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RCA TUBE 
HANDBOOK 
HB-3 

RECEIVING-TYPE 

INDUSTRIAL TUBE 

SECTION 

This Section contains data on "special red" 

tubes; premium tubes; tubes for computer 

and "on-ofT" control applications; 1ow-

microphonic amplifier tubes; and similar 

special types. 

For farther Technical Information, write In 
CommereialEngineering, Tabe Division, 
Radio C.orporafion of ilmerica, Ilarrison, N. J. 
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RCA Industrial Receiving-Type Tube 
Application Guide 

t. AF Amplifier 
2. Automatic Gain Control --•. 
3. Balanced Modulator 

Balanced Mixer 
4. Cathode-Coupled, 

Direct-Drive (RF) 
5. Cathode Drive (RF) 

~. (Grounded Grid) 
6. Cathode Follower 
1. Clipper 
8. Converter 
9. DC Amplifier 

,,,,10. Delay Circuit 
X11. Demodulator 
12. Detector, Audio 
13. Dever 
14. Frequency Converter 
15. Frequency Divider 
16. Frequency Multiplier 
17. Gated Amplifier 
18. Grid-Control led Rectifier 
19. Indicator, Voltage 
20. IF Amplifier 
21. Inverter 
22. Limiter 

23. Low-Plate-Voltage 
Nuvistor Type 

24. Mixer 
25. Modulator 
26. Multivibrator 
27. Oscillator, RF 
28. "On-Off" Control 
29. Phase Inverter 
30. Pulse Amplifier 
31. Pulse Modulator 
32. RF Power Amplifier 
33. RF Voltage Amplifier 
34. Rectifier 
35. Relay 
36. Sweep-Circuit Oscil lator 
37. Switching 
38. Transducer 
39. Tubes Operating from 

Battery Supplies 
40. Video Amplifier 
41. Voltage Reference 
42. Voltage Regulator 
43. Voltage Regulator, Series 
44. Volume-Expander-Compressor 

1 AF Amplifier 

CLASS- A~ 

Twin Diode-Med.-Mu Triodes 

12SW7 26C6 

High-Mu Triode - 5719 

'~""'ower Triodes 

955 5718 9002 

Medium-Mu Twin Triodes 

5670 5692 •6189 

5687 6072 

~ `'iigh-Mu Twin Triodes 

6112 6681/ 12AX7A 

Twin Power Triode 3A5 

Sharp-Cutoff Pentodes 

6AH6WA 1620 

Power Pentodes 

3A4 5672 
6AG7Y 6677/6CL6 
6AK6 7054 
1621 8077/7054 

Beam Power Tubes 

12A6 •6005 
1622 6550 
5686 6550/V1 
5824 6669/6AQSA 
5881 7061 
5902 

Twin Beam Power Tube 
26A7GT 

Pentagrid Amplifier - 1612 

Beam-Deflection Tube - 7360 

~~U L_l 
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CLASS - AB ~ 

Medium•Mu Twin Triode 

~ 5670 

Beam Power Tubes 

1614 6669/6AQSA 
1619 7551 

X6005 7558 

Twin Beam Power Tube 
26A7GT 

CLASS - B 

Twin Power Triode - 1635 

Z Automatic Gain Control 
Remote-Cutoff Pentode 

X5749 

3 Balanced Modulator/ 
Balanced Mixer 

Beam-Deflection Tube 

7360 

4 Cathode-Coupled, 
Direct-0rive (RF) 

Medium-Mu Twin Triodes 

6DJ8/ECC88 
6922/ E88CC 

5 Cathode Drive (RF) 
(Grounded Grid) 

High-Mu Triodes 

6J4 
■ 8058 

6 Cathode Follower 

~ 8532 

Medium-Mu Triodes 

6814 X8056 

Medium-Mu Twin Triodes 

X5670 
5687 
5965 

6350 
6922!E88CC 

7 Clipper 

Twin Diodes 

~ 5726 

7044 
730P 

705: 

8 Converter 

Pentagrid Converters 

12577 26 D6 575C 

9 DC Amplifier 

Sharp-Cutoff Pentode - 5693 

Medium-Mu Twin Triode- 5692 

High-Mu Twin Triode - 5691 

10 Delay Circuit 

Sharp-Cutoff Pentodes 

6A56 
5636 

I1 Demodulator 

"~ 

~ 5725 

Beam-Deflection Tube 7360 

12 Detector Audio 

Twin Diode—Med.•Mu Triodes,, 

12SW7 26C6 

VHF 

Twin Diodes 

5726 6663!6AL5 7055 
5896 6887 

UHF L 
Diodes 

9005 9006 

~~~ 
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13 Driver 

~~ Beam Power Tubes 

5763 7551 7905 
6417 7558 

~-~. 14 Frequency Converter 

High-Mu Triode - 6664/6A84 

High-Mu Twin Triode 

6679/12AT7 

"`~. Beam-Deflection Tube - 7360 

15 Frequency Divider 

Medium-Mu Twin Triodes 

X5670 5964 6350 
5687 6211 7044 
5963 

Power Pentode - 6197 

16 Frequency Multiplier 

FREQUENCY DOUBLER 

High-Mu Triode 

~ 8808 

Power Triode 

~ 8203 ~ 8627 

~- Twin Tetrode - 6360A 

Power Pentodes 

7054 8077/7054 

Beam Power Tubes 

-"'~ 5763 7551 7905 
6417 7558 

FREQUENCY TRIPLER 

Beam Power Tubes 

5763 6417 7905 

Twin Power Pentode - 6939 

17 Gated Amplifier 

Sharp-Cutoff Pentodes 

6 A S6 ~ 5725 
5636 

Pentagrid Amplifier - 5915 

18 Grid-Controlled Rectifier 

Triodes (Thyratron) 

6D4 884 

Tetrodes (Thyratron) 

2D21 2050A 5727 
2050 5696 6012 

19 Indicator, Voltage 

Electron-Roy Tubes 

1629 6977 

20 IF Amplifier 
VHF 

Medium-Mu Triodes 

~ 7586 ~ 8056 

Medium-Mu Twin Triodes 

5687 6922,'E88CC 
6386 7308 

Sharp-CutoFf
}

Pentodes 

~6AU6WB+ 6676!6CB6A 
5654 7056 

~~U Ll 
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Remote-Cutoff Pentodes 
~57gg 6660/6BA6 

Sharp•Cutoff Tetrode - X7587 

High-Mu Triode - X7895 

UHF 

Sharp-Cutoff Pentodes 

5840 ~ 6186 

Semiremote-Cutoff Pentodes 

5899 6206 

Remote-Cutoff Pentode - 9003 

21 Inverter 

Medium-Mu Triode - 6814 

Medium-Mu Twin Triodes 

6350 7044 

22 Limiter 
High-Mu Twin Triode - 7898 

23 Low-Plate-Voltage 
Nuvistor Type for 
Hybrid Equipment 

Medium-Mu Triode - X 8056 

24 Mixer 
VHF 

Medium-Mu Twin Triodes 

407A ~5814A 6922/E88CC 
5670 6386 

High-Mu Twin
+ 

Triodes 

~12AT7WA
}
+ 7898 

~12AT7WB
+

Medium•Mu Triode —
Sharp-Cutoff Pentodes 

6678/6U8A 7059 

Sharp-Cutoff Tetrode • X7587 

Sharp•Cutoff Pentodes 

6 A S6 ~ 5725 

Pentagrid Converters 

12SY7 26D6 5750 

UHF 

Diode - 9005 

Medium-Mu Twin Triode 

~ 6J6WA 

Sharp-Cutoff Pentodes 

5636 9001 

Remote-Cutoff Pentode - 9003 

25 Modulator 

Twin Tetrode - 6360A 

Beam Power Tubes 

7ss 1 

Power Pentodes 
7osa 

26 Multivibrator 

7556 

eo77/7osa 

Medium-Mu Twin Triodes 

407 A 
X5670 
5687 
5692 

~5814A 

X6189 
6350 
6680/12AU7A 
6922/ E88CC 
7044 

High-Mu Twi
}
n Triodes 

~12AT7WA+ 5751 

~~U U 
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27 Oscillator, RF 
VHF 

Power Triode - X8203 

High-Mu Triode - 6664!6AB4 

Medium-Mu Twin Triodes 

407A ~5814A 6680/12AU7A 
^~ X5670 6111 

High-Mu Twi}}n Triodes 

~12AT7WA++F 7898 

~12AT7W8+ 

..~. 

,/`^-

Medium-Mu Triode —
$harp-Cutoff Pentodes 

6678/6U8A 7059 

Twin Tetrode - 6360A 

Beam Pow
}
er Tubes 

3B4WA+ 5763 7558 
1614 6417 7905 
1619 7551 

Power Pentodes 

1613 7054 8077/7054 

Medium-Mu Triode —
Power Pentode 

7060 
Pentagrid Converters 

12SY7 26D6 5750 

UHF 

Medium-Mu Triodes 

6F4 ~ 8056 ~ 8393 
X7586 

High•Mu Triodes 
X7895 8058 8808 

Power Triodes 

955 ~ 8627 9002 
5718 

~ Medium-Mu Twin Triodes 
~6J6W A} 6021 

$horp-Cutoff Tetrode - ~ 7587 

Twin Power Pentode 6939 

28 "On-Ofi" Control 
(Involving Long 
Periods of Operation 
Under Cutoff Conditions) 
Twin Diode - 6887 

Medium-Mu Triode - 6814 

Medium-Mu Twin Triodes 

5844 5965 6922/E88C C 
5963 621 1 7044 
5964 6350 

sharp•Cutoff Pentode - 6AS6 

Power Pentode - 6197 

Pentagrid Amplifier - 5915 

29 Phase Inverter 

Medium-Mu Triode - 6814 

Medium-Mu Twin Triodes 

X5670 6350 
5687 

TSB 14 A 
6189 

6680/12AU7 A 
6922/EBBCC 
7044 

High-Mu Twin Triodes 

5691 7058 
5751 

30 Pulse Amplifier 

Medium-Mu Triode - 6814 

Medium-Mu Twin Triodes 

X5670 6350 7044 
5687 

31 Pulse Modulator 

Twin Diode 

5726 

Electronic 
Components 
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32 RF Power Amplifier 

VHF 

Power Triode - X8203 

Twin Power Triode 3A5 

Beam Pow}}er Tubes 

384WA-F 
1614 
1619 

5686 7551 
5763 7558 
6417 7905 

Medium-Mu Triode —
Power Pentode 

7060 

Power Pentodes 

3A4 6AN5 7054 

6AG7Y 1613 8077!7054 

UHF 

High-Mu Triode 

■ 8808 

Power Triodes 

955 X8627 9002 

5718 

Twin Power Tetrode - 6360A 

Twin Power Pentode - 6939 

33 RF Voltage Amplifier 

VHF 

Medium-Mu Triodes 

5842'417A 8056 

~ 7586 

X8393 

High-Mu Triodes 

6664/6A84 X7895 8628 

Medium-Mu Twin Triodes 

6DJ8'ECC88 6386 
407A 6922/E88CC 
61 1 1 7057 

High-Mu Twin Triode 

6679'12A T7 

Sharp-Cutoff Tetrodes 

X7587 7717'6CY5 

Sharp-Cutoff Pentodes 

1L4 5693 

6AC7W 5847i404A 

6AH6WA 6186 `~ 
~6AU6WB 6661i6BH6 

6SJ7Y 6676'6CB6A 
408A 6688A 

X5654 7056 
5678 

Remote-Cutoff Pentodes 

26A6 6660/68 A6 `"' 
X5749 6662/68J6 

Medium-Mu Triode —
Power Pentode 

7060 

UHF 

High-Mu Triodes 

6J4 8532 
~ 8058 

Sharp-Cutoff Pentodes 

959 5840 9001 

Semiremote-Cutoff Pentodes 

5899 6206 

Remote-Cutoff Pentode - 9003 

34 Rectifier 

POWER 
Full-Wove Gas Type 83 

Full-Wage Vacuum Types 

5R4GYB 2076/SR4GYB 
6X4W 6202 

LOW CURRENT 

Twin Diodes 

X5726 6663/6AL5 
5896 7055 

~r..r' 

~~ 

~.., 
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/'\ 

Single Diodes 

9005 

PULSE 
Half-Wave Vacuum Type • 5642 

9006 

35 Relay 
Glow-Discharge 

~"~ (Cold-Cathode) Tubes 

OA4G 1C21 5823 

Triodes (Thyratron) 

6D4 884 

i1Tetrodes (Thyratron) 

2D21 5663 5727 
2050 5696 6012 
2050 A 

36 Sweep•CircuitOscillator 

Triode (Thyratron) - 884 

37 Switching 

Twin Diode - 6887 

Beam-Deflection Tube -7360 

38 Transducer 

~~lechano-Electronic Transducer 

5734 

39 Tubes Operating 
from Battery Supplies 

~~N OMINAL-12- VOLT STORAGE 
BATTERY SYSTEMS 

Twin Diode - 7055 

Twin Diode—High•Mu Triode 

f ,`  7724' 14GT8 

dedium-Mu Twin Triode - 7057 

High-Mu Twin Triodes 

7058 7898 

Medium-Mu Triode —
Sharp-Cutoff Pentodes 

7059 7258 

Medium-Mu Triode —
Power Pentode 

7060 
Sharp-Cutoff Pentode - 7056 

Power Pentodes 
7054 8077!7054 

Beam Power Tubes 

7061 7551 

NOMINAL-6-VOLT STORAGE 
BATTERY SYSTEMS 

Twin Diode - 6663!6AL5 

High-Mu Triode - 6664/6AB4 

Medium-Mu Twin Triode 

6680!12AU7A 

High-Mu Twin Triodes 

6679!12AT7 
6681 ' 12AX7A 

Medium-Mu Triode —
Sharp-Cutoff Pentode 

6678/6U8A 

Twin Tetrode - 6360A 

Remote-Cutoff Pentodes 

6660~6BA6 6662'6BJ6 

Sharp-Cutoff Pentodes 
6661 /6BH6 6676/6C86A 

Power Pentode - 6677/6C L6 

Beam Power Tubes 

6669/6AQSA 7905 

~~U u 
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NOMINAL-24-VOLT STORAGE 
BATTERY SYSTEMS 

Twin Diode -
Medium-Mu Triode 

26C6 

Twin Power Triode - 6082 

Remote-Cutoff Pentode - 26A6 

Pentagrid Converter - 26D6 

Twin Beam Power Tube 

26A7GT 

FILAMENTARY-CATHODE 
TYPES OPERATING 

FROM DRY-CELL 
BATTERY SUPPLIES 

Half-Wave Vacuum Rectifier 
5642 

Twin Power Triode - 3A5 

Shorp-Cutoff Pentode - 1L4 

Power Pentode - 3A4 

Beam Power Tube - 1619 

40 Video Amplifier 

Sharp-Cutoff Tetrode - 7587 

Shorp-Cutoff Pentode - 5639 

Power Pentodes 

6AG7Y 
6AN5 

6677/6CL6 

41 Voltage Reference 

Glow Discharge 
(Cold-Cathode) Tub

}
es 

5651 A ~ 5651 W Ai- 5783 

42 Voltage Regulator 

Glow Discharge 
(Cold-Cathode) Tubes 

OA2 } OC2 6073 
~OA2WA+ OC3 6073/OA2 

OA3 OC3A 6074 
OA3A OD3 6074/082 
OB2 } OD3A 6626/ 

~OB2WA+ 991 OA2WA 

43 Voltage Regulator, 

Series 

Low-Mu Twin Triodes 

6A57G ~60BOWA 
6080 6082 

6336A 

Beam Power Tube - 5902 

44 Volume Expander-
Compressor 

Pentagrid Mixsr - 1612 

~~ 

~ Premium Type. Premium types are subjected to more rigorous 

tests and controls than other types. 
■ Nuvistor Type. 
For data on this type, refer to Military Specification. A copy 

of the appl icable Mil itary Specification may be obtained from: `. 

Specification Division, Naval Supply Depot, 5801 Tabor Ave-

nue, Philadelphia, Pa. 19120. 

Note: 
For data on types in this guide which do not appear in the 

Index of Types, refer to RCA publication RIT-104G. A copy 
of this publ ication may be obtained from: RCA Commercial 
Engineering, Harrison, N.J. 07029. 

~~~ 
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Socket & Connector Information 
for RCA Nuvistor Tubes 

The sockets l isted below by manufacturer's or distri—
butor's part number have contacts and an annular groove 
designed to mate, respectively, with the base pins and the 
2 indexing lugs of the bases util ized on RCA nuvistor tubes. 
Information on sockets having different casting materials, 
contact materials, or finishes may be obtained from the 
manufacturers. 

Sockets having mechanical and electrical characteristics 
comparable to those l isted may be avai lable from other 
component manufacturers. 

Socket Description 
Manufacturer or Distributor 

and Part No. 

ADDl ication Mountin fl

for Types 
Having 
JEDEC 

Base No. 

Cinch 
Mfg. Co.a 

Cinch-
Jones 
Sales 

Div isionb 
Di stri- 
bu tors 

Industrial 
Electronic 
Nardwa re 
Co rp.c 

General 
Purpose 

Crimp 
Er679 

133 65 10 001 5NS 
A4SN 0905-I 
MSN 0905-2 
MSN 0905-3 

Flange Err 9 133 65 10 003 5NS-I -

Printed 
board 

("Stand- 
off"1 

E5-65 
E5-79 133 65 10 009 5NS-2 -

Dissipating) Crinp X 79 133 65 10 041 5N5-3 -

UHF 
Crimp E7-77 133 67 90 040 5N5-4 -

Crimp E7-83 - - 
MSN 0907-1 
MSN 0707-I 

Connector (Top Caps) 

RCA Double—Ended Nuvistor Tubes: These types util ize a 
JEDEC No.C1-44 top cap. Cinch Mfg. Co. Part Nos. 6005 or 
422 03 22 017, 6014 or 422 03 22 024, or equivalent "1/4—inch" 
connectors, may be used. 
a 1026 South Homan Avenue, Chicago 24, Ill inois. 
b Cinch-Jones Sales Division of Cinch Mfg. Co. 
~ 109 Prince Sf reet, New York 12. N.Y. 

(~ RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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3A4 

POWER AMPLIFIER PENTODE 
MINIATURE TYPE 

F i 1 den t Coated 
Filament Arrangement Series * Parallel**
Voltage 2.8 1.4 d-c volts 
Current 0.1 0.2 amp. 

Direct Interelectrode Capacitances:° 
Grid to Plate 0.34 max. yyf 
Input 4.8 yyf 
Output 4.2 yuf 

Maximum Overall Length ~-1/8" 
Maximum Seated Height 1-7/8" 
Maximum Diameter 3/4" 
Bu l b T-`rl/ 2 
Bases Miniature Button 7-Pin 
Pin 1 - Fil.(- series) p p Fil. Mid-Tap 
Pin 2 -Plate ©~~~o 

Pin 5 (_ Parallel) 
Pin 3 -Screen (t ' Pin 6 -Plate 
Pin 4 -Grid © ~+/o Pin 7 -Filament + 

RCA Socket u Stock No.9914 
Mounting Position BOTTOM VIEW (7B8) Any 

Nazi■u■ Ratings Are Design-Center Values 
A-F POWER AMPLIFIER 

Plate Voltage 150 max. volts 
Screen Voltage 90 max, volts 
Plate Dissipation 2.0 max. watts 
Screen Dissipation 0.4 max. watt 
Total Zero-Si g. Cathode Current■ 18 max. ma. 
Pyyical Oyeration and Characteristics-Class Ai A■ylifter:• 
Filament Arrangement Parallel_**
Plate Voltage 135 150 volts 
Screen Voltage 90 90 volts 
Grid Voltage -7.5 -8.4 volts 
Peak A-F Grid Voltage 7.5 6.4 volts 
Zero-Sig. Plate Current 14.8 13.3 ma. 
Max.-Sig. Plate Current 14.9 14.1 ma. 
Zero-Sig. Screen Current 2.6 2.2 ma. 
Max.-Sig. Screen Current 3.5 3.5 ma. 
Plate Resistance 90000 100000 ohms 
Transconductance 1900 1900 ymhos 
Load Resistance 8000 8000 ohms 
Total Harmonic Distortion 5 6 ~ 
Max.-Sig. Power Output 600 700 mw 

R-F POWER AMPLIFIER 
D-C Plate Voltage 
D-C Screen Voltage 
D-C Grid Voltage 
U-C Plate Current 
D-C Grid Current 
Total D-C Cathode Current • 
Plate Input 

(Screen Input 
Plate Dissipation 

150 max. volts 
135 max. volts 
-30 max. volts 
20 max. ma. 

0.25 max. ma. 
25 max. ma. 
3 max, watts 

0.9 max. watt 
2 max. watts 

•, *#, o, ~, ■, • : Sze next page. ~- InOicates a change. 

DEC. 15, 1944 RG VICTOR ~~~ DATA 
ulao can~unoN or .wenu, w~eusonl, rxw ■tszr 

J 
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3A4 

POWER AMPLIFIER PENTODE 
(contlnued tro• preceding Dage) 

Ty4ical Otieration at io Mc With 

Parallel Filament Arrangement:** 

D-C Plate Voltage 150 volts 
D-C Screen Voltage 135 volts 
Grid Resistor 0.2 megohm. 
D-C Plate Current 18.3 ma. 
D-C Screen Current 6.5 ma. 
~C Grid Current 0.13 ma. 
Power Output (approx.) 1.2 watts 

* Filament voltage appl ied across the two sections in series Det wean 
pins No.i and No. 7. Gritl voltage is referred to pin No. 1. 

** Fi~ement voltage appl ied across the two sections in parallel oat wean 
pin No.S and pens No.l antl No.l connected together. Grid voltage is 
referretl to pin No.S. 

o With no external shield. 

• For series-filament operation. A shunting resistor must De connected 
a6 ross the section Det wean pins No.i and No.S to Dy-p ass exc ass Cath-
ode current in this SeCti on. The value of the shunting re 5i5t or 
should De adjusted LO make the voltage across the Shunted Section 
equal to the voltage aC ross the section Det wean pins No.S and No. 7. 
When Othef tubes In Series-filament of ran gamest COnt ri Dute to the 
filament current of the jAN, an additional shunting resistor may De 
required Det wean pins No.i and No. 7. 

• Typical operating values for the gA4 wi to filament sections in se ri es 
wllll De approximately the Same as those Shown for parallel-filament 
operation. 

a The center Aole irz sockets destiQned for this base 
Oro vides for the yossi 6i li ty that this tube type 
way be wanufectwed uli. to the exhaust-tube tiq at 
the base end. for this reason, tit is recowwend ed 
that i equibwent ewq ioyinQ this tube ty4e, no 
Ovate rial 6e gerwitted to ohs tract the socket hole. 

-~— Indicates a change. 

DFC. 15, 1944 
RCA VICTOR DIVISION 

RADIO CORPORATION OF AMERI G, HARRISON, NEW IE RSEY 

DATA 



3A4 

AVERAGE PLATE CHARACTERISTICS 
I I I 1 1 1 1 1 1 1 I I I II - I I I I I 1 4 1 1 1

— Eq=1.4 VOLTS SCREEN VOLTS=90 

— PARALLEL FILAMENT ARRANGEMENT 
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3A5 

H-F TWIN TRIODE 
MINIATURE TYPE 

Filament Coated 
Fil~rlent Arrangement Series* Parallel " 
Voltage 2.8 1.4 d-c volts 
Current 0.11 0.22 amp. 

Direct Interelectrode Capacitances:°
Triode Unit T1 Triode Unit T2 

Grid to Plate 3.2 3.2 VUf 
Grid to Filament 0.9 0.9 uNf 
Plate to Filament 1.0 1.0 NNf 
Plate to Plate 0.32 NNf 

Maximum Overall Length 
Maximum Seated Height 
Maximum Diameter 
Bu 1 b 
Base 

Pin 1 -Fi lament -
Pin 2 -Plate T Z
Pin 3 -Grid Tp 

pia 4- F11. Mid-Tap 
1 + parallel) 

RCA Socket p~ Stock No.9914 
Mounting Position BOTTOM VIEW (78C) AnY 
Por conven{ante, one tr{ode unit is {dent{f{ed as fl; the otAer as fz. 

Nasimuat Ratings Are Design-Center Values 

A-F POWER AMPLIFIER' 
135 max. volts 

5 max. ma. 
0.5 max. watt 

Plate Voltage 
Plate Current 
Plate Dissipation 
Characteristics - Class A, AmbliJier: 

Plate Voltage 
Grid Voltage 
Ampl ification Factor 
Plate Resistance 
Transconductance 
Plate Current 

2-1/8" 
1-7/8" 
3/a" 

T-5-1/2" 
Miniature Button 7-Pin 
Pin 5 -Grid Ty 
Pin 5-Platoe, T y
Pin 7 - Fil.( } series) 

90 volts 
-2.5 volts 
15 

8300 ohms 
1800 umhos 
3.7 ma. 

R-F POWER AMPLIFIER & OSCILLATOR -Class C Telegraph 

bey-dour cond{t{ons 4er tuhe m{thout wodu lot{on 

D-C Plate Voltage 135 max. volts 
D-C Grid Voltage -30 max. volts 
D-C P1ate:Current (per unit) 15 max. ma. 
D-C Grid Current (per unit) 2.5 max. ma. 

Plate Input (per unit), 2.0 max. watts 
Plate Dissipation (per unit) 1.0 max. watt 
Tygica! Oyeration At qo Nc With Both Units In Push-Pull: 

D-C Plate Voltage 135 volts 
-20 volts 

D-C Grid Voltage • 4000 ohms 
570 ohms 

Peak R-F Grid-to-Grid Voltage 90 volts 
D-C Plate Current 30 ma. 
D-C Grid Current (approx.) 5 ma. 
Driving Power (approx.) 0.2 watt 
Power Output (approx:) 2 watts 

•, + o, ~, ♦,:see next oao e. 

June +1, 1942 
RCA RADIOTRON DIVISION 

TENTATIVE DATA 
0.0 MnNUfACTU0.MG COT.M/uir. mC. 
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3A5 

H-F TWIN TRIODE 
(contlnuetl tram ➢receding page) 

* Filament voltage appl ied ac ro ss the two sections in series Det ween 
pins No.i and No. 7. Grid voltage is referred to Pin No. 1. For ser-
ies filament operation, a shunting resistor must De connected ac mss 
the Section Det ween pins No.1 and No. 4. to Dy-pass exC esS Cathode 
current in this section. The value of the Shunting resi slot Should 
Oe adjusted to make the voltage across the shunted section equal 
to LDe voltage across LDe section Det ween Dins No.4 and No. 7. Mhen 
other tubes in series-Pil am ent arrangement Co nt ri Du to to the fila-
ment current of the 3A5, an additional shunting resistor may De 
required Det ween pins No.i and No. 7. 

** Fi lament voltage appl ied across the two sections in Da ra11e1 Oet ween 
pin No.4 and pins No.1 and No.7 connected together. Grid voltage 
is referred to pins No.1 and No.7 tied together. 

o with no external shield 

• ODt ained Dy grid resistor (5000), cathode resistor (570), or fixed 
sub ply. 

~ The center hole in sockets designed (ov this base 
qro vides for the po ss{6i 1{ty to at this tube type 
may 6e manufac tared w{th the exhaust-tube tfq at 
the base end. For this reason, it is recommended 
that in equiymenc em4ioyting this tube ty4e, rto 
ma tertial 6e ge+mitted to obstruct the socket hole. 

June 1, 1942 
RCA RADIOTRON DIVISIdN 
RG HnHUFnCiUMtHG CCMRnHr, u1C. 

TENTATIVE DATA 
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AVERAGE PLATE CHARACTERISTICS 
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SR4GYB 
Full-Wave Vacuum Rectifier 

For Industrial & Mil itary Applications

GENERAL DATA 

Electrical: 

Filament, Coated:a 
Voltage (AC or DC)  5 volts 
Current   2 amp 

Mechanical: 

Operating Position  Vertical, base down or up, or 
Horizontal with pins 2 and 4 in vertical plane 

Maximum Overall Length  4-1/4" 
Maximum Seated Length   X11/16" 
Diameter 1  438" to 1.562" 
Bulb  T12 
Base Short Medium-Shell Octal 5-Pin Micanol 

with External Barriers, Style B, Arrangement 1 
(JEDEC Group 1, No. BS-121) 

Basing Designation for BOTTOM VIEW  5T 

"~ 

P i n 1- No Connec-
tion 

Pin 2 -Filament 

Pin 4 -Plate No.2 
Pin 6- Plate No.l 
Pin 8 -Filament 

FULL-WAVE RECTIFIER 

MdX IIRYIR Rat i-ngs, Absolute—Maximum Values: 

For altitudes u¢ to g0000 20000 feet 

PEAK INVERSE PLATE VOLTAGE. 2650 max. 3100 max. volts 
AC PLATE SUPPLY VOLTAGE PER 

PLATE (RMS, without load) See Rating Chart I 
PEAK PLATE CURRENT PER PLATE. 715 max. 715 max. ma 
DC OUTPUT CURRENT. PER PLATE See Rating Chart I 
HOT—SWITCHING TRANSIENT PLATE 
CURRENT PER PLATE   b b 

BULB TEMPERATURE (At hottest 
point on bulb surface). 230 max. 230 max. °C 

Typical Operation: 

Wtith oa¢acitor-input filter 

For altitudes u¢ to g0000 20000 feet 

AC-Plate-to-Plate Supply 
Voltage (RMS, without load) 1400 1500 2000 volts 

Filter-Input Capacitor  20 20 20 µf 
Total Effective Plate Supply 

Impedance Per Plate°  225 250 375 ohms 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 

DATA I 
7-61 



SR4GYB 
DC Output Voltage (Approx.) at 

Input to Filter: 
At half-load ma. 
75 
125  

At full-load ma. 
150  
250  

Voltage Regulation (Approx.): 
Half-load to full-load 
current  

DC Output Current  

- 910 1210 
750 - - 

- 800 1040 
605 - - 

145 110 170 
250 150 150 

With choke-inqut }ilter 

For altitudes up to 

AC Plate-to-Plate Supply 
Voltage (RMS, without load) 

Filter-Input Choke 
DC Output Voltage (App'rox.) at 

Input to Filter for do out-
put ma. _ 
87  5 
125  
175  
250  

Voltage Regulation (Approx.): 
Half-load to full-load 
current  

DC Output Current  

a 

b 
If hot-switching is required in operation, choke-input circuits are 
recommended. Such circuits l imit the hot-switch ing current to a value 
no higher than that of the peak plate current. When ca Daci to r-input 
ci rcults are used, a maximum Value of 3 amperes should not he exceeded. 

c Indicated values for cond itl ohs shown wi ll limit peak plate current to 
the maximum-rated value. When a filter-input capacitor larger than 20 
µf is used, it may he necea58 ry to increase plate-Supply impedance to 
a higher value than [hat shown In the data to limit the Deak Dlale 
current to the n.a.,n,„m-rates vatue. 

volts 
volts 

volts 
volts 

volts [ } 
ma \~ 

}eet 

volts 
henrys ` ; 

~/ 

volts 
volts 
volts 
volts 

volts 
ma 

See accompanying chart Ogeratinq Arens for Siwultaneous and De iayed 

g0000 2000d 

1500 1900 
5 10 

- 800 
600 - 
- 760 
560 - 

40 40 
250 175 

A gglication of Plate yo ltage for conditions necessitating delay in 
application of plate voltage until filament has reached operating 
temperature. 

Y 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 



SR4GYB 

~\ 

,~^'4,. T 12 BULB 

BASE 
JEDEC GROUPI 

No. BS -121 

^~ 

/'~, 

1.562 ~ MAX. 
~1,438~~ MIN. { 

DI
^

A. 

/ \ 

311.. 

6 
MAX, 

41.E 

4 
MAX, 

92CS-9865RI 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 

DATA 2 

~-61 



5R4GYB 

AVERAGE PLATE CHARACTERISTIC 

20 40 60 80 

DC PLATE VOLTS 
120 

92CS-11183 

OPERATING AREAS FOR SIMULTANEOUS AND 
DELAYED APPLICATION OF PLATE VOLTAGE 

100 

FULL—WAVE RECTIFIER SERVICE WITH CAPACITOR —INPUT FILTER. 
AREA I —FILAMENT AND PLATE VOLTAGE MAY BE APPLIED 

SIMULTANEOUSLY. 
AREA II—FILAMENT SHOULD BE ALLOWED TO REACH OPERAT—

ING TEMPERATURE BEFORE PLATE VOLTAGE IS 
APPLIED, FOR AVERAGE CONDITIONS, THE DELAY 
IS APPROXIMATELY 10 SECONDS. 
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300 

200 

   ._ 

  ...~r~  

100 

0 200 400 600 800 1000 1200 
AC VOLTS PER PLATE (RMS) 

92CS-11184 

RADIO CORPORATION OF AMERICA 
Electron Tube Dirisian Harrison, N. 1. 



5R4GYB 

RATING CHART I 
 ..................... 

°~ Y ~ '~:Aac: 
............... .......... ee?y-~~ 

0 200 400 600 800 1000 1200 

AC PLATE SOPPY VOLTS (RMS) PER PLATE (WITHOUT LOAD) 

92CM-9943R1 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 

DATA 3 
7-61 



5 R4GYB 
RATING CHART II 

With Capacitor-Input Filter 
E.p=S VOLTS AC 
MAXIMUM PEAK PLATE CURRENT PER PL~TE=715 MA. 
VOLTAGE RECTIFICATION EFFICIENCY= 

L41 E g 
WHERE E =DC OUTPUT VOLTS AT INPUT TO FILTER 

ES=AC PLATE SUPPLY VOLTS (t2M$~ PER PLATE 

0 0.2 0.4 0.6 0.8 
VOLTAGE RECTIFICATION EFFICIENCY 

92CM-9953RI 

V 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 



5R4GYB 
RATING CHART III 

With Capacitor-Input Filter 

Ef=5 VOLTS AC 
MAXIMUM HOT-SWITCHING AMPERES=3 
PLATE-SUPPLY RESISTANCE PER PLATE=RSEC.+N2RpRl+Rp 

WHERE RSEC.=DC RESISTANCE OF TRANSFORMER 
SECONDARY PER SECTION 

RPRI,=DC RESISTANCE OF TRANSFORMER PRIMARY 

RA =DC RESISTANCE OF ADDED SERIES RESIS-
TANCE PER PLATE 

N=TRANSFORMER-VOLTAGE STEP-UP RATIO 
PER SECTION 

::C 

.................................................................... 
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~ 400 
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w 300 
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0 200 400 600 800 1000 1200 

AC PLATE SUPPLY VOLTS (RMS) PER PLATE (WITHOUT LOAD) 
92CM-6416R4 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 

DATA 4 
7-61 
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6AK6 
POWER AMPLIFIER PENTODE 

MINIATURE TYPE 
Heater Coated Unipotent ial Cathode 

Voltage 6.3 a-c or d-c volts 
Current 0.15 amp. 

Girect Interelecirode Capacitances IApprox.l • 
Grid to Plate 0.12 
Input 3.6 
Output 4.2 

Maximum Overall length 
Maximum Seated Height 
Length from Base Seat to Bulb Top 

lexcluding tipl 1-1/2" ± 3/32" 
Maximum Diameter 3/4" 
Bulb T-5-1/2 
Base • Miniature Button 7-Pin 

Pin 1 -Grid No. 1 0 © Pin 5 -Plate 
Pin 2 -Grid No. 3 3/~p Pin 6 -Grid No. 2 
Pin 3 -Heater ~k Pin 7 -Cathode 
Pin 4 -Heater _ 

RCA Socket U Stock No. 9914 
Mounting Position BOl'TOtd VIEW 176K1 Any 

Maximum Rdt,ings Are Design-Center Values 

A-"t AMPL I F I Ei2 
Plate Voltage 
Screen Voltage (Grid No. 21 
Plate Dissipation 
Screen Dissipation 
D-C Heater-Cathode Potential 
1'y~ical Oyeratian and Characteristics 
Plate Voltage 
Suppressor (Grid No. 31 Connect 
Screen Voltage 
Grid'Voltage (Grid No. 11 ~ 
Peak A-F Grid Voltage 
Zero-Signal 1'l ate Current 
Zero-Signal Screen Current 
Plate Resistance 
Transconductance 
Load Resistance 
Total Harmonic Distortion 
Max.~Sig. Power Output 

µµf 

µµf 

uuf 
2-1/B" 
1-1i 8" 

300 max. volts 
250 max. volts 

2.75 max. watts 
0.75 max. watt 
100 max, volts 

- Class A AmbliJier: 
1~0 volts 

ed to cathode at socket 
180 volts 
-9 volts 
9 volts 
15 ma. 

2.5 ma. 
0.2 megohm 
23~ pmhos 
10000 ohms 

10 ~ 
1.1 watts 

• Witn no external sni eld. 
Tne d-c resistance in the grid circuit under maximum rated conditions 
should not exceed 0.5 megonm for cathode-Dias oDe ration and 0.1 me gonm 
for fixed-Dias operation. 

• TAe canter Ao le in sockets des i.+ned Ior this Aase 
b+o vides Jor LAe possibility that this tube type 
lay be nanuJactured ~i th tAe exhaust-tube tip at 
tAe base end. for this reason, ii is recoanend ed 
t hac sn eQQuu•paent es9Loying LAtis tube type, no 
wale rial be persit led to obstruct the socket ho Le. 

OCT. 1, 1943 RCA vN:TOR orvlsaN TENTATIVE UATA 
tAMO tg10lATlpl 0! AMttICA, WAttNpi, WY/ XttFT 



E q = 6.3 VOLTS 

6AK6 
AVERAGE ELATE CHARACTERISTICS 

PENTODE CONNECTION 
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6AK6 
AVERAGE 

TR~oDEEcoGrv~RAarTi 
ERISTICS 

E{=6.3 VOLTS SCREEN CONNECTED TO PLATE 
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6AK6 
POWER AMPLIFIER PENTODE 

OPERATION CHARACTERISTICS 
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EASE 

SHARP-CUTOFF PENTODE 
MINIATURE TYPE 

GENERAL DATA 
Electrical: 

Heater, for Unipotential Cathode: 
Voltage  6.3   ac or do volts 
Current 0  175   amp 

Direct Interelectrode Capacitances: 
Without Ex— With External 

ternal Shield Shield No.gi6 
Grid No.l to Plate 0.07.5 max. 0.02 max. µµf 
Input  3.9 4.0 µµf 
Output   2.2 3.0 µµf 
Grid No.l to 

Grid No  3   0.15 mzx. 0.15 max. µµf 
Grid No.3 to Plate 0.7 max. 0.7 max. µµf 
Grid No.3 to All 

Other Electrodes 3.3 3.4 µµf 

Mechanical: 

Mounting Position  Any 
Maximum Overall Length   1-3/4" 
Maximum Seated Length  1-1l2" 
Length, Base Seat to Bulb Top (Excluding tip). 1-1/8" t 3/32" 
Maximum Diameter   3/4" 
Bul b   T-`.r-1/ 2 
Base   Small-Button Miniature 7-Pin 

Basing Designation for BOTTOM VIEW   7CM1 

Pin 1-Grid No.l O © Pin 5-Plate 

Pin 2-Cathode © O Pin 6-Grid No.2 

Pin 3-Heater _( ,_ Pin 7-Grid No.3 

Pin 4 -Heater 

AMPLIFIER - Class Al

Maximum Ratings, Design-Center V¢lues: 

PLATE VOLTAGE  180 max. volts 
GRID-No.3 VOLTAGE  27 max. volts 
GRID-No.2 VOLTAGE  140 max. volts 
CATHODE CURRENT  18 max. ma 
PLATE DISSIPATION 1  7 max. watts 
GRID-No.2 INPUT  0.75 max. watt 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 90 max. volts 
Heater positive with respect to cathode. 90 max. volts 

BULB TEMPERATURE (At hottest point 
on bulb surface)  120 max. °C 

Characteristics: 

Plate Voltage  120 120 volts 

FEB. 1, 1950 TUBE DEPARTMENT TENTATIVE DATA 
RADIO CO0.PORATION Of AMERICA, NARRISON, NEW JERSEY 



6AS6 

SHARP-CUTOFF PENTODE 

Grid—No.3 Voltage 
Grid—No.2 Voltage 
Grid—No.i Voltage 

—3 
120 

—2 

0 
120 

—2 

volts 
volts 
volts 

Plate Resistance (Approx.) . — 0.15 megohm 
Transconductance, Grid No.l 

to Plate. 1850 3200 fenhos 
Transconductance, Grid No.3 

to Plate. 810 470 µmhos 
Plate Current 3.6 5.2 ma 
Max. Plate Current for 

Grid—No.l Volts = —10. — 100 µamp 
Max. Plate Current for 

Grid—No.3 Volts = —15. — 20 µamp 
Grid—No.2 Current 4.8 3.5 ma 

FEB. 1, 1950 TUBE DEPARTMENT TENTATIVE DATA 
AADIO iORNKATION Of AMEAIG, NAAAISOII, NEW lEASEY 
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AVERAGE CHARACTERISTICS 
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6AS6 
AVERAGE CHARACTERISTICS 
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AVERAGE PLATE CHARACTERISTICS 
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6A S6 
AVERAGE CHARACTERISTICS 
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6AS7-G 
LOW-MU TWIN POWER TRIODE 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathodes: 
Voltage  6.3   ac or do volts 
Current  2.5   arnp 

Direct Interelectrode Capacitances (Approx., each unit):° 
Grid to plate  10.5 µµf 
Grid to heater and cathode   6.8 µµf 
Plate to heater and cathode   2.3 µµf 
Heater to cathode  11.0 µµf 
Grid of unit No.l to grid of unit No.2 0.70 µµf 
Plate of unit No.l to 

plate of unit No.,2. 1.65 µµf 

Characteristics, Class A i Ampl ifier (Each unit): 

Plate-Supply Voltage   135 volts 
Cathode-Bias Resistor'   250 ohms 
Ampl ification Factor   2 
Plate Resistance (Approx.j   280 ohms 
Transconductance   7000 µmhos 
Plate Current  125 ma 

Mechanical: 

Mounting Position  AnY 
Maximum Overall Length   5-5/16" 
Maximum Seated Length  4-314" 
Maximum Diameter   2-1/16" 
Bulb   ST-16 
Base   Medium-Shell Octal 8-Pin IJETEC No.68-11j' 

Basing Designation for BOTTOM VIENt   88D 

Pin 1 - Grid of 
Unit No.2 

Pin 2 - Plate of 
Unit No.2 

Pin 3 - Cathode of 
Unit No.2 

Pin 4 - Grid of 
Unit No.1 

Pin 5 - Plate of 
Unit No.1 

Pin 6 - Cathode of 
Unit No.l 

Pin 7 - Heater 
Pin 8 - Heater 

DC AMPLIFIER 
Values are ,{ar Each Unit 

MdXimUm Ratings, Design-Center Values: 

PLATE VOLTAGE 250 max. volts 
PLATE CURRENT  125 max. ma 
PLATE DISSIPATION  13 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 300 max. volts 
Heater positive with respect to cathode. 300 max. volts 

° without external snield. 
m Operation with fixed Oi as is not rec ommenae0. 

f Indicates a change. 

MAY 1, 1955 TUBE DIV610N 
Mato COlEdAT10N ~ AMEl~G. NNl~SON. NEW lElSEY 

DATA 



6AS7-G 
LOW-MU TWIN POWER TRIODE 

Maximum Circuit Values (For maximum rated conditions): 

Grid-Circuit Resistance: 
For cathode-bias operation   1.0 max. megohm 
For fixed-bias operation   Not recommended 

BOOSTER SCANNING SERVICE 

9aluesare for Each Unit 

Maximum Ratings, Design-Center Falues: 

For operation in a g2g-line, 3o-frame system°

PEAK NEGATIVE-PULSE PLATE VOLTAGE' 1700 max. volts 
DC PLATE CURRENT   125 max. ma 
PLATE DISSIPATION. 13 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode 300 max. volts 
Neater positive with respect to cathode 300 max. volts 

Maximum Circuit Values (For maximum rated conditions): 

Grid-Circuit Resistance: 
For cathode-bias operation   1.0 max. megohm 
For fixed-bias operation   Not recommended 

~ As descrined in •Standards of Good Engineering Practice Concerning 
Television Broadcast Stations", Federal Communications Comml scion. 

The Aurat ion of the voltage pulse must not exceed 15 per cent of one 
horizontal scanning cycle. In a 525—l ine, j0—frame System, 15 per. 
cent of One horizontal Scanning cycle is 10 mlcfoseco nds. 

MAY 1, 1955 
tueE orvls~oN 

RADIO COtMXATION OF ANFRIG, eARtIEDN, NEW JE REEY 

DATA 



6AS7-G 
AVERAGE PLATE CHARACTERISTICS 

EACH TRIODE UNIT 
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6AU6-A 
Sharp-Cutoff Pentode 

7-PIN MINIATURE TYPE 

With Heater Having Controlled Warm-Up Time 

GENERAL DATA 

Electrical: 

Heater., for Unipotential Cathode: 
Voltage (AC or DC)  6.3 volts 
Current at 6.3 volts  0.3 ± 6% amp 
Warrn•-up time (Average)  11 sec 

Direct Interelectrode Capacitances: 

Without 
External 
Shield 

Characteristics, Class A i Ampl ifier: 

Pentode Connection 

Plate Supply Voltage  100 250 250 volts 
Grid No.3  Connected to cathode at socket 
Grid-No.2 Supply Voltage  100 125 150 volts 
Cathode Resistor  150 100 68 ohms 
Plate Resistance (Approx  )   0.5 1.5 1 megohms 
Transconductance  3900 4500 5200 µmhos 
Plate Current   5 7.6 10.6 ma 
Grid-No.2 Current   2.1 3 4.3 ma 
Grid-No.l Voltage (Approx.) 

for plate µa = 10   -4.2 -5.5 -6.5 volts 

Triode Connection 
Plate Supply Voltage  250 volts 
Cathode Resistor  330 ohms 
Ampl ification Factor  36 

With 
External 
Shield•

Pentode Connection: 
Grid No.l to plate. 0.0035 max. 0.0035 max. µµf 
Grid No.l to cathode, 

grid No.3 ~ internal 
shield, grid No. 2, 
and heater  5.5 5.5 µµf 

Plate to cathode, grid 
No.3 ~ internal 
shield, grid No. 2, 
and heater  5 5 µµf 

Triode Connection: 
Grid No.l to plate, 

grid No.3 & internal 
shield, and grid No.2. 2.6 2.6 µµf 

Grid No.l to cathode 
and heater  3.2 3.2 µµf 

Plate, grid No.3 6 
internal shield, and 
grid No.2 to cathode 
and heater  1.2 8.5 µµf 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 

DATA I 
10-60 



6AU6-A 
Plate,Resistance (Approx.)   7500 ohms 
Transconductance   4800 /rmhos 
Plate Current  12.2 ma, 

Mechanical: 

Operating Position  Any 
Maximum Overall Length   2-1/8" 
Maximum Seated Length  1-7/8" 
Length, Base Seat to Bulb Top (Excluding tip). 1-1/2" t 3/32" 
Diameter   0.650" to 0.750" 
Dimensional Outl ine See General Section 
Bulb   T5-1/2 
Base  Small-Button Miniature 7-Pin (JEDEC No.E7-1) 
Basing Designation for BOTTOM VIEW  7BK 

Pin 1 -Grid No.l 
Pin 2 -Grid No.3, 

Internal 
Shield 

Pin 3 —Heater 

AMPLIFIER — Class AI 

Maximum Ratings, Design-Maximum Values: 

Triode 
Connection 

PLATE VOLTAGE  275 max. 
GRID No.3 (SUPPRESSOR GRID)  - 

GRIC-No.2 (SCREEN-GRID) 
SUPPLY VOLTAGE  

GRID-No.2 VOLTAGE 
Rating Chart at 

GRID-No.1 (CONTROL-GRID) 
VOLTAGE: 
Positive-bias value. 0 max. . 

GRID-No.2 INPUT: 
For grid-No.2 voltages up 

to 165 volts   - 0.75 max. watt 
-For grid-No.2 voltages 

between 165 and 
330 volts 

Rating Chart at front of Receiving Tube Section 
PLATE DISSIPATION 3  5 max. 3.5 max. watts 
PEAK HEATER~ATHODE VOLTAGE: 
Heater negative with 

respect to cathode 200 max. 
Heater positive with 

respect to cathode 

Pin 4 -Heater 
Pin 5 -Plate 
Pin 6 -Grid No.2 
Pin 7 -Cathode 

pentode 
Connection 

330 max. volts 
Connect to cathode 

at socket 

- 330 max. volts 
- - See Grid-No.2 InAut 
front of Receiving Tube Section 

0 max. volts 

- See Grid-No.2 Influt 

200 max. volts 

200* max. 200* max. volts 

Typical Operation as Resistance-Coupled Ampl ifier: 

See RESISTANCE-COUPLED-AMPLIFIER CNART No.8 
at front of this Section 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 



6AU 6-A 

~ With external shield JEDEC No. 316 connected to cathode. 

~ Grid No.3 and grid No.2 cnhnec ted to plate. 

* The do component must not ezceed 100 volts. 

~~ 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 

DATA 2 
10-60 



6AU6-A 
AVERAGE PLATE CHARACTERISTICS 

Pentode Connection 
E{~=6.3 VOLTS 
GRID Ns3 CONNECTED TO  

CATHODE AT SOCKET. 
GRID-N~2 VOLTS=150 
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6AU6-A 

u I

AVERAGE CHARACTERISTICS 
Pentode Connection 

~~~~ ~~~unnnun.il • ~ ~ , 

Ef=6.3 VOLTS 
GRID N°3 CONNECTED TO 

CATHODE AT SOCKET. 
GRID-N' 2 VOLTS = 100 
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RAD10 CORPORATION OF AMERICA 
Elechon Tube Division Harrison, N. J. 

DATA 3 
10-60 



6AU6-A 
AVERAGE CHARACTERISTICS 

Pentode Connection 
Ef=6.3 VOLTS 
PLATE VOLTS=250 
GRID N'3 CONNECTED TO  

CATHODE AT SOCKET. 

—6 —S —4 —3 —2 
GRID—NCI VOLTS 

O 

92CM-6623R3 

~~ 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Narrison, N. 1. 



6AU6-A 
AVERAGE CHARACTERISTICS 

Pentode Connection 

Ef=6.3 VOLTS 
PLATE VOLTS=250 
GRID N^ 3 CONNECTED TO 

CATHODE AT SOCKET. 

4000 ~ 

O 
K 
U_ 

(. 

W 
U 
Z 

 ~  _: "  '   3000 ~ 
u 

0 
z 
0 
u 
N 
z 
a 

 2000 I-

-6 —5 - —4 —3 —2 
GRID —NCI VOLTS 

—I O 

92CM-6614R3 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 

DATA 4 
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6AU6-A 
AVERAGE PLATE CHARACTERISTICS 

Triode Connection 
E~=6.3 VOLTS .:'.:::.  
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6 F4 
OSCILLATOR TRIODE 

ACORN TYPE 
For use at frequettcies u¢ t0 lsoo Nc approx. 

Heater Coated Unipotential Cathode 
Voltage. 6.3 a-c or d-c volts 
Current 0.225 

Direct Interelectrode Capacitances:° 
Grid to Plate 1.9 
C~id to Cathode & Heater 2.0 
Plate to Cathode k Heater 0.6 

Overall• Length 1-7/32" ± 5/32". 
Overall Diameter l including radial pins) 1-3/32° + 1/16" 
Bulb l See Outline in 1 r T-4~ 
Base J { General Section J lSmall Radial 7-Pin 

Pin i-Heater © o Pin 5 -Grid 
Pin 2 -Grid ~ Pin 6 -Heater 
Pin 3-Plate © © Pin 7 -Cathode 
Pin 4 -Plate 

Mounting Position " ~ ̀" Any 
BOTTOM VIEW 17BR1 

Maximum Ratings Are Design-Center Values 

A-F AMPLIFIER 

Plate Voltage 150 max. volts 
Plate Supply Voltage 300 max. volts 
Plate Current 15 max. ma. 
Plate Dissipation 2 max. watts 
D-C Heater-Cathode Potential 80 max. volts 
Characteristics - Class Al Am¢lifier: 
Plate Voltage 80 volts 
Cathode-Bias Resistor° 150 ohms 
Amplification Factor 17 
Plate Resistance 2900 ohms 
Transconductance 5800 µmhos 
Plate Current 13 ma. 

R-F POWER AMPLIFIER d OSCILLATOR - Class C Telegraphy 

D-C Plate Voltage 150 max. volts 
D-C Plate Supply Voltage 300 max. volts 
D-C Grid Voltage -50 max. volts 
D-C Plate Current 20 max. ma. 
D-C Grid Current 8 max. ma. 
Plate Dissipation 2 max. watts 
D—C Heater—Cathode Potential 80 max. volts 
Ty¢icnl Operation at Moderate Frequencies: 
D-C Plate Voltage 150 volts 

15 volts 
D-C Grid Voltage ~ 550 ohms 

2000 ohms 
D-C Plate Current 20 ma. 
D-C Grid Current lApprox. le 7.5 ma. 
Driving Power IApprox. l° 0.2 watt 
Power Output IApprox. l 1.8 watts 

amp. 

uNf 
µNf 
µNf 

O, °, ~, ~, O: See next page. 

AUG. 15, 1944 RCA ~~~ CMSiON TENTATIVE DATA 
tADlO COtM]RATION OF AMEtIC/y Ni1[tISON, NEW 1EtSEY 
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6F4 

OSCILLATOR TRIODE 
(continued from Dre ceding Dege) 

~ MILh n0 external Salel d. 
O 

F ized—Dias operation is not recommended. Under maximum ratetl condi-
tions, i~~~ d-c resistance in the grid Ci« uit should not exc eetl 0.5 

~ megohm. 
Approximately r5 mi ll iwatts can De oDt wined waen the 6Fa is used at 1200 
megacycles as an oscillator with 100 volts on plate, maximum rated 
plate dissipation, and grid resistor of 2000 ohms. 

OOtai ned from }fixed supply, or Dy cathode resist ur (550), grid resistor 
(2000), or partial self-Dias met and s. 

~ SuOject to wide variations 3s expl dined under TUOE RATINGS in General 
Section, 

The socket forthe 6F4 should be electrical ly and mechanical ly 
compact, and be made with an insulating material having a loss 
factor not exceeding 0.035 to permit operation of the 6F4 at 
high frequencies. For most satisfactory pe rfo rnlance of the 
6 F4, it is essential that the inductance of connections be-
tween tube and circuit be kept as low as possible. 

AUG. 15, 1944 ec~ vlcrolt alvlslor+ TENTATIVE DATA 
RADIO CORPORATION OP AME tIU, NAtRI50N, NEW lE tSEY 
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6F4 

AVERAGE PLATE CHARACTERISTICS 
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6F4 
TYPICAL CHARACTERISTICS 
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6J4 
U-H-F AMPLIFIER TRIODE 

GROUNDED-GRID, MINIATURE TYPE 
Fos use at fre~encies uE to 50o Nc. ap¢rox. 

Heater Coated Unipotentlai Cathode 
Voltage 6.3 a-t or 
Current 0.4 

Direct Interelectrode Capacitances IApprox. l:° 
Plate to Cathode & Heater 0.24 max. 
Grid to Cathode d Heater 5.5 
Grid to Plate 4 
Heater to Cathode 2.8 

Maximum Overall Length 
Maximum Seated Height 
Length from Base Seat 

to Bulb Top lexcluding tipl 1-1/2" + 3/32" 
Maximum Diameter 3/4" 
Bulb T-5-1/2" 
Bases Miniature Button 7-P in 

Pin 1-Grid Pin 5 -Grid 
Pin 2 -Cathode ~ © Pin 6 -Grid 
Pin 3-Heater ©~~~,~~ Pin 7 -Plate 
Pin 4 -Heater 

RCA Socket n~ Stock No.9914 
Mounting Position 

BOTTOM VIEW 17BQ1 

Maximum Ratings Are Design-Center ➢glues 

GROUNDED-GRID AMPLIFIER 

d-c volts 
amp. 

µµf 
µµf 

µµf 

µµf 

2-1/8" 
1-7/8" 

Any 

Plate Voltage 150 max. volts 
Plate Dissipation 2.25 max. watts 
Plate Current 20 max, ma. 
D-C Heater-Cathode'Potential 90 max. volts 
Typical Operation and Characteristics - Class A2 Amplifier: 
Plate Voltage 100 150 volts 
Cathode-Bias Resistor' 
(Suitably by-passed) 100 100 ohms 

Ampl ification Factor 55 55 
Plate Resistance 5000 4500 ohms 
Transconductance 11000 12000 µmhos 
Plate Current 10 15 ma. 

o Witn close-fitting shield coon ect eo to grid. 

"' The 6Jk Sh0u1tl always De used witha Cathode—Olds re5 istor 5uitaD ly Dy—
passed. ire d—c r stance in the grie cir uit under maximum rated con—
ditions should De el united to 0.25 megahm.c

~ the center hole in sockets designed for this base 
provides for the gossib{lity t at this tube type 
way be wanufac lured wi to the exhaust to be tiq at 
the Ease end. Por this +eason, it is +ecowwerzded 
tAat to equi gwent ewq toying this to be type, no 
satertai be ge+wttted to obstruct the socket hole. 

APRIL 1, 1944 RCa vlaOR orvlslort 
TENTA f I VE DATA 

EADIO COEgEAT10N OF AA1F e1CA, NAEEISON, NEW 1EEEET 
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6J4 

U-H-F AMPLIFIER TRIODE 
(continued Lrom Dreceding Dage) 

NOTE: 
For yrounded-grid operation, al l three grid terminals 

should be grounded to minimize the effects of grid-lead 

inductance on u-h-f performance. 

In arranging the circuit for the 6J4 used as a grounded-

grid r-f ampl ifier or mixer, it is preferable to have the 
heater operate at the same r-f potential as the cathode, 

so that the cathode-heater capacitance wi l l not be added 

across the input-circuit capacitance. Placing r-f chokes 
in series with the heater leads is suggested as a suit-
able method of operating heater and cathode at the same 
r-f potential. 

TYPICAL GROUNDED-GRID CIRCUITS 

Having Heater at R-F Cathode Potential 

TYPE 8J4 

R-f 
CHOKE ~ 

~~~ . ► 

CATHODE-BIAS 
RESISTOR HEATER ~ -B 

SUPPLY 

CATHODE-BIAS 
RESISTOR y 

1

\

TYPE 8J4 

~ Tl 
HEATER ~ -8 +8 
SUPPLY 

CATHODE-BIAS 
RESISTOR TYPE 8J4 

HEATER 
SUPPLY 

92CM-6550 

The license ext enoed to the pu rcn aser of tubes appears in the License 
Notice accompanying foam. Information contained nereln is fu rn isned with 
out assuming any obl igations. 

