VOLTS. 

E SUBSCRIPT 1 INDICATES THAT GR.I0 V1 CURRENT DOES NOT FLOW DURING ANY FART OF THE INPUT CYCLE. 

' THE TYPE OF INPUT COuPLING NETWORK USED SHOULD NOT INTRODUCE TOO MUCH RESISTANCE IN THE 
01 CIRCUIT. TRANSFORMER OR IMPEDANCE- COUPLING DEVICES ARE ECOMMENDED 

' THESE VALUES CAN BE MEASURED BY A METHOD INVOLVING A RE- CURRENT WAVEFORM SUCH THAT THE PLV  
DISSIPATION AND GRID 12 INPUT WILL BE KEPT WITHIN RATINGS IN ORDER TO PREVENT DAMAGE TO Tm 
TUBE. 

* HEATER WARY- UP - IME IS DEFINED AS THE TIME REQUIRED FOR THE VOLTAGE ACROSS THE HEATER TO REACH 
80% OF ITS RATE. VOLTAGE AFTER APPLYING TIMES RATED HEATER VOLTAGE TO A CIRCUIT CONSISTING 

OF THE TUBE HEATER IN SERIES WITH A RESISTANCE OF VALUE 3 TIMES THE NOMINAL HEATER OPERATING 
RESISTANCE. 





6CZ5 TENTATIVE DATA 

6CZ5 
PENTODE 

Ef = 6.3 Volts 
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