APRIL 1, 1944 RU vN:TOR DIVISION TENTATIVE DATA 
WIO W[[pAT1ON OF AME[ICA. IW[ISON. H[w lE[[EY 
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AVERAGE PLATE CHARACTERISTICS 
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6J4 

AVERAGE CHARACTERISTICS 
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12 A6 

BEAM POWER AMPLIFIER 
Heater# Coated Unipotentia 

Voltage 12.6 
Current 0.15 

-0irect Interelectrode Capacitances 
Grid to Plate 0.3 
Input 9.0 
Output 9.0 

Maximum Overal l Length 
Maximum Seated Height 
Maximum Diameter 
Bulb 
Base 
Pin 1 - Shell 
Pin 2 -Heater 
Pin 3-Plate 
P i rF_A -Screen 

Mounting Position 

O 
©~ 

© O 
O O 

BOT70N VIEW (7AC) 
Maxtmun Ratings Are Design-Center Values 

AMPLIFIER 

1 Cathode 
a-c or d-c volts 

I 
amp. 

APD rOX.):o

puf 
uuf 
pNf 

3-1/4'r 
z-11ne^ 
1-5/16" 

Metal She11,MT-6 
Small Wafer Octal 7-Pin 

Pin 5 -Grid 
Pin 7 -Heater 
Pin 8 -Cathode 

Any 

Plate Voltage 250 max. volts 
Screen Voltage 250 max. volts 
Plate Dissipation 7.5 max. watts 
Screen Dissipation 1.5 max. watts 
Oyerating Conditions and Characteristics-Class A~ Amylifier: 

Plate 250 volts 
Screen 
Grid 
Peak A-F Grid Voltage 
Zero-Signal Plate Current 
Max.-Signal Plate Current 
Zero-Signal Screen Current 
Max.-Signal Screen Current 
Plate Resistance 
Transconductance 
Load Resistance 
Total Harmonic Distortion 
Max.-Signal Power Output 

# In circuits wne re the-cathode is not 
O irect ly con:,ected to the neater, the 
potential diTTe rence~ between neater 
and Cathode snould Da We DL 85 lOw es 
possible. 

' Tne d~ resistance in the grid cir—
cuit snould not exceed 0.3 meg ohm 
when Tixed Dies is used, or 0.5 meg—
onm when cathode bias is used. 

o 
with shell CdnneGt ed t0 CBL bade. 

+ Indicates a change. 

250 volts 
-12.5 volts 
12.5 volts 
30 ma. 
32 ma. 
3.5approx. ma. 
5.5aPPrax. ma. 

70000 approx. ohms 
3000 Nmhos 
7500 ohms 

7 $ 
3.4 watts 

May 1, 1942 RCA RADIOTRON DIVISION 
RCS rnANUFACTU0.MG COMPANY. INC 

TENTATIVE DATA 
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12A6 
AVERAGE PLATE CHARACTERISTICS 

PENTODE CONNECTION 
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12A6 
AVERAGE PLATE CHARACTERISTICS 

TRIODE CONNECTION 

O o 0 0 
~D N_ m 7 

PLATE(Ib) OR GRID ([C)MIILIAMPERES 

OCT. 13, 1941 RCA RADIOTRON DIVISION 
AG YnNUFnCiUMING COMiANT, MIG. 

92C- 6327 
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12A6 

OPERATION CHARACTERISTICS 
f I I I I I I I I I I I I VI I I  ̀ / 
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1.2L8-GT 

"' TWIN-PENTODE POWER AMPLIFIER 

~^'! 

~", 

r ! 

I~I 

Heater Coated Unipotential Cathode 
Voltage 12.6 a-c or d-c volts 
Current 0.15 amp. 

Direct Interelectrode Capacitances (Approx.):°
Pentode On{t P1 Pentode Pn{t Pz

Grid to Plate 0.7 
Input 5.0 
Output 6.0 
Grid to Grid 
Plate to Plate 
Grid Pl to Plate P2
Grid P2 to Plate P1

Maximum Overall Length 
Maximum Seated Height 
Maximum Uiarneter 
Bulb 
Base 

Pin 1 -Grid P1
(C a[hod e, Pi n 2 - suppres-

sor P l  8 P Z

Pin 3 -Grid P2

0.7 Npf 
5.0 Npf 
6.0 Npf 

0.08 NNf 
1.5 uuf 
0.2 yNf 
0.1 uNf 

3-5/16" 
2-3/a" 
1-5/16" 
T-9 

Intermediate Shell Octal 8-Fin 
Pin 4 -Plate P2
Pin 5 -Screen P1 & P2
Pin 6 -Heater 
Pin 7 -Heater 
Pin 8 -Plate P~ 

Mounting Position EOTTOM VIEW (88U) Any 

Por convenience, one 4en tode unit is identified as P1; the other as Pz. 

Raximum Ratings Are Design-Center Values 

AMPLIFIER -Each Unit 

Plate Voltage 180 max. volts 
Screen Voltage 180 max. volts 
Plate Dissipation 2.5 max. watts 
Screen Dissipation 1.0 max. watt 
D-C Heater-Cathode Potential 100 max. volts 
Tytitca! Oyeration and Characteristics - Class Al Aa9li~ier: 

Plate Voltage 180 volts 
Screen Voltage 180 volts 
Grid Voltage (Grid No. 1) -9 volts 
Peak A-F Grid Voltage 9 volts 
Zero-Sig. Plate Cur. 13 ma. 
Max.-Sig. Plate Cur. 13.5 ma. 
Zero-Sig. Screen Cur. 2.8 ma. 
Max.-Sig. Screen Cur. 4.6 ma. 
Plate Resistance 0.16 megohm 
Transconductance 2150 Nmhos 
Load Resistance 10000 ohms 
Power Output {rotas harmonic disc. fOS) 1.0 watt 

0 Witty no external shield. 

OCT. 1, 1943 RCA VICTOR DIVISION 
R.RDIO CORIORATION Of AMFRIG, HARRISdJ, NEW JERSEY 

DATA 



12 L8-GT 

AVERAGE PLATE CHARACTERISTICS 
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~2SW7 
DUPLEX-DIODE TRIODE 

For use with T2-cell storage-battery suggly 

~'"`~, 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  12.6   ac or do volts 
Current  0.15   amp. 

Direct Intereiecirode Capacitances-Triode Unit:o 
µµf 
µµf 
µµf 

Mechanical: 

Mounting Position  Any 
Maximum Overall Length   2-5/8" 
Maximum Seated Length  2-1/16" 
Maximum Diameter   1-5116" 
Bu16   Metai Shell, MT8G 
Base   Small Wafer Octal 8-Pin 

Basing Designation for BOTTOM VIEW   8Q 
Pinl-Shell Pins -Diode Plate 
Pint -Triode Grid 0 0 No.i 
Pin3-Cathode © 0 Pin6-TriodePlate 
Pin4-Diode Plate (~~ Pin7-Heater 

No.2 Cpl a„ P i n 8 -Heater 

Grid to Plate 2.4 
Grid to Cathode 3.0 
Plate to Cathode 2.8 

CLASS Al  AMPLIFIER 

Maxlmum Ratinge, Design-Center Values: 

PLATE VOLTAGE  250 max. volts 
PLATE DISSIPATION  2:5 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 90 max. volts 
Heater positive with respect to cathode. 90 max. volts 

Cherecteristics: 

Plate Voltage 26.5 250 volts 
Grid Voltage: 

From a fixed supply of - -9 volts 
From a grid resistor of. 2 - megohms 

Ampl ification Factor  17 16 
Plate Resistance  15500 8500 ohms 
Transconductance  1100 1900 Nmhos 
Plate Current 1.1 9.5 ma. 

Typical Operation with Resistance Coupl ing: 

See RESISTANCE-COUPLED AMPLIFIER CHART, Type 6R7. 

~ with shell Connected to Cathode. Values are approximate. 

JUNE 20, 1946 p~ply~ipN TENTATIVE DATA 
[ADIO CO[RORATION Or AMERIU, NA!lISON, NEW JERSEY 
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DUPLEX-DIODE TRIODE 

DIODE UNITS — Two 
The two diode plates are placed around a cathode, the 

sleeve of which i.s common to the triode unit. Each diode 

plate has its own base pin. Diode curves in the front of the 

RECEIVING TUBE SECTION apply to the 12Sw7. 

Additional turves nyylyinq to the iaSW~ 

are shown under Tyfles 6R~, and 6SR~ 

JUNE 20, 1946 p~ gyapN TENTATIVE DATA 
eeoio toerounaN or u~ee~u. rwuux+, raw ~ener 



12SY 7 
PENTAGRID CQNVERTER 

SINGLE—EN DEU METAL TYPE 
For use with z2-cetl storage-battery supply 

GENERAL DATA 
Electrical: 

Heater, for Unipotential Cathode: 
Voltage  12.6   ac or do volts 
Current  0.15   amp 

Direct Interelectrode Capacitances: 
Grid No.3 to Al l Other Electrodes (RF Input) 9.5• µµf 
Plate to All Other Electrodes (Mixer Output) 12~ µµf 
Grid No.1 to All Other Electrodes (Osc. Input) 7~ µµf 
Grid No.3 to Plate 0  13 max.• µµf 
Grid No.1 to Grid No.3 0  15 max.• µµf 
Grid No.l to Plate 0  06 max.• µµf 
Grid No.l to Shell, Grid No.5, and All 

Other Electrodes Except Cathode 4.4 µµf 
Grid No.l to Cathode   2.6 µµf 
Cathode to Shell, Grid No.5, and All 

Other Electrodes Except Cathode 5 µµf 

Mechanical: 

Mounting Position  Any 
Maximum Overall Length   2-5/8" 
Maximum Seated Length  2-1/16" 
Maximum Diameter   1-5116" 
Bul b   Metal Shell, NIT-BG 
Base   Small Wafer Octal 8-Pin 

Basing Designation for BOTTOM V1EW   8R 
Pin l~- Shel l, 0 © Pin 5 - Grid No.l 

Grid No.5 ~ Pin 6 - Cathode 
Pin 2 - Heater © ~ Pin 7 - Heater 
Pin 3 - Plate _ ~ ~ _ Pin 8 - Grid No.3 
Pin 4 - Grids No.2 ~ 

No.4 
KEG 

CONVERTER

Maximum Ratings,"Design-Center Vnlues: 

PLATE VOLTAGE  300 max. volts 
GRIDS-No.2 and No.4 (SCREEN) VOLTAGE 100 max. volts 
GRIDS-No.2 and No.4 SUPPLY VCLTAGE 300 max. volts 
PLATE DISSIPA710N  1.0 max. watt 
GRIDS-No.2 & No.4 DISSIPATION  1.0 max. watt 
TOTAL CATHODE CURRENT  14 max. ma. 
GRID-No.3 (CONTROL GRID) VOLTAGE: 

Negative bias value  50 max. volts 
Positive bias value  0 max. vclts 

PEAK HEA?ER-CATHCDE VOLTAGE: 
Heater negative with respect to cathode 9G max. volts 
Heater positive with respect to cathode 90 max. volts 

~ witn spelt connect ea to cat none. 

JUNE 20, 1946 ruse DIVISION TENTATIVE DATA 
RADIO CORPORATION OR AMERIU, HARRISON, NEW JERSEY 



12SY7 
PENTAGRID CONVERTER 

ChataoterlstlCs - Sebnrnte Excitation: " 

Plate Voltage 26.5• 100 250 volts 
Grids-No.2 & No.4 Voltage 26.5 100 100 volts 
Grid-No.3 Voltage -1 -2 -2 volts 
Grid-No.i (Oscillator 

Grid) Resistor 20000 20000 20000 ohms 
Plate Resistance (Approx.) - 0.5 1.0 megohm 
Conversion Transconductance 250 425 450 Nmhos 
Conversion Transconductance 

(Approx ) Sa 2° 2° umhos 
Plate Current 0.45 3.3 3.5 ma. 
Grids-No.2 & No.4 Current 1.7 8.5 8.5 ma. 
Grid-No.1 Current 0.1 0.5 0.5 ma. 
Total Cathode Current. 2.25 12.3 12.5 ma. 

x OTE: The Lransc ontluct ante between gritl xo.l and gritls No.2 and xo.0 
connected to plate (not osc illat ingl is ap Dr ox imately u500 pmhos 
under the following coed it ions: grids No.1, No.3, No.S and Shell 
at 0 volts; gritls No.2 and No.0 and plate at 100 volts. Under the 
same conditions, the plate current is 27 mill iamperes, and the 
am pl i9 icat ion factor is 13• 

• The charac terist its shown with separate excitation correspond very 
closely With th Ose OD },a1nP,d Ina Self-excited oscillator Circuit Oper-
ating with zero bias. 

With grid-N 0.3 Dias of -6 volts. 

° With grid-No.9 Dias of -j5 volts. 

The turves under Tyye 6SAry also 
a9gly to the taSYry. 

JUNE 20, 1946 TUBE DIVISION TENTATIVE DATA 
RADIO CO¢EO4ATION OF AMERIU,NARIISON, NEW IE ISEY 
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12SY7 

OPERATION CHARACTERISTICS 
WITH SEPARATE OSCILLATOR EXCITATION 

ii. ~ii~iiu~i  ~ w' ~iSN\H~~ttliiiiii,iouu~i~o~~nwu~~onu~mmo
x~ . I;iQu 

Ef=72.8 VOLTS 
PLATE VOLTS=26.5 
GRIDS-N'28 N' 4 VOLTS =28.5 
GRID-N~ 7 MILLIAMPERES=O-t 
GRID- N' 7RESISTOR-OHMS=20000 

-B -5 -4 -3 -2 
GRID-N' 3 VOLTS 

_t 0 

JULY 29,1946 TUBE DEPARTMENT 
RADIO CORRORAiION OF AMERICA, XARRISON, NEW lERSEx 

92C M-6768 



12SY7 
OPERATION CHARACTERISTICS 

WITH SEPARATE OSCILLATOR EXCITATION 
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26A6 
R-F AMPLIFIER PENTODE 

MIr;IATURE REMOTE—CUTOFF TYPE 
~' For use with t2—ceil storage—buttery sayyly 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  Z6.5   ac or do volts 
Current  0.07 

Direct Interelectrode Capacitances:° 
Grid No.l to Plate 0.0035 max. 
Input  6.0 
Output-   5.0 

Mechanical: 

Mounting Position  Any 
Maximum Overall Length   2-1/8" 
Maximum Seated Length  1-7/B" 
Length from Base Seat to 

Bulb Top (excluding tip)   1-1/2"± 3/32" 
Maximum Diameter   3/4" 
Bulb   T-5-1/2 
Base   Miniature Button 7-Pin 

Basing Designation for BOTTOM VIEW   76K1 
Pin 1 -Grid No.1 p © Pi r. 4 -Heater 
Pin 2 -Grid No. 3, Pin 5 -Plate 

internal Shield ~` O Pin 6 -Grid No.2 
Pin 3 -Heater _rLt _ _ Pin 7 -Cathode 

amp 

µµf 
uNf 
µµf 

CLASS Al  AMPLIFIER

Maximum Ratings, Design-Center Yalues: 

PLATE VOLTAGE  250 max. volts 
GRID-No.2 (SCREEN) VOLTAGE   100 max. volts 
GRID-No.2 SUPPLY VOLTAGE   250 max. volts 
PLATE DISSIPATION  3 max. watts 
GRID-No.2 DISSIPATION  O.c max. watt 
GRIP-No.l (CONTROL ARID) VOLTAGE: 
Negative bias value  50 max. volts 
Positive bias value  0 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode 90 max. volts 
Heater positive with respect to cathode 90 max. volts 

Typical Operation and Characteristics: 

Plate Voltage  26.5 250 volts 
Grid No.3 (Suppressor) Connected to cathode at socket 
Grid-No.2 Voltage  26.5 100 volts 
Grid-No.l Voltage: 

From a grid-No.l resistor of 2 - megohms 
From a cathode resistor of - 125 ohms 

O with external sn,;e id connected to cat nod e. 

JUNE 20, 1946 7118E DIVKION 
IADIO CORIORA?ION OF AMERIU, MARRISON, NEW JERSEY 

TENTATIVE DATA 



26A6 
R-F AMPLIFIER PENTODE 

Plate Resistance (Approx  ) 0.25 1.0 megohm 
Transconductance 2000 4000 µmhos 
Grid—No.l Bias (Approx.) for 

transconductance of 40 µmhos — —25 volts 
Grid—No.l Bias (Approx.) for 

transconductance of 20 µmhos —8 — volts 
Plate Current  1.7 10.5 ma. 
Grid—No.2 Current  0.7 4.0 ma. 

JUNE 20, 1946 rt~Eawsrow TENTATIVE DATA 
RADIO CO[fORAT10N Of AA1E[IU. MARRISON, NEW 1E [SEY 



26A6 

AVERAGE PLATE CHARACTERISTICS 
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PLATE ~Ib~OR GRID-N~2~IC2~MILLIAMPERES 

JULY 24,1948 TUBE DEPARTMENT 92CM-8788 
R~OIO CORRORATbN OF /JAFRiG, INRRi50N, NEw JERSEY 
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AVERAGE CHARACTERISTICS 
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AVERAGE PLATE CHARACTERISTICS 
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26A7-GT 
TWIN BEAM POWER TiTBE 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  26.5   ac or do volts 
Current  0.6   amp 
irect Interelectrode Capacitances (Approx.):°
Grid No.l to plate• 1  2 µµf 
Grid No.1 to cathode & grid No.3, 

grid No.2, and heater•   16 µµf 

13 µµf 
Plate to cathode & grid No.3, 

grid No.2, and heater•  
Grid No.1 of unit No.l to 

grid No.1 of unit No.2 0  2 µµf 
Plate of unit No.1 to 

plate of unit No.2 0  2 µµf 
Grid No.l of unit No.1 to 

plate of unit No.2 0  2 µµf 
Grid No.l of unit No.2 to 

plate of unit No.l 0  2 µµf 

Mechanical: 

Mounting Position  Any 
Maximum Overall Length   3-13/16" 
Maximum Seated Length  3-1/4" 
Maximum Diameter  1-9/32" 
Bulb  T-9 
Base   Intermediate-Shell Octal 8-Pin (JETEC No.BB-6), 

or Short Intermediate-Shell Octal 8-Pin (JETEC No. 88-58) 
Basing Designation for BOTT0~4 VIEW   8BU 

Pin 1 - Grid No.l of 
Unit No.l 

Pin 2 - Cathode, 
Grid No.3 
of Units 
No.l & No.2 

Pin 3 - Grid No.1 of 
Unit No.2 

Pin 4 - Plate of 
Unit No.2 

Pin 5 - G'rid No.2 
of Units 
No.1 & No.2 

Pin 6 - Heater 
Pin 7 - Heater 
Pin 8 - Plate of 

Unit No.l 

AMPLIFIER - Class A I

Values are }or Each Unit 

Mexlmum RatingS, Design—Center Values: 

PLATE VOLTAGE 
GRID-N o.2 (SCREEN) VOLTAGE  
PLATE DISSIPATION 

o Without external shieltl. 

~ Eacn unit. 

50 max, volts 
50 max. volts 
2 max. watts 

f 

4lnd icates a change. 

JAN. 3, 1955 TUBE DIVISION 
RADIO CORIORAtICN/ q AMERICA, NARRIRON, NEW IERSEY 

DATA 1 
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26A7-GT 

TWIN BEAM POWER TUBE 

GRID-No.2 INPUT 0  5 max. watt 
PEAK HEATER~ATHODE VOLTAGE: 
Heater negative with respect to cathode. 90 max. volts 
Heater positive with respect to cathode. 90 max. volts 

Typical Operation and Characteristics (Each unit): 

Plate Voltage 26  5 volts 
Grid-No.2 Voltage 26  5 volts 
Grid-No.l (Control rid) Voltage -4  5 volts 
Peak AF Grid~Jo.l Voltage 4  5 volts 
Zero-Signal Plate Current  20 ma 
Max.-Signal Plate Current 20  5 ma 
Zero-Signal Grid-No.2 Current 1  9 ma 
Max.-Signal Grid-No.2 Current 5  5 ma 
Transconductance   5700 Nmhos 
Load Resistance  1500 ohm; 
Total Harmonic Distortion  7 ~ 
Max.-Signal Power Output   180 mw 

Maximum Circuit Values: 

Grid-No.l~ircuit Resistance: 
For maximum rated conditions: 

With cathode bias 0  5 max. megohm 
With fixed bias 0  1 max. megohm 

For conditions where the maximum 
design values of plate voltage and 
grid-No.2 voltage do not exceed 
26.5 volts: 

With grid-resistor bias 0  5 max. megohm 

AF POWER AMPLIFIER -Class ABI
Unless otherwise sgecified,values are on a Per-Tube Basis 

Maximum Ratings, Design-Center Values: 
PLATE VOLTAGE  50 max. volts 
GRID-No.2 (SCREEN) VOLTAGE   50 max, volts 
PLATE DISSIPATION (Per unit)   2 max. watts 
GRID-No.2 INPUT (Per unit) 0  5 max. watt 
PEAK HEATER~ATHODE VOLTAGE: 

Heater negative with respect to cathode. 90 max. volts 
Heater positive with respect to cathode. 90 max. volts 

Typical Push-Pull Operation: 

Plate Voltage 26  5 volts 
Grid-No.2 Voltage 26  5 volts 
Grid-No.l (Control-Grid) Voltage   -7 volts 
Peak AF Grid-No.l-to-
Grid No.l Voltage  14 volts 

Zero-Signal Plate Current  19 ma 

-~i nd icates a cna nge. 

JAN. 9, 1955 ruse wva~ow 
RADIO CORfO1AT10N Of AMltIG, MAR RISON, N!W JERSEY 

DATA 1 
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26A7-GT `c~ 
TWIN BEAM POWER TUBE 

Max.—Signal Plate Current  30 ma 
Zero—Signal Grid—No.2 Current (Approx.). 2 ma 
Max.—Signal Grid—No.2 Current (Approx.). 8.5 ma 
Effective Load Resistance 
(Plate to plate)   2500 ohms 

.Total Harmonic Distortion  5 ~ 
Max.—Signal Power Output   500 mw 

Maximum Circuit Values: 
Grid—No.l—Circuit Resistance: 

For maximum rated conditions: 
With cathode bias  0.5 max. megohm 
With fixed bias  0.1 max. megohm 

For conditions where the maximum 
design values of plate voltage and 
grid—No.2 voltage do not exceed 
26.5 volts: 

With grid—resistor bias  0.5 max. megohm 

~-Indicates a change. 

JAN. 3, 1955 TUBE DIVISION 
EADN) ME/WA710N W AMEEIG, NMIIISON, NEW /EEEFY 

DATA 2 



26A7- GT 
AVERAGE PLATE CHARACTERISTICS 

EACH UNIT -PENTODE CONNECTION 

HEATER VOLTS=GRID-Ns2 VOLTS=26.5 

O O O O 
m f0 V N 

PLATE (I b )OR GRID-Ns2(IC2) MILLIAMPERES 

JAN. 3, 1955 TUBE DIVIAON 92CM- 6509RI 
IADIO COI,OIAiION d AMf11U, MAIIISON, NFW IFISFY 

O 



26A7-GT 
AVERAGE PLATE CHARACTERISTICS 

EACH UNIT —TRIODE CONNECT ON 

HEATER VOLTS =26.5 
GRID N32 CONNECTED TO PLATE 

O O O 
t0 ,O ~ 

PLATE MILLIAMPERES 
MAR. 24, 1945 TUBE DIVISION 
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26A7-GT 
OPERATION CHARACTERISTICS 

PUSH-PULL CIRCUIT 
7 1 1 1 1 1 1 I I I I I I I I i I i I 

- HEATER VOLTS = 26.5 

TYPE TYPE 

CI ,Cq=0.01 y£ 
C2 = 0.002 }iF 
C3 = 1.0 }i£ 
RI = 2.2 MEGOHMS 
R2,R3= 100 OHMS 
R4 = 0.2 MEGOHM 

TI = INTERSTAGE COUPLING 
TRANSFORMER: 
TURNS RATIO (PRIMARY 
TO I/2 SECONDARY) = 3:1 

T2=OUTPUT TRANSFORMER: 
PLATE-TO-PLATE LOAD, 
2000 OHMS 
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MAR. 21, 1945 TUBE DIVISION 
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26C6 
DUPLEX-DIODE TRIODE 

MINIATURE TYPE 
For use With to-cell storage-battery su~p4lY 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  26.5   ac or do volts 
Current 0  07 

+ airect Interelectrode Capacitances:° . 
Triode Unit: Grid to Plate   2.0 µµf 

Grid to Cathode & Heater. 1.8 µµf 
Plate to Cathode d Heater 1.4 µµf 

amp 

Mechanical: 

ounting Position  Any 
aximum Overall Length   2-1/8" 

Maximum Seated Length  1-7/B" 
Length from Ease Seat to 
Bulb Top (excluding tip)   1-i/2"t 3/32" 

Maximum Diameter   3/4" 
Bulb   T-5-1/2 
Base   Miniature Button 7-Pin 
Easing Designation for BOTTOM VIEW   7BT 
Pin 1 -Triode Grid p p Pin 5 -Diode Plate No.2 

Pin 6 -Diode Plate No.i 
~ Pin 7 -Triode Plate 

~.~ ~o 

Pin 2 -Cathode 

0 
TRIODE UNIT - Class A~ AMPLIFIER 

Maxlmum Ratings, Design-Center Values: 

PLATE VOLTAGE  250 max. volt 
PLATE DISSIPATION  2.5 max. watt 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode 90 max. volt 
Heater positive with respect to cathode 90 max. volt 

Characteristics: 

Plate Voltage 26.5 250 
Grid Voltage: 

From a fixed supply of - -9 
From a grid resistor of. 2.0 - 

Ampl ification Factor  17 16 
Plate Resistance  15500 8500 
Transconductance  1100 1900 
Plate Current 1.1 9.5 

Typical Operation with Resistance Coupling: 

See RESISTANCE-COUPLED AMPLIFIER Type 6R7. CHART, 

volt 

volt 
megohm 

ohm 
µmho 

° With exte rnul sn ie td connected to cathode. values ere approx ima e. 

ma. 

JUNE 20, 1946 illy gyagN TENTATIVE DATA 
Gp10 Cd10RAtION OR NAEIIG. INRRIEOII, NEW JEKEY 



26C6 
DUPLEX-DIODE TRIODE 

DIODE UNITS — Two 

The two diode plates are placed around a cathode, the 
sleeve of which is common to the triode unit. Each diode 
plate has its own base pin. Diode curves In the front of the 

RECEIVING TUBE SECTION apply to the 26C6. 

Additional curves a)Sylying to the 26 C6 

are shown under Ty4es 6Rry, and 6SRry 

JUNE 20, 1946 TUBE DIVISION TENTATIVE DATA 
enoio meroe~noN or ~wenu, ~ueusoN, New ieeser 
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26C 6 

AVERAGE PLATE CHARACTERISTICS 

E {~ = 26.5 VOLTS iiiiii~i~iiiiiiiiiiiiiiiiuiiiiiiii 
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26D6 
PENTAGRID CONVERTER 

MINIATURE TYPE 

For use with 12—cell stora~pe—battery su4bly 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage 25.5   ac or do volts 
Current 0  07   amo 

Direct Interelectrode Capacitances: 
Grid #3 to All -0ther Electrodes (RF Input) 7.5~ uµf 
Plate to All Other Electrodes (Mixer Output) 14~ µµf 
Grid #1 to All Other Electrodes (Osc. Input) 5.8~ uµf 
Grid #3 to Plate   0.30 max.• µµf 
Grid #1 to Grid #3   0.15 max.• µµf 
Grid #1 to Plate   0.03 max.• uuf 
Grid #1 to External Shield and All Other 

Electrodes Except Cathode & Grid No.S 2.9 µµf 
Grid #1 to Cathode d Grid #5   2.8~ µµf 
Cathode to External Shield and All Other 

Electrodes Except Grid #1 15.5 µµf 

Mechanical: 

Mounting Position  Any 
Maximum Overall Length   2-1/8" 
Maximum Seated Length  1-7/8" 
Length from Base Seat to 

Bulb Top (excluding tip)   1-1/2" t 3/32" 
Maximum Diameter   3/4" 
Eulb   T-5-1/2 
Ease   Miniature Button 7-Pin 

Basing Designation for BOTTOM VIEW   7CH 
Pin 1 - Grid No.l O p Pin 5 - Plate 
Pin 2 - Cathode, Pin F. - Grid No. 2, 

Grid No.S © ~ Grid No.4 
Pin 3 -Heater ~l _ ~~ Pin 7 - Grid No.3 
Pin 4 - Heater 

CONVERTER 

Maximum Ratings, Design-Center values: 

PLATE VOLTAGE 
GRIDS-No.2 d No.4 (SCREEN) VOLTAGE . 
GRIDS-No.2 d No.4 SUPPLY VOLTAGE  
PLATE DISSIPATION 
GRIDS-No.2 3 No.4 DISSIPATION 
TOTAL CATHODE CURRENT 
GRID-No.3 (CONTROL GRID) VOLTAGE: 

Negative bias value' 
Positive bias value 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode 
Heater positive with respect to cathode 

• With external shield connec~ e7 to tatnode. 

~ with external shield connected to of ner electrodes. 

300 max. volts 
100 max. volts 
300 max. volts 
1.0 max. watt 
1.0 max. watt 
14 max. ma. 

50 max. volts 
0 max. volts 

90 max. volts 
90 max. volts 

JUNE 20, 1946 1UBE gy~pN TENTATIVE DATA 
e~mo cara~rx>» or wneuu, wuelsoa, raw xeaw 



26D6 

PENTAGRID CONVERTER 

CharaeteriatlCs - Separate Excitation:°

Plate Voltage  26.5 100 250 volts 
Grids-No.2 & No.4 Voltage. 26.5 100 100 volts 
Grid-No.3 Voltage  -0.5 -1.5 -1.5 volts 
Grid-No.l {Oscillator-

Grid~Resistor 20000 20000 20000 ohms 
Plate Resistance (Approx.) - 0.5 1.0 megohm 
Conversion Transconductance 270 455 475 µmhos 
Conversion Transconductance 

(Approx.)' - 4 4 µmhos 
Conversion Transconductance 

(Approx.)"' 8 - - µmhos 
Plate Current  0.45 2.8 3.0 ma. 
Grids-No.2 & No.4 Current. 1.6 8.0 7.8 ma. 
Grid-No.l Current  0.1 0.5 0.5 ma. 
Total Cathode Current. 2.15 11.3 11.3 ma. 

Characteristics of Oscillator Seetion:• 

Plate Voltage  26.5 100 volts 
Grids-No.2 & No.4 Voltage  26.5 100 volts 
Grid-No.3 Voltage  0 0 volts 
Grid-No.l Voltage  0 0 volts 
Ampl ification Factor   - 22 
Transconductance   4500 7200 µmhos 
Plate Current  5.5 27 ma. 

° The characteristics shown with separate excitation correspontl very 
•closely with those obtained in a se lf_exc ited oscillator circuit oper-
ating with zero Dias. 

~" With grid-N 0.3 Dias of -30 volts. 

;i With grid-X o.3 Dias of -6 vc lts. 

• Measured between grid No.l and grids-N o.2 and No.4 connecteA Lo plate 
(not osc illat ingj. 

The curves under Tyfle 6BE6 
also nybly to the z6 D6 

JUNE 20, 1946 ~ pry~5p►r TENTATIVE DATA 
ewio cotrounor+ or u~tou. Nuuson. New ~teser 



26D6 
OPERATION CHARACTERISTICS 

WITH SEPARATE OSCILLATOR EXCITATION 
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26D6 
OPERATION CHARACTERISTICS 

WITH SEPARATE OSCILLATOR EXCITATION 

Ep = 26.5 VOLTS 
PLATE VOLTS=26.5 
GRIDS-N"28N~4 VOLTS=26.5 
GRID-Ns1 RESISTOR- OHMS=20000 
GRID-N' 3 VOLTS= -0.5 

AUGUST 1,1948 
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TUBE DEPARTMENT 
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.-~, 
Full-Wave Mercury-Vapor 

Rectifier 
For DC Power Suppl ies Having Large Current Requirements 

GENERAL DATA 

Electrical: 

Fi lament, Coated: 
Voltage (AC or DC)   5.0 volts 
Current   3.000 amp 

Mechanical: 
Operating Position  Vertical, base down 
Maximum Overall Length  5-3/8" 
Maximum Seated Length   4-3 /4" 
Maximum Diameter  2-1/16" 

ST-16 Bulb 
Base Medium 4-Pin 

Basing Designation for BOTTOM VIEW  4C 

Pin 1 -Fi lament 
Pin 2 -Plate of 

Unit No.2 

Pin 3 -Plate of 
Unit No.l 

Pin 4 -Filament 

FULL-WAVE RECTIFIER 

Maximum and Minimum Ratings: 

PEAK INVERSE VOLTAGE  1550 max. volts 
PEAK PLATE CURRENT PER PLATE. 1 max. amp 
CONDENSED MERCURY TEMPERATURE RANGE 20 - 60 °C 

With CaAacitor-Inqut Filter 

AC PLATE VOLTAGE PER PLATE (RMS). 450 max. volts 
TOTAL EFFECTIVE PLATE-SUPPLY IMPEDANCE 

PER PLATE°  50 min. ohms 
DC OUTPUT CURRENT   225 max. ma 

With Choke-Input Filter. 

AC PLATE VOLTAGE PER PLATE (RMS)  550 max. volts 
INPUT-CHOKE INDUCTANCE  3 min. henries 
DC OUTPUT CURRENT   225 max. ma 

Characteristics: 

Tube Voltage Drop (Approx.)   15 volts 

8 when a filter—input capacitor Lary er Loan uo µf is used, it may Denec—
essary to use more plate—supply impedance than the minimum vat ue shown 
to l imit the peak plate current to the rated val uP.. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 

DATA 

7-63 



83 

HALF —WAVE RECTIFIER 

As a half—wave rectifier, the 83 is operated with plates 
connected in paral lel. Two 83's so connected in a ful l—wave 
circuit can supply twice the output current of a single tube. 
Both plates within the same tube should 6e connected to the 
same terminal of the olate transformer. To equal ize the cur—
rent distribution between plates, a resistor of not less than 
50 ohms should be connected in series with each plate. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 



407A 

Medium-Mu Twin Triode 
9-PIN MINIATURE TYPE 

GENERAL DATA 
Electrical: 
Heater Characteristics and Ratings: 

Heater-section arrangement Series Parallel 
Voltage (AC or DC)  40.0 t 2.0 20.0 t 1.0 volts 
Current   0.050' 0.100b amP 
Peak heater-cathode voltage 

(Each unit)'; 
Heater negative with 

respect to cathode  100 max. volts 
Heater positive with 

respect to cathode  100 max. volts 
Direct Interelectrode Capacitances:° 

Grid to plate (Each unit)   1.1 pf 
Grid to cathode, internal shield, 

and heater (Each unit)   2.2 pf 
Plate to cathode, internal shield, 

and heater (Each unit)   1.0 pf 
Plate to plate  0.1 max. pf 

Characteristics, Class A i Ampl ifier (Each Unit): 

Plate Supply Voltage  150 volts 
Cathode Resistor  240 ohms 
Ampl ification Factor  35 
Plate Resistance (Approx  )   6350 ohms 
Transconductance  5500 µmhos 
Plate Current   8.2 ma 
Grid Voltage for maximum plate µa =45 -10 volts 

1 

Mechanical: 
Operating Position  Any 
Type of Cathodes  Coated Unipotential 
Maximum Overall Length  1-3 /4" 
Maximum Seated Length   1-1/2" 

(Excluding tip) -.1-1/8" t 3/32" 
0  750" to 0.875" 

Length, Base Seat to Bulb Top 
Diameter 
Dimensional Outl ine   See General Section 
Bulb T6-1/2 
Base Small -Button Noval 9-Pin (JEDEC No.E9-1) 

.BOTTOM VIEW 
pins 1i£5- Heater of 

Unit No.2 
Pin 2 -Cathode of 

Unit No.2 
Pin 3 -Grid of 

Unit No.2 
Pin 4 -Plate of 

Unit No.2 
Pin 5 -Heater Tap, 

Internal 
Shield 

Pin 6 -Plate of 
Unit No.l 

Pin 7 -Grid of 
Unit No.1 

Pin 8 -Cathode of 
Unit No.1 

Pins 9&5 - Heater of 
Unit No.1 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 

DATA 
4-63 



407A 

AMPLIFIER —Class AI
Values are for Each Unit 

Maximum Ratings, Absolute-Maximum Values: 

PLATE VOLTAGE  330 max. volts 
GRID VOLTAGE: 

Negative-bias value  55 max. volts 
Positive-bias value  0 max. volts 

CATHODE CURRENT  18 max. ma 
GRID CURRENT   3 max. ma 
PLATE DfSSIPATION 1  35 max. watts 

Maximum Circuit Values: 
Grid-Circuit Resistance  0.5 max. megohm 

a 
AL heater volts = u0.0. 

b At heater volts = 20.0. 

a Without external shield. 

RADIO CORPORATION OF AMERICA 
Electron iuhe Division Harrison, N. J. 



408A 

Sharp-Cutoff Pentode 
7-PIN MINIATURE TYPE 

GENERAL DATA 

Electrical: 

Heater Characteristics and Ratings: 
Voltage (AC or DC)  20.0 t 1.0 volts 
Current at heater volts = 20.0 0.050 amp 
Peak heater-cathode voltage: 

Heater negative with 
respect to cathode  100 max. volts 

Heater positive with 
respect to cathode  100 max. volts 

Direct Interelectrode Capacitances:a 
Grid No.l to plate  0 .01 pf 
Grid No.l to cathode & grid No.3 & 

internal shield, grid No.2, and 
heater  4.0 pf 

Plate to cathode d grid No.3 & 
internal shield, grid No.2, and 
heater  2.8 pf 

Characteristics, Class A l AmDl iflar: 
Plate Supply Voltage  120 volts 
Grid-No.2 Supply Voltage  120 volts 
Cathode Resistorh   200 ohms 
Plate Resistance (Approx  )   0.34 megohm 
Transconductance  5000 µmhos 
Plate Current   7 ma 
Grid-No.2 Current   2.2 ma 
Grid-No.l Voltage for maximum plate 

µa = 200  -10 volts 

Mechanical: 
Operating Position  Any 
Type of Cathode   Coated Unipotential 
Maximum Overall Length  1 3/4" 
Maximum Seated Length   1-1/2" 
Lerigth,BaseSeattoBulbTop(Excluding tip). 1-1/8"±3/32" 
Diameter 0  650" to 0.750" 
Dimensional Outl ine   See General Section 
Bulb  T6-1/2 
Base Small-Button Miniature 7-Pin (JEDEC No.E7-1) 

Basing Designation for BOTTOM VIEW  76D 

Pin 1 -Grid No.1 
Pin 2 -Cathode, 

Grid No.3 
Pin 3 -Heater 
Pin 4 -Heater 

Pin 5 -Plate 
Pin 6 -Grid No.2 
Pin 7 -Cathode, 

Grid No.3 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 

DATA 
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408A 

AMPLIFIER — Class AI
Maximum Ratings, Absolute-Maximum Values: 
PLATE VOLTAGE   180 max. volts 
GRID-No.2 (SCREEN-GRID) SUPPLY VOLTAGE. 180 max. volts 
GRID—No.2 VOLTAGE  See Grid-No.z Inqut Rating Chart 

at front of Receiving Tube Section 
GRID-No.1 (CONTROL-GRID) VOLTAGE: 

Positive-bias value   0 max. volts 
GRID-No. 2 INPUT: 

For grid-No.2 voltages 
up to 90 volts  0.5 max. watt 

For grid-No.2 voltages be-
tween 90 and 180 volts. .See Grid-No.z Inqut Rating Chart 

at front of Receiving Tube Section 
PLATE DISSIPATION   1.7 max. watts 

a With external shield JEDEC No.316 connected to cathode. 
b 

Fixed—bias operation is not recommended. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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955 
DETECTOR, AMPLIFIER, OSCILLATOR 

ACORN TYPE 
Bsyec sa 11y for uxive leng the 6e tween 0.5 we ter and 5 ae ters 

Heater Coated Unipotential Cathode 
Voltage 6.3 a-c or d~ volts 
Current 0.15 amp. 

Direct Interelectrode Capacitances: 
Grid to Plate 1.4 µµf 
Grid to Cathode 1.0 µµf 
Plate to Cathode 0.6 µµf 

Overall Length 1-7/32" ± 5/32" 
Overall Diameter 1-3/32" ± 1/16" 
Bulb 1 See Outline in T-42 

Base) GENERAL SECTION Small Radial 5-Pin 
Pin 1 -Heater © © Pin 4 -Heater 
Pin 2 -Plate ~7\ Pin 5 -Cathode 
Pin 3 - Grid 

RCA Socket `L,~ Stock No.9925 
Mounting Position u p o Any 

Short Part of Bulo: Bottom 

BOTTOM VIEW I58C1 

Maximum Ratings Are Design-Center Values 
A-F AMPLIFIER 

D-C Plate Voltage 250 max. volts 
Plate Dissipation 1.6 max. watts 
D-C Heater-Cathode Potential 80 max. volts 
Typical Operation and Characteristics — Class Al Amplifier: 
D-C Plate Voltage 90 135 180 250 volts 
D-C Grid Voltage* -2.5 -3.75 -5 -7 

25 25 25 25 
14700 13200 12500 11400 
1700 1900 2000 2200• 
2.5 3.5 4.5 6.3 
- - 20000 -
- - 5 

Ampl ification Factor 
Plate Resistance 
Transconductance 
D-C Plate Current 
Load Resistance 
Second Harmonic Dist. 
Power Output - - 135 

Typical Operation With Resistance-Coupling: 
Plate-Supply Voltage° 180 
D-C Grid 4oltage* -3.5 
Load Resistance 250000 
Plate Current 0.42 
Second Harmonic Distortion 5 
Voltage Output 45 RMS 
Voltage Gain 20 approx. 

volts 

ohms 
pmhos 
ma. 
ohms 

mw 

volts 
volts 
ohms 
ma. 

volts 

R-F POWER AMPLIFIER cS OSCILLATOR - Class C 
Plate Modulated or C.N. 

D-C Plate Voltage 180 max. volts 
D-C Plate Current 8 max. ma. 
D-C Grid Current 2 max. ma. 
D-C Heater-Cathode Potential 80 max. volts 
Tyaical Operation: 
D-C Plate Voltage 180 volts 
D-C Grid Voltage -35 approx. volts 
D-C plate Current 7 ma. 

• * °; See next page. Inoicat es a change. 

rt

Jl1NE 30, 1944 RCA VICTOR DIVISION 
RADIO GORIORATION OE AMERICA, IMRRISON, NEW JERSEY 
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955 

DETECTOR, AMPLIFIER, OSCILLATOR 
(continued from Drec eding Dage) 

D-C Grid Current 1.5 approx.ma. 
Power Output" 0.5 approx. watt 

DETECTOR 

Typical Operation: Biased 

Plate-Supply Voltage ° 180 

Grid Voltage -7 approx. 

Load Resistance 0.25 

Plate Current Adjusted to o.z ma, approx. 
w itn no input signal. 

Cathode Resistor 50000 approx. 
Grid Leak 
Grid Condenser 

Grid-Leak 

45 volts 
Grid Return 

VOlis to Cathode 

- megohm 

- ma. 

- ohms 
1 to 5 megohms 
0.00025 of 

With no external shield. 

Under maX lmum fated cond lLlOnS, the resi5ta nce In the gr ld CIrCU It Should 
not exceed 0.1 megohm with fixed bias, or 0.5 megohm with cathode Dias. 

o Tn is is a plate-supply voltage value, Tne voltage effective at plate 
will De plate-supply voltage minus the voltage drop in load caused Dy 
plate current. 

~~ A[ 5 meters. Only moderate red uc[ion in Lnis value will be found for 
wavelengths as low as 1 meter. gelowl meter, the power output decreases 
as the wavelength is decreased. 

R-F groursding by means of condensers placed close to the tube 

pins is rgquired if the ful l capabi l ities of the 955 for ultra-

high-frequency uses are to be obtained. 

U-H-F OSCILLATOR 
Hartley type 

OUTPUT 

PUSH-PULL U-H-F OSCILLATOR 
Tuned-Plate Tuned-Grid Type 

LI CI, LZ C2, L3C3=DEPEND ON 
FREQUENCY RANGE DESIRED 

Cq,Cg,Ca=l00 µµf 
C7=5Oµµ{ 
RI =20000 TO 25000 OHMS, I/Z WATT 
Rz=10000 TO 12500 OH MS, I/Z WATT 
2=R-F CHOKE 

92CM- 655a 

Tne lit ense extended to the pu rc naser oP tubes appears in the License 
Notice accompanying them. Information contained herein is Tu rnished 
without assuming any obligation s. ~— Indicates a change. 

JUNE 30, 1944 RCA VICTOR DIVISION 
tA010 COtMNAT10N OE AME4ICA, NAltI50N, NFW 1E45FY 
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AVERAGE PLATE CHARACTERISTICS 

b N_ m d 

PLATE MILLIAMPERES 

9~. 
s 

MAY 7, 1941 RU RADIOTRON DIVISION 
RCn eawHUfwCTUaMG CON/ANY. INC. 

92C-5561RI 
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955 

CHARACTERISTICS CURVES 

3o zs 
a 
0 
v2O ~ 

a 
1: ~0 2C 

6 ~ 

I 
W 

2~ 
Q 

~10 

J 
d 

5 

AVERAGE CHARACTERISTICS 
TYPE 9SS 
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AVERAGE CHARACTERISTICS 

TYPE 9SS 
Ef=6.3 VOLTS 
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D—C Plate Voltage 
Characteristics — Class Al Amplifier; 
D-C Plate Voltage 
D-C Grid Voltage" 
Amplification Factor 
Plate Resistance 
Transconductance 
D-C Plate Current 

I~1 

957 
DETECTOR, AMPLTFIER, OSCILLATOR 

Filament 
Voltage 
Current 

Direct Interelectrode 
Grid to Plate 
Grid to Filament 
Plate to Filament 

verall Length 
`verall Diameter 
Bulbl 
Base J 

Pin 1-Filament 
Pin 2 -Plate 
Pin 3-Grid 
Pin 4 —Filament —

RCA Socket 
Mounting Position 

ACORN TYPE 

Coated 
1.25 
0.05 

Capacitances:° 
1.2 
0.3 
0.7 

d-c volts 
amp. 

µµf 

µµf 

1-7/32" + 5%32" 1_3/3~" + 1/16" 
See Outline in j

r T-4z 
GENERAL SBCTION lSmall Radial 5—Pin 

Pin 5 -Filament -
AAI-Plane of 

Electrodes 

Stock No.9925 
Vertical 

Snort Part of Bu 10: Bottom 

BOTTOM VIEW (56D) 

.4aximum Ratings Are Design-Center Palues 

AMPLIFIER 
135 max. volts 

135 volts 
-5 volts 

13.5 
20800 approx.ohms 
650 µmhos 
2 ma. 

~ witn no external sh ie l0. 
0 Horizontal operation permitted if plane of electrodes is vertical (plate 

on edge). 

* Under maximum rated cond itions, the resistance in the grid circuit should 
not exceed 0.1 meg ohm with fixed Dias, or 0.5 meg onr.~ with cat h00e Dias, 

R—F grounding by means of condensers placed close to the tube 
~~pins is requi red if the ful l capabi l ities of the 957 for ultra—

high—frequency uses are to be obtained. 

E 

~— Indicates a cha n3e. 

JUNE 30, 1944 RCA VICTOR DIVISION 
CATA 

GDIO CO RYO RATION OF AMERICA, MARRISON, NEW 1E 45EY 
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AVERAGE PLATE CHARACTERISTICS 

II 
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959 
DETECTOR AMPLIFIER PENTODE 

ACORN TYPE 

Fi larnent 
Voltage 
Current 

Direct Interelectrode 
Grid to Ptate° 
Input 
Output 

Overall Length 
Overall Diameter 
Bulb 
End Terminals 

Base 
Pin 1 -Filament 
Pin 2 —Grid No.2 
Pin 3-Grid No.3 
Pin 4 -Filament -
Pin 5 -Filament -

RCA Socket 
RCA Grid 6 Plate Clips 
Mounting Position 

Coated 
1.25 
0.05 

Capacitances: 
0.015 max. 

1.8 
2.5 

See Outline in 
GENERAL SECTION 

d-c volts 
amp. 

µµf 
µµf 
uµf 

1-3/32" + i/16" 
—4z 

Two 

3na11 Radial 5-Pin 
P -Plate 

G1 -Grid No.1 

AA' -Plane of 
Electrodes 

Stock No. 9925 
Stock No. 9939 

Vertical 
P is on Long Part of Bulb: Top 

GS is on Short Part of au1D: Bottom 
BOTTOM VIEW ISBEI 

Maximum Ratings are Design-Center 

AMPLIFIER 

C-C Plate Voltage 
D-C Screen (Grid No. 2) Voltage 
Characteristics — Class AS Amblifier: 

D-C Plate Voltage 
Suppre55or (Grid No. 3) Connected to 
D-C Screen Voltage 
D-C Grid (No.l) Voltage # 
Plate Resistance 
Transconductance 
C-C Plate Current 
D-C Screen Current 

Values 

145 max. 
67.5 max. 

VOItS 
volts 

135 volts 
fi lament( -1 at socket 

67.5 volts 
—3 volts 

0.8 approx. megohm 
600 µmhos 
1.7 ma. 
0.4 ma. 

0  With shield baffle. 
0 Norizont ai operation permitted if plane of electrodes is vertical (plate on 

etlge). 
# Under maximum rated conditionsR the resistance in the grid circuit shoultl not 

exceetl 0,1 megotvn with fixed Dlas, or 0.5 megohm with cet hole bias. 

R-f grounding Dy means of condensers placed close to the tube terminal< 
is required If the full caDaDil hies of the 959 for ultra-high-frequency 
uses are to Da Obtained, It i5 important In the Cases Of the plate and 
control-grid circuits Lost separate r-f rounding returns be made to a 
common point in order to avoid r-f inter-action through common return 
circuits. It may also De advisable in some applications to supplement 
the action of the Dy-pass -condensers Dy r-f coo kes placed close to the 
C OndenSefs In the fete rn Or Supply lead fOr the grid, the SC teen, Lhe 
sappressor, the pl et e, and the fit anent. 

E 

4 

tlntlicat es a change. 
JUNE 30, 1944 

RCA VICTOR DIVISION 
EADIO CO RRORATION OF AMERIU, NARRISON, NEW IEESEY 
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AVERAGE PLATE CHARACTERISTICS 
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E f = 1.25 VOLTS D.C. SCREEN VOLTS =67.5 ~.  

SUPPRESSOR VOLTS=O 

::::::: 
CLn'nCiCG  :  

:::.n.:.".:::
: ~:~ 

noum 

::: 
6...n......,..:Y~.
 C....... 

:i. 
: 

n •.n.00•~ 
.~

...~. 
::•un.n■ 

om~ 
nounn 

:..nT.:::::::" 

: 

 :o 
'nunou..••u
nn m~ : 

m: •ia w •:u 

~'

.u.:rn•.n.• 

:: ••..••Ro 
:....::.u....nn.....u...u~=in,.  nun.x.:i:::=::i u•n• ~~uu. nn ■■ •  L...um  nnol ...e. ..n.n[n.. 

 n•o■  ••:i::o  ini •::•i 
o ••.n.:  ■nn• ■y~  I=  n::,I  : viii_:::R:3:~ 

ii::~:i •~i~u•m•unuil~L • [u.~~.•~•Gi::i lnu p::::::i!oi~=:::i' mIi  Vii:= 

 :    o[ C 
::::::: 

i:::: 

33i3~ :i ~=..~.~..~.EC'~3:::: i~'3~~I~3:i.~'iC~:::~:3E~, :::.00.
~G~:iri::::•o.Co•mC m••: ~uoxu,nnn•G •• :• u: ri uuu:~::wu..n•. .•~Cn ~•nn•~nn.~.~~I~.o=.:• ' n

 u•i':u::: iu::::::::•~•:in ••i3•:i

u 

:~~ 

u 

•:•mm 
  •... o• n• ii:::••:o::..m uo.. 

::::::~33'.•.~ ~~C~''8:::::3~=i~CByG~:C3~~:~~::~E~::.. I~:E: 

.:.C~ %ti'~I:~'G3~::•S~nF.n.::9nC'~::~::::P.::~W::9C:i: ~;~~~:~:C:~CC u~:~ 
: :  •3333 ~:3;.::;::e•r.;:•;;u.;.;;.,  3::.... •e•;..I•er.•;• :'r. e::s3Ex93e,1:e•n••::.~ ::: :::.3 eEE::3:::e ~:e~' ~~:33~eeee;°~••• 

e E~~°.:°6•: e:eY•E33e;̀ s:::~  "~ a?BY~:e 9x~~°•'s~~ I'eg~:  ee3 
~~~6~:::::~ e e~•...... ~:::tl :~E:a°:~Ei~e::~ :~~•"a~eE=eE:ei'. . I.... ...n. a ::e..r  ~::ee: • ~e.:......n::,;.n.n . x'~: 

:::C~~:..n  ~  ,,...   ...1.9:.3.:: .: uo mu• :::•~ i`unn••:::::;~•mniiTdi   m[nun.•:.~:•::.. um•e.u• 
  onnomvu• Doom e:SC3;;'  ,,....n...set::::~ 's;;gc::E~.e~:3:'n3 ;s~.;;a~i:s;~s~ 

.•..' nC C:C'::G,•.::T:'G~'.C:Iw:n:C:m33~ i'~'Y•':':` a:i::n'~~'i33~• 
::m;•e•'21Cn..:::.•::~::r.'Q :......E:3::E~CC~::;;; o•~:•G~.'C'~1i~ ~5::::~'~E6:::•'. ... 
... :::3.'33 :::....   ..':..::••~ . .. ■1n. 

.:.....:..l y:::..:.:

333: y'33eBC3E:' ~••3•n:  
.ECG:=C'I'A::'R'Pyi::~:'-:,'!S=": ~S'.~'.l•.r~.~'~ 

:.
....2~°e~e?~~ ~e~ee!3~°~s:3 ~~e~~°?~ee~e~B~.~9ee ~ ~' a'0 N 

PLATE MILLIAMPERES 

N 

O 

N ~~ 

h 

NO 

Q 

a 

0 

JUNE 14, 1944 RCA VICTOR DIVISION 
GD10 CdIRO1AfION Of AMfRIU HARRISON, NEW IF[SFv 

92GM-6338R1 



1609 

AMPLIFIER PENTODE 
For a44Lications critical as to mic ro4honics 

Filament Coated 
Voltage 1.1 
Current 0.25 

Direct Interelectrode Capacitances:° 
Grid to Plate 1.0 
Input 7 
Output 7 

M14aximum Overall Length 4-3/16" 
Maximum Seated Height 3-9/16" 
•Maximum Diameter 1-9116" 
Bul b p ST-12 
Base ~ Small S-Pin 

Pin 1 -Filament + p p Pin 4 -Screen 
Pin 2 -Plate .~ Pin 5 -Filament -
Pin 3 -Grid 

Mounting Position BOTTOM VIEW Any 

d-c volts 
amp. 

NNf 
NNf 
uuf 

Naximum Ratings Are Absolute Values 
A-F AMPLIFIER 

Plate Voltage 135 max. volts 
Screen Voltage 67.5 max, voits 
Typical Operation and Characteristics - Class Al Amplifier: 
Plate 135 volts 
Screen 67.5 volts 
Grid ' -1.5 volts 
Plate Res. 0.4 approx. megohm 
Transcond. 725 mhos 
Plate Cur. 2.5 ma. 
Screen Cur. 0.65 ma. 

° without shield. 
' The d-c resistance in the grid circuit of the 1609 should not exceed 

0.5 megohm for fixed-Dias conditions. 

19/ 6 MAX.+ 

1 ~ f j  MAX.1~ 

~- ~I 

ST12 BULB 

SMALL 
S-PIN BASE 

92C-429aR2 

~- Indicates a change. 

39.(6 MAX. 

q 318 MAX. 

RCA VICTOR DIVISION 
RADIO CORIORATION OF AMERIG. MARRISON. NfW JERSEY 

DATA 
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1609 
AVERAGE PLATE CHARACTERfSTICS 
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AVERAGE CHARACTERISTICS 
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POWER AMPLIFIER PENTODE 
The 1611 is a power pentode intended for use as a relay tube 
in eouipment on ships for automatical ly announcing SOS sig-
nals. To meet the special requirements of such service, the 
1611 feztures an ip eq characteristic having suitable slope 
and minimized variation between tubes. Physical character-
istics of the 1611 are the same as those of Type 6F6. 

i.d 

RCA-i6ii is available only through Radioaarine Corboration 
of America, ryg Pa ri ck Street, New York, N. Y. 

.12n. 1, 144} 
RCA VICTOR DIVISION 

pATA 
R ADiO CORROR~iION Of AME R~[A~ n~RRiiOv, HEW IE R SEv 
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1612 
PENTAGRID AMPLIFIER 

For abglications critical as to microyhonics 

Heater' Coated Unipotential Cathode 
Voltage 6.3 a-c or d-c volts 
Current 0.3 amp. 

Direct Interelectrode Capacitances:° 
Grid #1 to Grid #3 0.20 max. Nuf 
Grid #1 to Plate 0.001 max. NNf 
Grid #3 to Plate 0.10 max. ppf 
Grid #1 to All Other Electrodes 7.5 NNf 
Grid #3 to All Other Electrodes 10 uuf 
Plate to All Other Electrodes 11 y~f 

Maximum Overall Length 3-1/8" 
Maximum Seated Height 2-9/16" 
Maximum Diamefer 1-5116" 
Bulb Metal She11,MT-8 
Cap Miniature 
Base ~ ©~ Small Wafer Octal 7-Pin 

Pin 1 -Shell ©,~,, 0  Pin 5 -Grid #3 
Pin 2 -Heater ~,, Pin 7 -Heater 
Pin 3 -Plate ~i/ Pin 8 -Cathode 
Pin 4 -Grids #2d #4 ~RE.~ Cap -Grid #1 

Mounting Position BOTTOM VIEW Any 
Maximum Ratings Are Design-Center Values 

AMPLIFIER 

Plate Voltage 
Screen Voltage 
Plate Dissipation 
Screen Dissipation 
Tyyical Oyeration and Characteristics 
Plate 
Screen (Grids #2 & #4) 
Control Grid (Grid #1) 
Control Grid (Grid #3) 
Plate Res. 
Transcond. (Grid #1 - Plate) 
Transcond. (Grid #1 - Plate)' 
Plate Cur. 
Screen Cur. 

~ In circuits where the cathode is not tli—
rE:CLIy Connect etl to Lhe heater. the po—
tential difference Oetween heater and 
tat hode should De kept as low as possiDte. 

~ Mich shell connected to catnode. 
' Mith Grid I1 Dias = —15 volts; Grid /3 

Dias = —15 volts. 

Curves under ?yqe BL9 also aqq ly to the 
1812. 

F Indicates a change. 

Jan. 1, 1943 
RCA VICTOR DIVISION 

AADIO COAROAATION OF AMERICA, NARRISON, NEW JE RSE 

250 max. volts 
100 max. volts 
1.5 max. watts 
1.0 max. watt 

Class Al Amplifier: 
250 volts 
100 volts 
-3 volts 
-3 volts 
0.6 megohm 
1100 pmhos 

5 approx. mhos 
5.3 ma. 
6.5 ma. 

MINIATURE 
CAP 

DATA 

E 

t 



l~i 

1620 
TRIPLE-GRID DETECTOR AMPLIFIER 

/or a~ ~iications Critical as to wtcro .Aonics 

Heater • Coated Unipotential Cathode 
Voltage 6.3 a—c or d —c volts 
Current 0.3 amp. 

Direct Interelectrode Capacitances:°
Pentode Connection 

Grid to Plate 0.005 max. ppf 
Input 7.0 V pf 
Output 12.0 p4f 

Maximum Overall Length 3-1/8" 
Maximum Seated Height 2-9/16" 
Maximum Diameter 1-5/16" 
Bulb Metal Shell, MT~B 
Cap Miniature 
Ba
Pin 1 -Shell p 

O 
©• Smal

Pina5efS~ppresso
Pin

Pin 2 -Heater © O 
Pin 7 -Heater 

Pin 3 -Plate ~~ Pin 8 -Cathode 
Pin 4 -Screen A,~YO Cap -Grid 

Mounting Position BOTTOM VIEW Any 
Maximum Ratings Are Design-Center Values 

AMPLIFIER - Pentode Connection 

Plate Voltage 
Screen Voltage 

-► Ty4ical 04erattion 
Plate 
Screen 
Grid # 
Suppressor 
Plate Res. 
Transcond. 

250 max. volts 
100 max. volts 

and Characteristics - Class Az Am4lifier: 
100 250 volts 
100 100 volts 
-3 -3 volts 

Connected to cathode at socket 

Grid Bias for cathode 
current cut-off 

Plate Cur. 
Screen Cur. 

1.0 • megohm 
1185 1225 Nmhos 

-7 -7 volts 
2.0 2.0 ma. 
0.5 0.5 ma. 

AMPLIFIER -Triode Connection°O
~ Plate Voltage 250 max. volts 

Typical Operation and Characteristics - CLass Al Am4liJier: 
Plate 180 250 volts 
Grid # —5.3 —0 volts 
AmD. Fact. 20 20 
Plate Res. 11000 10500 ohms 
T ransco nd. 1800 1900 ymhos 
Plate Cur. 5.3 6.5 ma. 

' For cathode—Dias operation of the 1620 a minimum cathode—resistor 
Oy—pass condenser of 25 yf is recommended to minimize hum, particu—
larly In circuits whet¢ the 1620 is followed Oy hig0—gain stages. 
when a 25 yf condenser or larger is.used,. the voltage difference De—
tween neater and cathode is not crlt ical, Dut it should De kept as 
low as po ssiDle. If less than a 25 yf condenser is used, positive 
Dr negg at lV¢ Dia3ing of tn¢ n¢at¢r Wlth resp¢tt to th¢ Gat nod¢ 13 r¢—
quired, Dut the Dlas value chosen for mfnimu~ hum Should Oe within 

o the range Of +5 t0 + 50 volts Or —5 to —50 volts. 
M ith She 11 connected to cathode. 

# Under maximum rated rood itions, toe. d—c resistance in the grid cir—
• cult sn ou ld not exceed 1.0 meg ohm. 

Greater than 1.0 megohm. ~— Indicates a change. 
°O Screen and suppressor tied to plate. 

OUTLINE DIMENSIONS for the 1620 are the same as for 1612. 
Curves under Tybe 6J7 also ab41y to the 16so. 

Jan. 1, 1943 
RG VICTOR DIVISION 

RA010 CCAFOR~TION OF AMERIU, IURRISON, NEW IE RSEY 

DATA 



1621 

POWER AMPLIFIER PENTODE 
Por ay9lications requiring continuity of service 

r 7 

Heater • Coated Unipotential Cat 
Voltage 6.3 
Current 0.7 

Direct Interelectrode Capacitances (Approx.):°
Grid to Plate 0.20 
Input 7,5 
Output 11.5 

Maximum Overall Length 
Maximum Seated Height 
Maximum Diameter 
Bulb 
Base 

Pin 1 -Shell 
Pin 2 -Heater 
Pin 3 -Plate 
Pin 4 -Screen 

Mounting Position BOTTOM VIEW 
:Maximum Ratings Are Design-Center Valnes 
PUSH-PULL AMPLIFIER - Triode Connection} 

Recommended rvith Cathode-Bias Oyeration only. 

Plate Voltage 300 max. 
Plate Dissipation 6.3 
Tyyical Oyeration - Class A Amplifier: 

Onless othe+w{se speci~ied, values are for 2 

Plate Supply ' 327.5 
Cathode Resistor • 500 
Peak A-F Grid-to-Grid Voltage 54 
Zero-Sig. Plate Current 55 
Max.-Sig. Plate Current 59 
Load Resistance !plate-to-plater 5000 
Total Harmonic Distortion 1 
Power Output 2 

hode 
a-c or d-c volts 

amp. 

YVf 
vuf 
Nuf 

3-1/4" 
2-11/16" 
1-5/ 16" 

Metal Shell, MT-8 
Small Wafer Octal 7-Pin 

Pin 5 -Grid 
Pin 7 -Heater 
Pin 8 -Cathode 

Any 

volts 
max. watts 

to Des 

volts 
ohms 
volts 
ma. 
ma. 
ohms 
`b 
watts 

Actual voltage between cathode and plate will be plate—supply voltage 
minaa drop In Cathode feSi St or. 
Type of input coo piing used should not introduce too moth resistance 
in the grid circuit. Transformer— or impedance—coupling devices are 
recommended. TAe grid ci« uit may Dave aresi5t ante as Aigh 85, but not 
greater Lhan, 0.5 megohm provided the heater voltage is not allowed to 
rise more than 10f above rat ed value under any condition of operation. 

PUSH-PULL AMPLIFIER - Pentode Connection 

Plate Voltage 
Screen Voltage 
Plate Dissipation 
Screen Input 
Tyyieal 04eration - Class Al Amylifier: 

On less otAerw{se syec{fied. values 

Plate 
Screen 
D-C Grid Voltage # 
Peak A-F Grid-to-Grid Voltage 
Zero-Sig. Plate Current 
Max.-Sig. Plate Current 

300 max. volts 
300 max. volts 
7.9 max. watts 
1.9 max. watts 

are for 2 tubes 

300 volts 
300 volts 
-30 volts 
60 volts 
38 ma. 
69 ma. 

E 

f 

•, 1, N,°: See next page. f indicat es a cn ange. 

Jan. 1, 1943 
RCA VICTOR DIVISION 

DATA 

RADIO COArOAATION OF AMFRIG, 1URRISON, NEW JERifr 



1621 

POWER AMPLIFIER PENTODE `,. 
(continued [rom Dreceding D~Be) 

Zero—Sig• Screen Current fi.5 ma. 
Max.—Sig. Screen Current 13 ma. 
Load Resistance (plate—to—plate) 4000 ohms 
Total Harmonic Distortion 3 % 
Power Output 5 watts 

~ In circuits where the cat node is not directly connected to the neater, 
the potential tl ifference Det ween neater and cat hotle should De kept as 
low as DossiDle. 

° Mitn Snell connected Lo cat nod e. 
{ Screen coon ec[ed to plate. 
,4 TYpe oT input coupl ing used should not introduce too mu[n resistance 

in the grid ci rcult. Transformer— or impedance—coupling devices are 
recommended. When the grid circuit has a resistance not nigher Loan 
0.05 meg onm, fixed Dias may De used; for nigher values, Cathode bias 
is requl red. Witty cathode Dias, the grid cl rcuit may nave a resist—
ance as nigh as, out not greater than, 0.5 meg ohm provided the heater 
voltage is not allowed to rise more loan IOS above rated value under 
any Conditions of oDe rati on. 

OUTLINE DIMENSIONS for the 1521 are the same as those for 
Type 12A6. 

Curves under Tyye 6F6 also ag4~y to the 1621. 

~✓ 

`/ 

`/ 

~./ 

Jan, 1, 1943 
RCA VICTOR DIVISION 

RADIO CORNJRATION Of AMfR1U, MARRISON, NEW 1ERSEY 

DATA 
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1622 
BEAM POWER AMPLIFIER 

For a~ylications requiring continuity o} service 

6~ 

Heater ' Coated Unipotential Cathode 
Voltage 6.3 a-c or d-c volts 
Current 0.9 amp. 

Direct Interelectrode Capacitances (approx.):° 
Grid to Plate 0.4 I{uf 
Input 10 i+uf 
Output 12 I{I1f 

Maximum Overall Length 4-5/16" 
Maximum Seated Height 3-3/4°
Maximum Diameter 1-9/16" ± 1/i6" 

Bulb Metal Shell, MT-10 
Base O © Small Wafer Octal 7-Pin 

Pin 1 -Shell 

© ~O 

Pin 5- Grid 
Pin 2 -Heater ~, Pin 7 - Heater 
Pin 3 -Plate 

0 
/ Pin 8- Cathode 

Pin 4 -Screen 
Mounting Position BOTTOM VIEW (7AC) Any 

Maximum Ratings Are Design-Center Volues 

PUSH-PULL AMPLIFIER 

Plate Voltage 300 max. volts 
Screen Voltage 250 max. volts 
Plate Dissipation 13.8 maz. watts 
Screen Dissipation 1.4 max. watts 
Tybical Oyeration - Class Al Amgli}ier: 

Unless otAerv{se s4ec{}{ed, values are for 2 to 6es 
Plate Voltage 300 volts 
Screen Voltage 250 volts 
D-C Grid Voltage ~ -20 volts 
Peak A-F Grid-to-Grid Voltage 40 volts 
Zero-Sig. Plate Current 86 ma. 
Max.-Si9. Plate Current 125 ma. 
Zero-Sig. Screen Current 4 ma. 
Max.-Sig. Screen Current 10.5 ma. 
Load Resistance (plate to plate) 4000 ohms 
Total Harmonic Distortion 1 % 
Power Output 10 watts 

' Tne heater volts a should never fluctuate so that it exceeds 7 volts. 
ine potential dire re nce Det ween neater and cathode should ee kept as 
low as possible. 

/ The type of Input coupling used should not introduce too much resist—
ance In the grid circuit. Transformer— or impedance—c ou Dling devices 
are recommended. When the gritl Cifuit has aresistance not hl her 
than 0.1 meg ohm, fixed Dias may De used; for nigher values, cathode 
Dias is required. Wltn cathode Dias. Lne grid circuit may have a re—
sistance not to ezc eetl 0.5 megohm, provitled the heater voltage is not 
allowed to rise more than 10s above the rated value under any condi—
tion of oGe rat ion. 

° With shell connected to cathode. 

Curves under Tyge 6L6 also abbly to the 1622 within the lim-
itations o} its maximum ratings. 

t 

~- Indicates a cha nq e. 

AUG. 2, 1943 RCA VICTOR DIVISION 
IADIO COpIORATION OF AMEtIrJ4 NApIISON, NRW JERSEY 

DATA 
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1629 
ELECTRON-RAY TUBE 
INDICATOR TYPE WITH TRIUDE UNIT 

Heater Coated Unipotential 
Voltage 12.6 
Current 0.15 

Overall Length 
Seated Height 
Maximum Diameter 
Bulb 
Base 
Pin 1 - No Connection 
Pin 2 - Heater 
Pin 3 - Plate 
Pin 4 - Target 

Mounting Position 

~6 
~9 

Cathode 
a-c or d-c volts 

amp. 
X15/16" + 3/16" 
3-3/B" t 3/16

„

1-3/16" 
T-9 

9na11 Shell Octal 7-P in 
Pin 5 - Grid 
Pin 7 - Heater 
Pin 8 - Cathode 

Any• 
BOTTOM VIEW (7Al) 

Nazimum and Minimum Ratings Are Design-Center Values 

INDICATOR SERVICE 
Plate-Supply Voltage 250 max. volts 

Target Voltage 250 max. volts 
125 min. volts 

D-C Heater-Cathode Potential 90 max. volts 
Ty¢icaL 0¢e ration: 
Plate and Target Supply Voltage 200 250 volts 
Series Triode Plate Resistors 1 1 megohm 
Target Current t 0 3 4 ma. 
Triode-Plate Current 0.19 0.24 ma. 
Triode-Grid Voltage IApgrox.l 

For shadow angle of 0 -6.5 -8.0 volts 
For shadow angle of 90° 0 0 volts 

° Designated as R in the circuit tliag ram under Type 6E5, in the Receiving Tube 
SE~ct ton. 

t Suoj ect to wide variation. 

~ For triode—grid bias o} 0 volts. 

~ The plane oP the fay—control electrode passBS through the tube axis and base 
key. 

Curves for Ty¢e 36aq are the same as !or the 665 in the Re-
teiving-Tvhe Section. 

F 
F 

t 

s —Indicates a change. 

JUNE 30, 1944 RCA VICTOR DIVISION 
fAdO COIEOI~TION Oi AMEIIfA NRIIISOIE, NEW 1EIE[Y 

LATA 
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1629 

ELECTRON-RAY TUBE 

JUNE 30, 1944 RG VICTOR DIVISION 
RMIO CORIq~llpl p MIERIG, NARRISON, NRW 1Rt$E1 

DATA 
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1635 
HIGH-MU TWIN POWER TRIODE 

GENERAL DATA 

Electrical: 

Neater, for Unipotential Cathode: 
Voltage  6.3   ac or do volts 
Current  0.6 amp 

Mechanical: 

Mounting Position  Any 
Maximum Overall Length   3-5/16" 
Maximum Seated Length   2-3/4" 
Maximum Diameter   1-5/16" 
Bulb   T-9 
Base Intermediate-Shell Octal B-Pin 

Basing Designation far BOTTOM VIEW   GSB 

Pin 1 -No 
Connection 

Pin 2 -Heater 
Pin 3 -Plate of 

Unit No.2 
Pin 4 -Grid of 

Unit No.2 

Pin 5 -Grid of 
Un i t No. l 

Pin 6 -Plate of 
Unit No.l 

Pin 7 -Heater 
Pin 8 -Cathode 

AF POWER AMPLIFIER -Class 6 

Maxieut~ Ratings, Design-Center Values: < 

DC PLATE VOLTAGE   300 max. volts 
PEAK PLATE CURRENT (per plate)   90 max. ma. 
PLATE DISSIPATION (per plate)   3 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode 90 max. volts 
Heater positive with respect to cathode 90 max. volts 

TYDical Operation: 
Values are for 2 units unless tithe+wise specified 

DC Plate Voltage  300 
DC Grid Voltage 0 
Peak AF Grid-to-Grid Voltage 70 
Zero-Signal DC Plate Current 6.6 
Max.-Signal DC Plate Current 54 
Peak Grid Current (per unit) 38 
Plate-Supply Impedance  0 
Effective Load Resistance 

(plate-to-plate) 12000 
Effective Grid-Circuit Impedance 

(per unit) 0 
Total Harmonic Distortion  4 
Max.-Signal Power Output  10.4 

300 volts 
0 volts 

108 volts 
6.6 ma. 
54 ma. 
39 ma. 

1000' ohms 

12000 ohms 

516"' ohms 
5 ~ 

10.4 watts 

~,',' See next Dage. rindicat es a change. 

APRIL 15, 1947 TUBE DEPARTMENT 
RA010 CORN)RATION OF AAa'[ICA, NARRISON, NEW 1ERSEY 

DATA 



1635 
HIGH-MU TWIN POWER TRIODE 

~ Includes peak voltage drop tnrougn the grid-circuit impedance. 

' vrac[ical design value. 

" At a0o cycles for class B stage in which the effective resistance per 
grid circuit is 500 Ohms, anA the leakage raactance O1 the Couppl ingg 
trans/ormer is 50 mill inen ry s. The driver stage should De capa0le oI 
supplying the grids of the class B stage with the specified values at 
low distortion. 

T9 BULB ~~ 

INTERMEDIATE 
SHELL OCTAL 

8 —PIN BASE 

~ 13~16 ~' 
MAX. 

1 5/ 16 

MAX. 

2 
3~4, 

MAX. 

Z 

3 516 
MAX. 

92C-6393 

`./ 

`~ 

~~ 

APRIL 15, 1947 ~ pp~ T~ T CE~'i393 
uoio carounow or aktauu, waausoM. wew i[eser 
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1635 

AVERAGE PLATE CHARACTERISTICS 
EACH TRIODE UNIT ■■rrrrrrrrrrrrrrrrrr■rrrrrrrrrrrrrrrrrrrrrtrrr~~ 
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PLATE(Ib) OR GRID (IC)MILLIAMPERES 

FEB.26R 1942 RCA RADIOTRON DIVISION 
RCA AUNUFACtURttl6 COURANY, WC 
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1635 

AVERAGE PLATE CHARACTERISTICS 
EACH TRIODE UNIT 

ro ~ R 
PLATE MILLIAMPERES 

N 

•FEB. 27, 1942 RCA RADIOTRON DIVISION 
eCn unHUenCiVRn~G COUPnrvr, naC. 
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5636 
SHARP-CUTOFF PENTODE 

SUBMINIATURE TYPE 

Irztended for applications at altitudes up to 60,000 feet where 
dependable performance under shock and utbration is paramount 

GENERAL DATA 

Electrical: 

Heater, Pure Tungsten, for Unipotential Cathode: 
Voltage   6.3  ac or do volts 
Current 0  150   amp 

Direct Interelectrode Capacitances: 
Without With 
External External 
Shield Shield* 

Grid No.1 to plate 0  034 max. 0.02 max. µµf 
Grid No.1 to all other elec-
trodes  4 4 µµf 

Grid No.3 to all other elec-
trodes  3.8 4 µµf 

Plate to all other electrodes 1.9 3.4 µµf 
Grid No.1 to grid No  3   0.17 max. 0.15 max. µµf 
Grid No.3 to plate  1.1 max. 1.1 max, µµf 

Characteristics, Class A I Amplifier: 

Plate-Supply Voltage  100 100 volts 
Grid No.3   ~ -
Grid-No.3 Supply Voltage  - -1 volt 
Grid-No.2 Supply Voltage  100 100 volts 
Cathode Resistor  150 150 ohms 
Plate Resistance (Approx  )   0.11 0.05 megohm 
Transconductance: 

Grid No.l to plate  3200 1950 µmhos 
Grid No.3 to plate  500 950 µmhos 

Plate Current   5.6 4 ma 
Grid-No.2 Current   4 5.8 ma 
Grid-No.l Voltage (Approx.) for 

plate current of 10 µa  -7.5 - volts 
Grid-No.3 Voltage (Approx.) for 

plate current of 10 µa  - -8 volts 

Mechanical: 

Mounting Position   Any 
Maximum Length (Excluding flexible leads)   1-3/B" 

Length, Bulb Seat to Bulb Top (Excluding tip). 1.075" t 0.060" 
Diameter 0  366" to 0.400" 
Dimensional Outl ine   See General Section 
Bulb 73 
Leads, Flexible   8 

Length  1-1/2" to 1-3/4" 
Orientation and diameter  See Dimensional Osstline 

* Mith external 5hieltl having inside diameter of O.a05• connected 
to lead e. 

' Connet tad to Cath Otle at 50C xet. 
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SHARP-CUTOFF PENTODE 

BOTTOM V I E'~h' 

Lead 1 -Grid No.l 

Lead 2 -Cathode 

Lead 3 -Heater 
Lead 4 -Grid No.3 

PLATE VOLTAGE  
GRID-No.3 (SUPPRESSOR-GRID) VOLTAGE: 

Positive bias value   30 max. volts 
GRID-No.2 (SCREEN-GRID) VOLTAGE   155 max. volts 
GRID-No.l (CONTROL-GRID) VOLTAGE: 

Negative bias value   55 max. volts 
Positive bias value   0 max, volts 

PLATE CURRENT   11 max. ma 
GRID-No.2 CURRENT   7 max. ma 
GRID-No.2 INPUT   0.7 max. watt 
PLATE DISSIPATION   1.1 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 200 max. volts 
Heater positive with respect to cathode. 200 max. volts 

BULB TEMPERATURE (At hottest point 
on bulb surface) 

Characteristics as Mixer:' 

Plate-Supply Voltage  100 volts 
Grid-No.3 Supply Voltage (RMS)   15 volts 
Grid-No.2 Supply Voltage  100 volts 
Cathode Resistor  150 ohms 
Plate Resistance (Approx  )   0.32 megohm 
Conversion Transconductance   1280 Fanhos 
Plate Current   3.5 ma 
Grid-No.2 Current   5.7 ma 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance: 
For cathode-bias operation  1.1 max. megohms 

~ Mith local oscillator injection to grid xo.3• DC grid—xo.3—circuit 
resistance shoultl be kept as low as possible at high frequencies. 

Lead 5 - Plate 

Lead 6 -Heater 

Lead 7 -Grid No.~ 

Lead 8 -Cathode 

AMPLIFIER - Class A I

Maximum Ratings, Absolute Values: 

For 0¢e ration at Altitudes u¢ to bo,000 Feet 

165 max, volts 

250 max. °C 
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SHARP-CUTOFF PENTODE 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Values are Initial, Unless Otherwise Sgecijied 

Note Nin. Nax. 

Heater Current   1 0.140 0.160 amp 
Direct Interelectrode 
Capacitances: 
Grid No.1 to all other 
electrodes   2 3.5 4.5 µµf 

Grid No.3 to all other 
electrodes   2 3.5 4.5 µµf 

Plate to all other electrodes. 2 2.9 3.9 µµf 
Plate Current (1) 1  3 3.7 6.9 ma 
Plate Current (2) 1  4 - 100 µa 
Plate Current (3)   1,5 - 100 µa 
Grid-No.2 Current  ~ 1  3 2.8 5.4 ma 
Transconductance, Grid No.l 

to Plate: 
Range with heater 
volts = 6  3   3 2700 a000 µmhos 

Change with heater 
volts = 5  7   3 - 15 % 

Change at end of 500 
hours with heater volts 
=s3   3 - zo % 

Change at end of 500 
hours with heater volts 
= 5  7   3 - 15 % 

Difference between 
average transconduct-
ance initially, and 
average after 500 hours, 
expressed as a percentage 
of the initial average 1,3 - 15 % 

Transconductance, Grid No.3 
to Plate 1  6 500 1800 µmhos 

Reverse Grid-No.l Current 1  7 - 0.3 µa 
Reverse Grid-No.l Current at 
500 hours  1,7 - 0.9 µa 

Grid-No.l Emission Current 8 - 0.5 µa 
Heater-Cathode Leakage 
Current: 
Heater 100 volts negative 

with respect to cathode. 1,3 - 5 µa 
Heater 100 volts positive 

with respect to cathode. 1,3 - 5 µa 
Heater-Cathode Leakage 

Current at 500 hours: 
Heater 100 volts negative 

with respect to cathode. 1,3 - 10 µa 

~, rotes 1 to B: See next page. 
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SHARP-CUTOFF PENTODE 

Note Min. Max. 

Heater 100 volts positive 
with respect to cathode. 1,3 — 10 FRa 

Leakage Resistance: 
Grid No.1 to all other 

electrodes 1  9 100 — megohms 
Plate to all other 
electrodes 1  10 100 — megohms 

Leakage Resistance at 
500 hours: 
Grid No.1 to all other 

electrodes 1  9 50 — megohms 
Plate to all other 
electrodes 1  10 50 megohms 

Note 1: With 6.3 volts ac or do on heater. 

Note 2: With external shield having inside diameter of O.u05" connec-
ted to lead 8. 

Note 3: With plate-supply volts = 100, grid No.3 connected to cathoj e, 
grid-N0.2 supply volts = 100, and cathode resistor (ohms -
150. 

Note u: With plate volts = 100, grid No.3 connec te0 to cathode, grid-
No.2 volts = 100, and grid-No.1 volts = -7. 5. 

Note 5: With plate-supply volts = 100, grid-No.3 supply volts = 8, 
grid-No.2 supply volts = 100, and Cathode resistor (ohms) _ 
150. 

Note 6: Witn plate-supply volts = 100, grid-No.3 supply volts = 1, 
grid-No.2 supply volts = 100, and cathode resistor (ohms) _ 
150. 

Note 7: With plate-supply volts = 100, grid No.3 connected to cathode, 
grid-No.2 supply volts = 100, cathode resistor (ohms) = 150, 
and grid-N o. l-circuit resistance (megohms) = 1. 

note e: With ac or do Deater volts = 7. 5, plate volts = 100, grid-No. 
3 volts = 0, grid-No.2 volts = 100, grid-N D.1 volts = -7.5, 
and grid-x o. i-circuit resistance (megohms) = 1. 

Note 9: With grid No.1 100 volts negative with respect to all other 
electrodes connected tOget her. 

Note 10: With plate 300 volts negative with respect to all other elec-
trodes connected together. 

~ Each tube IS St aDiliZetl Defore tharac Leri St iCS testing Dy coot inuou5 
operation for at least u5 hours at room temperature and with dissipa-
tion values equivalent to l ife-test conditions. 

SPECIAL RdTINGS & PERFORMANCE DATA 

Shock Rating: 

Impact Acceleration  450 max. g 
This test is performed on a sample lot of tubes from each 
production run. Tubes are held rigid and are tested in 
four different positions. At the end of this test, tubes 
wi l l not show permanent or temporary shorts or open cir-
cuits, and are required to meet establ ished l imits for 
low-frequency vibration, heater-cathode leakage current, 
and transconductance change. 
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SHARP-CUTOFF PENTODE 

Fatigue Rating: 

Vibrational Acceleration   2.5 max. g 
This test is performed on a sample lot of tubes from each 

production run. Tubes are rigidly mounted and subjected 

in each of three positions to 2.5 g vibrational accelera-

tion at 60 cycles per second for 32 hours. At the end of 

this test, tubes wi l l not show permanent or temporary 

shorts or open circuits, and are required to meet estab-

l ished l imits for low-frequency vibration, heater-cath-

ode leakage current, and transconductance change. 

Low-Frequency Vibration Performance: 

RMS Output Voltage   60 max. my 
This test is performed on a sample lot of tubes from 

each production run under the fol lowing conditions: 

heater volts = 6.3, plate-supply volts = 100, grid No.3 
connected to cathode, grid-No.2 supply volts = 100, cath-

ode resistor )ohms) = 150, cathode-bypass capacitor 

(µf1 = 1000, plate-load resistance (ohms) = 10,000, and 

vibrational acceleration of 15 g at 40 cycles per sec-

ond. 

Neater-Cycling Life Performance: 

Cycles of Intermittent Operation 2000 min. cycles 
Under the fol lowing conditions: heater volts = 7 cycled 

one minute on and one minute off, heater 140 volts rms 

with respect to cathode, and al l other electrodes connected 

to ground. 

Audio-Frequency Noise and Microphonic Performance: 

RMS Output Voltage   70 max. my 
This test is performed on a sample lot of tubes from each 
production run under the fol lowing conditions: heater 

volts = 6. 3, plate-supply volts = 100, grid No.3 connected 
to cathode, grid-No.2 supply volts = 19, cathode resistor 

(ohms) = 150, grid-No. l-circuit resistance Imegohms) _ 

0.1, grid-No.2-circuit resistance )ohms) = 1000, plate-

load resistance Imegohms) = 0.2, and cathode-bypass capaci-

tor 1µf1 = 1000. The output voltage of a tube, when 

tapped, wi l l not cause a reading on a vu meter greater 
than that produced when a cal ibrating signal of 70 mi l l i-

volts rms is appl ied to the plate of the tube. 

Shorts and Continuity Test: 

This test is performed on a sample lot of tubes from each 

production run. In this test, a tube is considered inop-
erative if it shows a permanent or temporary short or open 
circuit, or a value of reverse grid-No. l current in excess 

of I.0 microampere under the conditions specified in the 

CHARACTERISTICS RANGE VALUES for reverse grid-No. l current. 
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SHARP-CUTOFF PENTODE 

I-Hour Stability Life Performance: 

This test is performed on a sample lot of tubes from each 
production run to insure that the tubes have been proper-
ly stabi l ized. Tubes are checked for transconductance un-
der conditions specified under 500-Hour Intermittent Life 
Performance. At the end of 1 hour, the value of trans-
conductance is read. The variation in transconductance 
from the 0-hour reading wi l l not exceed i5 per cent. 

100-Hour Survival Life Performance: 

This test is performed on a sample lot of tubes from each 
production run under conditions specified under 500-Hour 
Intermittent Life Performance to insure a low percentage 
of early inope ratives. At the end of 100 hours, a tube is 
considered inoperative if it shows a permanent or temporary 
short or open circuit or a grid-No. l-to-plate transconduct-
ance of less than 2350 micromhos under the conditions 
specified in CHARACTERISTICS RANGE VALUES. 

500-Hour Intermittent Life Performance: 

This test is performed on a sample lot of tubes from each 
production run to insure high qual ity of the individual 
tube and to guard against epidemic fai lures of any of the 
characteristics indicated below. Life testing is con-
ducted under the fol lowing conditions: heater volts = 
6.3, plate-supply volts = 100, grid No.3 connected to cath-
ode, grid-No.2 supply volts = 100, heater 200 volts posi-
tive with respect to cathode, cathode resistor (ohms) 
150, grid-NO. I-circuit resistance Imegoh ms) = I, and bulb 
temperature I oC) = 220. At the end of 500 hours, tube 
wi l l not show permanent shorts or open circuits and wi l l 
be criticized for the total number ofdefects in the sample 
lot and for the number of tubes fai l ing to pass establ ished 
initial l imits of heater current, grid-No. l-to-plate trans-
conductance change, grid-No.3-to-plate transconductance, 
and 500-hour limits for reverse grid-No. l current, heater-
cathode leakage current, leakage resistance, and the differ-
ence in the grid-No. l-to-plate transconductance between 
the initial value and the average value shown under 
CHARACTERISTICS RANGE VALUES. 

OPERATING CONSIDERATIONS 

The heater suygly should be wel l regulated because l ife and 
rel iabi l ity of the 5636 are adversely affected by departures 
fromthe6.3-volt value. Theextenttowhichl ifeisaffected 
is a function of the amount of these departures and their 
durations. 

The flexible leads of the 5636 are usual ly soldered to the 
circuit elements. Soldering of the connections should be made 
as far as possible from the glass button. If this precaution 
is not fol lowed, the heat of the soldering operation may crack 
the glass seals of the leads and damage the tube. 
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AVERAGE CHARACTERISTICS 
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AVERAGE CHARACTERISTICS 
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5642 
HALF-WAVE VACUUM RECTIFIER 

SUBMINIATURE TYPE 
For compact, portable hi¢h-uolta¢e-rectij'ier applications 

.GENERAL DATA 

Electrical: 

Fi lament, Coated: 
Voltage  1.25   ac or do volts 
Current  0.2  amp 

Direct Interelectrode Capacitance (Approx.):°
Plate to filament  0.6 µµf 

Mechanical: 

Operating Position  Any 
Maximum Length (Excluding flexible leads)  2.380" 
Length, Base Seat to Bulb Top (Excluding tip). 1.700" t 0.060" 
Diameter   0.366" to 0.400" 
Bulb  
Plate Terminal: 
Minimum length   0.250" 

Leads, Flexible, Tinned  2 
Minimum length   1.5" 
Orientation and diameter  See Dimensional Outline 
Maximum untinned distance from base seat   0.050" 

Base   Special 2-Lead 

P - Plate Terminal F - Fi lament Lead 

T3 

PULSED-RECTIFIER SERVICE 

Maximum and Minimum Ratings, Design-Center Values: 

For operation in a gag-line, go-frame system°

PEAK INVERSL PLATE VOLTAGE   10000 max. volts 
PEAK PLATE CURRENT   5 max. ma 
DC PLATE CURRENT   0.25 max. ma 
FREQUENCY OE SUPPLY VOLTAGE  5 min. kc 

Typical Operation: 

Peak-Pulse Plate Voltage®  8000 volts 
DC Output Voltage (2 tubes)  12000 ,volts 
DC Output Current  0.15 ma 

Characteristics: 

Plate Current for plate volts = ~0 4 nta 

o ° ®; See next page. 
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5642 
HALF-WAVE VACUUM RECTIFIER 

d Without external Shield. 

O As Oescr ioed in •Standards of Gootl Engineering Pract ice Concerning 
Television Broadcast Scat ions,' Federal Communications Commission. 

® The duration of the voltage Dul se must not exceed 15 per cent of one 
horizontal scanning cycle. Ina 525—line, 30—frame system, 15 Der cent 
of one horizontal scanning cycle is 10 microseconds. 

OPERATING CONSIDERATIONS 

The flexible leads of the 5642 are usual ly soldered to the 
circuit elements. Soldering of the connections should. be made 
as far as possible from the glass button and the glass tip. 
If this precaution is not fol lowed, the heat of the soldering 
operation wi l l crack the glass seals. of the leads and damage 
the tube. 

.250"MIN. 

2.380" 
MAX. 

T3 BULB —

I,5" 
MIN. 

PLATE TERMINAL 
400"MAX. DIA. 366" MIN. 

I 
1.700" 

1.0

1

60" ~ 

T

SPECIAL 
2-LEAD BASE 

2 FLEXIBLE 
FILAMENT LEADS 
.017"+•002" DIA.~ — .001 " 

9205- 9713 

' Measured from case seat to Du10—Sop line as determined Dy a ring .gauge 
of 0.210• t o.001' inside diameter. 

~ The specified lead diameter aD9l ies only in the cone between 0.050• 
and 0.250• from the Dase Seat. Between 0.250' and 1.500•, a maximum 
diameter of 0.021' is hel tl. Outsitle of these zones, the lea0 diameter 
is not controlled. 
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5654 
SHARP-CUTOFF PENTODE 

MINIATURE TYPE 

Intended for RF and IF Broad-Band Applications u:here 

dependable performance under shock and utbrotton are 

paramount. The 5654 is a "premium' uerston of the GALS. 

GENERAL DATA 

Electrical: 

Heater, Pure Tungsten, for Unipotential Cathode: 
Voltage   6.3 t 10~ ac 
Current   0.175 

Direct Interelectrode Capacitances: 
Grid No.l to Plate 0.020 max. 
Input  4.0 
Output  2.85 

Mechanical: 

Mounting position   Any 
Maximum Overall Length   1-3/A" 
Maximum Seated Length   1-1/2" 
Length from Base Seat to Bulb Top 

(Excluding tip)  
Maximum Diameter  

or do volts 
  amp 

  yµf 
  fyAf 
  Nµf 

Bulb 
Base 

1-1/8" *3/32" 3/4„ 

  T-5-1/2' 
Small-Button Miniature 7-Pin (JETEC No.E7-1) 

BOTTOM VIEW 

Pin 1 -Grid No.l 
Pin 2 -Cathode, 

Grid No.3, 
Int. Shield 

Pin 3 -Heater 
Pin d -Heater 

Pin 5 -Plate 
pin 6 -Grid No.2 
Pin 7 -Cathode, 

Grid No.3, 
Int. Shield 

AMPLIFIER - Claaa A I

Maximum Ratings, Absolute yaLues: 

PLATE VOLTAGE   200 max. volts 
GRID-No.2 (SCREEN) VOLTAGE   155 max. volts 
PLATE DISSIPATION 1  85 max, watts 

0  55 max. watt 
20 max. ma 

GRID-No.2 INPUT 
CATHODE CURRENT  
PEAK HEATER-CATHODE VOLTAGE: 

Heater positive with respect to cathode 100 max, volts 
Heater negative with respect to cathode 100 max. volts 

Typical Operation and Characteriatica: 

Plate Voltage   120 
Grid-No.2 Voltage   120 

180 volts 
120 volts 

4[C ofding LO RTMA Standard ET-309A with exte reel sale ld No.9 i6. 

JAN. 1, 1953 nteElxrwaTMewr TENTATIVE DATA 
,Aoio coeraAnoM a AAt[uu, NAnison, New Stour 



5654 
SHARP-CUTOFF PENTODE 

Cathode—Bias Resistor  180 180 ohms 
Plate Resistance (Approx.) 0.30 0.50 megohm 
Transconductance  5000 5100 µmhos 
Plate Current  7.5 7.7 ma 
Grid—No.2 Current  2.5 2.4 ma 
Grid—No.l Voltage (Approx.) 
for plate current of 10 µamp —8.5 —8.5 volts 

Maximum Circuit Values: 

GridLNo.l~ircuit Resistance  0.5 max. megohm 

SPECIAL RATINGS d PERFORMANCE DATA 

Shock Rating: 

Impact Acceleration  500 max. g 
Tubes are held rigid in three different positions in a Navy 
Type, High Impact (flyweight) Shock Machine and are sub—
jected to 500 g impact acceleration. 

Fatigue Rating: 

Vibrational Acceleration   2.5 max. g 
Tubes are rigidly mounted and subjected in each of three 
positions to 2.5 g vibrational acceleration at 60 cycles 
per second for 32 hours. 

Heater Cycling Life Performance: 

Cycles of Intermittent Operation 2000 min. cycles 
Under the following conditions: With heater voltage of 7.5 
volts cycled 1 minute on and 1 minute off, heater positive 
with respect to cathode by +100 volts dc, and plate, grid—
No.2, and grid—No.1 voltage = 0 volts. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Nin. Nax. 

Heater Current  1 0.160 0.190 amp 
Grid—No.l—to—Plate 

Capacitance  — — 0.020 µµf 
Input Capacitance  — 3.4 4.6 µµf 
Output Capacitance  — 2.45 3.25 µµf 
Plate Current 1,2 3.0 12.0 ma 
Transconductance  1,2 3500 6500 µmhos 
Reverse Grid Current  1,3 — 0.1 µamp 

x ote 1: with 6.3 volts ac on heater. 
rote 2: Mith plate voltage of 120 volts, grid —N o.2 voltage of 120 volts, 

and gr•itl—N o.l voltage of —2 volts. 

Note 3: With plate voltage of 120 volts, grid—No.2 voltage of 12o volts, 
grid —N o.1 voltage of —2 volts, antl grid—No.1 resistor of 0.1 meg onm. 

CURVES 
are the same as shown for Type 6AK5 

in the Receiving Tube Section 

TENTATIVE DATA JAN. 1, 195,3 TUBE DEPARTMENT 
RADiO CORFOR~tION OF AME t1 U. NARRISON, NEW IE ISEY 
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-Characteristics, Class A i Ampl ifier (Each Unit): 

Plate Supply Voltage 150 
Cathode Resistor 240 
Ampl ification Factor 35 
Plate Resistance (Approx  ) 6400 
Transconductance 5500 
Plate Current  8.2 
Grid Voltage (Approx.) for plate 

µa = 10  -8 

Medium-Mu Twin Triode 
9-PIN MINIATURE TYPE 

SHOCK AND VIBRATION RATINGS LOW MICROPHONISM 
LIFE PERFORMANCE DATA RCA DARK HEATER 

"Command" Type fora Wide Variety of Appl ications Includ-
ing: Mixers, Oscillators and Ampl ifiers up through the 
VHF Region; Multivibrators, Synchronizing Ampl ifiers 

,^ and Industrial Control Circuits; and Mobile, Mil itary, 
and Aircraft Equipment at Altitudes up to 80,000 Feet 

GENERAL DATA 
Electrical: 
Heater Characteristics and Ratings: 

Voltage (AC or DC)  6.3 t 0.6 volts 
Current at heater volts = 6.3 0.350 amp 
Peak heater-cathode voltage (Each 

unit) : 
Heater negative with 

respect to cathode  . 100 max. volts 
Heater positive with 

respect to cathode  100 max. volts 
Direct Interelectrode Capacitances:a 

Grid to plate (Each unit)   1.1 pf 
Grid to cathode and heater (Each 

unit)   2.2 pf 
Plate to cathode and heater (Each 

unit)   1.0 pf 
Plate to plate  0.1 max. pf 

volts 
ohms 

ohms 
µmhos 

ma 

volts 

Mechanical: 
Operating Position  Any 
Type of Cathodes  Coated Unipotential 
Maximum Overall Length  1-3/4" 
Maximum Seated Length   1-1/2" 
Length, Base Seat to Bulb Top (Excluding tip) . 1-1/8" t 3/32" 
Diameter 0  750" to 0.875" 
Dimensional Outl ine   See General Section 
Bulb T6-1/2 
Base Small-Button Noval 9-Pin (JEDEC No.E9-1) 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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Basing Designation for BOTTOM VIEW  8CJ 

Pin 1 -Heater 
Pin 2 -Cathode of 

Unit No.2 
Pin 3 -Grid of 

Unit No.2 
Pin 4 -Plate of 

Unit No.2 
Pin 5 -Internal 

Shieldb 

Pin 6 -Plate of 
Unit No.1 

Pin 7 - Grid of 
Un i t No. 1 

Pin 8 -Cathode of 
Unit No.1 

Pin 9 -Neater 

AMPLIFIER — Class A I

Values are ,for Each Unit 

Maximum Ratings, Absolute-Mazimum Values: 

PLATE VOLTAGE   330 max. volts 
GRID VOLTAGE: 

Negative-bias value 55 max. volts 
Positive-bias value   0 max. volts 

CATHODE CURRENT   18 max. ma 
GRID CURRENT  3 max. ma 
PLATE DISSIPATION   1.35 max. watts 
BULB TEMPERATURE (At hottest 

point on bulb surface)  165 max. °C 

Maximum Circuit Values: 

Grid-Circuit Resistance 0  5 max. megohm 

PUSH-PULL AMPLIFIER — Class A61 

Values are for Each Unit 

Maximum Ratings, Design-Maximum Values: 

Same as for AMPLIFIER — Class A I

Typical Operation: 

Values are for Both Units 

Plate Supply Voltage  300 volts 
Cathode Resistor (Common to both units) 800 ohms 
Peak AF Grid-to-Grid Voltage  19.8 volts 
Zero-Signal Plate Current   9.8 ma 
Max.-Signal Plate Current   12.6 ma 
Effective Load Resistance (Plate-to-plate) 27000 ohms 
Total Harmonic Distortion   10 ~ 
Max.-Signal Power Output (Approx  )   1 watt V 

Maximum Circuit Values: 

Grid-Circuit Resistance   0.5 max. megohm 

e 
without external shield. 

E Pin 5 Should be connected to ground. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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CHARACTERISTICS RANGE VALUES 

Values are For Each Unit and Are 
Initial Unless Otherwise S4eciJied 

Note Nin. Nax. 
Heater Current 1 330 370 ma 
Heater Current at 500 Hours 1 330 375 ma 
Neater Current at 1000 Hours. 1 330 380 ma 
Direct Interelectrode Capaci—
tances: 
Grid to plate  2 0.8 1.4 pf 
Grid to cathode and heater. 2 1.7 2.7 pf 
Plate to cathode and heater 2 0.7 1.3 pf 
Plate to plate 2 — 0.10 pf 

Ampl ification Factor 1,3 26 44 
Plate Current (1)  1,3 5.9 10.5 ma 
Plate—Current Difference 

Between Units  1,3 — 1.8 ma 
Plate Current (2)  1,4 — 45 µa 
Plate Current (3)  1,11 5 — µa 
Transconductance: 
With heater volts = 6.3 3 4500 6500 µmhos 
Change with heater volts 
= 5.7  3 — 15 % 

Change at end of 500 hours 
with heater volts = 6.3 3 — 20 % 

Change at end of 1000 hours 
with heater volts = 6.3 3 — 25 % 

Change at end of 500 hours 
from heater volts = 6.3 
to heater volts 5.7 3 — 15 % 

Transconductance Change: 
Difference between average 
transconductance initially 
and average transconductance 
after 500 hours expressed 
as a percentage of the 
initial average  1,3 — 15 % 

Reverse Grid Current 1,5 — 0.3 µa 
Reverse Grid Current at end 
of 500 hours 1,5 — 0.3 µa 

Reverse Grid Current at end 
of 1000 hours  1,5 — 0.3 µa 

Grid Emission Current  6,7 — 0.5 µa 
Heater—Cathode Leakage Current: 
Heater negative with 

respect to cathode 1,8 — 7 µa 
Heater positive with 

respect to cathode 1,8 7 µa 
Heater—Cathode Leakage 'Current 

at end of 500 hours: 
Heater negative with 

respect to cathode 1,8 7 µa 
Heater positive with 

respect to cathode 1,8 7 µa 

~. 1 RADIO CORPORATION OF AMERICA DATA 2 
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Note Min. Max. 

Heater-Cathode Leakage Current 
at end of 1000 Hours: 
Heater negative with 

respect to cathode  1,8 - 7 µa 

Heater positive with 
respect to cathode  1,8 - 7 µa 

Leakage Resistance: 
Between grid and all other 
electrodes tied together. 1,9 100 - megohms 

Between plate and all other 
electrodes tied together. 1,10 100 - megohms 

Leakage Resistance at the 
end of 500 hours: 
Between grid and all other 
electrodes tied together. 1,9 50 - megohms 

Between plate and all other 
electrodes tied together. 1,10 50 - megohms 

Note 1: With 6.3 volts ac or do on heater. 

Note 2: With no external shield. 

Note 9: With do plate supply voltage of 150 volts, cathode resistor of 
2u0 ohms, and cathode bypass capac itor of 1000 µf. Each unit is 
tested separately. Electrodes of units not under test areground-
ed. 

Note LL: With do plate voltage of 150 volts, pl ate load resistance of 0.25 
meg ohm, and do grid vol loge of -10 volts. Each unit is tested 
separately. Electrodes of unit not under test are grounded. 

Note 5: With do plate supply voltage oP 150 volts, grid resistor of 0.5 
meg ohm, Cathode resistor of 2LL0 Ohms, and Cathode bypass capac-
itorof 1000 µf. Each unit ~s test ed separately. Electrodes of 
unit under test are grounded. 

Note 6: With 7.5 volts ac or do On heater. 

Note ~. With do plate voltage of 150 volts, grid resistor of 0.5 megohm, 
and do grid oltage of-10 volts. Each unit is tested separate-
ly. Electrodes of unit not under test are gro untled. 

Note 8: With 100 volts do between heater and cathode. 

Note 9: With grid 100 vol t5 negative with respect to all Other electrodes 
tied together. 

Note 10: With plate 900 volts negative with respect to all other electrodes 
tied together. 

Note 11: with do pl ate vol loge of 15o volts and do grid voltage of -4 volts. 

SPECIAL TESTS & PERFORMANCE DATA 

600-g Shock Test: 

This test is performed on a sample lot of tubes from each 

production run. Tubes are held rigid and are subjected in four 

different positions to an impact acceleration of 600 g. At the 

end of this test, tubes wi l l not show permanent or temporary 

shorts, or open circuits, and are required to meet establ ished 

l imits for low frequency vibration, heatercath ode leakage cur-

rent, transconduct ante, and reverse grid current. 

fatigue Test: 

This test is performed on a sample lot of tubes from each 

production run. Tubes are rigidly mounted and are subjected 

to 2.5 g vibrational acceleration at 25 cycles per second for 

32 hours in each of three positions. At the end of this test, 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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tubes wi l l not show permanent or temporary shorts, or open 

circuits, and are required to meet establ ished l imits for low 

frequency vibration, heatercathode leakage current, transcon-

ductance, and reverse grid current. 

Low-Frequency Vibration Performance: 

This test is performed on a sample lot of tubes from each 
production run under the fol lowing conditions: Plate of unit 
N o. l tied to plate of unit No. 2, grid of unit No. l tied to 
grid of unit No. 2, ac heater volts = 6.3, plate supply volts 

=150, do grid volts = -3, plate load resistor lohmsl = 2000 
and vibrational acceleration = 10 g at 40 cycles per second. 
The rms output voltage across the plate load resistor as a re-
sult of vibration of the tube must not exceed 130 mi l l ivolts. 

Heater-Cycling Life Performance: 

This test is performed on a sample lot of tubes from each 

production run. Tubes wi l l withstand a minimum of 2000 cycles 

of intermittent operation under the fol lowing conditions: ac 

heater voltage of 7.5 volts cycled one minute on, one minute 

off, with heater at a potential of +135 volts with respect to 

cathode, al l other elements disconnected. At the end of this 
test, tubes wi l l not show open heaters, open cathodes, heater-
cathode shorts or excessive heater-cathode leakage. 

Audio-Frequency Noise and Microphony Performance: 

This test is performed on a sample lot of tubes from each 
production run, under the fol lowing conditions: Plate of unit 
N o. l tied to plate of unit No. 2, grid of unit No. l to plate of 

unit No. 2, ~ac heater volts = 6. 3, cathode resistor lohmsl = 

240, plate supply volts = 250, and plate load resistor (ohms) 

= 10,000. The output voltage must be less than 200 my ac when 

the tube is tapped. 

Shorts and Continuity Test (Thyratron-Type Detector Circuit): 

This test, in addition to a100% factory test, is performed 

on a sample lot of tubes from each production run. A tube is 

considered inoperative if either unit shows a permanent or 
temporary short or open circuit ora value of reverse grid cur-
rent in excess of I microampere underthe conditions specified 
in the Characteristics Range Values for reverse grid current. 

Grid-Pulse Emission Test: 

This test is performed on a sample lot of tubes from each 
production run, underthe fol lowing conditions: ac heater volts 

= 6.3, plate volts = 150, grid driven 30 volts positive, from 

a cutoff bias of -30 volts dc, with a 10 microsecond pulse at 

a pulse repetition rate of 1000 pulses per second. Tubes must 

meet a minimum pea kcu rrent value of 270 mi l l iamperes. 

AC Emission Test: 

This test is performed on a sample lot of tubes from each 

production run underthe fol lowing conditions: ac heater volts 

= 5. 0, plate volts = 100, and grid volts Irmsl = 5.0. Tubes 

must meet a l imit do plate current of I I mi l l iamperes. 

RADIO CORPORATION OF AMERICA 
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2- and 20-Hour Stabi l ity Life Performance: 
This test is performed on a sample lot of tubes from each 

production run, underthe fol lowi ng conditions: ac heater volts 
= 6.3, plate supply Lolts = 150, cathode resistor each unit 
(ohms) = 240, grid resistor each unit (nieg ohml = 0.5, do heater 
to cathode voltage of 135 volts (heater positive with respect 
to cathode), and room temperature. The value of transcond uct-
ance measured at the end of two and twenty hours, must be with-
in 10 per cent of the initial reading. 

100-hour Survival Life Performance: 
This test is performed on a sample lot pf tubes from each 

production run to insure a low percentage of early inoperatives. 
The conditions are the same as for the two and twenty hour 
Stabi l ity Life Performance except that the heater is switched 
off once every two hours and the tube cools with electrode 
potentials appl ied. A tube is considered inoperative at the 
end of 100 hours total heater-on time if it shows a perma-
nent short, open circuit, or a value of reverse grid current 
in excess of I microampere measured underthe conditions spec-
ified in Cha racte ri slits Range Values for reverse grid current. 
Tube must also meet minimum gm l imit. 

500-hour Intermittent Life Performance: 
This test is performed on a sample lot of tubes from each 

production run to insure high qual ity of the individual tube 
and to guard against epidemic fai lures of any of the charac-
teristics indicated below. The conditions for l ife test are as 
given above for the two and twenty hour St abi l ity Life Perform-
ance Test except that the bulb temperature is maintained at 

165o C. At the end of 500 hours total heater-on time tubes 
must not show any shorts or open circuits and must pass the 
establ ished 500 hours l imits of heater current, reverse grid 
current, heater cathode leakage current, transconductance 
changesand leakage resistance shown under Characteristics 
Range Values. 

1000-hour Intermittent Life Performance: 
This test is performed on a minimum of one production run 

per month underthe same condition as the 500 hour Intermittent 
Life Performance. At the end of 1000 hours total heater-on 
time, tubes must not show permanent ortemporary shorts or open 
circuits and must pass the establ ished 1000-hour l im its for 
heater current, transconductance change, reverse grid current 
and heatercathode leakage current shown underthe Characteris-
tics Range Values. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 



5670 
AVERAGE PLATE CHARACTERISTICS 

Each Unit 
Ef=6.3 VOLTS 
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AVERAGE CHARACTERISTICS 
Ef=6.3 VOLTS 
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BEAM POWER TUBE 

9—PIN MINIATURE TYPE 
For of or rf power-amplifier 

appltcattons at frequencies up to 160 Mc 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  6.3   ac or do volts 
Current 0  35 

Direct Interelectrode Capacitances: 

Grid No.l to plate  
Grid No.l to cathode &grid 

No.3, grid No.2, and heater 
Plate to cathode & grid 

No.3, grid No. 2, and heater. 

Mechanical: 

amp 

Without With 
External External 
Shield Shield° 

0.11 max. 0.08 max. µµf 

6.4 6.5 µµf 

4 8.5 µµf 

Operating Position  Any 
Maximum Overall Length   2-3/16" 
Maximum Seated Length  1-15/16" 
Length, Base Seat to Bulb Top(Excluding tip). .1-9/16" t 3/32" 
Diameter   0.750" to 0.875" 
Dimensional Outl ine See General Section 
Bulb   T6-1/2 
Base   Small-Button Noval 9-Pin (JEDEC No.E9-1) 
Basing Designation for BOTTOM VIEW   9G 

Pin 1-Cathode, 0 t7 O Pin 5 -Heater 
Grid No.3 ~, Pin 6 -Grid No.2 

Pin 2 -Grid No.1 ©L /` 0 Pin 7 -Plate 
Pin 3 -Cathode, ©I~,r~~~o Pin 8 -Cathode, 

Grid No.3 4~f  Grid No.3 
Pin 4 -Heater e e Pin 9 -Grid No. 2" 

AUDIO-FREQUENCY POWER AMPLIFIER — Class A I

Maximum Ratings, Absolute Values: 

PLATE VOLTAGE  275 max. volts 
GRID-No.2 (SCREEN-GRID) VOLTAGE  275 max. volts 
GRID-No.2 INPUT  3.3 max. watts 
PLATE DISSIPATION  8.25 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 100 max. volts 
Heater positive with respect to cathode. 100 max. volts 

Typical Operation and Characteristics: 

Plate Voltage  250 volts 
Grid-No.2 Voltage  250 volts 

o: See next page. 

4-59 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
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5686 
BEAM POWER TUBE 

Grid-No.1 (Control-Grid) Voltage  -12.5 volts 
Peak AF Grid-No.l Voltage   12.5 volts 
Zero-Signal Plate Current   27 ma 
Zero-Signal Grid-No.2 Current   3 ma 
Plate Resistance (Approx  )   45000 ohms 
Transconductance  3100 lmlhos 
Load Resistance   9000 ohms 
Max.-Signal Power Output  2.7 watts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance: 
For fixed-bias operation  0.1 max. megohm 
For cathode-bias operation  0.5 max. megohm 

RAD10-FREQUENCY POWER AMPLIFIER — Class C 

Maximum Ratings, Absolute Values: 

PLATE VOLTAGE   275 max. volts 
GRID-No.2 (SCREEN-GRID) VOLTAGE   275 max. volts 
GRID-No.1 (CONTROL-GRID) VOLTAGE  -165 max. volts 
PLATE CURRENT   44 max. ma 
GRID-No.2 CURRENT   16.5 max. ma 
GRID-No.1 CURRENT   3.3 max. ma 
PLATE INPUT   11 max. watts 
GRID-No.2 INPUT   3.3 max. watts' 
PLATE DISSIPATION   8.25 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 100 max. volts 
Heater positive with respect to cathode. 100 max. volts 

Typical Operation: 

At frequencies u~ to 16o Nc 

Plate Voltage  250 250 volts 
Grid-No.2 Voltage 180 250 volts 
Grid-No.1 Voltage  -30 -50 volts 
From grid-No.1 resistor of• 15000 25000 ohms 

Peak RF Grid-No.1 Voltage 50 75 volts 
Plate Current  30 40 ma 
Grid-No.2 Current (Approx.) 6.5 10.5 ma 
Grid-No.l Current (Approx.) 2 2 ma 
RF Grid-No.l Driving Power 
(Approx.)  0.1 0.15 watt 

Power Output (Approx.). .. 5 6.5 watts 
Useful Power Output at 125 Mc - 5.25 watts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance. 50000 max. ohms 

With external shielU JEDEC No. 315 connected to cathode 8 grill No.3. 

4-59 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
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BEAM POWER TUBE 

SPECIAL RATINGS 8 PERFORMANCE DATA 

Shock Rating: 
This test fs performed on a sample lot of tubes from each 

production run. Tubes are held rigid and are subjected in 

four different positions to an impact acceleration of 450 g. 

Fatigue Rating: 

This test is performed on a sample lot of tubes from each 

production run. Tubes are rigidly mounted and subjected to 

2.5 g vibrational acceleration at a fixed frequency of 25 

cycles per second for 100 hours in each of three positions. 

Heater-Cycl ing Life Performance: 
This test is performed on a sample lot of tubes from each 
production run. Tubes wi l l withstand a minimum of 2000 cycles 
of intermittent operation under the fol lowing conditions: 
heater volts = 7.5 cycled one minute on and one minute off, 
heater 100 volts positive with respect to cathode, and al l 
other elements connected to ground. 
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MEDIUM-MU TWIN TRIODE 
9—PIN MINIATURE TYPE 

GENERAL DATA 

Electrical: 

Heater, for Unipotentia) Cathodes: 
Heater arrangement Series Parallel 
Voltage   12.6 6.3 ac or do volts 
Current   0.45 0.9  amp 

Direct Interelectrode Capacitances (Approx.):° 
Grid to plate (Each unit)  
Grid to cathode and heater (Each unit).  
Plate to cathode and heater: 

Unit No.l  
Unit No.2  

Neater to cathode (Each unit)  
Grid to grid 
Plate to plate 

Cherecterietiee, Clese A l A~plifier (Each Unit): 

Plate Voltage   120 180 250 volts 
Grid Voltage  —2 —7 —12.5 volts 
Amplification Factor  18 17 16 
Plate Resistance (Approx.). 1560 2000 3000 ohms 
Transconductance  11500 8500 5400 µmhos 
Plate Current   36 23 12 ma 
Grid Voltage (Approx.) for 

plate µa = 100 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  2-3/16" 
Maximum Seated Length   1-15/16" 
Length, Base Seat to Bulb Top (Excluding tip). 1-9/16" t 3/32" 
Diameter 0  750" to 0.875" 
Dimensional Outl ine   See General Section 
Bulb  T6-1/2 
Base Small—Button Noval 9—Pin (JEDEC No.E9-1) 

—9 —14 —19 volts 

Basing Designation for BOTTOM VIEW 

Pin 1 —Plate of 
Unit No.2 

Pin 2 —Grid of 
Unit No.2 

Pin 3 —Cathode of 
Unit No.2 

Pins 4&8 —Heater of 
Unit No.2 

Pins 5&8 —Heater of 
Unit No.l 

0.6 
0.5 
7 

0.025 
0.75 

4 µµf 
4 µµf 

µµf 
µµf 
µµf 
µµf 
µµf 

 9H 

Pin 6 —Cathode of 
Unit No.l 

Pin 7 —Grid of 
Unit No.l 

Pin 8 —Heater 
Mid—Tap 

Pin 9 — Plate of 
Unit No.l 

~: See next page. 
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5687 
MEDIUM-MU TWIN TRIODE 

AI~LIFIER — Class A I
Values are for Bach Unit 

Maximum Ratings, Absolute Values: 

PLATE VOLTAGE  330 max. volts 
GRID CURRENT   6.6 max. nIa 
PLATE DISSIPATION: 

Either plate   4.2 max. watts 
Both plates (Both units operating) 7.5 max. watts 

PEAK HEATER—CATHODE VOLTAGE: 
Heater negative with respect to cathode. 100 max. volts 
Heater positive with respect to cathode. 100 max. volts 

BULB TEMPERATURE (At hottest point 
on bulb surface)   220 max. °C 

Maximum Circuit Values: 
Grid—Circuit Resistance 

Without external shieltl. 

1 max. megohm 

4-59 ELECTRON TUBE DNISION TENTATIVE DATA 
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5691 
-^. HIGH-MU TWIN TRIODE 

Intended /or critical industrial applications 

where 10,000-hour it/e, extreme unt/ormity, 

rigid construction, and exceptional stability 

are paramount. Mithtn its ratings, the 5691 

may be used to replace its recetuing-tube 

counterpart, type 6SL7-GT, where heater trnns-

(ormer wtil carry increased current. 

/'y 

~~ 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathodes: 
Voltage  6.3 t g$' 
Current  0.6 

ac or do volts 
, amp 

Direct Interelectrode Capacitances:°

Triode No. l: Min. Av. Max. 

Grid to Plate 3.1 3.6 4.1 µµf 
Grid to Cathode 1.9 2.4 2.9 µµf 
Plate to Cathode  1.8 2.3 2.8 µµf 

Triode No. 2: 
Grid to Plate 3.1 3.6 4.1 µµf 
Grid to Cathode 2.2 2.7 3.2 µµf 
Plate to Cathode  2.1 2.6 3.1 µµf 

Plate of Triode No.l to 
Plate of Triode No.2  0.27 0.32 0.37 µµf 

' May deviate i10f from rated value provided such deviation occurs for 
less loan 2f of the operating time. 

° with no exte rn at sni el d. 

Mechanical: 

Mounting Position  Any 
Maximum Overal l Length   2-7l8" 
Maximum Seated Length  2-5/16" 
Maximum Diameter   1-9/32" 
Bulb   T-9 
Base   Short Intermediate-Shell Octal 

8-Pin, Non-Hygroscopic 
Basing Designation for BOTTOM VIEW   880 

Pin 1-Grid of 
Triode No.2 

Pin 2 -Plate of 
Triode No.2 

Pin 3 -Cathode of 
Triode No.2 

Pin 4 -Grid of 
Triode No.l 

Pin 5 -Plate of 
Triode No.l 

Pin 6 -Cathode of 
Triode No.l 

Pin 7 -Heater 
Pin 8 -Heater 

(continued on ne.t page) 
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HIGH-MU TWIN TRIODE 

INDUSTRIAL SERVICE 
Inc iudes aqq lications sucA as do aM audio a~q liJ ie*s 

Values are for each unit 

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE   275 max. volts 
DC PLATE-SUPPLY VOLTAGE  330 max. volts 
GRID VOLTAGE: 

Negative bias range  1• min. to 100 max. volts 
Negative peak value  200 max. volts 

DC GRID CURRENT  2 max. ma 
DC CATHODE CURRENT   10 max. ma 
PLATE DISSIPATION  1 max. watt 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 100 max. volts 
Heater positive with respect to cathode. lOC max. volts 

AMBIENT TEMPERATURE RANGE  -55 to +90 oC 

~ For resistance-couple0 ampl ifier apDlicat ions, the negative Oias may Oe 
as low as 0.5 volt. 

Maximum Circuit Value (for any operating condition): 

Grid-Circuit Resistance  2 max.megohms 

Characteristics and Range Values: 
9eate+ Vo its, B.3; Plate Volts, 23C; Crid Vo 1ts, -2 

Nin. Av. Maz. 

Heater Current 0.55 0.6 0.65 amp 
Heater-Cathode Current with 

heater-cathode voltage of 
t 100 volts  - - 5 µamp 

Plate Current  1.7 2.3 2.9 ma 
Difference in Plate Current 
between triode units - - 0.9 ma 

Plate Current for grid volt-
age of -5.5 volts  - - 15 µamp 

Reverse Grid Current   - - 0.2 µamp 
Ampl ification Factor   60 70 80 
Plate Resistance   - 44000 - ohms 
Transconductance   1300 1600 1900 µmhos 

Typical Operation as Reaistance-Coupled Amplifier (Each Unit) 
See RESISTANCE-COUPLED AMPLIFIER CBART b'o.7 at front of 

Receiving Tube Section. 

MAR. 15, 1948 
TUBE pEpgRTMENT TENTATIVE DATA 
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5691 
HIGH-MU TWIN TRIODE 

SHORT 
INTERMEDIATE-
SHEIL OCTAL 
8-PIN BASE 

MAR. 15, 1948 TUBE DEPARTMENT 
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5691 
AVERAGE PLATE CHARACTERISTICS 

EACH TRIODE UNIT 
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5691 
AVERAGE CHARACTERISTICS 

EACH TRIODE UNIT 
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5692 ~B<q 

^ MEDIUM-MU TWIN TRIODE F FO 
Intended for critical indusirtal applications 

where 10,000-hour life, extreme uniformity, 

rigid construction, .and exceptional stability 

are paramount. Within its ratings, the 5692 

may be used to replace tis recetuLng-tube 

counterpart, type 6SN7-GT. 

/'~ 

~"1 

GENERAL DATA 

Electrical: 

.Heater, for Unipotential Cathodes: 
Voltage  6.3 t 5~' 
Current  0.6 

Direct Interelecirode Capacitances:o 

Triode No.l: Nin. 

ac 

vA . 

or do volts 
amp 

yax. 

Grid to Plate 3.0 3.5 4.0 µµf 
Grid to Cathode 1.8 2.3 2.8 µµf 
Plate to Cathode  2.0 2.5 3.0 µµf 

Triode No.2: 
Grid to plate 2.8 3.3 3.8 tEµf 
Grid to Cathode 2.1 2,6 3.1 µµf 
Plate to Cathode  2.2 2.7 3.2 µµf 

Plate of Triode No.l to 
Plate of Triode No.2  0.27 0.32 0.37 µµf 

~ Heater voltage may deviate t lOf from rated value, provided such devi-
ation occurs for less than 2f of the operating time. 

~ witn no external sni el d. 

I~chanical: 

Mounting Position  Any 
Maximum Overall Length   2-7/8" 
Maximum Seated Length  2-5/16" 
Maximum Diameter   1-9f32" 
Bulb   T-9 
Base   Short Intermediate-Shell Octal 

8-Pin, Non-Hygroscopic 
Basing Designation for BOTTOM VI E4!   BBD 

Pin 1 -Grid of 
Triode No.2 

Pin 2 -Plate of 
Triooe No.2 

Pin 3 -Cathode of 
Triode No.2 

Pin 4 -Grid of 
Triode No.l 

Pin 5 - Plate of 
Triode No.l 

Pin 6 -Cathode of 
Triode No.l 

Pin 7 -Heater 
Pin 8 -Heater 

MAR. 15, 1948 

(continued on next page) 
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5692 
MEDIUM-MU TWIN TRIODE 

INDUSTRIAL SERVICE 

Inc Lud{ng applications sutA as do asp lifiers, and do asp llfiers, 
arN relaxation oscillators 
Values are for each unit 

MaxinlulB Ratings, A6sotute Values: 

DC PLATE VOLTAGE   275 max. volts 
DC PLATE-SUPPLY VOLTAGE  330 max. volts 
GRID VOLTAGE: 

Negative bias range  1• min. to 100 max. volts 
Negative peak value  200 max. volts 

DC GRID CURRENT  2 max. ma 
DC CATHODE CURRENT   15 max. ma 
PLATE DISSIPATION  1.75 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 100 max. volts 
Heater positive with respect to cathode. 100 max. volts 

AMBIENT TEMPERATURE RANGE  -55 to +90 °C 

e For resistance-coupled ampl iti er applications, the negative bias may De 
as low as O.S volt. 

Maxilaual Cireuit Yalue (for any operating condition): 

Grid-Circuit Resistance  2 max.megohms 

Characteristics and Range Yaluea: 
Beater toffs, e. 9; Plate Io lts, P10; Crid Po Lts, -e 

yin. Av. Max. 

0.55 0.6 0.65 amp Heater Current  
Heater-Cathode Current with 

heater-cathode voltage of 
t 100 volts 

Plate Current 
Difference in Plate Current 

between triode units . 
Plate Current for grid volt-
age of -24 volts  

Reverse Grid Current  
Ampl ification Factor  
Plate Resistance  
Transconductance  

- - 5 l~amP 
4.8 6.5 8.2 ma 

- - 2.0 ma 

- - 15 µamp 
- - 0.2 v~P 
18 20 22 
- 9100 - ohms 

1825 2200 2575 tmhos 

TYDical Operation as Resfstance-Cou0led AeDI'fier (Each Unit) 
See RBSISTANCR-CDDPLED AMPLIFIER CRART No.tg at front of 

Receiving Tube Section. 

OUTLINE DIMENSIONS for the 5692 are the same 
as those shown for type 5691 

MAR. 15, 1948 TUBE DEPARTMENT TENTATIVE DATA 
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569 2 
AVERAGE 

EACH TRIOCDEAUNA'f 
TERISTICS 
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5692 

AVERAGE CHARACTERISTICS 
EACH TRIODE UNIT 
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5693 
SHARP-CUTOFF PENTODE 

Intended for critical industrial applications 

where 10,000-hour Zife, extreme uniformity, 

rigid construction, and exceptional stability 

are paramount. Mithtn its ratings, the 5693 

may be used to replace its recetuing-tube 

counterpart, type tiSJ9. 

'"'~, 

~1 

..~~ 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  6.3 t g96' ac or do volts 
Current  0.3   ~P 

Direct Interelectrode Capacitances:° 
Nin. Av. Naz. 

Grid to Plate 0.005 µµf 
Input 4.8 5.3 5.8 µµf 
Output  5.6 6.2 6.8 µµf 

~ May deviate t 10% from rated value provided such deviation occurs for 
less than 2Y of the operating time. 

° With shell connected to ca4 hod e. 

Mechanical: 

Mounting Position  Any 
Maximum Overall Length   2-5/8" 
Seated Length  1-31/32" t 3/32" 
Maximum Diameter   1-5/16" 
Bulb   Metal Shell MT-8 
Base   Small-Wafer Octal 8-Pin, 

Non-Hygroscopic 
Basing Designation for BOTTOM VIEW   8N 

Pin 1 -Shel l 
Pin 2 -Heater 
Pin 3 -Grid No.3 
Pin 4 -Grid No.l 

Pin 5 -Cathode 
Pin 6 -Grid No.2 
Pin 7 -Heater 
Pin B - Plate 

INDUSTRIAL SERVICE 
Includes a-0-0lications such as do aM resistance-cou-0Led a~-0lifiers 

Maximum Ratings, Absolute Valves: 

DC PLATE VOLTAGE   300 max. volts 
DC PLATE-SUPPLY VOLTAGE  330 max. volts 
DC GRID-No.3 (SUPPRESSOR) VOLTAGE: 

Negative bias value  0 min, volts 
-100 max. volts 

DC GRID-No.2 (SCREEN) VOLTAGES   125 max. volts 
DC GRID-No.2-SUPPLY VOLTAGE  330 max. volts 

•; See next Dag e. 

MAR. 15, 1948 TUBE DEPARTAAENT 
RADIO COREORATION OE AME lICA, NARRISON, NEW JERSEY 
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5693 
SHARP-CUTOFF PENTODE 

GRID-No.l (CONTROL-GRID) VOLTAGE: 
Negative bias range  -la min. to -50 max. volts 
Negative peak value  -50 max. volts 

DC CATHODE CURRENT   SO max. ma 
PLATE DISSIPATION  2 max. watts 
GRID-No.2 DISSIPATION  0.3 max. watt 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 100 max. volts 
Heater positive with respect to cathode. 100 max. volts 

AMBIENT TEMPERATURE RANGE  -55 to +90 °C 

Maxilaual Circuit Value: 
See curve on a following page giving maximum values of the grid-
No.l resistor. 

Characteriatica and Range Values: 

Beater volts, B.3; PlaEe Io its, 250; Crid-Jo.3 Io lts, 0: 
Crid-/o.2 Io lts, ]00: Crid-/o.t 

Nin. 

Iolts, 

!v. 

-3. 

Max. 

Heater Current  0.275 0.300 0.325 amp 
Heater-Cathode Current with 

heater-cathode voltage 
of t 100 volts  - - 5 µamp 

Plate Current 2.3 3.0 3.7 ma 
Plate Current for grid-No.l 

voltage of -7.5 volts. 2 30 80 µamp 
Plate Current for grid-No.3 
voltage of -70 volts 150 450 750 µamp 

Grid-No.2 Current 0.60 0.85 1.10 ma 
Reverse Grid-No.l Current. - - 0.1 µamp 
Plate Resistance  1.0 - - megohm 
Transconductance  1400 1650 1900 µmhos 

Typical Operation as Resistance-Coupled Alaplifier: 

See RESISTANCE-COUPLED AXPLZFIER CRART No. ao at }runt 
o} Receiving Tube Section. 

Tne 5693 may be operated at a grid-No.2 voltage as hign as the rated 
grid-xo.2 supply voltage when the grid-No.2 dissipation rating is not 
exceeded Tor any signal condition and when a resistor is used in series 
with grid-No.2 and its suDP1Y voltage. 

For resistance-coupled amplifier applications, the grid-xo.l negative 
bias may Oe a5 low as -0.5 volt. 

• 

• 

MAR. 15, 1948 TI1BE DEPARTMENT TENTATIVE DATA 
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56 93 
SHARP-CUTOFF PENTODE 

13j3 2 

~t 
132 
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-{' t 1~32~ 

SMALL-WAFER 
OCTAL 

8-PIN BASE 
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5693 
AVERAGE PLATE CHARACTERISTICS 

PENTODE CONNECTION 

E{=6.3 VOLTS 
GRID-N>z2 VOLTS=100   ~ ••••• 
GRID-N4 3 VOLTS=O -----------

i_O Q N_ O ® Ro Q N O 

PLATE (Ib)  OR GRID-Ns 2 (IC2) MILLIAMPERES 

OCT. 16,1947 TUBE DEPARTMENT 
G010 CORPORATION Oi AMHIU. MMRISON, NEW IERSEY 
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5693 

OPERATION CHARACTERISTICS 
Ef = 6.3 VOLTS PLATE VOLTS=300 GRID-N43VOLTS=O 

THESE CURVES ARE BASED 
ON THE FOLLOWING VALUES: 
AIK=300µAMP, GIgI =O.IµAMP 

CURVE GRID-NQ2 
RESISTOR 

GRID-N42 
SUPPLY VOLTS 

0 MEG. 100 

2 0.25 MEG. 300 EXPRESSING THESE VALUES 
ASARATIO, WE HAVE: 

3 0.5 MEG. 300 GIK _ 300 
OR 3000 in 81 - o.l 4 0.75 MEG. 300 

FOR THOSE APPLICATIONS PERMITTING OTHER VALUES OF CIK . 
A NEW RATIO OF AIK~ALgI CAN BE CALCULATEO.THE VALUES OF RgI
AS READ FROM THE CURVE MUST BE MULTIPLIED BY A FACTOR WHICH 
IS THE QUOTIENT OF THE NEW RATIO DIVIDED BY THE OLD RATIO. 
FOR EXAM PLE,IF THE NEW RATIO IS 6000 THE MULTIPLYING FAC-
TOR IS 6000~3000,OR 2,AND VALUES OF RgI AS READ FROM THE 

CURVE ARE THEREFORE MULTIPLIED BY 2. 
NOTE: TRANSCONDUCTA NCE CURVES WERE OBTAINED WITH 

GRID-Ns2 RESISTOR AND GAT HODE RESISTOR SUITABLY 
BYPASSED. 
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SHARP-CUTOFF PENTODE 

AVERAGE SUPPRESSOR CHARACTERISTICS 
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5693 
AVERAGE CHARACTERISTICS 

PENTODE CONNECTION 
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5693 
AVERAGE CHARACTERISTICS 

PENTODE CONNECTION 
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5693 
AVERAGE CHARACTERfSTICS 

PENTODE CONNECTION 
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5718 
--~ MEDIUM-MU TRIODE 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN` 

Note Nin. Nax. 

Heater Current   1 0.138 0.162 amp 
Grid—to-Pl ate Capacitance 2 1.1 1.8 µµf 
Input Capacitance   2 1,6 2.6 µµf 
Output Capacitance   2 0.5 0.9 µµf 
Ampl ification Factor 1  3 23 31 
Plate Current 1  3 6.0 11.0 ma 
Plate Current 1  4 — 100 µamp 
Transconductance 1  3 4800 6800 µmhos 
Transconductance 5  3 4500 — µmhos 
Grid Current 1  6 — t0.4 µamp 
Heater—Cathode Leakage Current: 
Heater negative with 

respect to cathode 1,7 — 7.0 µamp 
Heater positive with 

respect to cathode 1,7 — 7,0 µamp 
Leakage Resistance: 
Between Grid and All 
Other Electrodes Tied 1,8 100 — megohms 

Between Plate and All 
Other Electrodes Tied 1,9 100 — megohms 

Useful Power Output 1  10 600 — mw 

~ Each tube is stabilized Def ore characteristics testing by continuous 
o Derat ion for at least 45 hours at room temperature and with dissipation 
values equivalent to life test conditions. 

X Ote 1: With 6.3 volts aC or do on heatef. 

x ote 2: with external snie ld. 

Note 9: With do plate supply voltage of 100 volts, cathode resistor of 
350 ohms, and cat node Dy pa ss capacitor of 1000 mic rof arad s. 

N Ote 4: With do plate voltage of 100 volts, end do grid voltage of —7 
volts. 

Note 5: With 5.5 volts ac or do on heater. 

Note 6: Milo do plate sueply voltage of 100 volts, cathode resist of of 
150 ohms, and grid resistor of 0.5 nw'gonm. 

Mote 7: Milo 100 volts do Oetween neater and cathode. 

Note 8: With gritl 100 volts negative with respect to all other electrodes 
tied together, 

X ote 9: Milo plate g00 volts neg at 've with respect to all OS her elec—
trodes tied toget ne r. 

x ote 10: In self—excited osciltat or with do plate voltage of 150 volts, 
gritl re5 i5t or and feedback opt imiZed to give useful power Output 
at a plate current of 20 ma. and frequency of 500 Mc. 

SPECIAL RATINGS 8 PERFORMANCE DATA 

Shock Rating; 

Impact Acceleration   450 max. g 
Tubes are held rigid in three different positions in a 
Navy Type, High Impact (flyweight) Shock Machine and are 
subjected to 450 g impact acceleration. 

APRIL 1, 1953 TUBE DEPARTMENT 
RADIO CORRORATION Of AMERICA, HARRISON. NEW JERSEY 

TENTATIVE DATA 2 
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MEDIUM-MU TRIODE 

Fatigue Rating: 

Vibrational Acceleration   2.5 max. g 
"tubes are rigidly mounted and subjected in each of three 
positions to 2.5 g vibrational acceleration at 25 cycles 
per second for 32 hours. 

Uniform Acceleration Rating   1000 max. g 

Tubes are subjected in each of three positions to a 
gradual ly appl ied uniform acceleration up to 1000 g. 

Nigh-Frequency Vibration Performance: 

RMS Output Voltage   60 max. my 
Under the following conditions: A 100-volt plate and 
grid-N o.2 voltage supply having an impedance not exceeding 
that of a 40-µf capacitor, plate load resistance of 10000 
ohms, grid-No.l resistor of 0.1 megohm, cathode resistor 
of 150 ohms, cathode bypass capacitor of 1000 µt, and 
vibrational acceleration of 15 g at 40 cps. 

Heater-Cycl ing Life Performance; 

Cycles of Intermittent Operation 2500 max. cycles 
Under the fol lowing conditions: With heater voltage of 
7.0 volts cycled 1 minute on and 4 minutes off, heater-
cathode voltage of 140 volts (rms), and plate, grid-No.2, 
and grid-No.l voltage = 0 volts. 

Average Life Performance; 

The average l ife performance based on a 500-hour test at 
175°C ambient temperature is not less than 450 hours. This 
l ife test is made on sample Iotof tubes with heater voltage 
of 6.3 volts; Dlate supply voltage of 100 volts; grid-No.2 
supply voltage of 100 volts; do heater-cathode voltage 
(heater positive with respect to cathode) of 200 volts; 
cathode resistor of 150 ohms; and grid-No.l resistor of 
1 megohm. 

The 500-hour end-point l imits for the 5840 with Beater 
voltage of 6.3 volts, plate supply voltage of 100 volts, 
grid-No.2 supply voltage of '100 volts, cathode resistor of 
150 ohms bypassed by capacitor having a maximum reactance 
of 3 ohms, and do heater-cathode voltage of 100 volts with 
heater either positive or negative with respect to cathode 
are: transconductance, 3250 micromhos minimum; heater-
cathode leakage current, 20 microamperes maximum; and grid-
No.l current, +0.9 microampere maximum or -0.9 microampere 
maximum, 

APRIL 1, 1953 TUBEDEVARTMENT 
TENTATIVE DATA 2 
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5718 .oF~,~ 
MEDIUM-MU TRIODE 

SUBMINIATURE TYPE 

Intended for applications H~here dependable performance 

under shock and 'uibrntion is paramount. 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage   6.3 t 5`f;  
Current 0  150 

Direct Interelectrode Capacitances: 
With Exter- 
nal Shield° 

ac or do volts 
  amp 

Nithout Exter-
nal Shield 

Grid to Plate 1.3 1.4 µµf 
Input  2.4 2.2 µµf 
Output  2.4 0.7 µµf 

o Having inside diameter of O.N OS' and connected to Lead No.S. 

Characterlatica, Clasa A I AmD1lflar: 

Plate Supply Voltage. 100 150 volts 
Cathode Resistor 150 180 ohms 
Ampl ification Factor 27 27 
Plate Resistance 4650 4150 ohms 
Transconductance 5800 6500 µmhos 
Plate Current  8.5 13.0 ma 
Grid Valts (Approx.) for 

plate current of 10 µ.amp -7 -il volts 

Mechanical: 

Operating Position  Any 
Maximum Bulb Length 1-3 /8" 
Length from Button Seal to Bulb Top 

(Excluding tip) 1  D75" t 0.060" 
Diameter 0  383" t 0.017" 
Bulb   T-3 
Leads, Flexible   8 

Length   1-1/2" to 1-3 /4" 
Orientation and Diameter   See Dimensional Outl ine 

BOTTOM VIEW 
o ~ 

Lead No.l-Grid 
Lead No.2-No 

Cann. 

Lead No.3 -Heater 

Lead No.4 - No 
Conn. 

AMPLIFIER -Class AI 

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE 

Lead No.5 -Cathode 

Lead No.6 - Heate r 

Lead No.7-No 
Conn. 

Lead No.8-Anode 

165 max. volts 

APRIL 1, 1953 TUBE DEPARTMENT TENTATIVE DATA 1 
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5718 

MEDIUM-MU TRIODE 

PLATE DISSIPATION   3.3 max. watts 
PEAK HEATER~ATHODE VOLTAGE: 

Heater negative with respect 
to cathode   200 max. volts 

Heater positive with respect 
to cathode   200 max. volts 

BULB TEMPERATURE (At hottest point 
on bulb surface)   250 max. °C 

Typical Operation as Resistance-Coupled Ampl ifier: 

See RESISTANCE-COUPLED AMPLIFIER CEART 
at end of tabulated data for this type 

Maximum Circuit Values: 

Grid-Circuit Resistance: 
For cathode-bias operation   1.2 max. megohms 
For fixed-bias operation   Not recommended 

Cathode-Bias Resistance - An adequate value of cathode-bias 
resistor should be used to protect the tube in event of 
temporary failure of excitation and resultant loss in de-
veloped bias. 

RF AMPLIFIER and OSCILLATOR - Class C 

Operation with full input is permissihle up to i000 Nc. 

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE   165 max. volts 
DC GRID VOLTAGE   -55 max. volts 
DC PLATE CURRENT   22 max. ma 
DC GRID CURRENT   5.5 max. ma 
PLATE DISSIPATION   3.3 max, watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect 
to cathode   200 max. volts 

Heater positive with respect 
to cathode   , 200 max. volts 

BULB TEMPERATURE (At hottest point 
on bulb surface)   250 max. °C 

Maximum Circuit Values: 

Grid~ircuit Resistance: 
For cathode-bias operation   1.2 max. megohms 
For fixed-bias operation   Not recommended 

Cathode-Bias Resistance - An adequate v'alue of cathode-bias 
resistor should be used to Drotect the tube in event of 
temporary fai lure of excitation and resultant Toss in Be-
vel oped~ bias. 

APRIL 1, 1953 TUBE DEPARTMENT 
TENTATIVE DATA 1 
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5718 
MEDIUM-MU TRIODE 

OPERATING CONDITIONS AS RESISTANCE-COUPLED AMPLIFIER 

Plate-Supply Voltage 100 volts 

Plate Load Resistor 0.047 ~ 0.10 0,27 rteg 

Grid-No.l Resistoro 0,10 0.27 0.27 0.47 0.27 0.47 meg 

Cathode Resistor 1000 1200 2200 2700 6800 8200 ohms 

Sig. Input Volt,(rtrsl 0.5 0,5 0,5 0.5 0.5 0.5 volt 
Output Voltage Irns) 8.2 8.5 8.2 8.2 7.3 7.4 volts 
Voltage Gains 16.4 17.0 16.4 16.4 14.6 I4,8 
Distortion 3.9 3.2 3.0 2.71 3.4 2.8 % 

Sig. Input Volt. Irmsl` 0.59 0.70 0.67 0.81 0.75 0.86 volt 
put put Voltage Irns) 9.7 1 1.75 I I,O I3.I I I.O 12.7 volts 
Voltage Gaines 16.4 I6.8 16.4 16.2 14,6 14,8 
Distortion 4.5 4,7 4.1 4.6 5.0 5.0 % 

Plate-Supply Voltage 200 volts 

Plate Load Resistor 0.047 0.10 0.27 meg 

Grid~lo.l Resistoro 0.10 0.27 0.27 0.47 0.27 0.47 meg 
Cathode Resistor 820 1000 1800 2200 4700 5600 ohrts 

Sig. Input Volt.(nas) I.0 I.0 I.0 I.0 I.0 I.0 volt 

Output Voltage Irtlsl 19.0 19.5 18.6 18.1 16.2 16.2 volts 

Voltage Gains 19.0 19.5 18.6 18.1 16.2 16.2 
Distortion 4.0 3.3 3.2 3.1 3.8 3.2 % 

Sig. Input Volt. (rms)` 1.23 1.45 1.43 1.56 1.34 1.58 volts 
Output Voltage (rmsl 23.4 28.0 26.0 28.2 21.6 25.0 volts 
Voltage Gains 19.0 19.3 18.2 I8. 1 16. 1 15.8 
Distortion 5.0 5.0 4.9 5,0 5. 1 5. 1 % 

~ pT following stage, 
~ Ratio of Signal output [o signal input. 

Maximum value to swing the grid of resistance-c ouDled amplifier tube to 
the point where its grid No.t starts to draw current. 

Note: Coupling capacitors shou lA he selected to give desired frequency 
response. Cathode resistors should De adequately Dy passed. 

APRIL 1, 1953 TUBE DEPARTMENT TENTATIVE DATA 3 
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AVERAGE PLATE CHARACTERISTICS 
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5718 

AVERAGE CHARACTERISTICS 
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AVERAGE CHARACTERISTICS 
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5719 
HIGH-MU TRIODE 

SUBMINIATURE TYPE 

Intended for appitcattons ruhere dependable performance 

under shock and vibration is parnmount. 

~Iectrical; 

neater, for Unipotential Cathode: 
Voltage   6.3 t 5~ ac or do volts 
Current 0  150   amD 

GENERAL DATA 

Direct Interelectrode Capacitances: 
With Exter-
nal Shield° 

0.8 
1.9 
2.2 

ptthout Exter-
nal Shield 

0.8 
1.7 
0.6 

o Having inside diameter of O.0 05' antl connected to cat nod e. 

Characteriatica, Claaa A I AmDlifler: 

Plate Supply Voltage 
Cathode Resistor 
Ampl ification Factor 
Plate Resistance 
Transconductance 
Plate Current  
Grid volts (Approx.) 

for plate current 
of 10 µamp  

100 150 
1500 680 
70 70 

41000 30500 
1700 2300 
0.73 1.85 

-2.5 -3.8 

µµf 
µµf 
µµf 

v OltS 
ohms 

ohms 
fdnhos 

ma 

volts 

Mechanical; 

Operating Position   Any 
Maximum Bulb Length   1-3/8" 
Length from Button Seal to Bulb Top 

(Excluding tip)   1.075" t 0.060" 
Diameter   0.383" t 0.017" 
Bulb   T-3 
Leads, Flexible   8 

Length   1-1/2" to 1-3/4" 
prientation and Diameter See Dimensional Outl ine 

In GENERAL SECTION EOTTOM VIEW 

Lead No.l -Grid 

Lead No.2 - No 
Conn, 

Lead No.3 -Heater 

Lead No.4 - No 
Conn, 

AMPLIFIER -Class AI 

Maximum Ratings, Absolute Values: 

PLATE VOLTAGE  

Lead No.5 -Cathode 

Lead No.6 -Heater 

Lead No. 7 - No 
Conn, 

Lead No.8 -Plate 

165 max. volts 

JUNE 1, 1953 TUBECIEPARTMENT TENTATIVE DATA 1 
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5719 

HIGH-MU TRIODE 

GRID VOLTAGE   -55 max. volts 
PLATE CURRENT   3.3 max. ma 
PLATE DISSIPATION   0.55 max. watt 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode 200 max. volts 
Heater positive with respect to cathode 200 max. voli~ 

BULB TEMPERATURE (At hottest point 
on bulb surface) 250 max. oC 

Typical Operatial as Resistance-Coupled Aeplifier: 

See .RESISTANCE-COUPLED AMPLIFIER CNART 
at end of tabulated data jor this type 

Maximum Circuit Yalues: 

Grid-Circuit Resistance: 
For cathode-bias operation   1.2 max. megohms 
For fixed-bias operation   Not recdmmended 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN` 
Note Nan. Xax. 

Heater Current   1 
Grid-to-Plate Capacitance 2 
Input Capacitance   2 
Output Capacitance   2 
Amplification Factor 1,3 
Plate Current  1,3 
Plate Current   1,4 
7ransconductance 1  3 
Transconductance   5,3 
Grid Current 1  6 
Heater-Cathode Leakage 

Current; 
Heater negative with 

respect to cathode 1,7 

Heater positive with 

respect to cathode 1,7 

Leakage Resistance: 

Between Grid and All 
Other Electrodes Tied 

0.138 0.162 
0.6 1.0 
1.2 2.2 
0.4 0.8 
60 80 
0.5 0.9 
- 50 
1400 2000 
1300 -
- tD.3 

7.0 

7.0 

amp 
µµf 
µµf 

µµf 

ma 

µamp 

µmhos 
N mh05 

µamp 

V 

µamp 

µamp 

Together 1,8 100 - megohms 
Between Plate and All 
Other Electrodes Tied 

Together 1,9 100 - megohms 

" EacD tube is stabilized before cna racterist ics testing by continuous 
o pefeLlOn fOr at least US nO Ure a< room Lempefature end with dlaSi Ddtion 
values equivalent to life test conditions. 

N Ote 1: Mitn 6.3 volts aC Of dC on heats r. 

Note 2: MiLnOut a%Lernal sn ie ld. 

note 3: Mitn plate suDPly voltage of 100 volts, cathode resistor of 150 
ohms, and cathode Dy pass capacitor of 1000 mic rof grads. 
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5719 
HIGH-MU TRIODE 

S)
~9 

x ote u: with do plate voltage of 100 volts, and do grid voltage of -2.5 
volts. 

Note 5: with 5.7 volts ac or do on heater. 
x ote 6: with plate su DDly voltage of 300 volts, cathode resistor of 1500 

ohms, cathode Dy pass capacitor of 1000 microfa rads and grid re 
s istor of 0.1 meg ohm. 

Note 7: with 100 volts do between neater and cathode. 

Note 8: with grid 100 volts negative with res Deft to all Other elec Lrodes 
tied togetne r. 

Note 9: with plate 300 volts negative with respect to all of her electrode 
tied togetne r, 

SPECIAL RATINGS d PERFORMANCE DATA 

hook Rating: 

Impact AcceFeration   450 malt. g 

Tubes are held rigid in three different positions in a Navy Type, High 
Impact ff lyweightl Shock Machine and are subjected to 450 g impact 
acceleration. 

Fatigue Rating: 

Vibrational Acceleration   2.5 max. g 
Tubes are rigidly mounted and subjected in each of three positions t• 
2.5 g vibrational acceleration at 25 cycles per second for 32 hours. 

Uniform Acceleration Rating:  1000 max. 

Tubes are subjected in each of three positions to a gradual ly appl ied 
uniform acceleration up to 1000 g. 

Low-Frequency Ylbretion~Performance: 

RMS Output Voltage   25 max. my 
Under the fol lowing conditions: A 15P-volt plate voltage supply having 

an impedance not exceeding that of a'40 µf capacitor, plate load re
sistance of 10000 ohns, grid resistor of 0.1 megohm, cathode resisto 
of 1500 ohms, cathode bypass capacitor of 1000 µf, and vibrational 

acceleration of 15 g at 40 cps. 

Xeater-Cycling Lifs Performance: 

Cycles of Intermittent Operation   2500 min. cycles 
Under the fol lowing conditions: With heater voltage of 7.0 volts 
cycled I minute on and 4 minutes off, heater~athade voltage of 1•E 
volts Inns), and plate and grid voltage = 0 volts. 

Average Llfe Performance: 

The average l ife performance based on a 500-hour test at 175oC ambient 
temperature is not less than 450 hours. This life test is made on 
sample lot of tubes with neater voltage of 6.3 volts; plate supply vok 
age of 100 volts; do heater-cathode voltage (heater positive with r- 
spect to cathodal of 200 volts; cathode resistor of 1500 ohms; and 
grid resistor of I megohm. 

The 500-hour end-point l imits for the 5719 with heater voltage of 6.3 
volts, plate supply voltage of 100 volts, cathode resistor of 680 ohrls 
bypassed by capacitor having a maximum reactance of 3 ohms, and do 
heater-cathode voltage of 100 volts with heater either positive o 
negative with respect to cathode are: transcond uctance, 1000 micrcmhos 
minimum; heater~at hode leakage current, 20 microamperes maximum; an• 
grid current, +0.9 microampere maximum or -0.9 microampere maJEimun. 
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5719 
HIGH-MU TRIODE 

Plate Supply voltage 

OPERATING CONDITIONS AS RE-

Cathode-Bias 

100 

Plate Load Resistor 0.1 0. 1 0.27 0.27 0.47 
Grid Resistor-0 0.27 0.47 0.47 I.0 0.47 
Cathode Resistor 2700 2700 5600 6800 10000 

Signal Input Volts I nnsl 0. 1 0. 1 0. 1 0. 1 0.1 
Output Volts (rmsl 3.7 3.9 4. 1 4.2 3.95 
Gain° 37 39 41 42 39.5 
Distortion 2.4 2. 1 2. 1 1.8 2.4 

Signal Input Volts Irns1` 0.20 0.20 0,20 0.26 0.20 `/ 
Output volts ( r~ l 7.3 7.7 8.1 10.7 7.8 
Gain• 36.5 38.5 40.5 41.2 39 
Distortion 5.0 4.5 4.3 4.9 5.0 

Zero-Bias 

Plate-Supply Voltage 100 

Plate Load Resistor 0. I 0. I 0.27 0.27 0.47 

Grid Resistor'o 0.27 0.47 0.47 1.0 0.47 

Signal Input Volts Inns) 0. 1 0. I 0. 1 0.1 0. I 
Output Volts (rns) 3.8 4.0 4.3 4.55 4.2 
Gain° 38 40 43 45.5 42 
Distortion 2.2 2.0 1.9 1.6 2. I 

Signal Input Volts Inns l{ 0.2 0.21 0.22 0.26 0.2 
Output Volts (rr~sl 7.25 7.9 8.95 I I 7.9 
Gain° 36.2 37.6 40.6 42.4 39.5 
Distortion 5.0 4.8 4.9 4.8 4.8 

q ote 1: Coupling capacitors shoultl De selected .o give ~I' 
desired IreQ ue ncy re sDonse. Cathode resist of 
should De adep uate ly Oy pas sed. 

o Dt Pol low ing stage. 
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-~ HIGH-MU TRIODE 

~~ 

i^ 

SISTANCE-COUPLED AMPLIFIER 

Operation 

200 

0.47 0.1 0. 1 0.27 0.27 0.47 0.47 

I.0 0.27 0.47 0.47 I.0 0.47 I.0 
10000 1500 1800 3300 3900 5600 6800 

0. I 0. I 0. I 0. I 0. I 0. I 0. I 
4.3 4.4 4.6 4.9 5.0 4.8 5.0 
43 44 46 49 50 48 50 
1.7 0.7 0.7 0.9 0.7 0.9 0.7 

0.25 0.51 0.61 0.50 0.59 0.49 0.64 

10.7 22 27 24.2 29 23.2 31.6 
42.8 43. 1 44.3 48.4 49.2 47.3 49.4 

4.5 3.9 5.0 4.5 4.5 5.0 5.0 

Operation 

200 

0.47 0.1 0. 1 0.27 0.27 0.47 0.47 

I.0 0.27 0.47 0.47 I.0 0.47 I.0 

0. I 0. I 0. I 0. I 0. I 0. I 0. I 
4.55 4.7 4.9 5.35 5.4 5.2 5.4. 

45.5 47 49 53.5 54 52 54 

1.6 0.4 0.4 0.8 0.7 0.9 0.7 

0.27 0.59 0.63 0.54 0.65 0.5 0.63 

11.3 25 27.7 25.8 31.5 2i.5 30.5 
41,g 42.4 43.9 47.7 48.5 47 48.4 

5.0 4.9 5.0 4.9 5.0 5.0 4,6 

' Maximum value to swing the grid of resis ante-c ou Dled 
amplifier tube to the point where its grid starts to 
draw current. 

~ patio oT signal output to signal input. 

volts 

megohm 

megohm 
ohns 

volt 
volts 

per cent 

volt 
volts 

per cent 

volts 

megohm 
megohm 

volt 
volts 

per cent 

volt 
volts 

per cent 
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AVERAGE CHARACTERISTICS 
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5725 

SHARP-OUTOFF PENTODE F 
7-PIN MINIATURE TYPE 

Intended for appitcations where dependable performance under 
shock and vibration is paramount. Thts "premium" type is 

similar to the 6AS6. 

GENERAL DATA 

>, 

Electrical: 

Heater, Pure Tungsten, for Unipotential Cathode: 
Voltage   6.3 t 10% .ac or do volts 
Current 0  175   amp 

Direct Interelectrode Capacitances:° 
Grid No.l to plate  0.02 max. µµf 
Grid No.1 to cathode & internal shield, 

grid No.3, grid No.2, and heater. 3.9 µµf 
Plate to cathode b internal shield, 

grid No.3, grid No.2, and heater. 3 µµf 
Grid No.l to grid No  3   0.15 max. µµf 

Characteristics, Class A i AnDl ifier: 

Plate Voltage   120 volts 
Grid-No.3 (Suppressor-Grid) Voltage 0 volts 
Grid-No.2 (Screen-Grid) Voltage   120 volts 
Grid-No.l (Control-Grid) Voltage  -2 volts 
Transconductance: 

Grid No.1 to plate  3200 µmhos 
Grid No.3 to plate  470 µmhos 

Plate Current   5.2 ma 
Grid-No.2 Current   3.5 ma 

Mechanical: 

Mounting Position   Any 
Maximum Overall Length  1-3/4" 
Maximum Seated Length   1-1/2" 
Length, Base Seat to Bulb Top (Excluding tip). .1-1/8" t 3/32" 
Maximum Diameter  3/4" 
Dimensional Outl ine   See General Section 
Bulb T5-i/2 
Base Small-Button Miniature 7-Pin (JETEC No.E7-1) 
Basing Designation for BOTTOM VIEW  7CM 

Pin 1 -Grid No.l 
Pin 2 -Cathode, 

Internal 
Shield 

Pin 3 -Heater 

AMPLIFIER - Class A I

Maximum Ratings, Absolute Values: 

PLATE VOLTAGE  

Pin 4 -Heater 
Pin 5 —Plate 
Pin 6 -Grid No.2 
Pin 7 -Grid No.3 

200 max. volts 

Mith external shiel0 JETEC No.316 connecteo Lo catho0e. 

4-57 ruse olvrsloN TENTATIVE DATA 1 
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5725 

SHARP-CUTOFF PENTODE 

GRID-No.3 (SUPPRESSOR-GRID VOLTAGE): 
Positive bias value  30 max. volts 
Negative bias value  55 max. volts 

GRID-No.2 (SCREEN-ARID) VOLTAGE  155 max. volts 
GRID-No.l (CONTROL-GRID) VOLTAGE: 

Positive bias value  0 max. volts 
Negative bias value  55 max. volts 

GRID-No.3 CURRENT  0.2 max. ma 
CATHODE CURRENT  20 max. ma 
GRID-No.2 INPUT  0.55 max. watt 
PLATE DISSIPATION  r 1.65 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 100 max. volts 
Heater positive with respect to cathode. 100 max. volts 

BULB TEMPERATURE (At hottest point 
on bulb surface)   165 max. °C 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance   0.1 max. megohm 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN' 
Values are Initial, Unless Otherwise Syeci}tied 

NDt.e Nin. Nax. 

Heater Current  1 160 190 ma 
Direct Interelectrode 

Capacitances: 
Grid No.1 to cathode & 

internal shield, grid No.3, 
grid No.2, and heater. 2 3.5 4.5 µµf 

Plate to catlrode & in-
ternal shield, grid No.3, 
grid No.2, and heater. 2 2.6 3.4 µµf 

Plate Current (1)  1,3 2.5 9 ma 
Plate Current (2)  1,4 - 200 µa 
Plate Current (3)  1,5 5 - µa 
Plate Current (4)  1,6 - 200 µa 
Plate Current (5)  1,7 5 - µa 
Grid-No.2 Current 1,3 1.5 5.5 ma 
Transconductance (1), Grid 

No.l to Plate 1,3 2500 4500 µmhos 
Transconductance (1), at 
500 hours 1,3 2200 4500 µmhos 

Transconductance (2), Grid 
No.1 to Plate 1,8 700 1700 µmhos 

Transconductance (3), 
Grid No.3 to Plate  1,9 400 1150 µmhos 

Transconductance Change. 10 - 15 b 

• Each tube is stabilized before characteristics testing by continuous 
operation for at least u5 hours at room temperature and with dissipat ipn 
values equivalent to life test conditions. 

Notes i to 10: See next page. 
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5725 

SHARP-CUTOFF PENTODE 

Note Nin. Nax. 
Transconductance Change 
at 500 hours  10 — 15 

Reverse Grid Current 1  11 — 0.1 
Reverse Grid Current 
at 500 hours 1  11 0 0.1 

Grid Emission Current   12 
Heater—Cathode Leakage 
Current: 
Heater 100 volts negative 

with respect to cathode 1 
Heater 100 volts positive 

with respect to cathode 1 
Heater—Cathode Leakage 
Current at 500 hours: 
Heater 100 volts negative 

with respect to cathode 1 
Heater 100 volts positive 
with respect to cathode 1 

Leakage Resistance: 
Between grid No.1 and all 
other electrodes tied 
together 1  13 100 — megohms 

Between grid No.3 and all 
other electrodes tied 
together 1  14 100 megohms 

Between plate and all 
other electrodes tied 
together 1  15 100 megohms 

Leakage Resistance at 
500 hours: 
Between grid No.l and all 
other electrodes tied 
together 1  13 50 — megohms 

Between grid No.3 and all 
other electrodes tied 
together 1  14 50 — megohms 

Between plate and all 
other electrodes tied 
together 1  15 50 — megohms 

Note 1: With 6.3 volts ac or do on heater. 

Note 2: With external shield JETEC No.316 connected to cathode. 

Note 3: With plate volts = 120, gfid—N o.3 volts 0, grid—No.2 volts = 
120, and grid—N o.i volts = —2. 

Note LL : With plate volts = 120, grid—No.3 volts —10, grid—No.2 volts 
= 120, and grid—No.1 volts = —3. 

Note 5: With plate volts 120, grid—N o.3 volts • —6, grid—N o.2 volts 
= 120, and grid —N o.i volts = —3. 

Note 6: With plate volts = 120, grid —N o.3 volts = 0, grid—No.2 volts = 
120, and grid—N o.1 volts —e. 

Note 7: With plate volts = 120, gfid—N 0.3 volts = 0, gfid—N o.2 volts = 
120, and grid—N o.i volts —6. 

x otes 8 to 15: See next page. 

— 1 Ala 

— 10 µa 

— 10 µa 

10 µa 

— 10 ua 
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SHARP-CUTOFF PENTODE 

Note 8: With plate volts 120, grid—N o.3 volts = —5, grid—No.2 volts 
= 120, and grid—No.1 volts = —2. 

Note 9: Wlth plate volts = 120, grid—xo.3 volts —3. grid—No.2 volts 
= 120, and grid—No.i volts = —2. 

Note 10: With 5.7 volts ac or do on heater, plate volts = 120, grid—
Np.3 volts 0, grid—N o,2 volts 120, and grid—No.i volts = 
—2. 

Note 11: With plate volts = 120, grid—Xo.3 volts = 0, grid—No.2 volts = 
120, grid—No.1 volts = —2, and grid —N o.l—circuit resistance 
(meg ohms) = 0.1. 

Note 12: With 7.5 volts ac or do on heater, plate volts = 120, grid—No.3 
volts 0, grid—N o.2 volts = 120, grid—N o.1 volts = —10, and 
grid—N o.l—c lrcuit resistance (meg ohms) = 0.1. 

Note i3: With grid—N o.i volts = —100, and all other electrodes connected 
to ground. 

Note Iu: With grid—No.3 volts —100, and all other electrodes connected 
to ground. 

Note 15: With plate volts = —300, and all other electrodes connected to 
ground. 

SPECIAL RATINGS ANO PERFORMANCE DATA 

Shock Rating: 

Impact Acceleration  450 max. g 

This test is performed on a sample lot of tubes from each 
production run. Tubes are held rigid and are tested in 
four different positions. At the end of this test, tubes 

wi l l not show permanent or temporary shorts or open cir-
cuits, and are required to meet establ ished l imits for 
low-frequency vibration, heater-cathode leakage current, 
and transconductance. 

Fatigue Rating: 

Vibrational Acceleration   2.5 max. g 

This test is performed on a sample lot of tubes from each 

production run. Tubes are rigidly mounted and subjected 

in each of three positions to 2.5 g vibrational accelera-

tion at 60 cycles per second for 32.hours. At the end of 
this test, tubes wi l l not show permanent or temporary 
shorts or open circuits, and are required to meet estab-
l ished l imits for reverse grid current, low-frequency 
vibration, heater-cathode leakage current, and transcon-
ductance. 

Low-Frequency Vibration Performance: 

RMS Output Voltage   150 max. my 

This test is performed on a sample lot of tubes from each 
production run under the fol lowing conditions: heater 
voltage of 6.3 volts ac or dc, plate volts = 120, grid-No. 

3 volts = 0, grid-No.2 volts 120, grid-No.l volts ~ -2, 
plate load resistance (ohms) 10,000, and vibrational 
acceleration of 2.5 g at 25 cycles per second. 
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SHARP-CUTOFF PENTODE 

s 

Heater-Cycl ing Life Performance: 

Cycles of Intermittent Operation. 2000 min. cycles 

Under the fol lowing conditions: heater voltage of. 7.5 

volts cycled one minute on and one minute off, heater 135. 

volts positive with respect to cathode, and aa l other 

e lectr•odes connected to ground. 

Audio—Frequency Noise and Microphonic Performance: 

RMS Output Voltage  175 max. my 

This test is -performed on a sample lot of tubes from each 

production run under the fol lowing conditions: heater 

voltage of 6.3 volts ac or dc, plate—supply volts = 200, 

grid—N o.3 supply volts = 0, grid—No.2 supply volts = 200, 

grid—No. l volts = 0, plate load resistance lmegohms) _ 

0.1, grid—No.2—circuit resistance lmegohms! = 0.5, cath—

ode resistor !ohms! = I000, grid—No.2 bypass capacitor 

(µf1 = 2, and cathode bypass capacitor (µfl = 1000. The 

output voltage of a tube, when tapped, wi l l not cause a 
reading on a VU output meter greater than that produced 
when a cal ibrating signal of 175 mi l l ivolts RMS is ap—
plied to the plate of the tube. 

Shorts and Continuity Test: 

This test is performed on a sample lot of tubes from each 
production run. In this test, a tube is considered inop—

erative if it shows a permanent or temporary short or 
open circuit, or a value of reverse grid current in ex—
cess of I microampere under the conditions specified in 
the CHARACTERISTICS RANGE VALUES for reverse grid current. 

I-Hour Stability Life Performance: 

This test is performed on a sample lot of tubes from each 
production run to insure that the tubes have been proper—
ly stabi l ized. Tubes are checked for transconductance 
under conditions of maximum rated plate dissipation. At 
the end of I hour, the value of transconductance is read. 
The variation in transcend uctance from the 0—hour read—
ing wi l l not exceed 10 per cent. 

100-Hour Survival Life Performance: 

This test is performed on a sample lot of tubes from each 
production run under conditions of maximum rated plate 
dissipation to insure a low percentage of early inopera—
tives. At the end of 100 hours, a tube is considered in—

operative it it shows a permanent or temporary short or 
open circuit, a value of reverse grid current in excess 
of I microampere, or a transconductance ( I ) value of less 
than 2200 micromhos under the conditions specified in 

CHARACTERISTICS RANGE VALUES. 
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SHARP-CUTOFF PENTODE 

500—Hour Intermittent Life Performance: 

This test is made on a sample lot of tubes from each pro—
duction run to insure high qual ity of the individual 
tube and to guard against epidemic fai lures of any of the 
characteristics indicated below. Life testing is con—
ducted under the fol lowing conditions: heater voltage of 
6.3 volts ac or dc, plate—supply volts = 180, grid—No.3 
supply volts = 0, grid—No.2 supply volts = 125, grid—No. l 
volts = 0, grid—No. l—circuit resistance lmegohms) = 0. 1, 
cathode resistor lohms) = 130, heater 135 volts positive 
with respect to cathode, and bulb temperature 1°C1 = 165. 
At the end of 500 hours, tubes wi l l not show permanent 
shorts or open circuits and wi l l be criticized for the 
total number of defects in the sample lot and for the 
number of tubes fai l ing to pass the est abl ished initial 
l imits for heater current, reverse grid current and 
heater—cathode leakage current, and 500—hour l imits for 
t ransconductance I I I, tran sc and uctance change, and leak—
age resistance as shown under CHARACTERISTICS RANGE 
VALUES. 

Curves shown under Type 6AS6 also apply to the 5725 
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TWIN DIODE 
MINIATURE TYPE 

lrttended for nppltcations where dependable perform-

nnce under shock and vibration is paramount. 

The 5726 Is a "premium" uerston 

of the 6AL5N. 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathodes: 
Voltage 6  3 t 10% ac or do volts 
Current 0  3   amP 

Resonant frequency (Each unit, approx.) 700 Mc 
Direct Interelectrode Capacitances 

(With external shield JETEC No,316) 
Unit No.i: 

plate to Cathode + External Shield, 
Heater, and Internal Shield   3,2 µµf 

Cathode to Plate + External Shield, 
Heater, and Internal Shield   3.9 µµf 

Unit Ho.a: 
Plate to Cathode + External Shield, 

Heater, and Internal Shield   3.2 µµf 
Cathode to Plate + External Shield, 

Heater, and Internal Shield   3.9 µµf 
Plate of Unit No.l to Plate of Unit No.2• 0.026 max. µµf 

Mechanical: 

Mounting Position   Any 
Maximum Overall Length   1-3/4" 
Maximum Seated Length   1-1/2" 
Length, Base Seat to Bulb Top (Excluding tip) 1-1/8"f 3/32' 
Maximum Diameter   3/4" 
Bulb   T-5-1/2 
Base - Small-Button Miniature 7-Pin (JETEC No.E7-1) 

BOTTOM VIEW 

Pin 1 -Cathode of 
Diode Unit 

No.i 
Pin 2 -Plate of 

Diode Unit 
No.2 

Pin 3 -Heater 
Pin 4 -Heater 

NALF-NAVE RECTIFIER 

MaxixluEn Ratings, Absolute Values: 

PEAK INVERSE PLATE VOLTAGE  
PEAK PLATE CURRENT PER PLATE 

Pin 5 -Cathode of 
Diode Unit 

No.2 
Pin 6 -Internal 

Shield 
Pin 7 -Plate of 

Diode Unit 
No.l 

360 max. volts 
60 max. ma 

• Mith external and internal snie id connected to grou ntl, 

SEPT. 1, 1952 TueeoEvnarMeNr TENTATIVE DATA 1 
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ĥ 5726 
TWIN DIODE 

NOT-SWITCHING TRANSIENT PLATE CURRENT 
For duration of 0.2 second maximum 350 max. ma 

DC OUTPUT CURRENT PER PLATE   10 max. ma 
PEAK HEATER~ATHODE VOLTAGE: 

Heater negative with respect to cathode 360 max. volts 
Heater positive with respect to cathode 360 max. volts 

Typical Operation: 

The tuio units say be used separately or in yarallei 
AC Plate-Supply Voltage 

Per Plate (RMS)   117 volts 
Minimum Total Effective Plate—Supply 

Impedance Per Plate   300 ohms 
DC Output Current Per Plate   9 mz 

Shock and Vibration Testa: 

These tests are made as indicated in the JAN Specifications: 
JAN 1—A for Electron Tubes, May 1946 under the section as 
follows: 
Section Fhb (9e) Shock Test: 

Instantaneous Impact Acceleration 700 max. g 
Section Fhb (9f) Vibration Test: 

Vibrational Acceleration   2.5 max. g 

Neater Cycling Life Ter.t: 

This test is made as indicated in the JAN Specifications JAN 
1—A for Electron Tubes for type 5726/6AL5W. 

Cycles of Intermittent Operation: 
At a heater voltage of 7.5 volts 2000 min. cycles 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Nas. 

Neater Current   1 0.275 0.325 amp 
Direct Jnterelectrode 
Capacitances (With external 
shield JETEC No.316): 
Unit No.i: 

Plate to Cathode + External 
Shield, Heater,and Internal 

Shield — 2.4 4.0 µµf 
Cathode to Plate +External 
Shield, Heater, and Internal 

Shield - 2.8 4,4 µµf 
Unit No.a: 
Plate to Cathode +External 
Shield, Heater and Internal 

Shield - 2.4 4.0 µµf 
Cathode to Plate +External 
Shield, Heater and Internal 

Shield - 2.8 4.4 µµf 

SEPT. 1, 1952 TlJBE C+EPARTAAENT TENTA7IVE DATA 1 
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5726 

TWIN DIODE 

Note Nin. 

Plate of Unit No.l to Plate of 
Unit Na.2   2 

plate Current (Per Plate) 1,3 

Mote 1: Yitn 6.3 volts ac on neater. 

Ndx. 

— 0.026 Nµf 
40 — ma 

^\ Eote 2: Mith external end internal shield Connected to ground. 

Note 3: Nith do plate voltage = 10 volts. Each unit 
electrodes oT opposite unit grounded. 

tea tetl 5e pa ra tely with 
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5726 
AVERAGE CHARACTERISTICS 

HALF-WAVE RECTIFICATION -SINGLE DIODE 

E{=6.3 VOLTS 
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5734 
M ECHANO -ELECTRONIC TRANSDUCER 

TRIODE TYPE 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  6.3   ac or do volts 
Current 0  15   amp 

Mechanical: 

Mounting Position  Any 
Maximum Angular Deflection of Plate Shaft t0.5 degree 
Maximum Overall Length (Extruding rlexibte reads). 1.300" 
Maximum Diameter   0.328" 
Envelope   Metal Shel l MT-2-1/4 
Terminal Connections, BOTTOM VIEW 

Lead 4 - Heater a . •~ Lead 7 - Cathode, 
Internal 

Lead 5 -Grid / 5 Shield 

Lead 6 -Heater '~ Shell -Plate 

A 

Maximum Ratings, Design-Center Values: 

DC PLATE-SUPPLY VOLTAGE  300 max. volts 
DC PLATE CURRENT   5 max. ma 
PLATE DISSIPATION  0.4 max. watt 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode. 90 max. volts 

Heater positive with 
respect to cathode. 90 max. volts 

Typical Operation: 

DC Plate-Supply Voltage  300 volts 
DC Grid Voltage  0 volts 
Ampl ification Factor   20 
Plate Resistance'   72000 ohms 
Transconductance   275 micromhos 
DC Plate Current   1.5 ma 
Load Resistance  75000 ohms 

Deflection Sensitivity ( 40 volts/degree 
12300 volts/radian 

Moment of Inertia 
of Plate•  

Rotational Compl iance 
of Diaphragm•

3.a 
,J0.0013 x 10-3
ll 0.075 

mill igram cm2
radian/dyne cm 
degree/gram cm 

For plate shaft in and efl ec red Do sition. 

Average than ye in voltage across 75000—onm Dl at a—load resistor when the 
plate sn art Is deflected from —0.5 to +0.5 degree. 
The plane of deflection of the plate 5h aft must coincide with the plane 
to ro ugn terminal Yo.S and the axis of the tube. 

• Based on external plate—sh art length of 1/8• and the Center bf the dia—
phragm a5 pivot. 

NOV. 15, 1946 TUBE DEPARTMENT TENTATIVE DATA 
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5734 

MECHANO-ELECTRONIC TRANSDUCER 

OPERATING PRINCIPLES 
The plate shaft extends through the center of a thin 

metal diaphragm. Angular displacement of the plate shaft 
changes the distance between the fixed grid and the plate 
and results in a change in the plate current. The 
plane of deflection of the plate shaft coincides with 
the plane through terminal No.5 and the axis of the tube. 

The part of the plate shaft within the tube has a 
minimum free canti lever resonance of 12000 cycles per 
second permitting, with suitahle mechanical coupl ing to 
the external end of the plate shaft, measurements of 
vibration up to 12000 cycles per second. 

OPERATING NOTES 
The 5734 may be mounted by means of a supporting 

clamp which should firmly grip the metal shel l of the 
tube within the designated clamping space indicated on 
the Outl ine Drawing. It is essential, however, that 
the pressure exerted on the shel l by the clamp be held 
to a minimum to prevent possible fracture of the seals. 

Under no circumstances should the plate shaft be 
displaced from its normal position by more than 0.5 
degree. A larger displacement of the plate shaft wi l l 
distort the flexible diaphragm and may damage the tube 
electrodes. 

A non—corrosive flux must be used in soldering the 
actuating stylus to the plate shaft. Unless this pre—
caution is observed, the plate shaft and the diaphragm 
wi l l be damaged. 

~./ 

`~ 

'1✓ 

~~ 

`/ 
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5734 

MECHANO-ELECTRONIC TRANSDUCER 

.040 ~ + ~ 002" 
PLATE 
SHAFT 

- .001" -I ~ A90" 
DIA. I MAX. 

285MMAX.~i ~~ 
D IA. ~ _ 

SEE 1 

F~ 

.125' 
t.030" r

.020"-

328"~ 
MAX. 

.875 DIA. ~ 

218" 1 MAx. 
I :I ~ } .375" 

MAX. 

MIN. ~, .090MR. ~ 
MAX. M 

.375MMIN. TINNED 
SECTION 

7 
45°

5 
45°  . 
v 

* INCLUDING 
ECCENTRICITY 

SEE NOTE 2 

MT 2 I/4 
METAL SMELL 

4 TERMINAL 
LEADS 

.015" DIA. 

BOTTOM VIEW 

NOTE 1: TUBE SUPPORTING CLAMP ON METAL SHELL MUST BE 
WITHIN THIS SPACE, AND SHOULD BE FASTENED ONLY TIGHT 
ENOUGH TO INSURE GOOD CONTACT FOR THE PLATE CONNECTION. 

NOTE 2: THE PLANE OF DEFLECTION OF THE PLATE SHAFT 
WILL COINCIDE WITH THE PLANE THROUGH TERMINAL LEAD 
No.5 AND THE AXIS OF THE TUBE. 

92C5-7036 
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5734 

AVERAGE CHARACTERISTIC 

E.p=6.3 VOLTS 
DC PLATE—SUPPIV VOLTS=250 
GRID VOLTS=O 
LOAD RESISTANCE (OHMS)=75000 
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AVERAGE CHARACTERISTICS 
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5734 
AVERAGE CHARACTERISTICS 
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5750 
PENTAGRID CONVERTER 

7—PIN MINIATURE TYPE 
For use as a combined mixer and oscillator tube 
particularly in mobile and aircraft communications 
receivers in which dependability is paramount. 
This "premium" type is similar to the 6BBs6. 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  6.3   ac or do volts 
Current  0.3  amp 

Direct Interelectrode Capacitances:° 
Grid No.3 to all other elec-

trodes (RF input)   7.1 µµf 
Plate to all other electrodes 
(Mixer input)   7.6 µµf 

Grid No.l to all other elec-
trodes (Oscillator input)   5.5 µµf 

Grid No.3 to plate   0.3 max. µµf 
Grid No.3 to grid No.l   0.15 max. µµf 
Grid No.1 to cathode & grid No.5 3 µµf 
Cathode 6 grid No.S to all other 
electrodes except grid No  1   15 µµf 

Mechanical: 

Operating Position  Any 
Maximum Overall Length   2-1/8" 
Maximum Seated Length  1-7/8" 
Length, Base Seat to Bulb Top 
(Excluding tip)   1-1/2" f 3/32" 

Diameter   0 650" to 0.750" 
Dimensional Outl ine See General Section 
Bulb   i5-1/2 
Base   Small-Button Miniature 7-Pin (JEDEC No.E7-1) 

Basing Designation for BOTTOM VIEW  7CH 

Pin 1 -Grid No.1 
Pin 2 -Cathode, 

Grid No.5 
Pin 3 -Heater 
Pin 4 —Heater 

CONVERTER 

Pin 5 -Plate 
Pin 6 -Grid No. 2, 

Grid No.4 
Pin 7 -Grid No.3 

Maximum RatingSE Absolute Values: 
PLATE VOLTAGE  330 max. volts 
GRID-No.3 (CONTROL-GRID) VOLTAGE: 

Negative-bias value 
Positive-bias value 

55 max. volts 
0 max, volts 

GRIDS-No.2 & No.4 (SCREEN-GRID) 
SUPPLY VOLTAGE   330 max. volts 

°: See next page. 

4-59 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
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5750 
PENTAGRID CONVERTER 

GRIDS-No.2 3 No.4 VOLTAGE 
TOTAL CATHODE CURRENT 
GRIDS-No.2 & No.4 INPUT 
PLATE DISSIPATION 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect 

to cathode  

110 max. volts 
15.5 max. ma 
1.1 max. watts 
1.1 max. watts 

100 max. volts 
Heater positive with respect 

to cathode   100 max. volts 
BULB TEMPERATURE (At hottest point 

on bulb surface)   165 max. °C 

Characteristics: 

Mith Seyarate Excitation` 

Plate Voltage  100 250 volts 
Grids-No.2 & No.4 Voltage  100 100 volts 
Grid-No.3 Voltage  -1.5 -1.5 volts 
RMS Grid-No.l (Oscillator-grid) 

Voltage  10 10 volts 
Grid-No.l Resistor   20000 20000 ohms 
Plate Resistance (Approx.)   0.4 1 megohm 
Conversion Transconductance  455 475 µmhos 
Plate Current  2.6 2.6 ma 
Grids-No.2 ~ No.4 Current  7.5 7.5 ma 
Grid-No.1 Current  0.5 0.5 ma 
Total Cathode Current  10.6 10.6 ma 
Grid-No.3 Voltage (Approx.) for 

conversion transconductance of: 
10 µmhos   -30 -30 volts 
100 µmhos  -6 -6 volts 

Oscillator Characteristics (Not Osci llating):■ 

Plate & Grids-No.2 & No.4 Voltage  100 volts 
Grid-No.3 Voltage  0 volts 
Grid-No.1 Voltage  0 volts 
Ampl ification Factor§  22.5 
Oscillator Transconductance   7800 µmhos 
Cathode Current  25 ma 
Grid-No.l Voltage (Approx.) for 

plate µa. = 10   -17 volts 

~ Without external sn ieltl. 

" The character) st ics Shown with separate excitation correspond very 
closely with those ohtalnetl in a self-excited oscillator cl rcuit oper-
ating with zero Dias. 

■ With grids No.2 a No.Y connected to plate. 
Between grid No.i and grids xo.2 8 No.JF connec tetl to plate. 

SPECIAL RATINGS b PERFORMANCE DATA 

Shock Rating: 

Impact Acceleration  450 max. g 
This test is performed in a Navy-Type, High-Impact Ifly-

4-Sg ELECTRON TUBE DIVISION TENTATIVE DATA 1 
1AD10 COtIOtATION Of AMEFIU. NAIIISON, NEW JEtSFY 
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5750 

PENTAGRID CONVERTER 

weight) Shock Machine. 

Fatigue Rating: 

Vibrational Acceleration   2.5 max. g 
This test is performed fora period of 100 hours minimum at 

a frequency of 25 cycles per second. 

Heater-Cycling Life Performance: 

Cycles of Intermittent Operation   2000 min. cycles 
Under the fol lowing conditions: heater volts = 7.5 cycled 

one minute on and one minute off, heater 135 volts positive 
with respect to cathode, and al l other elements connected 

to ground. 

CURVES 
shown under Type 6BE6 in the Receiving-Tube 

Section also apply to the 5750 

4-59 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
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5751 
HIGH-MU TWIN TRIODE 

9-PIN MINIATURE TYPE 
Intended for applications where dependable performance 

under shock and utbratton is paramount 

GENERAL DATA 

>• 

Electrical: 

Heater, for Unipotential Cathodes: 
Heater Arrangement Series Parallel 
Voltage (AC or DC) 12.6 t 10% 6,3 t 10% volts 
Current 0  175 0.35 amp 

Charecterlatics, Class A I Aevl ifier: 
Plate Voltage   100 250 volts 
Grid Voltage   -1 -3 volts 
Ampl ification Factor   70 70 
Plate Resistance   58000 58000 ohms 
Transconductance   1200 1200 µmhos 
Plate Current   0.9 1.0 ma 

Mechanical: 

Mounting Position   Any 
Maximum Overall Length   2-3/16" 
Maximum Seated Length   1-15/16" 
Length, Base Seat to Bulb Top (Excluding tipl, 1-9/16" t 3/32" 
Maximum Diameter   7/8" 
Bulb   T-6-1/2 
Base   Small-Button Noval 9-Pin (JETEC No.E9-1) 

BOTTOM VIEW 

Pin 1-Plate of 
Unit No.2 

Pin 2-Grid of 
Unit No.2 

Pin 3-Cathode of 
Unit No.2 

Pin 4-Heater 
Pin 5-Heater 

Pin 6-Plate of 
Unit No.l 

Pin 7-Grid of 
Unit No.1 

Pin 8-Cathode of 
Unit No.1 

Pin 9-Heater 
Mid-Tap 

AMPLIFIER - Class A I

Values are for each unit 

Maxilaum Ratings, Ahsolute Values: 
PLATE VOLTAGE  
GRID VOLTAGE: 

Negative bias value  
Positive bias value  

PLATE DISSIPATION  
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode 
Heater positive with respect to cathode 

BULB TEMPERATURE (At hottest point on 
bulb surface)  

330 max. volts 

55 max. volts 
0 max. volts 

0.8 max. watt 

100 max. volts 
100 max. volts 

165 max. °C 

OCT. 1, 1953 1LNEDEPARTMENT TENTATIVE DATA 1 
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5751 
HIGH-MU TWIN TRIODE 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN' 

Note Nin. Max. 

Heater Current   1 0.160 0.190 amp 
Ampl ification Factor   1,2 55 85 
Plate Current   1,2 0.4 1.6 ma 
Plate Current   1,3 - 10.5 µamp 
Transconductance   1,2 900 1600 µmhos 
Reverse Grid Current   1,4 - 0.4 µamp 
Heater-Cathode Leakage .Current: 

Heater negative with -esoect 
to cathode   1,5 - 10 µamp 

Heater positive with respect 
iq cathode   1,5 - 10 µamp 

Leakage Resistance: 
Between Grid and All Other 

Electrodes Tied Together 1,6 500 - megohms 
Between Plate and All Other 

Electrodes Tied Together 1,7 500 - megohms 

~ Eacn tube is staoil ized Def ore characteristics testing by continuous 
o pe re4ion for at least Y5 hours at room temperature and w rt n dissipa—
tion values equivalent to l ife test conditions. 

N Ote 1: With 12.6 volts ac or do on ~he Ater (5erle5 connected). 

Mote 2: Witty do plate voltage of 250 volts and do grid voltage of-3 
volts. Each unit is tested separately. Electrodes of unit not 
under test are grou nd etl. 

Note 3: With do plate voltage of 250 volts, plate load resistance of 0.1 
meg on m, and do grid voltage of —10.5 volts.. Each unit is tested 
separately, Electrodes of unit not under Lest ere grounded. 

Note u: With do plate voltage of 250 volts, grid resistor of 1.0 meg ohm, 
and do grid voltage of —9 volts. Each unit is tested separately, 
Electrodes of unit not under test are grounded. 

Note 5: With 100 volts do between neater and cathode, and units connected 
in parallel, 

Note 6: Witty grid 100 •, olts negative Milo respect to all of her electrodes 
tied together. 

Note 7: Milo plate 30o volts negative with respect to all of ner elec—
tfOd¢a Lled together, 

SPECIAL RATINGS 6 PERFORMANCE DATA 

Shock Rating: 
Impact Acceleration   600 max. g 

Tubes are held rigid in throe different positions in a 

Navy Type, High Impact If lyweightl Shock Machine and are 

subjected to 600 g impact acceleration, 

Fatigue Rating: 
Vibrational Acceleration 2.5 max. g 

Tubes are rigidly mounted dnd subjected in each of three 

positions to 2.5 g vibrational acceleration at 25 cycles 

per second for 32 hours. 

OCT. 1, 1953 TUBE DEPARTMENT TENTATIVE DATA 1 
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Low-Frequency Vibration Performance: 

RMS Output Voltage   100 maz. my 
Under the fol lowing conditions and with units connected 
in paral lel ; heater voltage of 12.6 volts (series con—
nectedl, do plate voltage of 250 volts, do grid voltage 
of —3 volts, plate load resistance of 2000 ohms, and vi—
brational acceleration of 2.5 g at 25 cycles per second. 

Neater—Cycling Life Performance: 

Cycles of Intermittent Operation   2000 min. cycles 
Under the fol lowing conditions and with paral lel heater 
arrangement: heater voltage of 7.5 volts cycled one minute 
on and one minute off, heater 100 volts positive with re—
spect to cathode, and plate and grid voltage = 0 volts. 
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5751 
AVERAGE PLATE CHARACTERISTICS 

FOR EACH UNIT 

Ep=6.3 VOLTS/UNIT 
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5751 
-~ AVERAGE CHARACTERISTICS 

FOR EACH UNIT 
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E F = 6.3 VOLTS/UNIT 

PLATE VOLTS = 250 
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5814—A ~~~~ ~ A~-v 
MEDIUM-MU TWIN TRIODE T~.oF

9-PIN MINIATURE TYPE 
Intended for applications where dependable performance under 
.shock and vibration is paramount. The 5814-A, a "premium" 

version of the 12AU9, supersedes tl/pe 5814. 

GENERAL DATA 

Electrical: 
Heater, for Unipotential Cathodes: 
Heater arrangement Series Parallel 
Voltage 12  6 ± 10% 6.3 t 10% ac or do volts 
Current 0  175 0.35 amp 

Direct Interelectrode Capacitances (Approx.):°
Unit No.1 Unit No.a 

Grid to prate   1.5 1.5 µµf 
Grid to cathode and heater. 1.6 1.6 µµf 
Plate to cathode and heater . 0.5 0.4 µµf 

Characteristics, Claaa A I A~Dlifier (Each Unit): 

Plate Voltage   100 250 volts 
Grid Voltage  0 -8.5 volts 
Ampl ification Factor  19.5 17 
Plate Resistance (Approx.). 6250 7700 ohms 
Transconductance  3100 2200 µmhos 
Plate Current   11.8 10.5 ma 
Grid Voltage (Approx.) for 

plate current of 10 µamp. - -22 volts 

Mechanical: 

Mounting Position   Any 
Maximum Overall Length  2-3116" 
Maximum Seated Length   1-15/16" 
Length, Base Seat to Bulb Top (Excluding tip) 1-9/16" t 3/32" 
Maximum Diameter  7/8" 
Dimensional Outl ine   See General Section 

~ulb  T-6-1/2 
3ase Small-Button Noval 9-Pin (JETEC No.E9-1) 

Basing Designation for BOTTOM VIEW  9A 

©~~~~ O 

Pin 1 -Plate of 
Unit No.2 

Pin 2 -Grid of 
Unit No.2 

Pin 3 -Cathode of 
Unit No.2 

Pins 4 & 9 -Heater of 
Unit No.2 

Pins 5 d 9 -Heater of 
Unit No.1 

~~ AMPLIFIER -Class AI 

Values are for Each Unit 

Maximum Ratings, Absolute Values: 

PLATE VOLTAGE  

~ Without external shield. 

Pin 6 -Plate of 
Unit No.1 

Pin 7 -Grid of 
Un i t No. 1 

Pin S -Cathode of 
Unit No.l 

Pin 9 -Heater 
Mid-Tap 

330 max. volts 

12-56 ruaE avlswly TENTATIVE DATA 1 
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0 5814-A 

MEDIUM-biU TWIN TRIODE 

CATHODE CURRENT   22 max. ma 
PLATE DISSIPATION   3 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 100 max. volts 
Heater positive with respect to cathode. 100 max. volts 

BULB TEMPERATURE (At hottest point 
on bulb surface)  165 max. oC 

Typical Operation as Resistance -Coupled Amplifier: 

See RESISTANCE-COUPLED AMPLIFIER CRART 
at end of tabulated data for this tyye 

Maximum Circuit Values: 

Grid-Circuit Resistance: 
For fixed-bias operation 0  25"max. megohm 
For cathode-bias operation  1.0 max. megohm 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN' 

Values are far Each Unit and are Initial, 
Unless Otherwise Syecified 

Note Min. Max. 

Heater Current  1 0.160 0.190 amp 
Direct Interelectrode 
Capacitances: 
Grid to plate   2 1.2 1.8 µµf 
Grid to cathode and 

heater  2 1.25 1.95 µµf 
Plate to cathode and 

heater (Unit No. l)   2 0.3 0.7 µµf 
Plate to cathode and 

heater (Unit No. 2)   2 0.2 0.6 µµf 
mplification Factor  1,3 15.5 18.5 
Plate Current (1)   1,3 6.5 14.5 maw 
Plate-Current Difference 

Between Units   1,3 - 3.5 ma 
Plate Current (2)   1,4 - 20 µamp 
Transconductance (1)   1,3 1750 2650 µmhos 
Transconductance (2)  1,5 2500 3700 µmhos 
Transconductance (2) at 
500 hours   1,5 2000 3700 µmho ~..i 

Transconductance (3)  5,6 2250 - µmhos 
Transconductance Change: 

Difference between 
average transconduc-
tance (2) initially, 
and average after 500 
hours, expressed as a 
percentage of the 
initial average   1,5 - 15 

`.~ 

', Notes 1 to 6: See next page. 
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5814—A 

MEDIUM-MU TWIN TRIODE 

'9 

Note Nin. Nax. 

Reverse Grid Current  1,7 — 0.5 µamp 
Grid Emission Current   8,9 — 1.5 µamp 
Heater—Cathode 
Leakage Current: 
Heater negative with 

respect to cathode  1,10 — 10 µamp 
Heater positive with 

respect to cathode  1,10 — 10 µamp 
Leakage Resistance: 
Between grid and all 

other electrodes 
tied together   1,11 — 500 megohms 

Between plate and all 
other electrodes 
tied together   1,12 — 500 megohms 

Leakage Resistance at 
500 hours: 
Between grid and all 
other electrodes 
tied together   1,11 — 250 megohms 

Between plate and al l 
other electrodes 
tied together   1,12 — 250 megohms 

Note 1: with 12.6 volts ac or do on heater (series connection). 

Note 2: Without external shield and with unit not under test connected 
to ground. 

Note 3: With do plate volts = 250, and do grid volts = —8. 5. Each unit 
tested separately. Unit not under test connected to ground. 

Note 4: With do plate—supply volts = 250, plate load resistance (meg—
ohms) = 0. 5, and tic grid volts = —30. Each unit tested sepa—
rately. Unit not under test connected to ground. 

Note 5: with do plate volts = 100, antl do grid volts = 0. Each unit 
t estetl separately. Unit not under test connected to ground. 

Note R; With 11.0 volts ac or do on heater (S of ieS Connect ion ). 

Note 7: With do plate volts = 250, grid—circuit resistance (megohms) 
= 0.5, and do grid volts = —8.5. Each unit tested separately. 
Unit not under test connected to ground. 

Note 8: Witn 15.0 volts ac or tic on heater (series connection). 

Note 9: With do plate volts = 250, grid—circuit resistance (megohms) 
= 0.5, and do grid volts = -30. Each unit tested separately. 
Unit not untler test c nnected to ground. 

Note 10: With 100 volts do between heater and cathode and units connected 
in parallel. 

Note 11: With grid 100 volts negative with respect to all other elec—
Lro0e5 tied together. 

Note 12: With plate 300 volts negative with respect to all other elec—
trodes tied togetne r. 

~ Each tube is stabil izetl before characteristics testing by continuous 
o pe rat ion for at least u5 hours at room temperature antl with dissipation 
values equivalent to life test conditions. 
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5814-A 

MEDIUM-MU TWIN TRIODE 

SPECIAL RATINGS & PERFORMANCE DATA 

Shock Rating: 
Impact Acceleration  600 max. g 
This test is performed on a sample lot of tubes from each 
production run in a Navy Type, High—Impact (flyweight) 

Shock Machine. Tubes are held rigid in four different 
positions and are subjected to 20 blows at the specified 

maximum impact acceleration. At the end of this test, 

tubes wi l l not show permanent or temporary shorts or open 

circuits, and are required to meet establ ished l imits for 

vibrational acceleration, heater—cathode leakage current, 

and transconductance. 

Fatigue Rating: 
Vibrational Acceleration   2.5 max. g 

This test is performed on a sample lot of tubes from each 

production run. Tubes are rigidly mounted and subjected 

in each of three positions to 2.5 g vibrational accelera—

tion at 25 cycles per second for 32 hours. At the end of 

this test, tubes wi l l not show permanent or temporary 

shorts or open circuits, and are required to meet estab—

l ished l imits for impact acceleration, heater—cathode 

leakage current, and transconductance (I ). 

Low-Frequency Vibration Performance: 
RMS Output Voltage   100 max. my 

This test is performed on a sample lot of tubes from each 

production run under the fol lowing conditions: plate of 

unit No. l tied to plate of unit No.2, grid of unit No. 

I tied to grid of unit No. 2, heater volts = 12.6., do plate 

volts = 250, do grid volts = —8. 5, plate load resistance 

(ohms) = 2000, and vibrational acceleration of 2.5 g at 

25 cycles per second. 

Neater-Cycling Life Performance: 
Cycles of Intermittent Operation . 2000 min. cycle-

Under the fol lowing conditions and with the heaters of 

unit No. l and unit No.2 connected in paral lel: heater 

volts = 7.5 cycled one minute on and one minute off, 

heater 135 volts positive with respect to cathode, and 

plate and grid volts = 0. 

Audio-frequency Noise and Microphonic Performance: 

RMS Output Voltage   100 max. my 

This test is performed on a sample lot of tubes from each 
_production run under the fol lowing conditions: plate of 
unit No. l tied to plate of unit No. 2, grid of unit No.-I 

tied to grid of unit No. 2, do heater volts = 12.6, plate- 
supply volts = 300, cathode resistor (ohms) = 1500 common 
to both units, and plate load resistance (ohms) = 50,000. 

12-56 
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5814-A 

MEDIUM-MU TWIN TRIODE 

Shorts and Continuity Test: 
This test is performed on a sample lot of tubes from each 

production run. In this test, a tube is considered inop—
erative if it shows a permanent or temporary short or open 
circuit, or a value of reverse grid current in excess of 
I.0 microampere under the conditions specified in the 
CHARACTERISTICS RANGE VALUES for reverse grid current. 

I -Hour Stability Life Performance: 
This test is performed on a sample lot of tubes from each 

production run to insure that the tubes have been proper—

ly stabi l ized. With both units operating, each unit is 

checked for variation in transconductance ( I) under con—
ditions of maximum rated plate dissipation. At the end of 
I hour, the value of transconductance is read. The vari—
ation in transconductance from the 0—hour reading wi l l not 
exceed 10 per cent. 

100-Hour Life Performance: 
This test is performed on a sample lot of tubes from each 
production run under the conditions of maximum rated 

plate dissipation to insure a low percentage of early in—

operatives. At the end of 100 hours a tube is considered 

inoperative if it shows a permanent or temporary short or 

open circuit, ora value of reverse grid current in excess 

of I.0 microampere under the conditions -specified in 

CHARACTERISTICS RANGE VALUES for reverse grid current. 

500-Hour Average Life Performance: 
This 500-hour test is made on a sample lot of tubes from 

each production run to insure high qual ity of the individ—

ual tube and. to guard against epidemic fai lures of any of 

the characteristics indicated below. With -both units op—

erating, each unit is l ife tested separately at room 
temperature under the fol lowing conditions: heater volts 

= 12.6 ac or do (series connection), plate volts = 250, 
grid volts = —8.5, grid—circuit resistance (megohms)= 0.5, 

heater 135 volts positive with respect to cathode, and 

bulb temperature (°C) = t65. At the end of 500 hours, 

tube wi l l not show permanent shorts or open circuits and 

wi l l De criticized for the total number of defects in the 

sample lot and forthe number of tubes fai l ing to pass the 

establ ished initial l imits for heater current, reverse 

grid current, heater—cathode leakage current, and 500—hour 

l imits for transconductance (2 ), transconductance change, 

and leakage resistance are shown under CHARACTERISTICS 
RANGE VALUES. 
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5814-A 

MEDIUM-MU TWIN TRIODE 

OPERATING CONDITIONS AS RESISTANCE-COUPLED AMPLIFIER 
(Each Unit) 

Plate-Supply Voltage 90 volts 
Plate Load Resistor 0.1 0.24 0.51 megohm 
Grid Resistor (Of 

following stage) 0.24 0.51 1 megohm 
Cathode Resistor 3400 9400 22000 ohms 
Peak Output Voltage 16 19 20 volts 
Voltage Gains 12 12 12 

Plate-Supply Voltage 180 volts 
Plate Load Resistor 0.1 0.24 0.51 megohm 
Grid Resistor (Of 

following stage) 0.24 0.51 1 megohm 
Cathode Resistor 2800 8400 20000 ohms 
Peak Output Voltage 32 37 42 volts 
Voltage Gain• 13 13 13 

Plate-Supply Voltage 300 volts 
Plate Load Resistor 0.1 0.24 0.51 megohm 
Grid Resistor (Of 

following stage) 0.24 0.51 1 megohm 
Cathode Resistor 2600 7000 18000 ohms 
Peak Output Voltage 44 52 58 volts 
Voltage Gain• 14 13 13 

• At 2 volts (rms) output. 

rote: Coupling capacitors should be selected to give desi retl frequency 
response. Cathode resistors should be adequately bypassed. 
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AVERAGE PLATE CHARACTERISTICS 

Ep=6.3 VOLTS 
PARALLEL HEATER ARRANGEMENT• 
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AVERAGE CHARACTERISTICS 
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5814—A 
AVERAGE CHARACTERISTICS 

EACH UNIT 
I I

Ef=6.3 VOLTS 
PARALLEL HEATER ARRANGEMENT 
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5814-A 
AVERAGE CHARACTERISTICS 

EACH UNIT 

E{~ 6.3 VOLTS 
PARALLEL HEATER ARRANGEMENT  

5 10 IS 20 
PLATE MILLIAMPERES 

25 

TUBE DMSION 
GD~O CORroU}ION Cf AMER~U, NARISON, tEW 19fEY 

92CM-9096 



5840 
SHARP-CUTOFF PENTODE 

^~'1  SUBMINIATURE TYPE 

Intended for applications where dependable performance under 

shock and uibratton is paramount. 

/~'~ 

!"a! 

~~ 

n 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage   6.3 t 5% ac or do volts 
Current   0.150   amp 

Direct Interelectrode Capacitances: 
Mith Ezter- Ntithout Exter-
nal Shitldo nal Shield 

Grid No.l to Plate 0.015 max. 0.03 max. 
Input   4.2 4.0 
Output   3.4 1.9 

d Having inside diameter or O.a05' and connected to cat node. 

Chereeterletioa, Cleas A l Awollfler: 

Plate Supply Voltage  
Grid-No.2 Supply Voltage  
Cathode Resistor  
Plate Resistance  
Transconductance  
Plate Current  
Grid-No.2 Current  
Grid-No.1 Volts (Approx.J for plate 

current of 10 µamp 

µµf 
µµf 
µµf 

100 volts 
100 volts 
150 ohms 

260000 ohms 
5000 µmhos 
7.5 ma 
2.4 ma 

-9 volts 

Mechanical: 

Operating Position   Any 
Maximum Bulb Length   1-3/e" 
Length from Button Seal to Bulb Top 

(Excluding tip)  1.075" t 0.060" 
Diameter   0.383" t 0.017" 
Bulb   T-3 
Leads, flexible   8 

Length   1-1/2" to 1-3/4" 
Orientation and Diameter   See Dimensional Outl ine 

in GE xE RAL SECTION BOTTOM VIEW 

Lead No.l -Grid No.l 
Lead No.2 -Cathode, 

Grid No.3 
Lead No.3 - Heater 
Lead No.4 -Cathode, 

Grid No.3 

Lead No.5 - Plate 
Lead No.6 -Heater 
Lead No.7 -Grid No.2 
Lead No.B - Cathode, 

Grid No.3 

AMPLIFIER -Class AI

Maximum Ratings, A6soLute YaLues: 

DC PLATE VOLTAGE  
GRID-No.2 (SCREEN) VOLTAGE 

165 max. volts 
155 max. volts 

JUNE i, 1953 TUBE DEPARTMENT TENTATIVE DATA 1 
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5840 

SHARP-CUTOFF PENTODE 

GRID-No.l (CONTROL-GRID) VOLTAGE: 
Negative bias value   55 max. volts 

PLATE D6SSIPATION   1,1 max. watts 
GRID-No.2 INPUT 0  55 max. watt 
DC CATHODE CURRENT   16.5 max. ma 
PEAK HEATER~ATHODE VOLTAGE: 
Heater negative with respect -

to cathode   200 max. volts 
Heater positive with respect 

to cathode   200 max. volts 
BULB TEMPERATURE (At hottest point 

on bulb surface)   250 max. oC 

Typical Operation as Resistance-Coupled Amplifier: 

Ste RESISTANCE-CODPLED AMPLIFIER CRART 
at end of tabulated data for this tyye 

Maximus Circuit Yaluea: 

Grid-No.l-Circuit Resistance: 
For cathode-bias operation   1.2 max. megohms 
For fixed-bias operation   Not recommended 

CHARACTERISTICS RANGE VALUES FOR EQUIPIiENT DESIGN` 
Xote Xirt. Xax. 

Heater Current   1 0.138 0.162 amp 
Grid-No.l-to-Plate 

Capacitance 2 - 0.015 µµf 
Input Capacitance   2 3.5 4.9 µµf 
Output Capacitance 2 2.9 3.9 µµf 
Plate Current   1,3 5.5 9.5 ma 
Plate Current 1  4 - 50 µamp 
Transconductance 1  3 4100 5900 µmhos 
Transconductance 5  3 3750 - µmhos 
Grid-No.l Current 1  6 - t0.3 µamp 
Grid-No.2 Current 1  3 0.5 3.5 ma 
Plate Resistance 1  7 0.175 - megohm 
Heater-Cathode Leakage 

Current: 
Heater negative with 

respect to cathode 1,8 - 7.0 µamp 
Heater positive with 

respect to cathode 1,8 - 7.0 µamp 
Leakage Resistance: 
Between Grid No.l and 
All Other Electrodes 

Tied Together 1,9 100 - megohms 
Between plate and Al l 
Other Electrodes 

Tied Together 1,10 100 - megohms 

` Sse next page. 
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5840 
SHARP-CUTOFF PENTODE 

x ote 1: with 6.3 volts ac or do on neater. 

~N ote 2: with external sn field having inside diameter of O.0 05• and con—
nected to cathode. 

Mote 3: with Dlate 5u pply voltage o/ 100 volts, grid—No.2 Supply volt—
age o} 100 volts, cathode resistor of 150 ohms, and cathode 
Dy pass ca Dac itor of 1000 mic rota ratls. 

Note 6: with do plate oltage o1 100 volts, do grid—x0.2 voltage of 
100 volts, and do grid—N o.1 voltage of —9 volts. 

Note 5: Milo 5.7 volts ac or tic on heater. 

Note 6: with plate SuDDIy voltage of 100 volts, grid—N o.2 supP1Y volt—
age of 100 volts, cathode resistor of 150 ohms, cathode DyDass 
capacitor o} 1000 mic rota reds, and grid—x o.1 resistor of 0.1 
meg ohm. 

Note 7: with plate supply voltage of 100 volts, grid—No.2 suDDly volt—
age of 100 volts, cathode resistor of 150 ohms Dy passed Dy 
capacitor having a Maximum reactance of g ohms. 

Note a: with 100 volts do between neater and cat node. 

Note 9: with grid No.i 100 volts negative with reS Deft Lo all other 
electrodes tied toget ne r. 

N OL! 10: with plate 300 volts negative with respect to all of her elec—
trodes tied togetne r. 

' Each LuDe is stabilized before characteristics testing by continuous 
o De ra d on for at least NS hours at loom LemDe ratnre and W1Lh dI551paLlOn 
values equivalent to lire test conditions. 

SPECIAL RATIN63 i PERFORMANCE DATA 

Shock Rating: 

Impact Acceleration   450 max. g 
Tubes are held rigid in three different positions in a' 
Navy Type, High Impact (flyweight) Shock Machine and are 
subjected to 450 g impact acceleration, 

Fatigue Rating: 

Vibrational Acceleration   2.5 max, g 
Tubes are rigidly mounted and subjected in each of three 
positions to 2.5 9 vibrational acceleration at 25 cycles 
per second for 32 hours. 

Uniform Acceleration Rating   1000 max. g 

Tubes are subjected in each of three positions to a 

gradually appl ied uniform acceleration up to 1000 g. 

Low-Frequency Vibration Performance: 

RMS Output Voltage   60 max. my 
Under the fol lowing conditions: A 100-volt plate and 
grid-No.2 voltage supply having an impedance not exceeding 
that of a 40-µf capacitor, plate load resistance of 10000 
ohms, grid-No.l resistor of 0.1 megohm, cathode resistor 
of 150 ohms, cathode bypass capacitor of 1000 µf, and 
vibrational acceleration of 15 g at 40 cps: 

JUNE 1, 1953 i11BE DEPARTMENT TENTATIVE DATA 2 
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Heater-Cycling Life Performance: 

Cycles of Intermittent Operation 2500 min. cycles 
Under the following conditions:~With heater voltage of 
7.0 volts cycled 1 minute on and 4 minutes off, heater—
cathode voltage of 140 volts (rms), and plate, grid—No.2, 
and grid—No.i voltage = 0 volts. 

Average Life Performance: 

The average l ife performance based on a 500—hour test at 
175°C ambient temperature is not less than 450 hours. This 
l ife testis made on sample lot of tubes with heater voltage 
of 6.3 volts; plate supply voltage of 100 volts; grid—No.2 
supply voltage of 100 volts; do heater—cathode voltage 
(heater positive with respect to cathode) of 200 volts; 
cathode resistor of 150 ohms; and grid—No.l resistor of 1 
megohm. 

The 500—hour end—point l imits for the 5840 with heater 
voltage of 6.3 volts, plate supply voltage of 100 volts, 
grid—No.2 supply voltage of 100 volts, cathode resistor of 
150 ohms bypassed by capacitor having a maximum reactance 
of 3 ohms, and do heater—cathode voltage of 100 volts with 
heater either positive or negative with respect to cathode 
are: transconductance, 3250 micromhos minimum; heater—
cathode leakage current, 20 microamperes maximum; and 
grid—No.l current, +0.9 microampere maximum or -0.9 micro—
ampere maximum. 
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5840 
SHARP-CUTOFF PENTODE 

OPERATING CONDITIONS AS RESISTANCE-COUPLED AMPLIFIER 

Plate-Supply Voltage 100 volts 

Plate Load Resistor 0.10 0.10 0.27 0.27 0.47 0.47 meg 

Grid-~Jo.2 Resistor 0.22 0.22 0.68 0.68 1.2 1.2 meg 

Grid-iJo.l Res ist oro 0.27 0.47 0.47 I.0 0.47 I.0 meg 

Cathode Resistor 820 820 2200 2200 3300 3300 ohms 

Sig. Input Volt. (nnsl 0. 1 0. 1 0. 1 0.1 0. 1 0.1 volt 
put put Voltage Innsl 8.2 9.0 9.5 I I.B 9.2 1 1.7 volts 
Voltage G3in~ 82 90 95 118 92 1 17 

Distort i an 2.8 3.8 2.5 3.0 3. 1 2.3 % 

Sig. Input Volt. Inns)` 0.23 0.22 0.15 0.16 0.12 0.14 volt 
~\ 

put put Voltage Irmsl 17.7 18.6 13.6 t7 I I 16 volts 
Voltage Gains 77 85 91 106 92 1 14 

Distortion 4.9 4.8 4.7 4.4 4.8 5.0 % 

Plate-Supply Voltage 150 volts 

Plate Load Resistor 0.10 0.10 0.27 0.27 0.47 0.47 meg 

Grid~Jo.2 Resistor 0.27 0.27 0.82 0.82 1.5 1.5 meg 

G rid~lo. l Resistoro 0.27 0.47 0.47 I.0 0.47 I.0 meg 
Cathode Resistor 560 560 1500 1500 2200 2200 ohns 

Sig. Input Volts. Irms) 0. 1 0. 1 0. 1 0. 1 0. 1 0. 1 volt 
Output voltage (nnsl 1 1.5 12.5 13.2 15.5 t3 16.7 volts 
Voltage Gains 1 15 125 132 155 130 167 
Distortion 1 .5 2.2 2.4 2.4 3.7 3.0 % 

Sig. Input Volt. Irms 1` 0.20 0.18 0. 16 0. 16 0. 1 1 0.14 volt 
put put Voltage Inns) 21.7 21.7 20.5 24 14 22.2 volts 
Voltage Gains 109 120 128 150 127 159 
Distortion 4.8 5.0 4.9 4.8 4.2 4.8 % 

~^ o Of following stage, 

~ Ratio of signal out Out to signal input. 

` Maximum value to swing.tne grid of resistance-coupled amplifier tube to 
the point where its grid No.l starts to drax current. 

Note: Coupling capacitors should Oe selected to give desired frequency re-
sponse. Cathode resistors should De adequately Dy passetl. 

~ t
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5840 

AVERAGE PLATE CHARACTERISTICS 
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5840 

AVERAGE CHARACTERISTICS 
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5842/417A 

Medium-Mu Triode 
9-PIN MINIATURE TYPE 

GENERAL DATA 

Electrical: 
Heater Characteristics and Ratings (A6solute-Maximum Values): 

Voltage (AC or DC)   6.3 ± 0.6 volts 
Current at heater volts = 6.3 0  300 amp 
Peak heater-cathode voltage: 
Heater negative with 

respect to cathode  55 max. 
Heater positive with 

respect to cathode  55 max. 
Direct Interelectrode Capacitances (Approx.):°
Plate to cathode and heater   0.55 
Cathode to grid and heater  9 
Plate to grid and heater  1.8 

Characteristics, Class A i Ampl ifier: 

Plate Supply Voltage  130 150 volts 
Grid Voltageb   9 - .volts 
Cathode Resistor  360 60 ohms 
Amplification Factor  43 43 
Plate Resistance (Approx  )   1600 1700 ohms 
Transconductance  27000 25000 µmhos 
Plate Current   27 25 ma 

Mechanical: 
Operating Position  Any 
Type of Cathode   Coated Unipotential 
Maximum Overall Length  1-3 /4" 
Maximum Seated Length   1-1/2" 
Length, Base Seat to Bulb Top (Excluding tip) 1-1/8" 3 3/32" 
Diameter 0  750" to 0.875" 
Dimensional Outl ine   See General Section 
Bulb T6-1/2 
Base Small-Button Noval 9-Pin (JEDEC No.E9-1) 
Basing Designation for BOTTOM VIEW 9V 

Pin 1-Plate 
Pin 2-No Internal 

Connection 
Pin 3-Heater 
Pin 4 -Grid 

volts 

volts 

µµf 
µµf 
µµf 

Pin 5-Grid 
Pin 6-Cathode 
Pin 7-Grid 
Pin 8-Grid 
Pin 9-Heater 

AMPLIFIER — Class A I
MaxlAai Ratings, A6solute-Maximum Values: 

PLATE VOLTAGE   200 max. volts 
CATHODE CURRENT   38 max. ma 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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5842/417A 

PLATE DISSIPATION 4  5 max. watts 
BULB TEMPERATURE (At hottest point on 

bulb surface)   160 max. °C 

a Without ezt ern al shield. 
b Measured with respect to the negative end of the cathode resistor. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 



5847/404A 

Sharp-Cutoff Pentode 
9-PIN MINIATURE TYPE 

GENERAL DATA 

Electrical: 

Heater Characteristics and Ratings (Absolute-Maximum Valuesl: 
Voltage (AC or DC)   6.3 t 0.6 volts 
Current at heater volts = 6.3 0  300 amp 
Peak heater-cathode voltage: 
Heater negative with 

respect to cathode  55 max. volts 
Heater positive with 

respect to cathode  55 max. volts 
Direct Interelectrode Capacitances: 

Without With 
External External 
Shield Shield•

Grid No.l to plate 0  05 max. 0.04 max. µµf 
Grid No.l to cathode & 

grid No.3 & internal 
shield, grid No.2, and 
heater  7 7.1 µµf 

Plate to cathode & grid 
No.3 & internal shield, 
grid No. 2, and heater 2.5 2.9 µµf 

Characteristics, Class A I AmDl ifie r. b 
Plate Supply Voltage  150 160 volts 
Grid-No.2 Supply Voltage. 150 160 volts 
Grid-No.1 Voltage   - 8.5 volts 
Cathode Resistor  110 600 ohms 
Transconductance  12500 12500 l mhos 
Plate Current   13 13 ma 
Grid-No.2 Current   4.5 4.5 ma 

Mechanical: 

Operating Position  Any 
Type of Cathode   Coated Unipotential 
Maximum Overall Length  1-3 /4" 
Maximum Seated Length   1-1/2" 
Length, Base Seat to Bulb Top (Excluding tip) . 1-1/8" t 3/32" 
Diameter 0  750" to 0.875" 
Dimensional Outl ine   See General Section 
Bulb T6-1 /2 

''~~ 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, b. 1. 
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5847/404A 
Base Small-Button Noval 9-Pin (JEDEC No.E9-1) 
Basing Designation for BOTTOM VIEW  9X 

Pin 1 -Grid No.l 
Pin 2 -No Internal 

Connection 
Pin 3 -Heater 
Pin 4 -Cathode, 

Grid No.3, 
Internal 
Shield 

AMPLIFIER — Class AI 

Maximum Ratings, Absolute-Haximum Values: 

PLATE VOLTAGE  

Pin 5 -No Internal 
Connection 

Pin 6 -Plate 
Pin 7 -No Internal 

Connection 
Pin 8 -Grid No.2 
Pin 9 -Heater 

200 max. volts 
GRID-No.2 (SCREEN~RID) VOLTAGE   165 max. volts 
CATHODE CURRENT   40 max. ma 
GRID-No.2 INPUT   0.85 max. watt 
PLATE DISSIPATION 3  3 max. watts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance 0  1 max. megohm 

~ With external shleltl JEDEC No.315 connected to cath otle. 

0 erating conditions to minimize gain variations due to supply—voltage 
f puctuatgon s. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 



5879 

Sharp-Cutoff Pentode 
~"~ 9-PIN MINIATURE TYPE 

For Audio-Amplifier Applications Critical 
as to Microphonism, Leakage Noise, and Hum 

GENERAL DATA 

1 

"~ 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)  6.3 ± 10~ volts 
Current at 6.3 volts  0.15 amp 

Direct Interelectrode Capacitances:' 

Pentode Connection: 
Grid No.l to plate  0.11 max. µµf 
Grid No.l to cathode, grid No.3, 

grid No. 2, heater, and pins 2 and 6. 2.7 µµf 
Plate to cathode, grid No.3, 
grid No. 2, heater, and Gins 2 and 6. 2.4 µµf 

Triode Connectian:b
Grid No.l to plate  1.4 µµf 
Grid No.l to cathode  1.4 µµf 
Plate to cathode  0.85 µµf 

Characteristics, Class A l A~plifier: 

Triode Pentode 
Connection b Connection 

Plate Voltage   100 250 250 volts 
Grid N0.3   - - Connected to cathode 

at socket 
Grid-No.2 Voltage - - 100 volts 
Grid-No.l Voltage -3 -8 -3 volts 
Ampl ification Factor. 21 21 -
Plate Resistance 
(Approx.) 0  017 0.0137 2 megohms 

Transconductance  1240 1530 1000 µmhos 
Plate Current   2.2 5.5 1.8 ma 
Grid-No.2 Current - - 0.4 ma 
Grid-No.l Voltage 
(Approx.) for plate 
µa = 10   - - -8 volts 

Mechanical: 
ODerating Position  Any 
Maximum Overall Length  2-3/16" 
Maximum Seated Length   1-15/16" 
Length, Base Seat to Bulb Top (Excluding tip) 1-g/16" t 3/32" 

0  750" to 0.875" 
Dimensional Outl ine   See General Section 
Bulb T6-1/2 
Base  Small-Button Noval 9-Pin (JEDEC No.E9-i) 

Diameter 

r Inai Cates a cnanye. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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5879 

Basing Designation for BOTTOM VIEW  9AD 

Pin 1-Grid No.i 
Pi n 2 - No Connec-

tion 
P i n 3 -Cathode 
Pin 4-Heater 
Pin 5-Heater 

P i n 6 - No Connec-
tion 

Pin 7-Grid No.2 
Pin 8-Plate 
Pin 9-Grid No.3 

AMPLIFIER — Class A I

Maximum Ratings, Design —Maximum Values: 

Triode Pentode 
Connection b Connection 

PLATE VOLTAGE. 275 max. 330 max. volts 
GRID No.3 (SUPPRESSOR GRID). - Connect to cathode 

at socket 
GRID-No.2 (SCREEN-GRID) 

SUPPLY VOLTAGE   - 330 max. volts 
GRID-No.2 VOLTAGE  - See Grid-No.2 Iny,.t 

Ratinq Chart at front of Receiving Tube Section 
GRID-No.1 (CONTROL-GRID) 

VOLTAGE: 
Negative-bias value. 55 max. 55 max. volts 
Positive-bias value. 0 max. 0 max. volts 

GRID-No.2 INPUT: 
For grid-No.2 voltages up 

to 165 volts   - 0.25 max. watt 
For grid-No.2 voltages 

between 165 and 
330 volts  - See Grid-No.2 Inyut 

Rating Chart at front of Receiving Tube Section 
PLATE DISSIPATION. 1.7 max. 1.25 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode 100 max. 100 max. volts 
Heater positive with 

respect to cathode 100 max. 100 max. volts 

Typical Operation as Resistance-Coupled Ampl ifier: 
See RESISTANCE-COUPLED-AMPLIFIER CHARTS No. z6 6 No.2ry 

at front of this Section 

Maximum Circuit Values: 

Triode Pentode 
Connection b Connection 

Grid-No.l-Circuit Resistance 2.2 max. 2.2 max. megohms 

e 
Without external shield.. 

b 
Grid No.3 and grid No.2 connected to Dtate. 

+ Intlicat es a change. 

RADIO CORPORATfON OF AMERICA 
Electron Tube Division Harrison, N. 1. 



5879 

OPERATING CONSIDERATIONS 

•"", 

It is recommended that pins 2 and 6 be grounded in al l 
appl ications. Grounding of these pins wi l l effectively shield 
grid No. l and plate from heater and help to reduce hum level 
when an ac heater supply is used. 

Indicates a change, 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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5879 
AVERAGE CHARACTERISTICS 

Pentode Connection 
Ep=6.3 VOLTS 
GRID No.3 CONNECTED TO 

CATHODE AT SOCKET. 
GRID-No.2 VOLTS=100 
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5879 
AVERAGE PLATE CHARACTERISTICS 

Triode Connection 
Eq=6.3 VOLTS 
GRID No.2 AND GRID No.3  
CONNECTED TO PLATE.  

Q N O m ~ ? 
PLATE MILLIAMPERES 

N 0 

92CM-7446 
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5881 
BEAM POWER TUBE 

For audio-frequency power amplifier applications 

GENERAL DATA 

Electrical: 

Heater,-for Unipotential Cathode: 
Voltage   6.3  ac or do volts 
Current   0.9   amp 

Mechanical: 

Mounting Position   Any 
Maximum Overall Length  3-15/32" 
Maximum Seated Length   2-29132" 
Maximum Diameter  1-7/16" 
Bulb  T11 
Base Short Intermediate-Shell Octal 7-Pin 

with External Barriers (JETEC No. 67-59) 
Basing Designation for BOTTOM VIEW  7AC 

Pin 1 -No Connec-
tion 

Pin 2 -Heater 
Pin 3 -Plate 
Pin 4 -Grid No.2 

Pin 5 -Grid No.l 
Pin 7 -Heater 
Pin S -Cathode, 

Grid No.3 

AF POWER AMPLIFIER - Class A I

Maximum Ratings, Design-Center Values: 

PLATE VOLTAGE   400 max. volts 
ARID-No.2 (SCREEN-GRID) VOLTAGE   400 max. volts 
GRID-No.2 INPUT   3 max. watts 
PLATE DISSIPATION   23 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode 200 max. volts 
Heater positive with respect to cathode 200 max. volts 

Typical Operation and Characteristics: 

Plate Voltage   250 300 350 volts 
Grid-No.2 Voltage   250. 200 250 volts, 
Grid-No.1 (Control-Grid) 
Voltage   -14 -12.5 -18 volts 

Peak AF Grid-No.1 Voltage 14 12.5 18 volts 
Zero-Signal Plate Current 75 48 53 ma 
Max.-Signal Plate Current 80 55 65 ma 
Zero-Signal Grid-No.2 Current 4.3 2.5 2.5 ma 
Max.-Signal Grid-No.2 Current 7.6 4.7 8.5 ma 
Plate Resistance (Approx.). 30000 35000 48000 ohms 
Transconductance  6100 5300 5200 ~unhos 
Load Resistance   2500 4500 4200 ohms 
Total Harmonic Distortion 10 11 13 % 
Max.-Signal Power Output. 6.7 6.5 11.3 watts 

2-57 TUBE DIVISION TENTATIVE DATA 1 
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5881 

BEAM POWER TUBE 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance: 
For fixed-bias operation  
For cathode-bias operation 

0.1 max. megohm 
0.5 max, megohm 

AF POWER AMPLIFIER -Class A I

Triode Connection -Grid No.2 Connected to Plate 

Maximum Ratings, Design-Center Values: 

PLATE VOLTAGE  400 max. volts 
PLATE DISSIPATION  26 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 200 max. volts 
Heater positive with respect to cathode. 200 max. volts 

Typical Operation and Characteristics: 

Plate Voltage. 250 300 volts 
Grid-No.1 (Control-Grid) Voltage. -18 -20 volts 
Peak AF Grid-No.1 Voltage. 18 20 volts 
Zero-Signal Plate Current. 52 78 ma 
Max.-Signal Plate Current. 58 85 ma 
Ampl ification Factor   8 -
Transconductance   5250 - funhos 
Load Resistance  4000 4000 ohms 
Total Harmonic Distortion. 6 5.5 % 
Max.-Signal Power Output 1.4 1.8 watts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance: 
For fixed-bias operation   0.1 max. megohm 
For cathode-bias operation   0.5 max. megohm 

PUSH-PULL AF POWER AMPLIFIER - Class AI 

Maximum Ratings, Design-Center Values: 

PLATE VOLTAGE. 400 max. volts 
GRID-No.2 (SCREEN-GRID) VOLTAGE   400 max, volts 
GRID-No.2 INPUT  3 max, watts 
PLATE DISSIPATION  23 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 200 max. volts 
Heater positive with respect to cathode. 200 max. volts 

Typical Operation: 

Unless otherwise sAeeified, values are for 2 tubes 

Plate Voltage  250 270 volts 
Grid-No.2 Voltage  250 270 volts 
Grid-No.l (Control-Grid)Voltage  -16 -17.5 volts 
Peak AF Grid-No.l-to-Grid-No.1 
Voltage  32 35 volts 

2-57 TENTATIVE DATA 1 
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5881 

BEAM POWER TUBE 

Zero-Signal Plate Current. 120 134 ma 
Max.-Signal Plate Current. 140 155 ma 
Zero-Signal Grid-No.2 Current. 10 11 ma 
Max.-Signal Grid-No.2 Current. 16 17 ma 
Plate Resistance (Approx., per 
tube)  24500 23500 ohms 

Transconductance (Per tube). 5500 5700 ~unhos 
Effective Load Resistance 
(Plate to plate)   5000 5000 ohms 

Total Harmonic Distortion. 2 2 % 
Max.-Signal Power Output 14.5 17.5 watts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance: 
For fixed-bias operation   0.1 max. megohm 
For cathode-bias operation   0.5 max. megohm 

PUSH-PULL AF POWER AMPLIFIER - Class AB l

Maximum Ratings, Design-Center Values: 

PLATE VOLTAGE. 400 max. volts 
GRID-No.2 (SCREEN-GRID)~VOLTAGE  400 max. volts 
GRID-No.2 INPUT  3 max. watts 
PLATE DISSIPATION  23 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 200 max. volts 
Heater positive with respect to cathode. 200 max. volts 

Typical Operation: 

Values are }or a tubes 

Plate Voltage  360 360 volts 
Grid-No.2 Voltage. 270 270 volts 
Grid-No.l (Control-Grid) Voltaget -22.5 -22.5 volts 
Peak AF Grid-No.l-to-Grid-No.1 
Voltage  45 45 volts 

Zero-Signal Plate Current. 88 88 ma 
Max.-Signal Plate Current. 132 140 ma 
Zero-Signal Grid-No.2 Current. 5 5 ma 
Max.-Signal Grid-No.2 Current. 15 11 ma 
Effective Load Resistance 
(Plate to plate)   6600 3800 ohms 

Total Harmonic Distortion. 2 2 % 
Max.-Signal Power Output 26.5 18 watts 

Maximum Circuit Values: 

Grid-No.l-Lircuit Resistance:t 
For fixed-bias operation   0.1 max. megohm 

For cathode-bias operation   0.5 max. megohm 

f: see next page. 
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5881 
BEAM POWER TUBE 

PUSH-PULL AF POWER AMPLIFIER -Class AB l
Triode Connection - Grid No.2 Connected to Ptate 

Maximum Ratings, Design-Center Values: 

PLATE VOLTAGE   400 max. volts 
PLATE DISSIPATION   26 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode 200 max. volts 
Heater positive with respect to cathode 200 max. volts 

Typical Operation: 

Values are }or z tubes 

Plate Voltage   400 volts 
Grid-No.1 (Control-Grid) Voltaget   -45 volts 
Peak AE Grid-No.l-to-Grid-No.1 Voltage. 90 volts 
Zero-Signal Plate Current   65 ma 
Max.-Signal Plate Current   130 ma 
Effective Load Resistance 
(Plate to plate)  4000 ohms 

Total Harmonic Distortion 4  4 ~ 
Max.-Signal Power Output 13  3 watts 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance:t 

For fixed-bias operation 0  1 max, megohm 
For cathode-bias operation 0  5 max. megohm 

PUSH-PULL AF POWER AMPLIFIER - Class A62

Maximum Ratings, Destgn-Center Values: 

PLATE VOLTAGE 400 max. volts 
GRID-No.2 (SCREEN-GRID) VOLTAGE   400 max. volts 
GRID-No.2 INPUT   3 max. watts 
PLATE DISSIPATION   23 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode 200 max. volts 
Heater positive with respect to cathode ?_00 max. volts 

Typical Operation: 

Values are for 2 tubes 

Plate Voltage   360 360 volts 
Grid-No.2 Voltage   225 270 volts 
Grid-No.1 (Control-Grid) Voltage  -18 -22.5 volts 
Peak AF Grid-No.l-to-Grid-No.1 
Voltage   52 72 volts 

Zero-Signal Plate Current 78 88 ma 

t The type of input coupling used sn ould not introduce too much resistance 
in the grid—No.i circuit. Transformer— or imped arc e—coupl ing devices 
are recommended. 

~: See next page. 
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5881 
,.., BEAM POWER TUBE 

I"\ 

~~ 

Max.-Signal Plate Current . 
Zero-Signal Grid-No.2 Current . 
Max.-Signal Grid-No.2 Current  
Effective Load Resistance 
(Plate to plate)  

Total Harmonic Distortion  
Max.-Signal Power Output.  

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance:' 
For fixed-bias operation 

142 
3.5 
11 

6000 
2 

31 

For cathode-bias operation 

' Driver stage shoultl be capable of supplying the spec 
at low distortion to the Bo.1 grids of the ABZ stage 
t o rt ion, the effective resistance per grid-No.1 ci rcu 
sn ould be held at a low value. For thl5 purpose, the 
coupling is recommended. 

205 ma 
5 ma 
16 ma 

3800 ohms 
2 % 
47 watts 

0  1 max. megohm 
Not recommended 

ified driving power 
To minimize dis-

it of the ABp 5t age 
use of transformer 

Curves shown under Types 6L8, 6L8-G also apply to the 5881 

I ~/16~ MAX. 

TII BULB 

SHORT 
INTERMEDIATE-SHELL OCTAL 

7-PIN BASE 
WITH EXTERNAL BARRIERS 

JETEC' N' 87-59 

2 29j32 
MAX. 

3 15j32R 
MAX. 

92C5-9216 
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5915 
PENTAGRID AMPLIFIER 

FOR "ON—OFF" CONTROL APPLICATIONS INVOLVING 

LONG PERIODS OF OPERATION UNDER CUTOFF CONDITIONS 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  6.3 t lOb ac or do volts 
Current  0.3 amp

Microphonism   Not Tested 
Direct Interelectrode Capacitances (Approx.~:o 

Grid No.i to Plate 0.08 max.   R.µf 
Grid No.3 to Plate 0.35 max.   µµf 
Grid No.l to Grid No.3. 0.15 max.   µµf 
Grid No.l to All Other 

Electrodes and Heater. 5.4   µµf 
Grid No.3 to All Other 

Electrodes and Heater. 6.9   µµf 
Plate to All Other 
Electrodes and Heater. 7.6   µµf 

e with no external shi et d. 

Characteristics, Claaa A Amplifier: 

Plate Voltage  67.5 67.5 volts 
Grids-No.2 and No.4 Voltage. 67.5 67.5 volts 
Grid-No.3 Voltage  0 -4 volts 
Grid-No.l Voltage  0 0 volts 
Grid-No.l-to-Plate 

Transconductance  2000 - µmhos 
Grid=No.3-to-Plate 

Transconductance  - 1100 µmhos 

Mechanical: 

Mounting Position  Any 
Maximum Overall Length   2-1/8" 
Maximum Seated Length  1-7/8" 
Length; Base Seat to Bulb Top (Excluding tip J. 1-1/2" t 3/32" 
Maximum Diameter   3/4" 
Bul b  `   T-5--1/2 
Base   Small-Button Miniature 7-Pin 

Basing Designation for BOTTOM VIEW   7CH 

Pin 1 —Grid No.l 

Pin 2 -Cathode, 
Grid No.5 

Pin 3 —Heater 
Pin 4 -Heater 

Pin 5 —Plate 

Pin 6 -Grid No.2, 
Grid No.4 

Pin 7 -Grid No.3 

GATED AMPLIFIER IN COMPUTER SERVICE 
R "ON-OFF" CONTROL SERVICE 

Maximum Ratings, Absolute Values: 

PLATE VOLTAGE  250 max. volts 

SEPT. 1, 1950 TUBE DEPARTMENT TENTATIVE DATA 1 
R10~0 CORFOI~TION OF MtE RIG, HER Ri50N, NEW IERw:T 



5915 
PENTAGRID AMPLIFIER 

GRIDS—No.2 and No.4 VOLTAGE  See Curve 
GRIDS—No.2 and No.4 SUPPLY VOLTAGE   250 max. volts 
GRID—No.3 SUPPLY VOLTAGE: 

Negative bias value  100 max. volts 
Positive bias value  0 max. volts 
Peak negative value  200 max. volts 
Peak positive value  90 max. volts 

GRID—No."1 SUPPLY VOLTAGE: 
Negative bias value  100 max. volts 
Positive bias value  0 max. volts 
Peak negative value  200 max. volts 
Peak positive value: Limited in any appl ication by the peak 

cathode current and the grid—No.l input 
PLATE DISSIPATION  i max. watt 
;RID—No.3 INPUT 0  5 max. watt 
GRIDS—No.2 and No.4 INPUT  1 max. watt 
GRIC—No.i INPUT 0  5 max. watt 
DC CATHODE CURRENT   20 max, ma 
PEAK CATHODE CURRENT   70 max. ma 
PEAK HEALER—CATHODE VOLTAGE: 

Heater negative with respect to cathode. 90 max. volts 
Heater positive with respect to cathode. 90 max. volts 

BULB TEMPERATURE (At hottest point an 
bulb surface)  120 max. °C 

Typical Operation: 
L'UTOFF ZEP,O—BIAS 
CONDITION CONDITION 

Grid—Xo.x 

Plate—Supply 
Control 

Grid—Xo.g 
ContraL 

Voltage 150 150 150 volts 
Grid—No.3 Supply 

Voltage 0 —10 0 volts 
Grids—No.2 & No.4 
Supply Voltage 75 75 75 volts 

Grid—No.l Supply 
Voltage —10 0 0 volts 

Plate—Circuit 
Resistance 20000 20000 20000 ohms 

Grid—No.3—Circuit 
Resistance 47000 47000 47000 ohms 

Grids—No.2 & No.4 
Series Resistor. 470 470 470 ohms 

Grid—No.l—Circuit 
Resistance 47000 47000 47000 ohms 

Plate Current 0 0 5.8 ma 
Grids—No.2 6 Na.4 

Current 0 14 9 ma 

SE PT. 1. 1950 Tt~E DEPARTMENT TENTATIVE DATA 1 
RADIO CORRORATION OF AMERIU. NA[RISON, NFW 1ERSET 



5915 
PENTAGRID AMPLIFIER 

S9

~S 

Maximum Circuit Values: 

Grid-No.l or Grid-No.3-Circuit Resistance: 
For fixed-bias operation 0  5 max. megohm 
for cathode-bias operation 1  0 max. megohm 

RANGE VALUES fOR EQUIPMENT DESIGN 

CutoJJ Condition Note Nin. Nax. 

Plate Current. la and ib - 0.2 ma 

Zero-Bias Condition 

Plate Current. 2 5.0 6.5 ma 

Note Ia: for conditions with grid No.i as control electrode: 6.3 volts 
on neater, plate—supply volts = 150, grid-No.3 supply volts = 
0, grids—No.2 6 No.4 sup Ply volts = 75, grl d—No.1 suDPly.volts 
— —10, plate—Circuit resistance (ohms) = 20000, grid—No.3 cl rcuit 
r e515t once (Ohm S) = 47000, grid 5—N0.2 8 No.4 series rest 5tOr 
(ohms) = 470, and grid xo. 1—circuit resistance (ohms) = 47000. 

Note SD: for conditions with grid No.3 as control electrode: values are 
same as /or Mate la exc epi Lhat grid—No.3 Supply vo1L5 = —10 
and grid—No.1 supply volts = 0. 

Note 2: For conditions witn 6.3 volts on neater, plate—suDD IY volts = 
ISo, grids—xo.2 and xo.4 supply volts — 75, grid—N o.3 supply 
volts — 0, gritl No.1 suDDly volts = 0, plate—cl rcuit resistance 
(onm s) = 20000, grid—No.~—cl rcuit rest stance (ohms) = 47000, 
grids—N o.2 and No.4 se rtes resistor (ohms) = 470, and grid—
NO.1—CI rcOIL re515LdnCe (Ohm S) = 47000. 

SEPT. 1, 1950 
TUBE DEPARTMENT TENTATIVE DATA 2 
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5915 

GRIDS —N4 2 & NQ 4 INPUT RATING CURVE  ' 
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5915 
AVERAGE OPERATION CHARACTERISTICS 

WITH ECC3 AS VARIABLE 

E f .=6.3 VOLTS 
- GRIDS-Ns2aNs4 SUPPLY VOLTS=75 
_ GRID-N-^1 SUPPLY VOLTS=O 
- GRID-Ns3-CIRCUIT RESISTANCE (OHMS)=47000 

GRIDS-Ns2 8 N-°4 SERIES RESISTOR (OHMS)=470 
- GRID-NCI-CIRCUIT RESISTANCE (OHMS)=47000 
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5915 
AVERAGE OPERATION CHARACTERISTICS 

WITH ECCI AS VARIABLE 

Ef = 6.3 VOLTS 
GRID- N33 SUPPLY VOLTS = O 
GRIDS -N32 dN34 SUPPLY VOLTS=75 
GRID-Ns3-CIRCUIT RESISTANCE (OHMS) = 47000 
GRIDS -N^2 d N~4 SERIES RESISTOR (OHMS) = 470 

GRID- N^1 - CIRCUIT RESISTANCE (OHMS) = 47000 

GRIDS-N'2 d N'4 (IC2.4) MILLIAMPERES 
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5963 
MEDIUM-MU TWIN TRIODE 

9-PiN MINIATURE TYPE 
For "on-off" cor.troi appiicattors inuoiuing 

long periods of operation under cutoff conditions 

GENERAL DATA 

Electrical: 

Heater, Pure Tungsten, for Unipotential Cathodes: 
Heater arrangment Series Parallel 
Voltage   12.6 t 10% 6.3 t 10% ac or do volts 
Current   0.15 0.3 ~P 

Microphonism  Not Tested 
Direct Interelectrode Capacitances (Approx.):° 

Unit No.t Unit No.z 
Grid to plate   1.5 1.5 µµf 
Grid to cathode and heater. 1.9 1.9 µµf 
Plate to cathode and heater 0.5 0.35 µµf 
Grid of unit No.l to 

grid of unit No.2   0.1 max, µµf 

Characteristics, Class A i A~Vlifisr (Each Unit): 

Plate Voltage   67.5 volts 
Grid Voltage  0 volts 
Amplification Factor  21 
Plate Resistance (Approx  )   6600 ohms 
Transconductance  3200 µmhos 
Plate Current   8.5 ma 

Mechanical: 

Mounting Position   Any 
Maximum Overall Length  2-3/16" 
Maximum Seated Length   1-5/16" 
Length, Base Seat to bulb Top (Excluding tip) 1-9/16" 13/32" 
Maximum Diameter  7!8" 
Dimensional Outline   See General Section 
Bulb  T-6-1/2 
Base  Small-Button Noval 9-Pin (JETEC No.E9-1) 

Basing Designation for BOTTOM VIEW  9A 

Pin 1 -Plate of 
Unit No.2 

Pin 2 -Grid of 
Unit No.2 

Pin 3 -Cathode of 
Unit No.2 

Pins 469 -Heater of 
Unit No.2 

Pins 569 -Heater of 
Unit No.l 

° Without external sniela. 

Pin 6 -Plate of 
Unit No.l 

Pin 7 -Grid of 
Unit No.l 

Pin 8 -Cathode of 
Unit No.l 

Pin 9 -Heater 
Mid-Tap 

~-Inaicat es a change. 

SEPT. 1, 1955 Tub avmoN 
RA010 CORFORATION OF AMERIG, NARRISON. NEW JERSEY 
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5963 
MEDIUM-MU TWIN TRIODE 

FREQUENCY DIVIDER IN COMPUTER SERVICE 
and "ON-OFF" CONTROL SERVICE 

Values are for Each Unit 

Maximum Ratings, Absolute Values: 

PLATE VOLTAGE  250 max. volts 
GRID VOLTAGE: 

Negative bias value  100 max. volts 
Positive bias value  0 max. volts 
Peak negative value  200 max. volts 

PLATE DISSIPATION  2.5 max. watts 
GRID INPUT   0.5 max. watt 
CATHODE CURRENT: 

Peak   100 max. ma 
DC 20 max. ma 

PEAK HEATER-CATHODE VOLTAGE 
Heater negative with respect to cathode. 90 max. volts 
Heater positive with respect to cathode. 90 max. volts 

BULB TEMPERATURE (At hottest point 
on bulb surface)   120 max. °C 

Typical Operation as Frequency Halfer: 

Cuto}} Zero-Bias 
Condition Condition 

Plate-Supply Voltage   150 150 volts 
Grid Voltage   -15 0 volts 
Plate-Circuit Resistance 20000 20000 ohms 
Grid-Circuit Resistance. 47000 47000 ohms 
Plate Current  0 5.1 ma 

Maximum Circuit Values: 

Grid-Circuit Resistance: 
For fixed-bias operation   0.5 max. megohm 

For cathode-bias operation   1.0 max. megohm 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Mtn. Max. 

Cato}} Condition 

Plate Current  1 — 50 µamp 
Difference in Plate 
Current Between Units  — — 50 µamp 

Zero—Bias Condition 

Plate Current  2 4.6 5.4 ma 
Difference in Plate 
Current Between Units  - - 0.8 ma 

Note 1: For cono itions with 12.6 volts on heater, plate—supply volts = 
150, grid—supply volts = —15, plate—circuit resist anc E; (ohms) _ 
20000, and grl O—circuit resistance (onms) = u7OO O. 

Note 2: Conditions are same as for Note i except that grid—supply 
volts = 0. 

+ Indicates a chanye. 

SEPT. i, 1955 
TUBE DIVISION 

RADIO CORRORAiION Oi AA~E AICA, NAA BISON. NEW JERSEY 

DATA 



5963 
AVERAGE OPERA?ION CHARACTERISTICS 

FOR EACH UNIT 
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■ PARALLEL HEATER ARRANGEMENT 
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5964 
,^, MEDIUM-MU TWIN TRIODE 

FOR "oN—OFF" CONTROL APPLICATIONS INVOLVING 
LONG PERIODS OF OPERATION UNDER CUTOFF CONDITIONS 

'~ 

GENERAL DATA 

Microphonism  
Direct Interelectrode Capacitances (Approx.):o 

Each Unit: 
Grid to Plate 
Grid to Cathode and Heater  
Plate to Cathode and Neater 
Grid of Unit No.l to 

Grid of Unit No.2 
° Witn no external shielding. 

Characteristics, Class A AmDlif ier (Each Unit, with 
both units oDe rating): 

Plate Voltage  100 volts 
Cathode-Bias Resistor•   50 ohms 
Ampl ification Factor   39 
Plate Resistance   6500 ohms 
Transconductance   6000 µmhos 
Plate Current  9.5 ma 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  6.3 t 10~ ac or do volts 
Current 0  45   amp 

Not Tested 

1.3 µµf 
2.1 µµf 
0.4 µµf 

0.4 max. µµf 

Mechanical: 

Mounting Position  Any 
Maximum Overall Length   2-1/8" 
Maximum Seated Length  1-7/i3" 
Length, Base Seat to Bulb Top (Excluding tip1 . 1-1/2" t 3/32°
Maximum Diameter   3/4" 
Bulb   T-5-1/2 
Base   Small-Button Miniature 7-Pin 

Basing Designation for BOTTOM VIEW   76F 

Pin 1 -Plate of a ~ Pin 5 -Grid of 
Triode No.2 Triode No.l 

Pin 2 -Plate of ' ~ ' Pin 6 -Grid of 
Triode No.l ~ ~ Triode No.2 

Pin 3 -Heater z ~./~ ~ Pin 7 -Cathode 
Pin 4 -Heater 

FREQUENCY DIVIDER IN COMPUTER SERVICE 

6 "ON-OFF" CONTROL SERVICE 

Values are for each unit 

Maximum Ratings, Absolute Values: 

PLATE VOLTAGE  250 max. volts 

• Common t° Doth units. 

SEPT. 1, 1950 TUBE DEPARTAAENT TENTATIVE DATA 
RADIO COtN)tATION Of AMEtIU, NARRISON, NFW lE ISEY 



59 64 
MEDIUM-MU TWIN TRIODE 

GRID VOLTAGE: 
Negative bias value 
Positive bias value 
Peak negative value 

PLATE DISSIPATION 
GRID INPUT  
DC CATHODE CURRENT' 
PEAK CATHODE CURRENT' 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 
Heater positive with respect to cathode 

BULB TEMPERATURE (At hottest point on 
bulb surface)  

100 max. volts 
0 max. volts 

200 max. volts 
1.5 max, watts 
0.1 max, watt 
15 max. ma 
75 max. ma 

90 max. volts 
90 max. volts 

150 max. °C 

Typical Operation as FreQuency Nalfer (Each Unit): 

Cuto}} Zero-Bias 
Condition Condition 

Plate-Supply Voltage   150 150 volts 
Plate-Circuit Resistance 20000 20000 ohms 
Grid-Supply Voltage  -10 0 volts 
Grid-Circuit Resistance  4?000 47000 ohms 
Plate Current  0 5 ma 

Maximum Circuit Values: 

Grid-Circuit Resistance: 
For fixed-bias operation 
For cathode-bias operation 

0  5 max. megohm 
1  0 max. megohm 

RANGE VALUES FOR EQUIPMENT DESIGN 

Cutoff Condition Note Nin. Nax. 

Plate Current (Each Unit). 1 - 0.2 ma 
Difference in Plate 

Current Between Units. - - 0.2 ma 

Zero-Bias Condition 

Plate Current (Each Unit). 2 4.3 5.7 ma 
Difference in Plate 

Current Between Units. - - 1.4 m a 

Note 1: For conditions wi to 6.3 volts on neater, plate-suDDly volts = 
150, plate-circuit resistance (onm s) = 20000, grid-suDplY volts 

_ -10, and grid-circuit resistance (onm s) = a7000. 

Note 2: Conditions are same as Tor Note 1 except [hat on d-supply 
volts = 0. 

' With Doth units operating, Lhe do cathode current should not exceed 

30 milliamperes, and the peak cathode Current should not exceed 150 
mill iamperes. 

SE PT. 1, •1950 TUBE DEPARTMENT TENTATIVE DATA 
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AVERAGE OPERATION CHARACTERISTICS 
FOR EACH UNIT 
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MEDIUM-MU TWIN TRIODE 

9 —PIN MINIATURE TYPE 

For "on-off" control rsppltcrstions inuoluing long 
periods of operation under cutoff conditions. 

GENERAL DATA 
Electrical: 

Heater, for Unipotential Cathodes: 
Heater arrangement Series parallel 
Voltage (AC or DC) 12.6 t 5% 6.3 t 5% 
Current  0.225 0.45 

Direct Interelectrode Capacitances (Approx.):' 
Grid to plate (Each unit) 3  0 
Grid to cathode and heater (Each unit) 3.8 
Plate to cathode and heater (Unit No.l). 0.5 
Plate to cathode and heater (Unit No.2). 0.38 
Plate of unit No.l to plate of 

unit No.2 

Characteriatica, Class A l Asplifier (Each 

Plate Supply Voltage  
Cathode-Bias Resistor  
Ampl ification Factor  
Plate Resistance  
Transconductance  
Plate Current  
Grid Voltage (Approx.) for 

current of 150 µamp  

Mechanical: 

Mounting Position 
Maximum Overall Length   2-3/16" 
Maximum Seated Length   1-15!16" 
Length from Base Seat to Bulb Top 

(Excluding tip)   1-9/16" t 3/32" 
Maximum Diameter   7/8" 
Bulb   T-6-1/2 
Base   Small-Button Noval 9-Pin (JETEC No.E9-1) 
Basing Designation for BOTTOM VIEW   9A 

plate 

volts 
amp 

µµf 
µµf 
µµf 

µµf 

0  5 µµf 

Unit): 

150 volts 
220 ohms 
47 

7250 ohms 
6500 µmhos 
8.2 ma 

-5.5 volts 

Pin 1 -Plate of 
Unit No.2 

Pin 2 -Grid of 
Unit No.2 

Pin 3 -Cathode of 
Unit No.2 

Pin 4,9 -Heater of 
Unit No.2 

Pin 5,9 -Heater of 
Unit No.l 

* wi tftout external s0ieltl. 

Any 

Pin 6 -Plate of 
Unit No.l 

Pin 7 -Grid of 
Unit No.l 

Pin 8 -Cathode of 
Unit No.l 

Pin 9 -Heater 
Mid-Tap 

JUNE 14, 1954 lUBE gy~ppl TENTATIVE DATA 1 
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MEDIUM-MU TWIN TRIODE 

FREQUENCY DIVIDER IN COMPUTER SERVICE 
and "ON-OFF" CONTROL SERVICE 

Values are for Each Unit 

Maximum Ratings, Ahsolute Values: 

PLATE VOLTAGE   330 max. volts 
GRID VOLTAGE: 

Negative bias value   150 max. volts 
PLATE DISSIPATION   2.4 max. watts 

Total for both units   4.4 max. watts 
DC CATHODE CURRENT   16.5 max. ma 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode 200#max. volts 
Heater positive with respect to cathode 200~max. volts 

BULB TEMPERATURE (At hottest point on 
bulb surface)  

Typical Operation in Computer Service: 

Cutoff Conduction 
Condition Condition 

Plate Supply Voltage   150 150 volts 
Plate Load Resistor   7200 7200 ohms 
Plata Current   - 10.5 ma 
Grid Voltage (Approx.) for 

grid current of 140 µamp - less than 1 volt 
Grid Voltage (Approx.) for 

plate current of 150 µamp -5.5 - volts 
Difference in Grid Voltage 

Between Units (For plate 
current of i50 µamp per unit) 1.5 - volts 

Maximum Circuit Yalues: 

Grid-Circuit Resistance: 
For fixed-bias operation 0  1 max. megohm 
For cathode-bias operation 0  5 max. megohm 

165 max. °C 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Xato NTn. ,Nax. 

Heater Current   1 0.207 0.243 amo 
Ampl ification Factor(Each Unit) 1,2 39 55 
Grid Voltage for plate current 
of 150 µamp (Each Unit) 1,3 - -7.5 volts 

Difference in Grid Voltage 
Between Units (For plate 
current of 150 µamp per unit) - - 1.5 voits 

Plate Current 1 (Each Unit) 1,2 6 10.4 ma 

~ Tne dt comDonent must not exceed 100 volts. 

~. 

JUNE 14, 1954 TUBE DIVfStON TENTATIVE DATA 1 
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''` MEDIUM-MU TWIN TRIODE 

s'~, 

~~ 
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Note Nin. Nax. 

Plate Current 2 (Each Unit) 1,4 9.75 — ma 

Reverse Grid Current (Each Unit) 1,5 — 1 µamp 

Heater—Cathode Leakage Current: 
Heater negative with respect 

to cathode 1  6 — 20 µamp 

Heater positive with respect 
to cathode   1,6 — 20 µamp 

Transconductance 1  2 5100 7900 µmhos 

x ote 1: with 12.6 volts ac or do on heater (series connected). 

x ote 2: With plate supply voltage of 150 volts and cathode resistor for 
each cat node of 220 ohms adequately bypassed for a signal fre—
quency of 60 cDs. Each unit tested se Da rat ely. Unit not under 
test biased to cutoff. 

X ote ): With plate supply voltage of 150 volts, grid suPPly voltage ad-
1usted to give do plate current of 150 microamperes, and plate 
load resistor oP 7200 ohms. Each unit tested separately. Unit 
not under test Di ased to cutoff. 

Mote N; With plate suDDIY voltage of 150 volts, grid suDDly voltage ad—
Justed to give do grid current of 140 mac roamperes, and plate 
load resistor of 7200 ohms. Each unit tested separately. Unit 
not under test biased to cutoff. 

Note 5: With plate supply voltage of 150 volts, cathode resistor for each 
cathode of 220 ohms, and grid—circuit resistance of 0.5 megohm. 
Each unit tested separately. Unit not under test Di ased to cutoff. 

Note 6: With 100 volts do between beater antl cat hgde and units connected 
in parallel. 

JUNE 14, 1954 NpE pry~ppf TENTATIVE DATA 2 
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AVERAGE PLATE CHARACTERISTICS 

FOR EACH UNIT 

Ef=6.3 VOLTS 
PARALLEL HEATER ARRANGEMENT 
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AVERAGE CHARACTERISTICS 

FOR EAGH UNIT 
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Ef'=6.3 VOLTS 
PARALLEL HEATER ARRANGEMENT 
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AVERAGE CHARACTERISTICS 
FOR EACH UNIT 

E p = 6.3 VOLTS 
-r PLATE VOLTS = 150 
= PARALLEL HEATER ARRANGEMENT 
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MEDIUM-MU TWIN TRIODE 

SUBMINIATURE TYPE F 

Intended for applicattons at altttudes up to 60>000 feet where 
dependable performance under shock and utbration is paramount 

Electrical: 
Heater, Pure Tungsten, 
Voltage 
Current 

Direct Interelectrode 

Grid to plate (Each unit). 
Grid to cathode and heater 
(Each unit)  

GENERAL DATA 

for Unipotential Cathodes: 
6.3   ac 
0.3 

Capacitances: 
Without With 
External External 
Shield Shield°
1.5 1.4 µµf 

or do volts 
 amp 

2.4 2.1 µµf 
Plate to cathode and heater 
(Unit No. 1)  0.28 1.3 µµf 

Plate to cathode and heater 
(Unit No.2)  0.32 1.4 µµf 

Grid to grid 0  013 max. 0.011 max. µµf 
Plate to plate   0.52 max. 0.33 max. µµf 

Characteristics, Class A I Asplifier (Each Unit): 

Plate—Supply Voltage  
Cathode Resistor  
Ampl ification Factor  
Plate Resistance (Approx.) 
Transconductance  
Plate Current 
Grid Voltage (Approx.) for 

plate current of 10 µa  

Mechanical: 
Operating Position  
Maximum Length (Excluding flexible leads) 
Length, Bulb Seat to Bulb Top (Excluding ti 
Diameter   0.366" to 0.400" 
Dimensional Outline See General Section 
Bulb   T3 
Leads, Flexible  8 

Length   i-1/2" to 1-3/4" 
Orientation and diameter .See Dimensional Outline 

BOTTOM~VIEW 

Lead I — Plate of 
Unit No.2 

Lead 2 —Grid of 
Unit No.2 

Lead 3 —Heater 
Lead 4 —Cathode of 

Unit No.2 

°: See next page. 

4-58 

100 
150 
35 

6500 
5400 
6.5 

volts 
ohms 

ohms 
tunhos 

ma 

—6.5 volts 

Any 
. 1-3/8" 

p). 1.075" t 0.060" 

Lead 5 —Cathode of 
Unit No.l 

Lead 6 —Heater 
Lead 7 —Grid of 

Unit No.l 
Lead 8 — Plate of 

Unit No.l 

ELECTRON TUBE DIVISION TENTATIVE DATA 1 
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MEDIUM-MU TWIN TRIODE 

AMPLIFIER — Class A I

Values are for Each Unit 

Maximum Ratings, Absolute Values: 

For Operation at Altitudes uy to 60,000 Feet 

PLATE VOLTAGE  155 max. volts 
GRID VOLTAGE: 

Positive bias value  0 max. volts 
Negative bias value  55 max. volts 

PLATE CURRENT  22 max. ma 
GRID CURRENT 5  5 max. ma 
PLATE DISSIPATION 1  1 max. watts 
PEAK HEATER—CATHODE VOLTAGE: 
Heater negative with respect to cathode. 200 max. volts 
Neater positive with respect to cathode. 200 max. volts 

BULB TEMPERATURE (At hottest point 
on bulb surface)   220 max. °C 

Maximum Circuit Values: 

Grid—Circuit Resistance: 
For cathode—bias operation   1.1 max. megohms 

o With external shieltl nav ing inside diameter of O. u05' connected to 
cathode of unit under test. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Values are for Each Unit (Other unit connected to ground) 

and are Initial, Unless Otherwise Indicated 

Note Min. Max. 

Heater Current   1 0.28 0.32 amp 

Heater Current at 
500 hours  1 0.276 0.328 amp 

Direct Interelectrode 
Capacitances: 
Grid to plate  2 1.2 1.8 µµf 

Grid to cathode and 
heater   2 1.8 3 µµf 

Plate to cathode and 
heater (Unit No.1) 2 0.2 0.36 µµf 

Plate to cathode and 
heater (Unit No.2) 2 0.22 0.42 µµf 

Grid to grid   3 — 0.013 µµf 

Plate to plate   3 — 0.52 µµf 
Ampl ification Factor 1,4 30 40 
Plate Current (1)   1,4 4.5 8.5 ma 
Plate—Current Difference 

Between Units  1,4 — 1.6 ma 
Plate Current (2)   1,5 — 100 µa 
Transconductance (1) 1,4 4450 6350 µmhos 

Notes 1 to 5: See next page. 

4-58 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
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MEDIUM-MU TWIN TRIODE 

Note Nin. Nax. 

Transconductance (1) Change: 
With heater voltage 

reduced to 5.7 volts, 4 - 15 % 
Individual at 500 hours 1,4 25 % 
Average at 500 hours. 1,4 15 % 
Average at 500 hours: 

With heater voltage 
reduced to 5.7 volts. 4 15 ~ 

Reverse Grid Current. 1,6 0.3 F.a 
Reverse Grid Current at 
500 hours   1,6 0.9 µa 

Grid Emission Current 7 - -0.5 µa 
Heater-Cathode Leakage 
Current: 
Heater 100 volts negative 

with respect to cathode. 1 - 5 µa 
Heater 100 volts positive 

with respect to cathode. 1 5 µa 
Heater-Cathode Leakage 
Current at 500 hours: 
Heater 100 volts negative 
with respect to cathode. 1 - 10 µa 

Heater 100 volts positive 
with respect to cathode. 1 - 10 µa 

Leakage Resistance: 
Between grid and all 
other electrodes tied 
together  1,3,8 100 - megohms 

Between plate and all 
other electrodes tied 
together  1,3,9 100 - megohms 

Leakage Resistance at 
500 hours: 
Between grid and all 
other electrodes tied 
together  1,3,8 50 - megohms 

Between plate and all 
other electrodes tied 
together  1,3,9 50 - megohms 

note 1: witn e.3 volts ac or do on neater. 
Note 2: Mithout external shield. 

x ote 3: Other electrodes connected to ground. 
Note 4: Mith Oc plate—supply voltage of 100 volts, cathode re5i st or Of 

150 ohms, antl cathode—resistor Dypass capacitor of 1000 µf. 

Note 5: Mith do plate voltage of 100 volts antl grid voltage of —6.5 volts. 
Note 6: Mith do plate—supply voltage 01 150 volts, cath Ode resistor 01 

900 ohms, and grid resistor oP 1 megohm. 

Note 7: Mith ac or do heater voltage of 7.5 volts, do plate voltage of 
150 volts, grid voltage of —7.5 volts, and grid resistor of 
1 megohm. 

Note 8: With grid voltage Of —100 Volts. 

Note 9: with do plate voltage of —300 volts. 

4-58 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
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MEDIUM-MU TWIN TRIODE 

SPECIAL RATINGS AND PERFORMANCE DATA 

Shock Rating: 

Impact Acceleration  450 max. g 
This test is performed on a sample lot of tubes from each 
production run. Tubes are held rigid and are tested in 
four different positions. At the end of this test, tubes 
wi l l not show permanent or temporary shorts or open cir-
cuits, and are required to meet establ ished l imits for low-
frequency vibration; heater-cathode leakage current, and 
transconductance change. 

Fatigue Ratings: 

Vibrational Acceleration   2.5 max. g 
This test is performed on a sample lot of tubes from each 

production run. Tubes are rigidly mounted and subjected 
in each of three positions to 2.5 g vibrational acceleration 
at 60 cycles per second for 32 hours. At the end of this 
test, tubes wi l l not show permanent or temporary shorts 
or open circuits, and are required to meet establ ished 
l imits for low-frequency vibration, heater-cathode leakage 
current, and transconductance change. 

Variable-Frequency Vibration Performance: 

This test is performed on a sample lot from each production 
run. Tubes are vibrated over the frequency range of 5 to 
50 cps at a total excursion of 0.08" for 3 minutes. At 

the end of this test, tubes are required to meet establ ished 

limits forlow-frequency vibration, heater-cathode leakage 

current, and transconductance change. 

Low-Frequency Vibration Performance: 

RMS Output Voltage   50 max. my 
This test is performed on a sample lot of tubes from each 
production run under the fol lowing conditions: Heater 
voltage of 6.3 volts, plate-supply voltage of 100 volt 5, 
cathode resistor of 150 ohms, plate load resistor of 10000 
ohms and vibrational acceleration of 15 g at 40 cps. 

Neater-Cycling Life Performance: 

Cycles of Intermittent Operation 2000 min, cycles 
U nder the fol lowing conditions: Heater voltage of 7.0 volts 

cycled one minute on and four minutes off, heater 140 volts 

rms with respect to both cathodes tied together. 

Audio-Frequency Noise and Microphonic Performance: 

RMS Output Voltage   65 max. my 
This test is performed on a sample lot of tubes from each 
production run under the fol lowing conditions: Heater 
voltage of 6.3 volts, plate-supply voltage of 100 volts, 

cathode resistor of 75 ohms, grid-No. l resistor of 0. 1 

4-58 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
RADIO fORRORATION OFAMERICA, HAR BISON, NEW JERSEY 



as 

6021 

MEDIUM-MU TWIN TRIODE 

megohm, plate load resistor of 0.01 megohm, and cathode-
bypass capacitor of 1000 µf. Units are connected in 
paral lel, The output voltage of a tube, when tapped, wi l l 
not cause a reading on a vu meter greater than that produced 
when a cal ibrating signal of 65 mi l l ivolts rms is appl ied 
to the plates of the tube. 

Shorts and Continuity Test: 
This test is performed on a sample lot of tubes from each 
production run, In this test a tube is considered inopera-
tive if it shows a permanent or temporary short or open 
circuit, or a value of reverse grid current in excess of 
I.0 microampere under the conditions specified in the 
Characteristics Range Values for reverse grid current. 

I-Hour Stabil ity Life Performance: 
This test is pe rfo rmed on a sample lot of tubes from each 
production run to insure that the tubes have been property 
stabi l ized. Conditions of l ife testing are specified 
under 500-Hour Intermittent Life Performance, except test 
run at room temperature. Tubes are initial ly read for 
transconductance i l l. At the end of I hour, the value of 

transconductance l l ) is read. The variation in trans-

conductance I l l from the 0-hour reading wi l l not exceed 

15 per cent under the conditions specified in Character-
istics Range Values. 

100-Hour Survival Life Performance: 
This test is performed on a sample lot of tubes from each 
production run to insure a low percentage of early in-
operatives. Conditions of I lfe testing are specified 
under 500-Hour Intermittent Life Performance, except test 
run at room tempe ratu re. At the end of 100 hours, a tube 
is considered inoperative if it shows a permanent or 
temporary short or open circuit, reverse grid current in 
excess of I.0 microampere, or a transconductance 1 1 1 of 
less than 4000 micromhos under the conditions specified in 
Characteristics Range Values. 

500-Hour Intermittent Life Performance: 
This test Is performed on a sample lot of tubes from each 
production run to insure high qual ity of the individual 

tube and to guard against epidemic fai lures of any of the 
characteristics indicated below, Life testing is conducted 
under the fol lowing conditions: Heater voltage of 6.3 
volts, plate-supply voltage of 100 vclts, heater-cathode 

voltage of 200 volts (heater positive with respect to 
cathode), cathode resistor of 150 ohms, grid resistor of 

I megohm and bulb temperature of 220° C. At the end of 

500 hours, tube wi l l not show permanent shorts or open 
circuits and wi l l be criticized for the total number of 

4-58 ELECTRON. TUBE DIVISION TENTATIVE DATA 3 
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MEDIUM-MU TWIN TRIODE 

defects in the sample lot and for the number of tubes 
fai l ing to pass establ ished initial l imits of heater 

current, individual, average, and 5.7—heater—voltage 

transconductance change, reverse grid current and heater—

cathode leakage current shown under Characteristics 
Range Values. 

OPERATING CONSIDERATIONS 

The heater supply should be wel l regulated because l ife 
and rel iabi l ity of the 6021 are adversely affected by departures 
from the 6.3—volt value. The extent to which l ife is affected 
is a function of the amount of these departures and their 
durations. 

The flexible leads of the 6021 are usual ly soldered to the 
circuit elements. Soldering of the connections should be made 

as far as possible from the glass button. If this precaution 

is not fol lowed, the heat of the soldering operation may crack 

the glass seals of the leads and damage the tube. 
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AVERAGE CHARACTERISTICS 

EACH UNIT 
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AVERAGE CHARACTERISTICS 

EACH UNIT 
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MEDIUM-MU TWIN TRIODE 
9-PIN MINIATURE TYPE 

For use in inrlustrtaZ and mtiitary applicatfons critical 
as to microphontcs and in which dependabilttb is para-
mount. Characteristics are stmilnr to those of the 12AY7. 

GENERAL DATA 

Electrical: 

seater, for Unipotential Cathodes: 
Heater arrangement Series Parallel 
Voltage  12.6 6.3 ac or do volts 
Current  0.175 0.35  amp 

Direct Interelectrode Capacitances (Approx.):°
Grid to plate (Each unit)   1.4 µµf 
Grid to cathode and heater (Each unit) 1.5 µµf 
Plate to cathode and heater: 

Unit No  1   0.5 µµf 
Unit No  2   0.38 µµf 

Characteristics, Cleaa A I AeDl if ier (Each Unit): 

Plate Voltage  250 volts 
-4 volts 

Ampl ification Factor   44 
Plate Resistance (Approx.)   25000 ohms 
Transconductance   1750 µmhos 
Plate Current  3 ma 
Grid Voltage (Approx.) for plate µa = 10 -8 volts 

Mechanical: 

Operating Position  Any 
Maximum Overall Length   2-3/16" 
Maximum Seated Length  1-15/16" 
Length, Base Seat to Bulb Top (Excluding tip) 1-9/16" t 3/32" 
Diameter   0.750" to 0.875" 
Dimensional Outl ine See General Section 
Bulb   T6-1/2 
Base   Small-Button Noval 9-Pin (JEDEC No.E9-1) 

Basing Designation for BOTTOM VIEW   9A 

È  

Grid Voltage 

Pin 1 -Plate of 
Unit No.2 

Pin 2 -Grid of 
Unit No.2 

Pin 3 -Cathode of 
Unit No.2 

Pins 4i:9 -Heater of 
Unit No.2 

Pins 5&9 -Heater of 
Unit No.l 

o  without ezte rnal shield. 

Pin 6 -Plate of 
Unit No.1 

Pin 7 -Grid of 
Unit No.l 

Pin 8 -Cathode of 
Unit No.l 

Pin 9 -Heater 
Mid-Tap 

6-59 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
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MEDIUM-MU TWIN TRIODE 

AMPLIFIER — Class A t

Values are for Each Unit 

Maximum Ratings, Absolute Values: 

PLATE VOLTAGE  
GRID VOLTAGE: 

Positive-bias value  
PLATE DISSIPATION 

330 max. volts 

0 max. volts 
1  65 max. watts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode 100 max. volts 
Heater positive with respect to cathode 100 max. volts 

BULB TEMPERATURE (At hottest point 
on bulb surface)   165 max. °C 

Typical Operation: 

In low-level stages o} high-gain a} am¢li}tier 
with yarallel-heater arrangement 

Plate-Supply Voltage  150 volts 
Plate-Load Resistor   20000 ohms 
Grid Resistor   0.1 megohm 
Cathode Resistor  2700 ohms 
Cathode Capacitor   40 µf 
Voltage Gain  12.5 

Typical Operation as Resistance-Coupled Amplifier: 

See RESISTANCE-COUPLED AMPLIFIER CEART 
at end a} tabulated data for this type 

SPECIAL RATINGS d PERFORMANCE DATA 

Shock Rating: 

Impact Acceleration   600 max. g 
Tubes are held rigid in four different positions in 
Navy-Type, High-Impact (flyweight) Shock Machine and are 
subjected to 20 blows at a hammer angle of 42° (equivalent 
to the specified maximum impact acceleration). 

Fatigue Rating: 

Vibrational Acceleration 
This test is performed for a period of 100 hours minimu ml 
at a frequency of 25 cycles per second. 

Heater-Cycling Life Performance: 

Cycles of Intermittent Operation. 2000 min. cycles 
U nd er the fol lowing conditions: heater volts = 7.5 cycled 
one minute on and one minute off, heater 135 volts positive 
with respect to cathode, and al l other elements connecteQ 
to ground. 

2.5 max. g 

6'59 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
RADIO CORPORATION Of AME RIG, HAR BISON, NEW IE RSEY 
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MEDIUM-MU TWIN TRIODE 

OPERATING CONDITIONS AS RESISTANCE-COUPLED AMPLIFIER 
(Each Unit) 

Mith Effective Source Impedance of 200 ohms (ApDrox.) 

Plate-Supply Voltage 90 volts 
Plate Load Resistor 0.1 0.24 0.51 megohm 
Grid Resistor ~Of 

following stage) 0.24 0.51 1 megohm 
Cathode Resistor 2100 4800 10000 ohms 
Peak Output Voltage 14 16 16 volts 
Voltage Gains 25 27 27 

Plate-Supply Voltage 180 volts 
Plate Load Resistor 0.1 0.24 0.51 megohm 
Grid Resistor (Of 
following stage) 0.24 0.51 1 megohm 

Cathode Resistor 1500 3100 7200 ohms 
Peak Output Voltage 34 35 35 volts 
Voltage Gain• 28 28 29 

Plate-Supply Voltage 300 volts 
Plate Load Resistor 0.1 0.24 0.51 megohm 
Grid Resistor (Of 

following stage) 0.24 0.51 1 megohm 
Cathode Resistor 1300 2700 6000 ohms 
Peak Output Voltage 64 64 64 volts 
Voltage Gain• 29 31 31 

With Effective Source Impedance of 0.1 Megohm (Approx.) 

Plate-Supply Voltage 90 volts 
Plate Load Resistor 0.1 0.24 0.51 megohm 
Grid Resistor (Of 
following stage) 0.24 0.51 1 megohm 

Cathode Resistor 3000 6200 12000 ohms 
Peak Output Voltage 17 18 20 volts 
Voltage Gains 23 25 26 

Plate-Supply Voltage 180 volts 
Plate Load Resistor 0.1 0.24 0.51 megohm 

Grid Resistor (Of 
following stage) 0.24 0.51 1 megohn 

Cathode Resistor 1900 4100 8100 ohms 
Peak Output Voltage 38 41 44 volts 
Voltage Gain• 27 28 29 

~ AL 2 volts (rms) output. 

note: Coupl ing capacitors should De setectetl to give dent red frequency 
re5 pon se. Cathode resistors Sho ultl De adequately Dy passed. 

6-59 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
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6072 
MEDIUM-MU TWIN TRIODE 

Plate-Supply Voltage 300 volts 
Plate Load Resistor 0.1 0.24 0.51 megohm 
Grid Resistor (Of 

following stage) 0.24 0.51 1 megohm 
Cathode Resistor 1600 3aoo 6700 ohms 
Peak Output Voltage 68 72 76 volts 
Voltage Gain' za 30 30 

.~ 

.~. 

~ AL 2 volts (rmsl output. 

rote: Coupl ing capacitors snould be selected to give desired frequency 
response. Cathode resistors snould be adequately bypassed. 

6-59 ELECTRON R18E DIVISION TENTATIVE DATA 2 
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LOW-MU TWIN POWER TRIOD 

60 
~O 

E 

GENERAL DATA 

Heater, for Unipotential Cathodes: 
Voltage 6  3 t 10% ac or do volts 
Current  2 5  amp 

Direct Interelectrode Capacitances (Approx.): 
(Each Unit, without external shield) 

µµf 
µµf 
µµf 

Grid to Plate  8 
Input  6 
Output  2 2 
Heater to Cathode: 
Triode Unit No.l 65
Triode Unit No.2 6 

Grid of Unit No.l to Grid of Unit No.2 
Plate of Unit No.l 
to Plate of Unit No.2   2 µµf 

Characteristics, Ar,plifler Class A i (Each Unit): 

Plate—Supply Voltage  
Cathode—Bias Resistor  
Ampl ification Factor  
Plate Resistance  

µµf 
  µµf 
0.5 µµf 

135 volts 
250 ohms 
2 

280 ohms 
Transconductance   7000 µmhos 
Plate Current   125 ma 

Mechanical: 

Mounting Position   Any 
Maximum Overall Length   4-1/16" 
Maximum Seated Length   3-1/2" 
Maximum Diameter   1-23/32" 

  T-12 
Large—Wafer Octal S—Pin with Sleeve and 

External Barriers (JETEC No. BB-98) 
for BOTTOM VIEW   86D 

Bulb 
Base 

Basing Designation 

Pin 1 —Grid of 
Unit No.2 

Pin 2 —Plate of 
Unit No.2 

Pin 3 —Cathode of 
Unit No.2 

Pin 4 —Grid of 

Unit No.l 

Pin 5 —Plate of 
Unit No.l 

Pin 6 —Cathode of 
Unit No.l 

Pin 7 —Heater 
Pin 8 —Heater 

DC AMPLIFIER 

Valves are for Each Unit 

Maximum Ratings, Absolute Values: 

PLATE VOLTAGE  
PLATE CURRENT  
PLATE DISSIPATION  
PEAK HEATER—CATHODE VOLTAGE: 
Heater negative with respect to cathode 300 max. volts 
Heater positive with respect to cathode 300 max. volts 

i—Intl icates a change 

250 max. volts 
125 max. ma 
13 max. watts 

E 

E 

E 

F 
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LOW-MU TWIN POWER TRIODE 

BULB TEMPERATURE®  200 max. 

Maximum Circuit Values: 

Grid-Circuit Resistance: 
For cathode-bias operation 
For fixed-bias operation° 
For combined fixed and 
cathode-bias operation•

800STER SCANNING SERVICE 

Values are for Each Unit 

oC 

1  0 max. megohm 
0  1 max. megohm 

0  1 max. megohm 

Maximum Ratings, Absolute Values: 

For operation in a g25-line, go-frame system• 

PEAK NEGATIVE-PULSE PLATE VOLTAGE• 3000 max. volts 
PEAK NEGATIVE-PULSE GRID VOLTAGE   2300 max. volts 
DC PLATE CURRENT   125 max. ma 
PLATE DISSIPATION  13 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathodes 300 max. volts 
Heater positive with respect to cathode. 300 max. volts 

BULB TEMPERATURE®  200 max. oC 

Maximum Circuit Values (For maximum rated conditions): 

Grid-Circuit Resistance: 
For cathode-bias operation 1  0 max. megohm 
For fixed-bias operation   not recommended 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Ni n. Nax. 

Heater Current  
Ampl ification Factor 

(Each Unit) 

1 

1,2 

2.26 

1.4 

2.74 

2.6 

amp 

Plate Current (Each Unit). 
Transccnductance 

(Each Unit) 
Reverse Grid Current 

(Units in Parallel) 

1,2 

1,2 

1,3 

100 

5800 

- 

150 

8200 

4 

ma 

lmlhos 

camp 

X ote 1; With 6.3 volts ac or do on heater. 

Note 2: with plate—s uDDly voltage oP 135 volts, and cathode—Dias resistor, 
of 250 ohms in each cathode (both triode units operating). 

X ote 3: With plate—supply voltage of 135 volts, grid resistor of 1 megohm 
ach 8 'd and cathode-0ias r sist or of 250 ohms in each 

<athod e.
(both trl ode units ope racing). 

e 

® AL hottest point on Du 10 surface. 

° When }fixed bias is used, the Dlate circuit should contain a protective 
resistance to provide a minimum drop of 15 volts do at the normal oper—
ating conditions. 

•,~, •,3; See next page. —;,Indicates a change 

~r 
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~ The dufati0n Of the volta e g pulse must not exceed 15 Der cent of one 
horizontal scanning cycle. In a 525-line, 30-frame system, 15 per cent. 
of one horizontal scanning cycle is 10 microseconds. 

LOW-MU TW 

~O 

6080 
~O 

IN POWER TRIODE 

When combined fixed- and cathode-bias is used, the cathode-Dias portion 
should have a minimum value of 7,5 volts do at the normal operating 
conditions. 

As described in •Standards of Good Engineering Practice Concerning 
Television Broadcast Stations•, Federal Communications Commission. 

t Operation of this tube is not recommended with a damper pulse between 
heater and CaLhod e. 

SPECIAL RATINt3S & PERFORMANCE DATA 
Shock Rating: 

Impact Acceleration   450 max. g 
Tubes are held rigid in four different positions in a Navy 
Type, High Impact (flyweight) Shock Machine and are sub—
jected to 450 g impact acceleration. 

Fatigue Rating: 

Vibrational Acceleration   2.5 max, g 
Tubes are rigidly mounted and subjected in each of three 
positions to 2.5 g vibrational acceleration at 25 cycles 
per second for 32 hours. 

Low—Frequency Vibration Performance: 
RMS Output Voltage   200 max: my 

Under the following conditions and with units connected 
in parallel: Heater voltage of 6.3 volts, plate voltage 
supply of 135 volts, do grid voltage of —7 volts, plate 
load resistance of 2000 ohms, and vibrational accelera—
tion of 2.5 g at 25 cycles per second. 

1 9/16 
MA%. 

T12 eUle 

LARGE -WAFER 
OCTAL 

a-PW e/L1E 
WITN SLEEVE 

JETEG NeaB-Ya 

Y2C9- 7TITR2 

of 

1 2 32 
MAX. — 'r

3 %2
MA%. 

i 
4 / a

MAX. 

e- Indicates a Change 

E 
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6082 

LOW-MU TWIN POWER TRIODE 

GENERAL DATA 

Heater, for Unipotential Cathodes: 
Voltage   26.5 t 10% ac or do volts 
Current   0.6 amp 

Direct Interelectrode Capacitances (Approx.): 
(Each Unit, without external shield) 
Grid to Plate   8   µµf 
Input   6   µµf 
Output   2 2   µµf 
Heater to Cathode: 
Triode Unit No.l 13   µµf 
Triode Unit' No.2 13   µµf 

Grid of Unit No.l to•Grid of Unit No.2 0.5 µµf 
Plate of Unit No.1 
to Plate of Unit No.2   2 µµf 

Characteristics, Ampl ifier Class A i (Each Unit): 

Plate—Supply Voltage   135 volts 
Cathode—Bias Resistor   250 ohms 
Ampl ification Factor   2 
Plate Resistance   280 ohms 
Transconductance   7000 µmhos 
Plate Current   125 ma 

Mechanical: 

Mounting Position   Any 
Maximum Overal l Length   4-1/16" 
Maximum Seated Length   3-1/2" 
Maximum Diameter   1-23/32" 
B~tb   r-1z 
Base   Large—Wafer Octal 8—Pin with Sleeve and 

External Barriers (JETEC No. BS-98) 
Basing Designation for BOTTOM VIEW   86D 

Pin 1 —Grid of 
Unit No.2 

Pin 2 —Plate of 
Unit No.2 

Pin 3 —Cathode of 
Unit No.2 

Pin 4 —Grid of 
Unit No.l 

Pin 5 — Plate 
Unit No.1 

Pin 6 —Cathode of 
Unit No.l 

Pin 7 —Heater 
Pin 8 —Heater 

DC AMPLIFIER 

Values are for Each Unit 

Maximum Ratings, Absolute Values: 

PLATE VOLTAGE   250 max. volts 
PLATE CURRENT   125 max, ma 
PLATE DISSIPATION   13 max. watts 
PEAK HEATER—CATHODE VOLTAGE: 

Heater negative with respect to cathode 300 max. volts 
Heater positive with respect to cathode 300 max. volts 

f Indicates a change 

F 

F 
t 
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LOW-MU TWIN POWER TRIODE 

BULB TEMPERATURE®  200 max. oC 

Maximum Circuit Values: 

Grid—Circuit Resistance: 
For cathode—bias operation  
For fixed—bias operation°  

1.0 max, 
0.1 max, 

megohm 
megohm 

For combined fixed— and 
cathode—bias operation*  0.1 max. megohm 

CHARACTERISTICS RANGE VALUES FGR EQUIPMENT DESIGN 

Note Nin. Nax. 
Heater Current  1 0.55 0.65 amp 
Ampl ification Factor 

(Each Unit) 1,2 1.4 2.6 
Plate Current (Each Unit) 1,2 100 150 ma 
Transconductance 

{Each Unit) 1,2 5600 8200 µmhos 
Reverse Grid Current 

(Units in Parallel). 1,3 — 4 µamp 

Note 1: With 26.5 volts ac or tic on neater. 

Mote 2: Witty plate—suDDIY voltage of 135 volts, and cathode—Dias resistor 
of 250 ohms in each cathode (D otn triode units operating). 

Note 3: With Dlate—supply voltage of 135 volts, grid resistor of 1 meg ohm 
in each Qrid and cathode—Dias resistor of 250 ohms in each cathode 
(both trl ode units operating). 

® AL hottest Doint on DuID surface. 

° When }fixed Dlas i5 USed, the plate circuit sh Ou ld contain a pf otect lVe 
resistance to Dr Ov fide a minimum drop of 15 volts tlC et the normal oper—
ating conditions. 

~ When combined fixed— and tat hod a—bias i5 used, the cat nod a—DIaS portion 
should have a minimum value of 7.5 volts do at the normal operating con—
ditions. 

SPECIAL RATINGS b PERFORMANCE DATA 

Shock Rating: 

Impact Acceleration   450 max. g 
Tubes are held rigid in four different positions in a Navy 
Type, High Impact (flyweight) Shock Machine and are sub—
jected to 450 g impact acceleration. 

Fatigue Rating: 

Vibrational Acceleration   2.5 max. g 
Tubes are rigidly mounted and subjected in each of three 
positions to 2.5 g vibrational acceleration at 25 cycles 
per second for 32 hours. 

Low—Frequency Vibration Performance: 

RMS Output Voltage   200 max. my 
Under the following conditions and with units connected 
in parallel: Heater voltage of 26.5 volts, plate voltage 

—> Indicates a change 

AUG. 1, 1953 T~aE DEPARTMENT 
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LOW-MU TWIN POWER TRIODE 

supply of 135 volts, do grid voltage of —7 volts, plate 
load resistance of 2000 ohms, and vibrational accelera—
tion of 2.5 g at 25 cycles per second. 

Outl ine Drawing and 
Average Plate Characteristics Curve 

for the 6082 are the same as 
shown for Type 6080 

AUG. 1, 1953 TUBE DEPARTMENT 
RAptO CORiORAiION Of AMERICA, NARAISON, NEW JE ASET 
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MEDIUM-MU TWIN TRIODE 

MINIATURE TYPE 

Intended for appiicntions at altitudes up to 55000 

feet and o/here dependable performance under shock and 

u[bration is paramount. 

GENERAL DATA 
Electrical: 

Heater, for Unipotential Cathode: 
Voltage 6  3 t 10% ac or do volts 
Current   0.45   amp 

Direct Interelectrode Capacitances (Each Unit, approx.j': 
Grid to Plate  1 5 µµf 
Input  2 0   µµf 
Output  0 4   µµf 
Heater to Cathode  6 0   µµf 

C haraeterietiea, Cl ees A I Anlpl if ier: 

Plate Supply Voltage   100 volts 
Cathode-Bias Resistor   50# ohms 
Ampl ification Factor   38 
Plate Resistance   6300 ohms 
Transconductance   6000 µmhos 
Plate Current   8.5 ma 

Mechanical: 

Mounting Position   Any 
Maximum Overall Length   2-1/8" 
Maximum Seated Length   1-7/B" 
Length, Base Seat to Bulb Top tExcluding tipl 1-1/2" t 3/32" 
Maximum Diameter   3/4" 
Bulb   T-5-1/2 
Base Small-Button Miniature 7-Pin (JETEC No.E7-1) 

BOTTOM VIEW 

Pin 1 -Plate of 
Unit No.2 

Pin 2 -Plate of 
Unit No.1 

Pin 3 —Heater 
Pin 4 -Heater 

Pin 5 -Grid of 
Unit No.l 

Pin 6 -Grid of 
Unit No.2 

Pin 7 -Cathode 

AMPLIFIER - Class A I

Values are for each unit 

Maximum Ratings, Absolute Values: 
For Pressures Down 
to ggtg mm of dq`• 

PLATE VOLTAGE   330 max. volts 

' With no external shield. 

~' Corresponds to altitude of about 55000 feet. 

i Value is common to both units operating at the specified conditions. 

OCT. 1, 1953 TUBE DEPARTMENT TENTATIVE DATA 1 ' 
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MEDIUM-MU TWIN TRIODE 

PLATE DISSIPATION 0  85 max. watt 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode 180 max. volts 
Heater positive with respect to cathode 180 max. volts 

BULB TEMPERATURE (At hottest point on 
bulb surface)   165 max. °C 

Maximum Circuit Values (For maximum rated conditions): 

Grid-Circuit Resistance: 
For fixed-bias operation  Not recommended 
For cathode-bias operation  0 5 max. megohm 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Nin. Max. 

Heater Current  1 0.420 C.480 amp 
Grid-to-Plate Capacitance 

(Each Unit)  2 1.2 1.8 µµf 
Grid-to-Cathode Capacitance 

(Each Unit)  2 1.4 2.8 µµf 
Platerto-Cathode Capacitance 

(Unit No. l) 2 0.25 0.65 µµf 
Plate-to-Cathode Capacitance 

(Unit No.2)  2 0.25 0.55 µµf 
Heater-to-Cathode Capacitance 2 4.0 B.0 µµf 
Ampl ification Factor  1 3 28 48 
Plate Current (1)  1 4 6.5 11.5 ma 
Plate Current (2)  1 5 - 200 µamp 
Plate Current (3)  1 7 5 - µamp 
Transconductance (1) 1,4 4500 7500 µmhos 
Transconductance (2)  6.4 • - µmhos 
Reverse Grid Current (1). 1,$ - 0.5 µamp 
Reverse Grid Current (2). 9,10 - 1.0 µamp 
Heater--Cathode Leakage Current: 

Heater negative with 
respect to cathode l,il - 10 µamp 

Heater positive with 
respect to cathode 1,11 - 10 µamp 

Leakage Resistance Per Unit: 
Between Grid and All Other 

Electrodes Tied Together 1,12 100 - megohms 
Between Plate and All Other 

Electrodes Tied Together 1,13 100 - megohms 

Note 1: with 6.3 volts ac or do on heater. 

Note 2: with no external Shield. 

Note 3: with plate sup P1Y voltage Of 100 volts, cathode—Dias resistor of 
SO onms common to Doth units, and a ca[hdde Dy DasS capacitor of 
1000 µf, Eacn unit tested separately antl with Doth units oDer—
ating. 

Note u: with Dlate supply voltage of 100 volts and cathode—Dias resistor 
of 50 ohms common to Doth units. Each unit tested se Darately and 
with Doth units oDe rating, 

.00T. 1, 1953 TUBE DEPARTMENT 
TENTATIVE DATA 1 
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Nate 5: With do plate voltage of 250 volts, and do gritl voltage of —Su.S 
volts. Each unit tested separately and with Dotty units oDe rating. 

X ote 6: with 5.7 volts ac or do on neater. 

Note 7: With plate supply voltage of 250 volts and do grid voltage of 
—10.5 volts. Eath volt testetl separately and with Dotty units 
operating. 

to 9: Witty Dlate suD Ply voltage of 250 volts, grid—circuit resistance 
of 1.0 meBohm Common t0 both units, and faLhode-0la5 re 515LOr of 
500 onms common to Dotty units. Plate of unit Mo.1 tied to plate 
of unit No.2; grid of unit No.i tied to grid of unit No.2. 

NDte 9: With 7.0 volts aC or do on neater. 
Note 10: With Dlate suDDly voltage OT 100 volt 5, grid—Circuit re5i5ta nce 

oT 1 megohm Common to both units and catnode—D iaS resistor of 
50 ohms Common to Dotty units. Plate of unit No.i tied to plate 
of unit No.2; grid of unit No.i tied to grid of Unit No.2. 

ote 11: With 100 volts do between heater and Cathode. 
ote 12: Witty grid 100 volts negative with respect to all other elec—

trodes tied together. 

Note 13; witty Dla[e 300 volts negative with respect to all of ner elec—
trodes tied together. 

SPECIAL RATINGS 3 PERFORMANCE DATA 

hack Rating: 

Impact Acceleration   500 max. g 

This test is performed on a sample lot of tubes from each 
production run to determine abi l ity of tube to withstand 
the specified impact acceleration. Tubes are held rigid 
in four different positions in a Navy Type, High—Impact 

(flyweight) Shock Machine and are subjected to 20 blows 
at a hammer angle of 30° (equivalent to the specified 
maximum impact accelerationl. At the end of this test, 
tubes wi l l not show permanent or temporary shorts or opan 

circuits, and are required to meet establ ished l imits for 

vibration, heater—cathode leakage current, and transcon—

ductance. 

Fatigue Rating: 

Vibrational Itc cele ration r 2.5 max. g 

This test is performed on a sample lot of tubes from each 

production run to determine abi l ity of tube to withstand 
the specified vibrational acceleration. Tubes are rigidly 

mounted and subjected in each of three positions to 2.5 g 
vibrational acceleration at 60 cycles per second for 32 
hours. At the end of this test, tubes wi l l not show 
permanent or temporary shorts or open circuits, and are 

required to meet establ ished l imits for fatigue, heater—

cathode leakage current, and transc onductance. 

Low-Frequency Vibration Perforinance: 

RMS Output Voltage   25 max. mi l l ivolts 

This test is performed on a sample lot of tubes from each 

production run to determine abi l ity of tube to withstand 

low—frequency vibration of its elements with conse.q vent 

OCT. 1, 1953 TUBE DEPARTMENT TENTATIVE DATA 2 
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generation of audio noise as determined by the measured 
rms output voltage. Plate of unit No. l tied to plate of 
unit No.2 and grid of unit No. l tied to grid of unit No.2; 
do plate voltage of 250 volts, do grid voltage of -8 
volts, plate load resistance of 20000 ohms, and vibrational 
acceleration of 2.5 g at 25 cps. 

Audio-Frequency Noise and Microphonic Performance: 

RMS Output Voltage   7J max. mi l l ivolts 
This test is performed on a sample lot of tubes from each 

production run to determine susceptibi l ity of tube to 

movement of its elements when tapped and consequent gen-

eration of audio noise as determined by the measured rm~ 

output voltage. Plate of unit No. l tied to plate of uni~ 

N o. 2, grid of unit No. l tied to grid of unit No. 2, plate 

supply voltage of 100 volts, grid-circuit resistance of 

0. 1 megohm common to both units, cathode-bias resistor of 

50 ohms common to both units, and plate load resistance 
of 10000 ohms. 

Glass Strain Test: 

This test is performed on a sample lot of tubes from each 

production run to check for tubes which may have been im-

properly processed. Tubes are completely submerged in 

boi l ing water (97°C to 100°CI fora period of 15 seconds 

and then immediately submerged in ice water 10°C to 3oCl. 

Tubes wi l l withstand this treatment without loss of vacuum. 

Shorts and Continuity Test: 

This test is performed on a sample lot of tubes from each 

production run. In this test a tube is considered in-

operative if it shows a permanent or temporary short or 

open circuit, or a value of reverse grid current in ex 

c ess of I.0 microampere under the conditions specified i 
the CHARACTERISTICS RANGE VALUES for reverse grid current 
1 11 

I-Hour Stabi l ity Life Performance: 

This test is performed on a sample tot of tubes from each 

production run to insure that the tubes have been properly 

stabi l ized. With both units operating, each unit i 

checked for va ri anon in transc and uctance under conditions 

of maximum rated plate dissipation. At the end of I hour, 

the value of transconductance of each unit is read. The 

variation in transconductance from the 0-hour reading 

wi l l not exceed 12 per cent. 

100-Hour Life Performance: 

This test is performed on a sample lot of tubes from each 

production run under conditions of maximum rated plate 

dissipation to insure a low percentage of early inopera-

OCT. 1, 1953 TUBE DEPARTMENT TENTATIVE DATA 2 
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t fi ves. At the end of IDO hours, a tube is considered In—
operative if it shows a permanent or temporary short or 
open circuit, or a value of reverse grid current in ex—
cess of I.0 microampere under the conditions specified in 
CHARACTERISTICS RANGE VALUES for reverse grid current (1). 

500-Hour Average Life Performance: 
This 500—hour test is made on a sample lot of tubes from 
each production run to insure high qual ity of the indi—
vidual tube and to guard against epidemic fai lures of any 
of the characteristics indicated below. With both units 
operating, each unit is l ife tested separately at room 
temperature under the fol lowing conditions: heater volt—
age of 6.3 volts ac or dc, plate supply voltage of 100 
volts, do heater—cathode voltage Theater positive with 
respect to cathode) of 180 volts, and cathode bias re—
sistor (common to both units) of 50 ohms. AL the end of 
500 hours, the tubes wi l l not show permanent shorts or 
open circuits and wi l l be criticized for the total num—
berofdefectsinthe sample lot and for the number of tubes 
fai l ing to pass the establ ished l imits of heater current, 
t ranscond uctance with 6.3 volts ac or do on heater, trans—
conductance with 5.7 volts ac or do on heater, plate cur—
rent 1 1 ), reverse grid current (21, heater—cathode leakage 
current, and leakage resistance per unit. 
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MEDIUM-MU TWIN TRIODE 
/, SUBMINIATURE TYPE 

Iatended for applications at altitudes up to 60,000 feet where 
dependable performance under shock and vibration is paramount 

GENERAL DATA 

Electrical: 

Heater, Pure Tungsten, for Unipotential Cathodes: 
Voltage   6.3  ac or do volts 
Current   0.3   amp 

Direct Interelectrode Capacitances: 
Without With 
External External 
Shield Shield* 

Grid to plate (Each unit) 1.5 1.4 µµf 
Grid to cathode and heater 
(Each unit)   1.9 ~ 2.1 µµf 

Plate to cathode and heater 
(Unit No. 1)   0.28 7..3 µµf 

Plate to cathode and heater 
(Unit No.2)   0.32 1.4 µµf 

Grid of unit No.1 to grid 
of unit No  2 0  011 max. 0.01 max. µµf 

Plate of unit No.l to plate 
of unit No  2   0.5 max. 0.3 max, µµf 

Characteristics, Class A I Ampl ifier (Each Unit): 

Plate—Supply Voltage  100 volts 
Cathode Resistor  220 ohms 
Ampl ification Factor  20 
Plate Resistance (Approx  )   4000 ohms 
Transconductance  5000 umhos 
Plate Current   8.5 ma 
Grid Voltage (Approx.) for plate current 
of 10 µa  —9 volts 

Mechanical: 

Operating Position  Any 
Maximum Length (Excluding flexible leads)   i-3l8" 
Length, Base Seat to Bulb Top (Excluding tip) 1.075" t 0.060" 
Diameter 0  366" to 0.400" 
Dimensional Outl ine   See General Section 
Bulb T3 
Leads, Flexible, Tinned   8 
Minimum length 1  5" 
Orientation and diameter  See Dimensional Outline 
Maximum untinned distance from base seat 0  050" 

See next Page. 
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Base JETEC No.EB-10 
BOTTOM VIEW 

Lead 1 —Plate of 
Unit No.2 

Lead 2 —Grid of 
Unit No.2 

Lead 3 —Heater 
Lead 4 —Cathode of 

Unit No.2 

Lead 5 —Cathode of 
Unit No.l 

Lead 6 —Heater 
Lead 7 —Grid of 

Unit No.1 
Lead 8 —Plate of 

Unit No.1 

AMPLIFIER — Class A I

Values are }or Each Unit 

Maximum Ratings, Absolute Values: 

For operation at altitudes uq to 60,000 feet 

PLATE VOLTAGE   165 max. volts 
GRID VOLTAGE: 

Positive bias value   0 max, volts 
Negative bias value   55 max, volts 

PLATE DISSIPATION   1.1 max. watts 
PEAK HEATER—CATHODE VOLTAGE: 
Heater negative with respect to cathode 200 max, volts 
Heater positive with respect to cathode 200 max. volts 

BULB TEMPERATURE (At hottest point 
on bulb surface)  220 max. oC 

Maximum Circuit Values: 

Grid—Circuit Resistance: 
For cathode—bias operation 1  2 max. megohms 

~ With external shield having inside diameter of O.u05" connected Lo 
cathode of unit under test. 

CHARACTERISTICS RANGE VALUES FGR EQUIPMENT DESIGN 

Values are for Each Unit and are Initial, 

Unless Otherwise Syecified 

Note Nin. Nax. 

Heater Current 
Direct Interelectrode 
Capacitances: 

1 280 320 ma 

Grid to plate  2 1.2 1.8 µµf 

Grid to cathode and heater. 
Plate to cathode and heater 
(Unit No. 1)  

Plate to cathode and heater 
(Unit No.2)  

Grid of unit No.1 to grid of 
unit No.2  

2 

2 

2 

2 

1.4 

0.2 

0.22 

— 

2.4 

0.36 

0.42 

0.011 

µµf 

µµf 

µµf 

µµf 

rotes i and 2: See next page. 
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Note Nin. Max. 

Plate of unit No.1 to plate of 
unit No.2   2 — 0.5 

Ampl ification Factor 1  3 17 23 
Plate Current (1)   1,3 6 11 ma 
Plate—Current Difference 

Between Units   1,3 — 2 ma 
Plate Current (2) 1  4 — 100 µa 
Transconductance: 

With heater volts = 6.3 3 4100 5900 ~unhos 
Individual change from 
0 to 500 hours 1  3 — 20 % 

Individual change at end 
of 500—hour l ife test 
with heater voltage 
reduced to 5.7 volts 

Difference between average 
transconductance initially, 
and average after 500—hours, 
expressed as a percentage 
of the initial average. 1,3 — 15 % 

Reverse Grid Current 1  5 — 0.3 µa 
Grid—Emission Current   6,7 — —0.5 µa 
Heater—Cathode Leakage 
Current: 
Heater negative with 

respect to cathode 1  8 — 5 µa 
Heater positive with 

respect to cathode 1  8 — 5 ka 
Heater—Cathode Leakage 
Current at 500 hours: 
Heater negative with respect 

to cathode 1  8 
Heater positive with respect 

to cathode 1  8 
Leakage Resistance: 
Grid to all other electrodes 

tied together 1  9 100 — megohms 
Plate to all other electrodes 

tied together 1  10 100 — megohms 
Leakage Resistance at 500 hours: 
Grid to all other electrodes 

tied together   1,9 50 — megohms 
Plate to all other electrodes 

tied together 1  10 50 — megohms 

3 15 

µµf 

% 

— 10 µa 

— 10 µa 

Note 1: witn 6.3 vol is '8c or do on heater. 
N Dte 2: Without external Shield. 
Note 3: With plate—supply volts = 100, cathode resi st Or (ohms) = 220, 

and cathode—bypass capacitor (µf) = 1000. Each unit tested 
separately. Unit not under test connected to ground. 

Notes U to S0: See next pane. 
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h ate 4: with plate volts = 100 and grid volts = -9. Each unit tested 
separately. Unit not under test connected to ground. 

Note 5: With D1 ate volts = 100, grid resistor (megohms) = 1, and cathode 
resistor (ohms) = 200. Each unit tested separately. Unit not 
untler test connected to grou ntl. 

N Ote 6: With 7.5 volts do on heater. 

Note 7: With of ate volts = 100, grid resistor (megohms)= 1, and grid 
volts = -9. Preheated prior to testingg for 5 ml nutes at heater 
volts = 7.5 ac or dc R plate volts = 100, grid resistor (megohms) 
= 1, and cathode resistor (ohms) = 220. 

Note 8: With 100 volts Det ween heater and cathode. Each unit to sled 
seD arately. Unit not under test connected to ground. 

Note 9: with grid SOo volts negative with respect to all other electrodes 
tied together. 

Note 10: Witn plate 900 volts neg alive with respect to all other electrodes 
tied together. 

SPECIAL RATINGS AND PERFORMANCE DATA 

Values are }or Each Until, Unless Otherwise Syecified 

Shock Rating: 

Impact Acceleration  450 max, g 
This test is perfcrmed on a sample lot of tubes from each 

production run. Tubes are held rigid and are tested in four 

different positions. At the end of this test, tubes wi l l 

not show permanent or temporary shorts or open circuits, and 

are required to meet establ ished l imits for low-frequency 

vibration, heater-cathode leakage current, and transcon-

ductance change. 

Fatigue Rating: 

Vibrational Acceleration   2.5 max. g 
This test is performed on a sample lot of tubes from each 
production run. Tubes are rigidly mounted and subjected in 

each of three positions to 2.5 g vibrational acceleration 

at 60 cycles per second for 32 hours. At the end of this 

test, tubes wi l l not show permanent or temporary shorts or 
open circuits and are required to meet establ ished l imits for 
low-frequency vibration, heater-cathode leakage current, and 

transconductance change. 

Low-Frequency Vibration Performance: 

RMS Output Voltage   100 max. my 
This test is performed on a sample lot of tubes from each 

production run under the fol lowing conditions: Heater volts 

= 6. 3, plate-supply volts = 100, cathode resistor (ohms) _ 

220, cathode-bypass capacitor fµfl = 1000, plate load re-
sistor (ohms) = 10,000, and vibrational acceleration of 15 g 
at 40 cps. 

Heater-Cycling Life Performance: 

Cycles of Intermittent Operation   2000 min. cycles 
Under the fol lowing conditions: Heater volts = 7 cycled 

one minute on and four minutes off, heater 140 volts 
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rms with respect to cathode, and al l other elements connected 
to ground. At the end of this test, tubes wi l l not show 
heater—cathode shorts or open circuits. 

Audio-Frequency Noise and Micro phonic Performance: 
RMS Output Voltage  65 max. my 

This test is performed on a sample lot of tubes fi rom each 
production run under the fol lowing conditions: Units connected 
in paral lel, heater volts = 6.3, plate—supply volts = 100, 
cathode resistor lohms) = 100, plate load resistor (meg ohms) 
= 0.01, and cathode—bypass capacitor (µf) = 1000. The out—
put voltage of a tube, when tapped, wi l l not cause a reading 
on a vu meter greater than that produced when a cal ibrating 
signal of 65 mi l l ivolts rms is appl ied to the plates of the 
tube. 

Shorts and Continuity Test: 
This test is performed on a sample lot of tubes from each 
production run. In this test, a tube is considered in—
operative if it shows a permanent or temporary short or open 
circuit, or a value of reverse grid current in excess of I 
microampere under the conditions specifiied in the CHARACTER—
ISTICS RANGE VALUES for reverse grid current. 

I-Hour Stabil ity Life Performance: 
This test is performed on a sample lot of tubes from each 
production run to insure that the tubes have been properly 
stabi l ized. Life—test conditions are the same as those 
specified under 500—Hour Intermittent Life Performance, 
except that the test run at room temperature, At the end 
of I hour, the value of transconductance is read. The 
variation in transconductance fi rom the 0—hour reading wi l l 
not exceed 10 per cent. 

100-Hour Survival life Performance: 
This test is performed on a sample lot of tubes from each 
production run to insure a low percentage ofi early in —
operatives. Life test conditions are the same as those 
specified under 500—Hour Intermittent Life Performance, 
except that the test run at room temperature. At the end of 
100 hours, a tube is consitle retl inoperative if it shows a 
permanent or temporary short or open circuit or a value of 
reverse grid current in excess ofi l microampere under the 
conditions specified in CHARACTERISTICS RANGE VALUES. 

500-Hour Intermittent Life Performance: 
This test is performed on a sample lot ofi tubes from each 
production run toinsure high qual ity of the individual tube 
and togua rd against epidemic fai lures of any of the character—
istics indicated below. Life testing is conducted under the 
fol lowing conditions: Heater volts = 6. 3, plate—supply volts 
= 400, heater—cathode volts = 200 (heater positive with 
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respect to cathode), cathode resistor (ohms) = 220, grid 
resistor (megohmsl= I, and bulb temperature (oCl = 220. At 
the end of 500 hours, tube wi l l not show permanent shorts 

or open circuits, and wi l l be criticized for the total 
number of defects in the sample lot and for the number of 
tubes fai l ing to pass establ ished initial L imits of heater 
current, individual transconductance change, transconduct ante 
change with heater volts = 5.7, and 500—hour l imits for 
reverse grid current, heater—cathode leakage current, leak—

age resistance, and the difference in transconductance 
between the initial value and average value shown under 

CHARACTERISTICS RANGE VALUES. 

OPERATING CONSIDERATIONS 

The heater suyyCy should be wel l regulated because l ife 

and rel iabi l ity of the 61 41 are adversely affected by de—

partures from the 6.3—volt value. The extent to which l ife 

is affected is a function of the amount of these departures 

and their durations. 

The ,{CexibCe leads of the 61 1 1 are usual ly soldered to the 

circuit elements. Soldering of the connections should be made 

as far as possible from the glass button. If this precaution 

is not fol lowed, the heat of the soldering operation wi l l 

crack the glass seals of the leads and damage the tube. 
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6136 ~~ e 

SHARP-CUTOFF PENTODE F 
7-PIN MINIATURE TYPE 

Intended for applications inhere dependable performance under 
shock and vibration is paramount. This "premium" type is 

similar to the tiA~6 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  6.3 t 10% ac or do volts 
Current  0.3  amp 

Direct Interelectrode Capacitances:° 
Grid No.1 to plate   0.0035 max. µµf 
Grid No.l to cathode, grid No.3 & 

internal shield, grid No. 2, 
and heater   6 µµf 

Plate to cathode, grid No.3 k 
internal shield, grid No.2, 
and heater   5 µµf 

Characteristics, Claas A i Amplifier: 

Plate-Supply Voltage   100 250 volts 
Grid No.3 (Suppressor Grid)  ~ ~ 
Grid-No.2 (Screen-Grid) Supply Voltage 100 150 volts 
Cathode Resistor   150 68 ohms 
Plate Resistance (Approx.)   0.5 1 megohm 
Transconductance   3900 5200 µmhos 
P1 ate Current  5 10.6 ma 
Grid-No.2 Current  2.1 4.3 ma 
Grid-No.l (Control-Grid) Voltage 
(Approx.) for plate current of 10 µa -4.2 -6.5 volts 

Mechanical: 

Operating Position  Any 
Maximum Overall Length   2-1/8" 
Maximum Seated Length  1-7/13" 
Length, Base Seat to Bulb Top (Excluding tip). 1-1/2" t 3/32" 
Maximum Diameter   3/4" 
Dimensional Outl ine See General Section 
Bulb   T5-1i2 
Base Small-Button Miniature 7-Pin (JETEC No.E7-1) 

Basing Designation for BOTTOM VIEW   76K 

Pin 1 -Grid No.1 
Pin 2 -Grid No.3, 

Internal 
Shield 

Pin 3 -Heater 

AMPLIFIER — Class A I

Maximum Ratings, Absolute Values: 

PLATE VOLTAGE 

°,~: See next page. 

Pin 4 -Heater 
Pin 5 -Plate 
Pin 6 -Grid No.2 
P i n 7 -Cathode 

330 max. volts 

4-SB ELECTRON TUBE DIVtS10N TENTATIVE DATA 1 
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6136 
SHARP-CUTOFF PENTODE 

GRID-No.3 (SUPPRESSOR-GRID) VOLTAGE  0 max. volts 
GRID-No.2 (SCREEN~RID) VOLTAGE  165 max. volts 
GRID-No.l (CONTROL-GRID) VOLTAGE: 

Positive bias value  0 max. volts 
GRID-No.2 INPUT 0  7 max, watt 
PLATE DISSIPATION 3  3 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 100 max. volts 
Heater positive with respect to cathode. 100 max. volts 

BULB TEMPERATURE (At hottest point 
on bulb surface)   165 max. °C 

Typical Operation as Resistance-Coupled Ampl ifier: 

See RESISTANCE-COUPLED AMPLIFIER CRART 
at end of tabulated data for this type 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance: 
For fixed-bias operation   0.25 max, megohm 
For cathode-bias operation 0  5 max. megohm 

~ Without external shield. 

Connectetl to cathode at socket. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Values are Initial, Unless Otherwise Specified 

Xate Nin. Nax. 

Heater Current   1 0.275 0.325 amp 
Direct Interelectrode 
Capacitances: 
Grid No.1 to plate   2 - 0.0035 ~.µf 
Grid No.l to cathode, 

grid No.3 d internal 
shield, grid No. 2, 
and heater   2 4.6 7.2 Fyif 

Plate to cathode, 
grid No.3 & internal 
shield, grid No. 2, 
and heater   2 3.9 5.9 Nµf 

Plate Current (1)   1,3 8 13.5 ma 
Plate Current (2)   1,4 - 35 Na 
Grid-No.2 Current  1,3 2.6 6 ma 
Transconductance, Grid No.1 

to Plate: 
With heater volts = 6.3. 3 4150 6250 '.mhos 
With heater volts = 5.5. 3 3900 - ~mlhos 
At 500 hours with heater 
volts = s  3   3 360o sz5o Nmh°s 

Notes 1 ~to ¢: See next page. 

4-58 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
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SHARP-CUTOFF PENTODE 

Note Nin. Max. 

Difference between average 
transconductance initially, 
and average after 500 hours, 
expressed as a percen+age 
of the initial average 1,3 — 17 % 

Reverse Grid—No.1 Current 1  5 — i µa 
Reverse Grid—No.i Current at 
500 hours 1  5 — 1 µa 

Grid—No.l—Emission Current 6 — —2 µa 
Heater—Cathode Leakage 
Current: 
Heater 100 volts negative 

with respect to cathode. 1 — 10 µa 
Heater 100 volts positive 

with respect to cathode. 1 — 10 µa 
Heater—Cathode Leakage Current 
at 500 hours: 
Heater 100 volts negative 

with respect to cathode. 1 — 10 µa 
Heater 100 volts positive 

with respect to cathode. 1 — 10 µa 
Leakage Resistance: 
Grid No.1 to all other 

electrodes   1,7 100 — megohms 
Plate to all other electrodes. 1,8 100 — megohms 

Leakage Resistance at 500 hours: 
Grid No.1 to all other 
electrodes 1  7 50 — megohms 

Plate to all other electrodes. 1,8 50 — megohms 

Nate 1: With 6.3 volts ac or do on heater. 

Note 2: Without eXte rn al Shield. 

Note 3: With plate—supply voltage of 250 volts, grid—N o.2 supply voltage 
of 150 volts, cathode resistor of 68 ohms, cathode—bypass 
capacitor of 1000 µf, and grid No.3 tied to cathode. 

Note u: With plate voltage of 250 volts, grid—No.2 voltage of 150 volts, 
grid—No.i vol taye of —9 volts, plate load resistor of 0.1 meg ohm, 
and grid No.3 teed Lo Cath otle. 

Note 5: With plate voltage of 250 volts, grid—No.3 voltage of 0 volts, 
grid—N o.2 voltage of 150 volts, grid—No.i voltage of —1 volt, 
and grid—No.1 resistor of 0,25 meg ohm. 

Note 6: With ].5 volts a r tic on heater, plate voltage of 250 volts, 
grid—No.3 voltage of 0 volts, grid—No.2 voltage oP 150 volts, 
grid—N o.1 voltage of —10 volts, and grid—N o.1 resistor of 0.25 
megohm. 

Note 7: With grid No.1 100 volts negative with respect to all other 
electrodes tied together. 

Note 8: With plate 300 volts negative with respect to all other elect rode5 
tied together. 

4-58 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
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SHARP-CUTOFF PENTODE 

SPECIAL RATINGS AND PERFORMANCE DATA 

Shock Rating: 
Impact Acceleration  450 max, g 
This test is performed on a sample lot of tubes from each 

production run. Tubes are held rigid and are tested in 
four different positions. At the end of this test, tubes 

wi l l not show permanent or temporary shorts or open 
circuits, and are required to meet establ ished l imits for 
low-frequency vibration, heater-cathode leakage current, 
reverse grid-No. l current and transconduct ante. 

Fatigue Rating: 

Vibrational Acceleration   2.5 max. g 

This test is performed on a sample lot of tubes from each 

production run. Tubes are rigidly mounted and subjected 

in each of three positions to 2.5 g vibrational accelera-

tion at 60 cycles per second for 32 hours. At the end of 

this test, tubes wi l l not show permanent or temporary 

shorts or open circuits, and are required to meet establ ished 
l imits for low-frequency vibration, heater-cathode 
leakage current, reverse grid-No. l current, and trans-
conductance. 

Low-Frequency Vibration Performance: 

RMS Output Voltage   300 max. my 
This test is performed on a sample tot of tubes from each 
production run under the fol lowing conditions: Heater 

voltage of 6.3 volts, plate-supply voltage of 250 volts, 

grid No.3 tied to cathode, grid-No.2 supply voltage of 

150 volts, cathode resistor of 68 ohms, cathode-bypass 

capacitor of 1000 µf, plate load resistor of 2000 ohms 

and vibrational acceleration of 2.5 g at 25 cps. 

Neater-Cycling Life Performance: 

Cycles of Intermittent Operation 2000 min, cycles 
Under the fol lowing conditions: Heater voltage of 7.5 volts 
cycled one minute on and one minute off, heater 135 volts 
positive with respect to cathode, and al l other elements 
connected to ground. 

Shorts and Continuity Test: 

This test is performed on a sample lot of tubes from each 
production run. In this test a tube is considered in-
operative if it shows a permanent or temporary short or 
open circuit, or a value of reverse grid-No. l current in 
excess of I.0 microampere under the conditions specified 
in the Characteristics Range Values for reverse grid-No. l 
current. 

4-58 ELECTRON TUBE DIVWON TENTATIVE DATA 2 
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SHARP-CUTOFF PENTODE 

1-Hour Stability Life Performance: 
This test is performed on a sample lot of tubes from each 
production run to insure that the tubes have been properly 
stabi l ized. Tubes are checked for transconductance under 
conditions specified under 500-Hour Intermittent Life 
Performance. At the end of I hour, the value of trans-
conductance is read. The variation in transconductance 
from the 0-hour reading wi l l not exceed 10 per cent. 

100-Hour Survival Life Performance: 
This test is performed on a sample lot of tubes from each 
production run under conditions specified under 500-Hour 
Intermittent Life Performance to insure a low percentage 
of early inoperatives. At the end of 100 hours, a tube is 
considered inoperative if it shows a permanent or temporary 
short or open circuit or a value of reverse grid-No. l 
current in excess of I.0 microampere under the conditions 
specified in Characteristics Range Values. 

500-Hour Intermittent Life Performance: 
This test is performed on a sample lot of tubes from each 
production run to insure high qual ity of the individual 
tube and to guard against epidemic fai lures of any of the 
characteristics indicated below. Life testing is conducted 
under the fol lowing conditions: Heater voltage of 6.3 
volts, plate-supply voltage of 300 volts, grid No.3 tied 
to cathode, grid-No.2 supply voltage of 150 volts, heater-
cathode voltage of 135 volts Theater positive with respect 
to cathode), cathode resistor of 80 ohms and grid-No. l 
resistor of 0.5 megoh m, At the end of 500 hours, tube 
wi l l not show permanent shorts or open circuits and wi l l 
be criticized for the total number of defects in the 
sample lot and for the number of tubes fai l ing to pass 
establ ished initial l imits of heater current, and 500 hour 
l imits for reverse grid-No. l current, heater-cathode 
leakage current, leakage resistance, transconductance 
range, and the difference in transconductance between the 
initial value and average value shown under Characteristics 
Range Values. 

4-5$ ELECTRON TUBE DIVISION TENTATIVE DATA 3 
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SHARP-CUTOFF PENTODE 

OPERATING CONDITIONS AS RESISTANCE-COUPLED AMPLIFIER 

Plate-Supply Voltage 
Plate Load Resistor 
Grid-No.2 Resistor 
Grid-No.i Resistor 
(Of following stage) 

Cathode Resistor 
Peak Output Voltage' 
Voltage Gain•

90 volts 
megohm 
megohm 

megohm 
ohms 
volts 

0.1 0.22 0.47 
0.09 

0.22 
2100 
32 
72 

0.26 

0.47 
3200 
32
99 

0.75 

1 
6500 
32
126 

Plate-Supply Voltage 
Plate Load Resistor 
Grid-No.2 Resistor 
Grid-No.1 Resistor 

IOf following stage) 
Cathode Resistor 
Peak Output Voltage' 
Voltage Gain•

180 volts 
megohm 
megohm 

megohm 
ohms 
volts 

0.1 0.22 0.47 
0.15 

0.22 
900 
82 
116 

0.43 

0.47 
1700 
67 
171 

1 

1 
3400 
65 
232 

Plate-Supply Voltage 
Plate Load Resistor 
Grid-No.2 Resistor 
Grid-No.l Resistor 
(Of following stage) 

Cathode Resistor 
Peak Output Voltage' 
Voltage Gain' 

300 volts 
megohm 
megohm 

megohm 
ohms 
volts 

0.1 0.22 0.47 
0.24 

0.22 
600 
103 
145 

0.5 

0.47 
1000 
108 
230 

1.1 

1 
1900 
105 
318 

' Obtained across grid—N o.i resistor o following stage and is for the 
condition where the signal level is adequate to 5wi ng the grid—No.l of 
the resistance—coupled amplifier tube to the point where its grid—No.1 
starts to draw current. 

' At 5 volts (RMS) output. 

Note: Coupl ing caDac itors shoul0 De selected to give desired frequency 
response. Catnode and grid—N o.2 resistors should De atlequ at ely 
DyD assed. 
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AVERAGE PLATE CHARACTERISTICS 

Ef=6.3 VOLTS 
GRID-N42 VOLTS=150  
GRID-NQ3 VOLTS=O 
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AVERAGE CHARACTERISTICS 

Ef =6.3 VOLTS 
GRID-N~2 VOLTS=100 
GRID-Ns3 VOLTS=O 
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6136 
AVERAGE CHARACTERISTICS 

Ef=6.3 VOLTS 
_= PLATE VOLTS=250 

' GRID-N83 VOLTS=O 
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AVERAGE CHARACTERISTICS 

Ef=6.3 VOLTS 
PLATE VOLTS-250 
GRID-N43 VOLTS 0  p' 
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6173 
UHF DIODE 
"PENCIL" TYPE 

For use to pulse-detection and pulse-power-measurtnQ serutce 
at frequencies up to 3300 Nc 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage   6.3 t 10% .ac or do volts 
Current 0  135   amp 

Resonant Frequency (Approx  )  1600 Mc 
Direct Interelectrode Capacitance (Approx.):°
Plate to cathode 

Mechanical: 

Operating Position  A°Y 
Dimensions  See Dimensional Outline 
Socket Cinch No.54A16325, or equivalent 
Terminal Connections (See Dimensional Outline): 

P 

H -Heater Leads 

P - Plate Terminal 
(Adjacent to 
pinch-off) 

r r 

1.1 fJa,f 

K -Cathode Terminal 
(Adjacent to 
heater leads) 

PULSE-DETECTION and 
PULSE-POWER-MEASURING SERVICE 

Maximum Ratings, Absolute Values: 

PEAK INVERSE PLATE VOLTAGE  1000 max• volts 
PEAK PULSE PLATE VOLTAGE  150 max. volts 
PEAK PULSE PLATE CURRENT  1 max. amp 
DC PLATE CURRENT  1 max. ma 
PEAK HEATER-CATHODE VOLTAGE: 

Neater negative with respect to cathode 90 max, volts 
Heater positive with respect to cathode 90 max: volts 

SEAL TEMPERATURE (Plate or cathode) 175 max. °C 

HALF-NAVE RECTIFIER 

Maximum Ratings, Absolute Values: 

PEAK INVERSE PLATE VOLTAGE  375 max, volts 
PEAK PLATE CURRENT. 50 max. ma 
HOT-SWITCHING TRANSIENT PLATE CURRENT: 

Eor duration of 0.2 second maximum. 250 max. ma 
DC OUTPUT CURRENT   5.5 max. ma 

°, ~, ~: See next page. 
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RADIO CORIORATION OF AMF RICA, HARRISON, NEW JERSEY 

DATA 1 



6173 
UHF DIODE 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode 90 max. volts 
Heater positive with respect to cathode 90 max. volts 

SEAL TEMPERATURE (Plate or cathode) 175 max. °C 

o Without external 5hiel d. 

~ In this class of service, the heater should be allowed to warm up for a 
minimum of 60 sec ontls before plate voltage is appl ied in order to at low 
the cathode to reach normal operating temperature and to be able to 
Supply the high peak plate currents encountered in Chis class Of 5e ry ice. 

~ A minimum plate-load impedance (including the source impedance) of 300 
ohms Is requi retl tol imit the hot-switching transient plate current and 
t he reDy prevent damage to the tube when the plate voltage is appl ied. 

CHARACTERISTICS RANGE VALUES FDR EQUIPMENT DESIGN 

M1'o to Min. ,Max. 

Heater Current 1 0.127 0.143 amp 
Qirect Interelectrode Capacitance: 

Plate to cathode 2 0.8 1.4 µµf 
Tube Voltage Drop  1,3 - 15 volts 

Note 1: With 6.3 volts ac or do on healer. 

Note 1: Without external shield. 

Note 3: With peak plate current of 50 mi ll iamperes provided by an appl ied 
do voltage. Tube drop is measured Oy a voltmeter cennec led 
O etween plate and Cat hbd e. 

OPERATING CONSIDERATIONS 

Connections to the cathode terminal and the plate terminal 

5 hould be made by flexible spring contacts Only. The connectors 

must make firm, large-surface contact, yet must be sufficiently 

flexible so that no part of the tube is subjected to strain. 

Unless this recommendation is observed, the glass-to-metal 

seals may be damaged. 

The heater leads should not be soldered to the circuit 

elements. The heat of the soldering operation may crack the' 
glass seals of the heater leads and damage the tube. 

The accompanying Pulse Rating Chart represents graphical ly 

the relationships between pulse duration, pulse-repetition 

rate, and peak-pulse plate current. This Chart gives the 

equipment designer a wide choice of operating parameters 

Within the tube's ratings. 

Dotted boundary l ine "ABC" is the locus of the maximum 
peak-pulse-plate-current values for various pulse durations. 

In most appl ications, two of the three parameters shown in 

the Pulse Rat ing Chart are known. Knowing any two parameters, 

the equipment designer can select from the Chart the maximum 
al lowable value of the third parameter. For example, if an 

appl ication requires a I-microsecond pulse and a pulse-

repetition rate of 1000 pulses per second, the maximum al lowable 

peak-pulse plate current is I ampere. Since the Pulse-

repetition rate of 1000 is a maximum value fora pulse duration 

-►Indicates a cnang e. 
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6173 
UHF DIODE 

TYPE" FOR PULSE—DETECTION 

GENERAL DATA 

SERVICE 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage   6.3 t 10% ac or do volts 
Current 0  135   amp 

Mc Resonant Freq.(Approx.) 1600  
Direct Interelectrode Capacitance (Approx.l: 
Plate to Cathode 1.1  

Mechanical: 

Terminal Connections: 

H -Heater Leads 

P-Plate Cyl inder 
(Adjacent to 

Pinch-off) 

µµ f 

K -Cathode Cyl inder 
(Adjacent to 

Heater Leads) 

Mounting Position   AnY 
Dimensions   See Outl ine Drawing 

PULSE-DETECTION AND 
PULSE-POWER-MEASURING SERVICE• 

McXlmum Ratings, Absolute Values: 

PEAK INVERSE PLATE VOLTAGE   1000 max. volts 
PEAK PULSE PLATE VOLTAGE   150 max. volts 
PEAK PULSE PLATE CURRENT   1.0 max. amp 

AVERAGE PLATE CURRENT   1 max. ma. 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode 90 max. volts 

Heater positive with respect to cathode 90 max. volts 

SEAL TEMPERATURE (Plate or Cathode) 175 max. °C 

HALF-WAVE RECTIFIER 

Maximum Ratings, Absolute Values: 
PEAK INVERSE PLATE VOLTAGE   375 max. volts 
PEAK PLATE CURRENT 50 max. ma 
HOT-SWITCHING TRANSIENT PLATE CURRENT 

For duration of 0.2 second maximum 250 max. ma 
DC OUTPUT CURRENT   5.5 max. ma 

(continued on next page) 

• In Lois class of service, the neater should oe allowetl to warm up far a 
minimum of 60 secontls OetD re plate-voltaye is appl ied in order to allow 
the cathode to reach normal operating temperature antl to. he able to 
supply the nigh Deak Dl ate currents encountered in Lnis class Of ser—
vice. 

• A minimum plate—load impedance (incl ud in9 the source impedance) of 300 
ohms is required to l imit the hot—switcning transient plate current and 
t ne reby prevent damage SD the tube Wnen [ne plate voltage is applied. 

JULY 1, 1952 TINS DEPARTMENT TENTATIVE DATA 
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UHF DIODE 

PEAK HEATER—CATHOGE VOLTAGE: 
Heater negative with respect to cathode 90 max. volts 
Heater positive with respect to cathode 90 max. volts 

SEAL TEMPERATJRE (Plate or Cathode]   175 max. oC 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Nin. Nax. 

Heater Current  1 0.123 0.143 amp 
Plate—to—Cathode Capacitance — 0.8 1.4 µµf 
Tube Voltage Drop 1 2 — 15 volts 

Note 1: With 6.3 volts ac or do on heater. 
Note 2: With peak plate current of 5o mi ll iampe res prov idea by an appl ied 

d[ voltage. 7u be drop is measured by a voltmeter coon ectetl bet Aeen 
plate and cathode. 

INSTALLATION CONSIDERATIONS 

Connections tothe cathode cyl inder and plate cyl inder 
should be made by flexible spring con+act=_ only. The 
connectors must make firm, large—surface contact, yet 
must be sufficiently flexible so that no part of the tube 

is subjected to strain. Unless this recommendation is 
observed, the glass—to—metal seals may be damaged. 

The heater leads of the 6173 fit the Cinch Socket 

No.54A16325. They should not be soldered to circuit 

elements. The heat of the soldering operation may crack 

the glass seals of the heater leads and damage the tube. 

JULY 1, 1952 
TUBE DEPARTMENT 

RADIO CORRORATION Of AMERICA, HARRISON, NEW JERSEY 
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6173 
UHF DIODE 

of I microsecond, it fol lows that any pulse-repetition rate 

up to 1000 may be used under these conditions. If a longer 

pulse duration is required, e.g., 1.5 microseconds, and the 

same pulse-repetition rate of 1000 is required, the maximum 

al lowable peak-pulse plate current is 0.67 ampere. 

In appl ications where groups of pulses are employed, the 

equipment designercantotal thepulse duration of the individual 

pulses in any one group and then treat the pulse duration of 

the group as a single wide pulse. 

i 
1.987 ~~ 
MAX. 

1

.312 ~~ 
MA%, 

.Olfi +.002 ~.00I~~DI'A~ 
2 HEATER TERMINALS 

METAL 
PLATE TERMINAL 

,250 ~2.003~DIA. 

GLASS 

;320 MAX, DIA. 

X 080 ~M AX. 

I

~ UN TINNED 

V'--115 M t.040~~AT 
TERMINAL TIPS 

9205-769681 

METAL 
CATHODE TERMINAL 

,2501.003 DIA. 
(NOTE I) 

NOTE I: THE MAXIMUM ECCENTRICITY OF THE CATHODE TERMINAL 
WITH RESPECT TO THE PLATE TERMINAL IS 0.006". ECCENTRICITY 

IS MEASURED BY CHUCKING THE PLATE TERMINAL 0.050"TO 0.100" 

F ROM THE GLASS MID-SECTION, ROTATING THE TUBE, AND MEASURING 

ONE-HALF THE TOTAL TRAVEL DISTANCE OF THE CATHODE TERMINAL 

AT A POINT 0.080" FROM THE FREE END OF THE CATHODE TERMINAL. 

9-58 ELECTRON TUBE DIVISION 
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PULSE RATING CHART 
I I I I I I I 

Ef=6.3 VOLTS 
DC PLATE MILLIAMPERES = I 
DOTTED LINE~~ABC"IS THE LOCUS OF THE 

MAXIMUM-PEAK-PULSE-PLATE-CURRENT 
VALUES FOR VARIOUS PULSE DURATIONS. 
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AVERAGE PLATE CHARACTERISTICS 
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6197 
POWER PENTODE 

FOR "ON—OFF" CONTROL APPLICATIONS INVOLVING 
LONG PERIODS OF OPERATION UNDER CUTOFF CONDITI ON S 

GENERAL DATA 

Electrical: 

Heater, Pure Tungsten, for Unipotential Cathode: 
Voltage 6  3 t 5~ ac or do volts 
CurrJent at 6.3 volts 0.65   amp 

Direct Interelectrode Capacitances 
(Approx. with no external shield): 

Grid No.l to Plate   0.125 µµf 
Grid No.1 to Cathode and Heater 11.5 µµf 
Plate to Cathode and Heater   5.0 µµf 
Heater to Cathode   8.5 µµf 

Characteristics, Class A I Ampl ifier: 

Heater Voltage   6.3 volts 

Plate Voltage   250 volts 
Grid No.3   Connected to Cathode at Socket 
Grid—No.2 Voltage   150 volts 
Grid—No.l Voltage   —3 volts 
Mu—Factor, Grid No.2 to Grid No.l 22 
Plate Resistance   90000 ohms 
Transconductance   11000 µmhos 

Plate Current   30 ma 

Grid—No.2 Current   7 ma 
Maximum Plate Curre=nt for grid—No.l 

voltage of —12 volts   100 µamp 

Mechanical: 

Mounting POSIttOn .Vertical ; xori zontal operation permitted it 
pins No.3 and No.a are in a vertical Dlane 

Maximum Overall Length   2-5/8" 
Maximum Seated Length   2-3/8~~ 
Length, Base Seat to Bulb Top (Excluding tip) 2" t 3/32" 
Maximum Diameter   7/8„

Bulb   T-6-1/2 

Base   Small—Button Noval 9—Pin (JETEC No.E9-1) 
BOTTOM VIEW 

Pin l: Cathode 
Pin 2: Grid No.l 
Pin 3: Grid No.2 
Pin 4: Heater 
Pin 5: Heater 

Pin 6: Plate 
Pin 7: Grid No.3. 

Int. Shield 
Pin 8: Grid No.2 
Pin 9: Grid No.l 

fREQUENCY DIVIDER IN COMPUTER SERVICE 
and "ON—OFF" CONTROL SERVICE 

MaxlwaBE Ratings, Absolute Values: 

PLATE VOLTAGE  
GRID—No.3 (SUPPRESSOR) VOLTAGE  

300 max. volts 
0 max. volts 

MARCH 1, 1954 TUBE DEPARTMENT TENTATIVE DATA 
[A"10 COREORAi~ON OE AMF [I G, NA[IISON, NEW 1E t5EY 



6197 
POWER PENTODE 

GRID-No.2 (SCREEN) VOLTAGE 250 max. volts 
GRID-No.l (CONTROL-GRID) VOLTAGE   -50 max, volts 
PLATE DISSIPATION 7  5 max, watts 

2  5 max. watts 
CATHODE CURRENT   50 max. ma 
PEAK HEATER-CATHODE VOLTAGE: ' 
Heater negative with respect to cathode 180~max. volts 
Heater positive with respect to cathode 180'max. volts 

BULB TEMPERATURE (At hottest point 
on bulb surface)   200 max. °C 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance: 

For fixed-bias operation 0  1 max. megohm 
For cathode-bias operation 0  5 max. megohm 

GRID-No.2 INPUT 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Nate ,Min. Nax. 

Heater Current   1 0.61 0.69 amp 
Mu-Factor, Grid No.2 

to Grid No.l   1,2 19 25 
Plate Current (1)   1,3 26 46 ma 
Plate Current (2)   1,4 20 40 ma 
Plate Current (3)   1,5 - 100 µamp 
Grid-No.2 Current   1,4 5 9 ma 
Reverse Grid-No.1 Current 1,6 - 2 µamp 
Heater-Cathode Leakage Current: 

Heater negative with respect 
to cathode   1,7 - 40 µamp 

Heater positive with respect 
to cathode   1,7 - 40 µamp 

Transconductance   1,4 9000 13000 µmhos 

Note 1: with 6.3 volts a r do on neater. 

Note 2: with grid No.3 tied to cathode, grid No.2 tied to Dlate, plate 
voltage of 150 volts, grid-N o.2 voltage of 150 volts, and gfid-
NO.1 voltage of -3 volts. 

Note 3: With plate voltage of 50 volts, grid No.3 tied to catnod e, grid 
N o.2 voltage of 100 volts, and grid-N o.i voltage of 0 volts. 

Note u: With plate voltage of 250 volts, grid No.3 connected to cathode, 
grid-N o.2 voltage of 150 volts, and grid-No.1 voltage of -9 volts. 

x ote 5: With plate voltage of 250 olts, grid Xo.3 connected to cathode, 
grid-N o.2 voltage of 150 volts, and grid-No.1 Voltage of -12 volts. 

Note 6: With plate voltage of 250 volts, grid No.3 connected Lo Cathode, 
grid-No.2 voltage of 150 volts, grid-N o.1 supply voltage of -9 
volts, and grid-xo.iresistor of 0.25 megohm. 

Note 7: With 90 volts do between heater and cathode. 

• DC component must not exceed 40 volts. 

MARCH 1, 1954 TUBE DFAARTMENT TENTATIVE DATA 
RADIO COtFORAT1pN OF AMERIU, NARRISON, NEW 1E RSEY 
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AVERAGE PLATE CHARACTERISTICS 

WITH EC2 AS VARIABLE 
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6197 
AVERAGE PLATE CHARACTERISTICS 

WITH EG AS VARIABLE 

Ef=6.3 VOLTS 
GRID N?3 CONNECTED TO CATHODE 
GRID-N? 2 VOLTS= 150 

GRID-N41 (ZCI) MILLIAMPERES  ~______ 
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AVERAGE CHARACTERISTICS 

Ef=6.3 VOLTS 
PLATE VOLTS=300 
GRID Ns3 CONNECTED TO CATHODE 
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AVERAGE PLATE CHARACTERISTICS 

TRIODE CONNECTION 
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HIGH-MU TWIN TRIODE 
9-PIN MINIATURE TYPE 

Intended for applications where dependable performance 

under shock and vibration is paramount, and for "on-off" 
control applications involving long periods of operation 
under cutoff conditions. The 6201, a "premium" version 
of the 12AT7, may be used at frequencies up to 300 Kc. 

GENERAL DATA 

Electrical: 

Heater, Pure Tungsten, for Unipotential Cathodes: 
Heater arrangement Series Parallel 
Voltage  12.6 t 10% 6.3 t 10% ac or do volts 
Current  0.15 0.3 amp 

Direct Interelectrode Capacitances (Approx.): 
Grid-Drive 0¢eration: Without With 

External External 
Shield Shield' 

Grid to plate (Each unit). 1.6 1.6 µµf 
Grid to cathode and 

heater (Each unit) 2.5 2.5 µµf 
Plate to cathode and 
heater (llnit No. 1) 0.45 1.2 µµf 

Plate to cathode and 
heater (Unit No.2) 0.38 1.3 µµf 

Heater to cathode 
(Each unit)   2.8 2.8 µµf 

Plate to plate 0.24 - µµf 

Cathode-Drive Operation: Without With 
External External 
Shield Shield 

Plate to cathode 
(Unit No. l)   0.2 0.18 µµf 

Plate to cathode 
(Unit No. 2). 0.24 0.2 µµf 

Cathode to grid and.
heater (Each unit) 5 5 µµf 

Plate to grid and heater 
(Unit No. 1)   1.9 2.7 µµf 

Plate to grid and heater 
(Unit No.2)   1.8 2.7 µµf 

Characteristics, Class A i Am0l ifier (Each Unit): 

Plate-Supply Voltage   100 250 volts 
Cathode Resistor   270 200 ohms 
Ampl ification Factor   57 60 
Plate Resistance (Approx.) 14300 10900 ohms 
Transconductance   4000 5500 µmhos 
Plate Current  3.3 10 ma 
Grid Voltage (Approx.) for 

plate current of 10 µamp -5 -12 volts 

See next page. 

10-56 
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6201 
HIGH-MU TWIN TRIODE 

Mechanical: 

Mounting Position   Any 
Maximum Overall Length  2-3/16" 
Maximum Seated Length   1-15/16" 
Length, Base Seat ,to Bulb Top (Excluding tip) 1-9/16" t 3/32" 
Maximum Diameter  7/8" 
Dimensional Outl ine   See General Section 
Bulb  T-6-1/2 
Base Smal l-Button Noval 9-Pin (JETEC No.E9-1) 

Basing Designation for BOTTOM VIEW    9A 

Pin 1 - Plate of 
Unit No.2 

Pin 2 - Grid of 
Unit No.2 

Pin 3 - Cathode of 
Unit No.2 

Pins 4 & 9 -Heater of 
Unit No.2 

Pins 5&9 -Heater of 
Unit No.1 

Pin 6 - Plate of 
Un i t No.1 

Pin 7 - Grid of 
Unit No.l 

Pin 8 - Cathode of 
Un i t No. 1 

Pin 9 - Heater 
Mid-Tap 

AMPLIFIER - Class AI 

Values are for Each Unit 

Maximum Ratings, Absolute Values: 

PLATE VOLTAGE  ~ 330 max. volts 
GRID VOLTAGE: 

Negative bias value   55 max. volts 
Positive bias value   0 max. volts 

PLATE DISSIPATION 2  75 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode 100 max. 
Heater positive with respect to cathode 100 max. 

BULB TEMPERATURE (At hottest point 
on bulb surface)  180 max. 

Maximum Circuit Values: 

Grid-Circuit Resistance: 
For fixed--bias operation 
For cathode-bias operation 

volts 
volts 

oC 

0  25 max. megohm 
1:0 max. megohm 

Typical Operation as Resistance-Coupled Amplifier: 

See RESISTANCE-COUPLED ANPLIFIER CBART 
at end of tabulated data for this type 

a 
M ith external shield JETEC No. 315 connected to cathode of unit under 
test. 

~ With external shield JETEC No.315 connected to grid of unit under 
test. 

10-56 TUBE DIVISION TENTATIVE DATA 1 
RAp10 CORPORATION OF AMERICA. NARRISON. NEW JERSEY 
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HIGH-MU TWIN TRIODE 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN• 

Values Are For Each Unit and are Initial, 
Unless Otherwise S¢ecified 

Note Nin. Nax. 

Heater Current   1 0.138 0.162 amp 
Direct Interelectrode 

Capacitances: 
Grid to plate  2 1.3 1.9 µµf 
Grid to cathode and 

heater   2 2 3 µµf 
Plate to cathode and 
heater (Unit No. 1) 2 0.2 0.7 µµf 

Plate to cathode and 
heater (Unit No. 2) 2 0.16 0.6 µµf 

Heater to cathode. 2 2.1 3.5 µµf 
Plate to plate   3 0.15 0.33 µµf 

Ampl ification Factor 1,4 50 70 
Plate Current (1)   1,4 7 14 ma 
Plate—Current Difference 

Between Units  1,4 r• 3.2 ma 
Plate Current (2)   1,5 — 100 µamp 
Transconductance (1) 1,4 4500 6500 µmhos. 
Transconductance (1) at 
500 Hours  1,4 3800 6500 µmhos 

Transconductance (2) 3,6 4100 — µmhos 
Transconductance Change: 

Difference between 
average transconduc—
tance (1) initially, 
and average after 500 
hours, expressed as a 
percentage of the 
initial average   1;4 — 15 % 

Reverse Grid Current. 1,7 — 0.7 µamp 
Grid Emission Current 8,9 — 1.5 µamp 
Heater—Cathode 
Leakage Current: 
Heater negative with 
respect to cathode. 1,10 — 10 µamp 

Heater positive with 
respect to cathode. 1,10 10 µamp 

Leakage Resistance: 
Between grid and all 
other electrodes 
tied together 1  11 100 — megohms 

Each tube is stabil ized before characteristics testing Dy continous 
operation for at least YS hours at room temperature and with dlssi pation 
values equivalent to l ife test conditions. 

notes 1 to 11: See next page. 
10-56 ruse olvlsloN TENTATIVE DATA 2 
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HIGH-MU TWIN TRIODE 

Note Nin. Naz. 

Leakage Resistance: 
Between plate and all 
other -electrodes 
tied together  1,12 100 - megohms 

Leakage Resistance at 
500 Hours: 
Between grid and all 
other electrodes 
tied together  1,11 50 - megohms 

Between plate and all 
other electrodes 

tied together  1,12 50 - megohms 

Note 1: With 12.6 volts ac or do on heater (series connection). 

Note 2: Without external shieid and with unit not untler test connected to 
ground. 

Note 3: Without external shield. 
Note 4: With do plate-supply volts 250, cathode resistor (ohms) = 200, 

and cathode byppass capacitor of 1000 µf. Each unit tested 
separately. Unl't not untler test connected to ground. 

Note 5: With do plate-supply volts = 250, plate load resistance (meg-
o hmsl = 0.1E and do grid volts = -20. Each unit tested sepa-
rately. Unit not under test connected to ground. 

N Ote a; With 11.0 volts ac or do on heater (series connection). 
Note 7: With do plate-suppl volts = 250, 9ritl-circuit resistance (meg-

ohms) = 0. 5, Cath Odye resistor (ohms) = 200, and cathode Dy pd55 
c apac ltor of 1000 µf. Each unit tested separately. Unit not 
under test connected to grountl. 

Note 8: With 15.0 volts ac or do on heater (5er ies Connection). 

Note 9: W(th do plate volts = 250, grid-circuit resistance (megohms) _ 
0. 5, and do grid volts = -20. Each unit tested separately. 

Note 10: With 100 volts do between neater and cathode and units connec-
ted In parallel. 

Note 11: With grid 100 volts negative with respect to all other elec-
trodes tied together. 

Note 12: With plate g00 volts negative with respect to all other elec-
trodes tied together. 

SPECIAL RATINGS 6 PERFORMANCE DATA 

Shock Rating: 

Impact Acceleration  600 max, g 

This test is performed on a sample lot of tubes from each 
production run in a Navy Type, High-Impact (flyweight) 
Shock Machine. Tubes are held rigid in four different 
positions and are subjected to 20 blows at the specified 
maximum impact acceleration. At the end of this test, 
tubes wi ll not show permanent or temporary shorts or open 
circuits, and are required to meet establ ished l imits for 
vibrational acceleration, heater-cathode leakage current, 
and transconduct anc e. 

Fatigue Rating: 

Vibrational Acceleration   2.5 max. g 
This test is performed on a sample lot of tubes from each 

10-56 
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HIGH-MU TWIN TRIODE 

production run. Tubes are rigidly mounted and subjected 
in each of three positions to 2.5 g vibrational accelera-
tion at 25 cycles per second for 32 hours. At the end of 

this test, tubes wi l l not show permanent or temporary 

shorts or open circuits, and are required to meet estab-

l ished~l imits for impact acceleration, heater-cathode 

leakage current, and transconductance. 

Low-Frequency Vibration Performance: 

RMS Output Voltage  100 max. my 
This test is performed on a sample lot of tubes from each 

production run under the fol lowing conditions: plate of 

unit No. l tied to plate of unit No. 2, grid of unit No. 

I tied to grid of unit No. 2, heater volts = t2.6, do plate 
volts = 250, do grid volts = -3, plate load resistance 
(ohms) = 2000, and vibrational acceleration of 2.5 g at 
25 cycles per second. 

Heater-Cycling Life Performance: 

Cycles of Intermittent Operation  2000 min, cycles 
Under the fol lowing conditions and with the heaters of 

unit No. l and unit No.2 connected in paral lel: heater 

volts = 7.5 cycled one minute on and one minute off, 

heater 135 volts positive with respect to cathode, and 

plate and grid volts = 0. 

Audio-Frequency Noise and Microphonic Performance: 

RMS Output Voltage  100 max. my 
This test is performed on a sample lot of tubes from each 

production run under the fol lowing conditions: plate of 
unit No. l tied to plate of unit No. 2, grid of unit No. l 
tied to grid of unit No. 2, do heater volts = 12.6, plate-
supply volts = 300, cathode resistor (ohms) = 200 common 
to both units, and plate load resistance (ohms) = 10,000. 

Shorts and Continuity Test: 

This test is performed on a sample lot of tubes from each 

production run. in this test, a tube is considered inop-

erative if it shows a permanent or temporary short or open 

circuit, or a value of reverse grid current in excess of 
1.4 microamperes under the conditions specified in the 

CHARACTERISTICS RANGE VALUES for reverse grid current. 

i-Nour Stability Life Performance: 

This test is performed on a sample lot of tubes from each 

production run to insure that the tubes have been proper-

ly stabi l ized. With both units operating, each unit is 

c hecked for va ri ation in transconduct ante under conditions 

of maximum rated plate dissipation. At theend of I hour, 

the value of transconduct ante is read. The variat(on in 
transconductance from the 0-hour reading wi l l not exceed 

l0 per cent. 

10-56 ruse avi~ 
TENTATIVE DATA 3 

RADIO CORPORATION OF AME RIU. HARRISON, NEW JERSEY 



o` e2 
6201 

HIGH-MU TWIN TRIODE 

100-Hour Life Performance: 
This test is performed on a sample lot of tubes from each 
production run under the conditions of maximum rated 
pi ate dissipation to insure a low percentage of early in—
operatives. At the end of 100 hours, a tube is considered 

inoperative if it shows a permanent or temporary short or 

open circuit, oravalue of reverse grid current in excess 
of 1.4 microamperes under the conditions specified in 
CHARACTERISTICS RANGE VALUES for reverse grid current. 

500—Hour Average Life Performance: 
this 500—hour test is made on a sample lot of tubes from 
each production run to Insure high qual ity of the individ—
ual tube and to guard against epidemic fai lures of any of 
the characteristics Indicated below. With both units op—
erating, each unit is l ife tested separately at room 
temperature under the fol lowing conditions: heater volts 

= 12.6 ac or do (series connection), plate—supply volts = 
250, cathode resistor lohms) = 200, grid—circuit resist—
ance Imegohms) = 0.5, heater 135 volts positive with re—
spect to cathode, and bulb temperature 1°CI = 180. At 
the end of 500 hours, tube wi l l not show permanent shorts 

or open circuits and wi l l be criticized for the total num—

ber of defects in the sample lot and for the number of 
tubes fai l ing to pass the establ ished initial l imits for 
heater current, reverse grid current, heater—cathode leak—
age current, and 500—hour limits for transconductance (I), 
t ransconduct ante change, and leakage resistance as shown 
under CHARACTERISTICS RANGE VALUES. 

10-56 
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~ HIGH-MU TWIN TRIODE 
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OPERATING CONSIDERATIONS AS RESISTANCE-COUPLED AMPLIFIER 
(Each Unit) 

Plate-Supply Voltage 90 volts 
Plate Load Resistor 0.1 0.24 .0.51 megohm 
Grid Resistor (Of 

following stage) 0.24 0.51 1 megohm 
Cathode Resistor 2400 5300 11000 ohms 
Peak Output Voltage 13 15 16 volts 
Voltage Gain• 27 28 28 

Plate-Supply Voltage 180 volts 
Plate Load Resistor 0.1 0.24 0.51 megohm 
Grid Resistor (Of 

following stage) 0.24 0.51 1 megohm 
Cathode Resistor 1400 3600 7100 ohms 
Peak Output Voltage 28 31 33 volts 
Voltage Gains 33 33 32 

Plate-Supply Voltage 300 volts 
Plate Load Resistor O.i 0.24 0.51 megohm 
Grid Resistor (Of 

following stage) 0.24 0.51 1 megohm 
Cathode Resistor 1200 2900 6400 ohms 
Peak Output Voltage 47 52 55 volts 
Voltage Gain' 33 34 34 

~ AL 2 volts (rm51 output. 

Note: Coupl ing capacitors should be set eDt ed to give desired frequency 
response. Cathode resistors should De adequately bypass ed. 

10-56 TUBE DIVISION 
RADIO CO RPORAiION OP AMERICA, HARRIXJN. NEW IE RSEY 
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6201 
AVERAGE PLATE CHARACTERISTICS 

EACH UNIT 
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— PARALLEL HEATER ARRANGEMENT 

 0 

\~1

v

N 
N 

0 
N 

h _o 
PLATE MILLIAMPERES 

O 
a 

m 

o ~'' M 

0 
N 

J 
0 
8' 
N ~ 

Q 

a 

~~ 

0 
0 

n 

0 

TUBE DIVKION 
RADIO COMORATION W AAIEtIG. XARRISON. NEW lfRSfY 

92CM-9020 



6201 
AVERAGE CHARACTERISTICS 

EACH UNIT 

Ef=6.3 VOLTS 
PARALLEL HEATER ARRANGEMENT 
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AVERAGE CHARACTERISTICS 
EACH UNIT 
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6211 
MEDIUM-MU TWIN TRIODE 

9 —PIN MINIATURE TYPE 

For "on-off" control appiicattons inuoluin¢ 
long periods of operation under cutoff conditions 

GENERAL DATA 

Electrical: 

Heater, Pure Tungsten, for Unipotential Cathodes: 
Heater arrangement Series Parallel 
Voltage  12.6 t 5% 6.3 ± 5~ ac or do volts 
Current  0.15 0.3 amp 

Direct Interelectrode Capacitances:° 
Unit No.i LTnit No.2 

Grid to plate  2.22 2.22 µµf 

Grid to cathode and heater 2.90 2.90 µµf 

Plate to cathode and heater 0.54 0.46 µµf 

Heater to cathode  3.25 3.25 µµf 

Plate of unit No.1 to 
plate of unit No.2  0.56 µµf 

Grid of unit No.1 to 
grid of unit No  2 0.06 max. µµf 

Characteristics, Class Ai Amplifier (Each Unit): 

Plate-Supply Vcltage  100 volts 
Cathode Resistor  470 ohms 
Ampl ification Factor  27 
Plate Resistance (Approx.)  7500 ohms 
Transconductance  3600 µmhos 
Plate Current 4.6 ma 
Grid Voltage (Approx.) for plate voltage 

of 150 volts and plate current of 100 µamp.. -8 volts 

Mechanical: 

Mounting Position  Vertical, base up or down, 
or Horizontal with pins 1 and 5 in vertical plane 

Maximum Overall Length   2-3/16" 
Maximum Seated Length  1-5/16" 
Length, Base Seat to Bulb Top (Excluding tip) 1-9/16" ± 3/32" 
Maximum Diameter   7/8" 
Dimensional Outl ine See General Section 
Bulb   T-6-1/2 
Base   Small-Button Noval 9-Pin (JETEC No.E9-1) 

Basing Designation for BOTTOM VIEW   9A 

Fin 1 - Plate of Pin 6 - Plate of 
Unit No.2 Unit No.1 

Pin 2 - Grid ~ ©w ~ Pin 7 - Grid of 
Unit No.2 , Unit No.l 

Pin 3 - Cathode of ©~ O Pin 8 - Cathode of 
Unit No.2 ~i , Unit No.1 

Pins 4A9 - Heater of Ea~~~o Pin 9 - Heater 
Unit No.2 0 o Mid-Tap 

Pins 5 & 9 -Heater of 
Unit No.1 

o Without external shield. + Indicates a change. 

4-56 TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRIStlN, NEW 1"c RSEY 

DATA 1 



~~ 

621 I 

MEDIUM-MU TWIN TRIODE 

FREQUENCY DIVIDER IN COMPUTER SERVICE 
and "ON-OFF" CONTROL SERVICE 

Values are ,{or Each Unit 

Maximum Ratings, Absolute Values: 

PLATE VOLTAGE   200 max. volts 
GRID VOLTAGE: 

Negative bias value   100 max. volts 
Positive bias value   1 max. volt 

DC POSITIVE GRiD CURRENT  2 max. ma 
DC CATHODE CURRENT  16 max. ma 
PLATE DISSIPATION   1 max. watt 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode 180 max. volts 
Heater positive with respect to cathode 180•max. volts 

BULB TEMPERATURE (At hottest point 
on bulb surface)  120 max. °C 

Maximum Circuit Values: 

Grid-Circuit Resistance: 
For fixed-bias operation  0.1 max. megohm 
For cathode-bias operation  0.5 max. megohm 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Hin. Nax. 

Heater Current  1 0.138 0.162 amp 
Plate Current (Each unit) 1,2 4.8 5.5 ma 
Plate Current (Each unit) 1,3 3.6 5.6 ma 
Plate Current (Each unit) 1,2,4 - 100 µamp 
Transcbnductance 1 2  3 2700 4500 µmhos 
Reverse Grid Current (Units 

in parallel)  1,5 - 1 µamp 
Leakage Resistance (Each unit): 

Between grid and all other 

electrodes  1,6 100 - megohms 
Between plate and all 
other electrodes  1,7 100 - megohms 

Heater-Cathode 
Leakage Current: 

Heater negative with 
respect to cathode. 1,8 - 20 µamp 

Neater positive with 
respect to cathode. 1,8 - 20 µamp 

'Difference in Grid Voltage 
Between Units 1 2  9 - 1 volt 

contact Potential   1,10 - 1 volt 
Ampl ification Factor 

(Each unit). 1,2 23 31 
Note is with 12.6 volts ac or do on neater (series arrangement). 

• The do component must not exceed 90 volts. 

4-56 
~ Indicates a change. 
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MEDIUM-MU TWIN TRIODE 

Note 2: With plate-supply volts = 150, plate-circuit resistance (ohms) 
= 20,000, and gritl-circuit resistance (ohms) = 47,000, Each 
unit test etl separately. Unit not under test connected Lo ground. 

Note 3: With plate-supply volts = 100, cathode resistor (ohms) = u70, 
and cathode Dy pass capacitor of 1000 µf, Eacn unit tested sep-
arately. Unit not under test connected to ground, 

Note u: With gritl volts = -10. 

Note 5: With D1ate-su pDly volts = 150, cathode resistor (ohms) = u70, 
and grid-circuit resistance (megohm) = 0.5. 

Note 6: With grid 100 volts negative with respect to all other elec-
trodes tied together. 

Note 7: With plate 900 volts negative with respect to all other elec-
trodes tied together. 

Nate 8: With 100 volts do between heater and cathode and units connec—
ted in parallel, 

Note 9: With grid voltage adjusted for plate current of 100 vamp, 

Note 10: With plate volts = 100, grid current (Vamp) = 0.1, anq grid-
circuit resistance (megohm) = 0.1. Each unit tested separate-
ly, Unit not under test connected to ground. 

SPECIAL RATINGS b PERFORMANCE DATA 

Heater-Cycl ing Life Performance: 

Cycles of Intermittent Operation  2000 min, cycles 
For conditions: Series heater arrangement, heater volts = 

17, cycled I minute on and 4 minutes off, heater positive 

with respect to cathode by +100 volts dc, plate volts = 

0, and grid volts = 0. 

f Indicates a cnang e. 

4-56 TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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AVERAGE CHARACTERISTICS 

FOR EACH UNIT 

EF =12.6 VOLTS 

SERIES HEATER ARRANGEMENT 
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6211 
AVERAGE PLATE CHARACTERISTICS 

FOR EAGH UNIT 

E f = 12.6 VOLTS 
SERIES HEATER ARRANGEMENT 
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AVERAGE CHARACTERISTICS 

FOR EACH UNIT 

~ rE +,=12.8 VOLTS Y
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6336A 
Low-Mu Twin Triode 

For Use as a Series-Regulator Tube 
in Regulated DC Power Suppl ies

GENERAL DATA 

Electrical: 

Heater Characteristics and Ratings (Absolute-Maximum Vatuesl: 
Voltage (AC or DC)   6.3 f 0.6 volts 
Current at heater volts = 6.3 5  000 amp 
Peak heater-cathode voltage (Each Unit): 
Heater negafive with 

respect to cathode  300 max. volts 
Heater positive with 

respect to cathode  300 max. volts 
Cathode Warm-Up Time (Minimum)   30 sec 
Direct Interelectrode Capacitances: 
Grid to plate (Each Unit)   21.8 µµf 
Grid to cathode (Each Unit)   16.7 µµf 
Plate to cathode (Each Unit)   3.8 µµf 
Heater to cathode (Each Unit)   15 µµf 
Plate to plate  0.6 µµf 

Characteristics, Class A I AmDl if ier (Each Unit): 

Plate Supply Voltage  190 
Cathode Resistor  200 
Ampl ification Factor  2.7 
Plate Resistance (Approx  )   200 
Transconductance  13500 

volts 
ohms 

ohms 
µmhos 

Mechanical: 

Operating Position  Vertical, base down or up, or 
Horizontal with pins 1 and 4 in vertical plane 

Type of Cathodes  Coated Unipotential 
Maximum Overall Length ~ 4  750" 
Maximum Seated Length 4  188" 
Maximum Diameter 2  070" 
Bulb TT16 
Base Large-Wafer Octal 8-Pin with 

External Barriers and Sleeve (JEDEC Group 7, No.68-98) 
Basing Designation for BOTTOM VIEW  86D 

Pin 1 -Grid of 
Unit No.2 

Pin 2 -Plate of 
Unit No.2 

Pin 3 -Cathode of 
Unit No.2 

Pin 4 -Grid of 
Unit No.1 

Pin 5 -Plate of 
Unit No.1 

Pin 6 -Cathode of 
Unit No.l 

Pin 7 -Heater 
Pin 8 -Heater 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 

DATA I 
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6336A 
SERIES-REGULATOR SERVICE 

Values are for Each Unit 

Maximum Ratings, Absolute-Maximum Values: 

For operation at altitudes u~ to bo,000 feeta

PLATE VOLTAGE  400 max. volts 
GRID VOLTAGE: 

Negative-bias value  300 max. volts 
Positive-bias value  0 max. volts 

PLATE CURRENT  400 max. ma 
PLATE DISSIPATION  30 max. watts 
BULB TEMPERATURE (At hottest point on 

bulb surface)   250 max. oC 

Maximum Circuit Values: 
Grid-Circuit Resistance:b 

For fixed-bias operation   0.2 max. megohm 
For cathode-bias operation   0.5 max. megohm 

a Cool ing must be provided to keep bulb temperature within ratings at 
altitudes above 10,000 feet. 

b Minimum resistance per cathode should De 27 ohms or that resistance 
necessary to provide So per cent of the grid bias voltage, whichever 
is greater. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 

Heater Current  
Ampl ification Factor (Each Unit) 
Plate Current (Each Unit) 
Plate Current (Each Unit) 
Transconductance (Each Unit) 

1 4.75 5.25 amp 
1,2 2 3.4 
1  2 165 200 ma 
1  3 0 10 ma 
1,2 11000 16000 Nrnhos 

x ote is with 6.3 volts ac or do on heater. 
Note 2: With plate supply voltage of 190 volts, grid resistor of 500 

ohms (each grid), and cat node resistor of 200 ohms (each cathode), 
both triode units operating. 

Note 3: with plate voltage of 200 volts, and a grid-No.1 voltage of 
-10o volts (D oth triode units operating). 

SPECIAL RATINGS AND PERFORMANCE DATA 

Shock Rating: 

Impact Acceleration  720 max. g 
This test is performed on a sample lot of tubes from each 

production run to determine abi l ity of tube to withstand the 
specified impact acceleration. Tubes are held rigid in four 
different positions in a Navy Type, High-Impact (Flyweight) 
Shock Machine and are subjected to 20 blows at a hammer angle 
of 48°. At the end of this test, tubes wi l l be considered 
inoperative if they do not have a minimum plate current per 
unit of 150 mi l l iamperes, a minimum transconductance per unit 
of 9000 micromhos, a maximum heater-to-cathode leakage current 
(both units) of 100 microamperes, and a maximum reverse grid 
current Iboth units) of 8 microamperes. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 



6336A 
Variable-Frequency-Vibration Performance: 

This test is performed on a sample lot of tubes from each 
production run under the fol lowing conditions: Heater voltage 
of 6.3 volts, plate supply voltage of 190 volts, grid resistor 
of 500 ohms in each grid, cathode resistor of 200 ohms in each 
cathode (both units operating), and a plate load resistance of 
2000 ohms per unit. During operation, tubes are vibrated 
through the frequency range from 10 to 50 cycles per second 
with a constant vibrational acceleration of 10 g. During the 
test, tubes wi l l not show an rms output voltage across the 
plate load resistor in excess of 200 mi ll ivolts. 

1000-Hour Intermittent Life Performance: 

This test is performed on a sample lot of tubes from each 
production run to insure high qual ity of the individua6 tube 
and to guard against epidemic fai lures of any of the charac—
teristics indicated below. Life testing is conducted under 
the fol lowing conditions: Heater voltage of 6.3 volts, plate 
supply voltage of 190 volts, grid resistor of 500 ohms in each 
grid, and cathode resistor of 200 ohms in each cathode (both 
units operating). 

At the end of 1000 hours, tubes wi l l be considered in—
operative if they do not have a minimum plate current per 

unit of 150 mi l l iamperes, a minimum transconductance per unit 
of 9000 r~icromhos, a maximum heater—to—cathode leakage current 
Iboth units! of 100 microamperes, and a maximum reverse grid 
current (both units) of 8 microamperes. 

OPERATING CONSIDERATIONS 

Operating conditions for the 6336A should be selected to 
assure that there is always some voltage drop across the tube. 
In addition, bias voltage provided by the drop across the 
plate load resistor of the ampl ifier tube should not be less 
than5 volts to al low for variations in the characteristics of 
individual 6336A~s. A grid resistor of approximately 1000 ohms 
should be used to prevent parasitic osci l lations. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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6350 
MEDIUM-MU TWIN TRIODE 

~-n, ti ra: u i arueE rv~E. 
1~'or "on-off" control appiicatioas inuoluing ion>` 

peri~9s o~ c*,vratica Im~er cutoff conditions 

GENERAL DATA 

Electrical: 

~.er, Pure Tungsten, for Un~petentizl Cathodes: 
~ ~H?:-a cr arrangement Series Parallel 

Vol L+,le  i2 6 ± 5~ 6.3 ± 5~ ae or do volts 
. ~ree~  0.3 C.6 amp

*. Interelectr~~ Ca Ponces: 
'n t~,~ Mete iEcch uri*)' 3.2 

-r~~~d to cathode and heater (Each unit) 3.6 
Flste to cathode and heater (Each unit) 0.5 
.,- ~_er r_a ranc~de ;E~ch orit)  4.6 
Grid to grid x.042 max. 
i'Lae tc pl ,:t~:~ 1 IPa X . 

Vµ~ 

µµf 

µµf 
µµf 
µµt 
µµf 

Characteristics, Class A~ Aapl ifier (Each Unit): 

Fl -tom_ `;,~1 t ~;~  i~0 col is 
~~;id Voltage   -5 volts 
Ampl i?icaticn Factor   18 
P1r.te `;e s stance (_Laprrx.)   ;900 ohms 
;ansconduct~nce   4600 furhos 
Pl_ e Current  li ma 
Enid V,ltage (Approx.) for plate voltzge 

Ct .50 volts and pl=le current of 100 µa -11 volts 
Grid ilcltage (Approx.) 'tor plate voltage 
of 200 volts and olate current of 1 ma -12 volts 

Mechanical: 

Ooerzting Position .Any, but for the utmost in service, 
tube should be Vertical. with base up or down, or 

Horizontal with Dins 6 ono 9 in vertical plane 
Maximum. O~,~erall Length 2-5%&~" 
R'aximum Seated Length  2--318" 
Length, Base Seel to Uulb Top (Excluding tip) 2" ~ 3/32" 
Maximum Diameter   7i8" 
Dimensional. Outl ine See Gene rat Sectten 
Bulb   TE-i/2 
Base   Smal l-Button Noval 9-Pin (JETEC No,E9-1) 

3asing Designation for 30TT OM VIERJ  9CZ 

Pin 1 -Plate of 
Unit No.2 

Pin 2 -Cathode of 
knit No_2 

Pin 3 -Grid of 
L'nit No.2 

Pins 4h9-Heater of 
Unit No.2 

Pins 5&9 -Heater cf 
Unit No.l 

~ without external shield. 

Pin 6 -Plate of 
Unit No.l 

Pin 7 -Cathode of 
Unit No.1 

Pin 8 -Grid of 
Unit Na.l 

Pin 9 -Neater 
Mid-Tap 

5-57 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
RADiCI CORPOPATION Of AMFAICA, HARRISON, NEW 1E PSEY 



6350 
MEDIUM-MU TWIN TRIODE 

COMPUTER SERVICE and "ON-OFF" CONTROL SERVICE 

Unless Otherwise Syeci}tied, Values are for Each Unit 

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE 330 max. volts 
PEAK POSITIVE-PULSE PLATE VOLTAGE` 1000 max, volts 
DC GRID VOLTAGE: 

Negative bias value  g0 max. volts 
Positive bias value  4 max. volts 

PEAK NEGATIVE-PULSE GRID VOLTAf,E'  440 max, volts 
PEAK POSITIVE-PULSE GRID VOLTAGE`  14 max. volts 
DC GRID CURRENT  5.5 max. ma 
PEAK GRID CURRENT'   110 max. ma 
DC CATHODE CURRENT   45 max. na 
PEAK CATHODE CURRENT*  350 max. ma 
PLATE DISSIPATION: 

Either plate   4 max. watts 
Both plates (Both units operating) 7 max. watts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode 220 max. volts 
Heater positive with respect to cathode 220• max. volts 

BULB TEMPERATURE (At hottest point 
on bulb surface)   120 max. °C 

Maximum Circuit Values: 

Grid-Circuit Resistance: 
For fixed-bias operation   0.1 max, megohm 
For cathode-bias operation   0.5 .max. megohm 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Unless Otherwise Speci}tied, Values are }or Each Unit 

Note Min. Naz. 

Heater Current   1 0.275 0.325 amp 
Plate Current (1)   1,2 6 16 ma 

Plate Current (2)   1,3 - 1 ma 
Plate Current (3)   1,4 - 100 µa 
Transconductance   1,2 3200 6000 l.mhos 
Ampl ification Factor   1,2 15 21 
Reverse Grid Current (Units 

in parallel)   1,5 2.5 µa 
Heater-Cathode Leakage Cur-

rent: 
Heater negative with 

respect to cathode 1,6 15 fla 
Heater positive with 

respect to cathode 1,6 15 µa 

' Ontler the followin contlitions: rectan ular pulse; 
0.0a microsecond; pu1s0—re et it ion rate, 

1 
x IOb 

Dul se duration, 
D DDs; and duty Pactor, 

0. 0e. 

~ The do component must not exceed 110 volts. 

rotes 1 to 6: See next page. 

6-57 TENTATIVE DATA 1 
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6350 

MEDIUM-MU TWIN TRIODE 

Grid-Voltage Difference 

Between Units 

Leakage Resistance: 
Between grid and all 

other electrodes tied 

together 

Between plate and all 

other electrodes tied 

together  

Note 1: With 12.6 volts ac or do 

Note 2: Witn plate volts = 150 and grid 
separately. Unit not under test 

Note 9: 

x ote n: 

Note 5: 

Note 6: 

Note 7: 

Note 8: 

Note 9: 

With plate volts = 200 antl grid 
separately, unit not under test 

With plate volts = 150 and grid 
separately. Unit not antler test 

With plate volts = 180, grid vo 
s istance (megohms) = 0. 1. 

With 100 volts do Det ween heater 

Witn plate volts = 200 and gri 
current of 1 milliampere. 

Nith gritl 100 volts negative wi 
t rodes tietl together. 

with plate 300 volts negative w 
t rodes tied together. 

Note Nin. Max. 

1,7 2.5 volts 

1  8 100 - megohms 

1,9 100 - megohms 

on heater (series arrangement). 

volts = -5. Each unit testetl 
connected to ground. 

volts = -15. Each unit tested 
connected to ground. 

volts = -15. Each unit tested 
connected to ground. 

lts = -5, and grid-circuit re-

and cathode. 

d voltage adjusted Por plate 

th respect to all other elec-

ith respect to all other elec-

SPECIAL RATINGS 8 PERFORMANCE DATA 

Heater-Cycling Life Performance: 
Cycles of Intermittent Operation 2000 min. cycles 

Under the fol lowing conditions: heater volts = 7.5 cycled 

one minute on and four minutes off, heater 180 volts posi-

tive with respect to cathode, and al l other elements con-

nected to ground. 

6-57 
ELECTRON TUBE DIVISION 
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6350 
AVERAGE CHARACTERISTICS 

EACH UNIT 

Ep=6.3 VOLTS 
PARALLEL HEATER ARRANGEMENT 
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6350 
AVERAGE CHARACTERISTICS 

EACH UNIT 
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PARALLEL HEATER ARRANGEMENT 
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6350 
AVERAGE CHARACTERISTICS 

EACH UNIT 

Ef=6.3 VOLTS 
PARALLEL HEATER ARRANGEMENT  
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6550 

Beam Power Tube 
GENERAL DATA 

Electrical: 

Heater Characteristics and Ratings (Design-Center YaluesJ: 
Voltage (AC or DC)   6.3 ± 0.6 volts 
Current at heater volts = 6.3 1  600 amp 
Peak heater-cathode voltage: 
Heater negative with 

respect to cathode  300a max. volts 

Heater positive with 
respect to cathode  200b max. volts 

Direct Interelectrode Capacitances (Approx.):° 
Grid No.l to plate  0.85 µµf 
Grid No.1 to cathode & grid No.3. 

grid No.2, base sleeve, and heater. 14.0 µµf 
Plate to cathode & grid No.3, grid 

No.2, base sleeve, and heater 12.0 µµf 

Characteristics, Class A l AmOl ifier: 

Triode 
Connectiond 

Plate ̀ Joltage  250 450 400 
Grid-No.2 Voltage  250 450 225 
Grid-No.1 Voltage  -14 ~6 -16.5 
Ampl ification Factor 8 7.5 -
Plate Resistance (Approx  ) 12000 - 27000 
Transconductance 11000 - 9000 
Plate Current  140 150 87 
Grid-No.2 Current  12 - 4 
Grid-No.l Voltage (Approx.) 

for plate ma. = 1  -40 - —35 

Mechanical: 

volts 
volts 
volts 

ohms 
µmhos 

ma 
ma 

volts 

Operating Position  AnY 
Type of Cathode   Coated Unipotential 
Maximum Overall Length  4-3 /4" 
Maximum Seated Length   4-3/16" 
Maximum Diameter  2-1/16" 

Bulb ST16 

Base. Large-Wafer Octal 8-Pin with Sleeve (JEDEC Group 1, 
No.88-86) 

Basing Designation for BOTTOM VIEW 7S 

Pin 1 -Base Sleeve 
Pin 2 -Heater 
Pin 3 -Plate 
Pin 4 -Grid No.2 
Pin 5 -Grid No.1 

Pin 6 -No Internal 
Connection 

Pin 7 -Heater 
Pin 8 -Cathode, 

Grid No.3 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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6550 

AF POWER AMPLIFIER — Class 

Maximum Ratings, Design-Center Values: 

PLATE VOLTAGE. 600 max. volts 
GRID-No.2 (SCREEN-GRID) VOLTAGE  400 max. volts 
GRID-No.l (CONTROL-GRID) VOLTAGE: 

Negative-bias value  300 max. volts 
Positive-bias value  0 max. volts 

CATHODE CURRENT  175 max. ma 
GRID-No.2 INPUT  6 max. watts 
PLATE DISSIPATION  35 max. watts 
BULB TEMPERATURE (At hottest paint 
on bulb surface)   250 max. °C 

Typical Operation and Characteristics: 

Plate Voltage  250 400 volts 
Grid-No.2 Voltage  250 225 volts 
Grid-No.l Voltage  -14 -16.5 volts 
Peak AF Grid-No.1 Voltage  14 16.5 volts 
Zero-Signal Plate Current  140 87 ma 
Max.-Signal Plate Current  150 105 ma 
Zero~ignal Grid-No.2 Current  12 4 ma 
Max.-Signal Grid-No.2 Current  28 18 ma 
Plate Resistance (Approx.)   12000 27000 ohms 
Transconductance   11000 9000 Nmhos 
Load Resistance  1500 3000 ohms 
Total Harmonic Distortion  7 13.5 % 
Max.-Signal Power Output   12.5 20 watts 

Maximum Circuit Values: 

Grid-No.i-Circuit Resistance: 
For fixed-bias operation   0.05 max. megohm 
For cathode-bias operation   0.25 max. megohm 

AI 

PUSH-PULL AF POWER AMPLIFIER — Class A I

Maximum Ratings, Design-Center Values: 

Same as for AF POWER AMPLIFIER — Class AI

Typical Operation and Characteristics: 
Values are for 2 tubes 

Fixed Cathode 
Bias Bias 

Plate Supply Voltage  400 600 400 volts 
Grid-No.2 Supply Voltage  275 300 300 volts 
Grid-No.l Voltage -23 -31 - volts 
Cathode Resistor  - - 140 ohms 
Peak AF Grid-No.l-torrid-No.1 

Voltage 46 62 53 volts 
Zero-Signal Plate Current 180 115 166 n~a 
Max.-Signal Plate Current 270 273 190 ma 
Zero-Signal Grid-No.2 Current. 9 4 7.5 ma 
Max.-Signal Grid-No.2 Current. 44 41 39 ma 
Effective Load Resistance (Plate 
to plate)  3500 5000 4500 ohms 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 



6550 

Total Harmonic Distortion  3 2.5 4 % 
,,~ Max.-Signal Power Output   55 100 41 watts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance: 
For fixed-bias operation 
For cathode-bias operation 

0  05 max. megohm 
0  25 max. megohm 

PUSH-PULL AF POWER AMPLIFIER — Class AI 

Triode Connection d

Maximum Ratings, Design-Center Values: 

PLATE VOLTAGE  495 max. volts 
GRID-No.2 (SCREEN-GRID) VOLTAGE  440 max. volts 
GRID-No.l (CONTROL-GRID) VOLTAGE: 

Negative-bias value  330 max. volts 
Positive-bias value  0 max. volts 

CATHODE CURRENT  192.5 max. ma 
GRID-No.2 INPUT  6.6 max. watts 
PLATE DISSIPATION  44 max. watts 
BULB TEMPERATURE (At hottest point 

on bulb surfacel   250 max. °C 

Typical Operation and Characteristics: 

Values are Jor a tubes 

Plate Voltage  450 volts 
Grid No.l Voltage  -46 volts 
Peak AF Grid-No.l-torrid-No.l-Voltage 92 volts 
Zero-Signal Plate Current  150 ma 
Max.-Signal Plate Current  220 ma 
Effective Load Resistance (Plate to 

plate)   4000 ohms 
Total Harmonic Distortion  2.5 % 
Max.-Signal Power Output   28 watts 

.~, Maximum Circuit Values: 
Grid-N o.l-Circuit Resistance: 
For fixed-bias operation 0  05 max. megohm 
For cathode-bias operation 0  25 max. megohm 

a The do component must not exceed 300 volts. 
b The do component. must not exceed 100 volts 

~ Mithout external shielO. 
d 'Grid No.2 connected to pl dte. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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6660f6BA6 
REMOTE-CUTOFF PENTODE 

7—PIN MINIATURE TYPE 

For use to mobile communications equipment 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  6.3 t 20~' ac or do volts 
Current at 6.3 volts 0.3  ~P 

Direct Interelectrode Capacitances: 

Grid No.1 to plate 
Grid No.l to cathode, grid 
No.3 & internal shield, 
grid No.2, and heater. . 

Plate to cathode, grid No.3 
& internal shield, grid 
No. 2, and heater  

without with 
Ezternal External 

Shield Shieldo 

0  0035 max. 0.0035 max. µµf 

5.5 5.5 µµf 

5 5.5 µµf 

Characteristics, Claaa A I A~plifisr: 

Heater Voltage  6.3 6.3 volts 
Plate Supply Voltage  100 250 volts 
Grid No.3  Connected to cathode at socket 

Grid-~,No.2 Supply Voltage  100 100 volts 
Cathode Resistor  68 68 ohms 
Plate Resistance (Approx  ) 0  25 1 megohm 
Transconductance  4300 4400 µmhos 
Plate Current   10.8 11 ma 
Grid-No.2 Current   4.4 4.2 ma 
Grid-No.l Voltage (Approx.) for 

transconductance = d0 µmhos   -20 -20 volts 

Mechanical: 

Operating Position  AnY 
Maximum Overall Length  Z-1/8" 
Maximum Seated Length   1-7/8" 
Length, Base Seat to Bulb Tap (Excluding tip) 1-1/2" t 3132" 
Diameter 0  650" to 0.750" 
Dimensional Outl ine   See General Section 
Bulb Tai-1/2 
Base  Small—Button Miniature 7—Pin {,J EDEC No. E7-1) 

Basing Designation for BOTTOM VIEW  78K 

Pin 1—Grid No.l 
Pin 2 — Grid No.3 

Lnternal 
Shield 

Pin 3- Heater 

Pin 4 -Heater 
Pin 5-Plate 
Pin 6-Grid No.2 
Pin 7 -Cathode 

8-59 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA. HARRISON, NEW IE RSFY 
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6660/6BA6 
REMOTE-CUTOFF PENTODE 

AMPLIFIER — Class A I

Maximum Ratings, Design-Maximum Values: 
PLATE VOLTAGE. .. 330 max. volts 
GRI~No.2 (SCREEN-GRID) SUPPLY 

VOLTAGE  330 max. volts 
GRID-No.2 VOLTAGE  See Grid-No.a Inyvt Rating Chart 

at }rout o} Receiving Tube Section 
GRID-No.i (CONTROL-GRID) 

VOLTAGE: 
Negative-bias value  55 max. volts 
Positive-bias value  0 max. volts 

GRID-No.2 INPUT: 
For grid-No.2 voltages up 

to 165 volts   0.65 max. watt 
For grid-No.2 voltages be-
tween 165 and 330 volts. See Grid-No.a Inyut Rating Chart 

at }ronto}ReceivingTubeSection 
PLATE DISSIPATION  3.3 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to 
cathode  ~ 100 max. volts 

Heater positive with respect to 
cathode  100 max. volts 

~ When the heater is operated from storage-battery-with-charger supply 
or similar supplies, the normal Dat tery-voltage fluctuation may De as 
much as 35 per cent or more. Althobgh such variation in heater voltage 
is permissible for short periods, reliability can be increased with 
improved supply-voltage regulation. 

o With external shield JEDEC No. 316 connected to cathode. 

SPECIAL RATINGS d PERFORMANCE DATA 

Heater-Cycling Life Performance: 
This test is performed on a~sample lot of tubes from each 
production run. A minimum of 2000 cycles of Intermittent 
operation is appl ied under the fiol lowing conditions: heater 
volts = 7.5 cycled one minute on and one minute off, heater 
135 volts positive with respect to cathode, and ai l other 
elements connected to ground. At the end of this test, 
tubes are checked for heater-cathode shorts and open cir-
cuits. 

Transconductance at Reduced Heater Voltage: 
Average Value  3500 Nmhos 

With heater volts = 5, pf ate supply volts = 250, grid No.3 
connected to cathode at socket, grid-No.2 supply volts = 
100, and cathode resistor lohmsl bypassed = 68. 

8-59 ELECTRON TUnE DIVISION 
RADIO CORPORATION Of AMERICA. HARRISON, NEW JERSEY 
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6661/68H6 
SHARP-CUTOFF PENTODE 

'~~ 7-PIN MINIATURE TYPE 

For use in mobile communtcattons equipment 

/'~. 

~"'~ 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  6.3 t 20`1;' .ac or do volts 
Current at 6.3 volts 0.15  

Direct Interelectrode Capacitances: 

Without With 
External External 
Shield Shield° 

Grid No.l to plate 0  0035 max. 0.0035 max. µµf 
Grid No.1 to cathode, grid 

No.3 & internal shield, 
grid No. 2, and heater. 5.4 5.4 µµf 

Plate to cathode, grid No.3 
& internal shield, grid 
No. 2, and heater  4.4 4.4 µµf 

C haracteriatica, Claaa A I A~Dl if ier: 

Heater Voltage  6.3 volts 
Plate Supply Voltage  250 volts 
Grid No.3  Connected to cathode at socket 
Grid-No.2 Supply Voltage  150 volts 
Cathode Resistor  100 ohms 
PT ate Resistance (Approx  )   1.4 megohms 
Transconductance  4600 µmhos 
Plate Current   7.4 ma 
Grid-No.2 Current   2.6 ma 
Grid-No.l Voltage (Approx.) 

for plate µa - 10   -7.7 volts 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  2-1/8" 
Maximum Seated Length   1-7/B" 
Length, Base Seat to Bulb Top (Excluding tip) 1-1/2" t 3/32" 
Diameter 0  650" to 0.750" 
Dimensional Outl ine   See General Section 
Bulb T5-1/2 
Base  Small-Button Miniature 7-Pin (JEDEC No. E7-1) 
Basing Designation for BOTTOM VIEW  7CM 

amp 

Pin 1 -Grid No.l 
Pin 2 -Cathode 
Pin 3-Heater 
Pin 4 -Heater 
Pin 5 - Plate 

Pin 6-Grid No.2 
Pin 7-Grid No.3, 

Internal 
Shield 

8-59 ELECTRON TUBE DIVISION 
RADIO CORPORATION Of AMERICA, HAR BISON, NEW JERSEY 
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330 max. volts 
GRID-No.2 (SCREEN-GRID) SUPPLY 

VOLTAGE  330 max. volts 
GRID-No.2 VOLTAGE  See Grid-No.~ Intiut Rating Chart 

at }ront o} Receiving Tube Section 
GRID-No.l (CONTROL-GRID) 

VOLTAGE: 
Negative-bias value 

6661/6BH6 
SHARP-CUTOFF PENTODE 

AMPLIFIER — Class A I

Maximum Ratings, Design-Maximum Values: 

PLATE VOLTAGE 

55 max. volts 
Positive-bias value  0 max. volts 

GRID-No.2 INPUT: 
For grid-No.2 voltages 

up to 165 volts   0.55 max. watt 
For grid-N o.2 voltages 

between 165 and 330 
volts  See Grid-No.2 Inyut Rating Chart 

at }ront o} Receiving Tuhe Section 
PLATE DISSIPATION 3  3 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 100 max. volts 
Heater positive with respect to cathode. 100 max. volts 

` When Lhe heater is operated from storage—battery—with—charger supply 
or Similar supplies, the normal Dat to ry—voltage fluctuation may De a5 
much as 95 per cent or more. Although such variation in heater voltage 
is pe rmissiDle for short Deriod s, rel iability can De increased witD 
improved supply—voltage regulation. 

With external Shield JEDEC No.316 connected t0 cathode. 

SPECIAL RATINGS & PERFORMANCE DATA 

Neater-Cycling Life Performance: 

This test is performed on a sample lot of tubes from eactu' 
production run. A minimum of 2000 cycles of Intermittent 
operation is appl ied under the fol lowing conditions: heater 
volts = 7.5 cycled one minute on and one minute off, heater 
135 volts positive with respect to cathode, and al l other 
elements connected to ground. At the end of this test, 
tubes are checked for heater-cathode shorts and open cir-
cuits. 

Transconductance at Reduced Neater Voltage: 

Average Value  3600 Nlnhos 
With heater volts = 5, plate supply volts = 250, grid No.3 
connected to cathode at socket, grid-No.2 supply volts = 
150, and cathode resistor (ohms) bypassed = 100. 

8-59 ELECTRON TUBE DIVISION 
RAalO CORIORALION Of AMERI U, HARRISON, NEW IE RSEY 

DATA 



6662/6BJ6 
REMOTE-CUTOFF PENTODE 

7—PIN MINIATURE TYPE 

For use in mobile comrilunications equipment 

GENERAL DATA 

Electrical: 
Heater, for Unipotential Cathode: 
Voltage  6.3 t 20%" .ac or do volts 
Current at 6.3 volts 0.15  

Direct Interelectrode Capacitances: 

Without With 
External External 
Shield Shield° 

amp 

Grid No.l to plate 0  0035 max. 0.0035 max. µµf 
Grid No.l to cathode, grid 

No.3 6 internal shield, 
grid No. 2, and heater. 4.5 4.5 µµf 

Plate to cathode, grid No.3 
& internal shield, grid 
No. 2, and heater   5.5 5.5 µµf 

Charecterletics, Clase A I Ampl ifier: 

Heater Voltage  6.3 6.3 volts 
Plate Supply Voltage  100 250 volts 
Grid No.3  
Grid-No.2 Supply Voltage 
Cathode Resistor  80 80 ohms 
Plate Resistance (Approx  ) 0  25 1.3 megohms 
Transconductance  3650 3600 µmhos 
Plate Current   9 9.2 ma 
Grid-No.2 Current   3.5 3.3 ma 
Grid-No.1 Voltage (Approx.) for 

transconductance = 10 /mhos   -20 -20 volts 

Mechanical: 
Operating Position  Any 
Maximum Overall Length 2-1/8" 
Maximum Seated Length   1-7/8" 
Length, Base Seat to Bulb Top (Excluding tip) 1 1/2" t 3/32" 
Diameter 0  650" to 0.750" 
Dimensional Outline   See General Section 
Bulb T5-1/2 
Base  Small-Button Miniature 7-Pin (JEDEC No.E7-11 

7CM 

Connected to cathode at socket 
100 100 volts 

Basing Designation for 80TTOM VIEW 

Pin 1-Grid No.l 
Pin 2-Cathode 
Pin 3-Heater 
Pin 4-Heater 
Pin 5-Plate 

Pin 6-Grid No.2 
Pin 7 - Gr.id No.3 

Internal 
Shield 

8-59 ELECTRON TUBE DIVISION 
lAOIO GORIORATION OE AMFRIG. IURlISON. NEW JE lSEY 
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6662/68J6 
RF,MOTE-CUTOFF PENTODE 

AMPLIFIER — Class A I

Maximum Ratings, Design-Xaximum Palues: 

PLATE VOLTAGE. 330 max. volts 
GRID-No.2 (SCREEN-GRID) SUPPLY 

VOLTAGE  330 max. volts 
GRID-No.2 VOLTAGE  See Grid-No.2 Inqut Rating Chart 

at }ront o} Receiving Tube Section 

GRID-No.l (CONTROL-GRID) 
VOLTAGE: 
Negative-bias value  55 max. volts 
Positive-bias value  0 max. volts 

GRID-No.2 INPUT: 
For grid-No.2 voltages up 

to 165 volts   0.65 max. watt 
For grid-No.2 voltages be-

tween 165 and 330 volts. See Grid-Xo.2 Inqut Rating Chart 
at }rout o} Receiving Tube Section 

PLATE DISSIPATION 3  3 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect 

to cathode   100 max. volts 
Heater positive with respect 

to cathode   100 max. volts 

'~ When the heater is operated from storage-battery-with-charger supply 
or similar suDDlies, the normal Dat tery-voltage fluctuation may De as 
much a5 g5 per cent or more. Although Such ver lot ion in heater voltage 
is pe rmissiDle for short periods, relia0 it ity can be increased with 
improved suDPly-voltage regulation. 

o With ezte root shield JEDEC No.g16 connected to cathode. 

SPECIAL RATINGS b PERFORMANCE DATA 

Heater-Cycling Life Performance: 

This test is performed on a sample lot of tubes from each 
production run. A minimum of 2000 cycles of intermittent 
operation is appl ied under the fol lowing conditions: heater 
volts = 7.5 cycled one minute on and one minute off, heater 
135 volts positive with respect to cathode, and al l other 
elements connected to ground. At the end of this test, 
tubes are checked for heater-cathode shorts and open cir-
cuits. 

Transconductance at Reduced Heater Voltage: 

Average Value  2900 funhos 
With heater volts = 5, plate supply volts. = 250, grid No.3 
connected to cathode at socket, grid-No.2 supply volts = 
100, and cathode resistor (ohms) bypassed = 60. 

5-59 ELECTRON TUBE DIVISION 
RADIO CORIORATION OF AMFRI G, NAR RISON, NEW JERSEY 
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6663/6AL5 
TWIN DIODE 
7—PIN MINIATURE TYPE 

For use in mobile communications equipment 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathodes: 
Voltage  6.3 t 20~' ac or do volts 
Current at 6.3 volts 0.3 

Direct Interelectrode Capacitances: 

Without With 
External External 
Shield Shieldo 

amp 

Plate to cathode, internal 
shield, and heater (Each 
unit)   2.5 3.2 Nµf 

Cathode to plate, internal 
shield, and heater (Each 
unit)   3.4 3.6 lµcf 

Plate of unit No:l to plate 
of unit No.2 0  068 max. 0.026 max. lycf 

Mechanical: 

Operating Position  AnY 
Maximum Overall Length  1-3/4" 
Maximum Seated Length   1-1/2" 
Length, Base Seat to Bulb Top (Excluding tip1. .~ 1-1/8" t 3/32" 
Diameter 0  650" to 0.750" 
Dimensional Outl ine   See General Section 
Bulb T5-1/2 
Base Small-Button Miniature 7-Pin (JEDEC No.E7-1) 

Basing Designation for BOTTOM VIEW 

Pi n 1- Cathode of 
Un i t No. 1 

Pin 2 -Plate of 
Unit No.2 

Pin 3-Heater 
Pin 4 -Heater 

6BT 

Pin 5 -Cathode of 
Un i t No. 2 

Pin 6- Internal 
Shield 

Pin 7 -Plate of 
Un i t No. 1 

RECTIFIER 

Values are for Each Unit 

Maximum Ratings, Design-Maximum Values: 

PEAK INVERSE PLATE VOLTAGE  275 max. volts 
PEAK PLATE CURRENT  60 max. ma 
PEAK PLATE CURRENT (For pulse duration 
of 0.1 second maximum)  350 max. ma 

DC PLATE CURRENT  10 max. ma 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode 275 max. volts 
Heater positive with respect to cathode 100 max. volts 

8-59 ELECTRON TUBE DIVISION 
RADIO CORRORAEION OF AMERICA, HARRISON, NEW IF RSEY 
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6663 /6AL5 
TWIN DIODE 

Characteristics: 

Heater Voltage  6.3 volts 
Plate Voltage   10 volts 
Plate Current   60 ma 

~ When the heater is operated from storage-battery-with-charger supply 
or similar suppl ies, the normal battery-volts qe fluctuation may be as 
much as 35 Der cent or more. Although such variation in heater voltage 
is permissible for short periods, reliability can De increased with 
improved supply-voltage regulation. 

o With external shield JEDEC No.)16 connected to pin 6. 

SPECIAL RATINGS 6 PERFORMANCE DATA 

Heater-Cycling Life Performance: 

This test is performed on a sample lot of tubes from each 
production run. A minimum of 2000 cycles of intermittent 
operation is appl ied under the fol lowing conditions: heater 
volts - 7.5 cycled one minute on and one minute off, heater 

135 volts positive with respect to cathode, and al l other 
elements connected to ground. At the end of this test, 
tubes are checked for heater-cathode shorts and open cir-
cuits. 

8-59 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AME R~U, HAR RISON, NEW IE R SEV 
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6664/6AB4 
High-MlJ Triode 

7-PIN MINIATURE TYPE 

For Mobi le-Communications Equipment 

GENERAL DATA 

Electrical: 

Heater Characteristics and Ratings (Absolute-Maximum Valuesl: 
/^~ Voltage (AC or DC)  6.3a volts 

Current at heater volts = 6.3 0  150 amp 
Peak heater-cathode voltage: 
Heater negative with 

respect to cathode 
Heater positive with 

respect to cathode 

100 max. 

100 max. 

volts 

volts 
Direct Interelectrode Capacitances (Approx.): 

Without With 
External External 
Shield Shield b

Grid to plate  1.5 1.5 µµf 
Grid to cathode and heater. 2.2 2.2 µµf 
Plate to cathode and heater 0.5 1.4 µµf 
Cathode to plate 0.24 0.20° µµf 
Cathode to grid and heater. 5.0 5.2d µµf 
Plate to grid and heater 1.7 2.6d µµf 
Heater to cathode  2.9 2.9° µµf 

Characteristics, Clasa A I ,Ampl ifier: 

Plate Supply Voltage 100 250 volts 
Cathode Resistor 270 200 ohms 
Ampl ification Factor 60 60 
Plate Resistance (Approx  ) 15000 10900 ohms 
Transconductance 4000 5500 µmhos 
Plate Current  3.7 10 ma 

A Grid Voltage (Approx.) 
r ' for plate µa = 10  -5 -12 volts 

Mechanical: 
Operating Position  Any 
Type of Cathode   Coated Unipotential 
Maximum Overall Length  2-1/8" 
Maximum Seated Length   1-7 /8" 
Length, Base Seat to Bulb Top (Excluding tip). 1-1/2" t 3/32" 
Diameter 0  650" to 0.750" 
Dimensional Outl ine   See General Section 
Bulb T5-1/2 
Base Small-Button Miniature 7-Pin (JEDEC No.E7-1) 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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6664/6AB4 

Basing Designation for BOTTOM VIEW  5CE 

Pin 1 - Plate 
Pin 2 -No Internal 

Connection 
Pin 3 -Heater 
Pin 4-Heater 

Pin 5 -No Internal 
Connection 

Pin 6 -Grid 
Pin 7 -Cathode 

AMPLIFIER — Class AI 

Maximum Ratings, Absolute -Maximum Values: 

PLATE VOLTAGE  330 max. volts 
GRID VOLTAGE: 

Negative-bias value  55 max. volts 
Positive-bias value  0 max. volts 

PLATE DISSIPATION  2.9 max. watts 

a When operated from storage-battery systems, the heater may De subjected 
to voltage variations as great as t 20 per cent. Although such ex-
tremes in heater voltage may De toleratetl for short periods, inc re asetl 
equipment rel iabil ity can De achieved with improved supply-voltage 
regulation. 

b With ezte rnal shieltl JEDEC No.316 Connected to cathode except as noted. 
tl With external shield JEDEC No.316 connected to ground. 
d With external shield JEDEC No.316 connected to gritl. 

SPECIAL RATINGS & PERFORMANCE DATA 

Heater-Cycl ing: 

Cycles of Intermittent Operation   2000 min. cycles 

This test is performed on a sample lot of tubes from each 

production run under the fol lowing conditions: heater volts 

= 7.5 cycled one minute on and one minute off, heater 135 
volts positive with respect to cathode, and al l other elements 
connected to ground. At the end of this test, tubes are 
checked for heater-cathode shorts and open circuits. 

7ransconductance at Reduced Heater Yoltage: 

Average Value  3200 µmhos 

With heater volts = 5.0, plate supply volts = 250, and 
cathode resistor (ohms) bypassed = 200. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 



6669/'6A45-A 
BEAM POWER TUBE 

7—PIN MINIATURE TYPE 

For use in mobile communications equtymertt 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage 6  3 t 20%' . .ac or do volts 
Current at 6.3 volts. 0.45   ~P 

Direct Interelectrode Capacitances (Approx.):°
Grid No.l to plate  0.4 µµf 
Grid No.1 to cathode &grid No.3, 

grid No. 2, and heater   8 µµf 
Plate to cathode d grid No.3, 

grid No. 2, and heater   8.5 µµf 

Mechanical: 

Operating Position 
Maximum Overall Length 
Maximum Seated Length 
Length, Base Seat to Bulb Top (Excluding tip). 2" t 3/32" 
Diameter 
Dimensional Outl ine 
Bulb,  
Base Small-Button Miniature 7-Pin (JEDEC No.E7-1) 

Basing Designation for BOTTOM VIEW 

Pin 1-Grid No.l 
Pin 2-Cathode, 

Grid No.3 
Pin 3-Heater 

Any 
2-5/8" 
2-3/8" 

0  650" to 0.750" 
Set General Section 

T5-1/2 

782 

Pin 4- Heater 
Pin 5-Plate 
Pin 6-Grid No.2 
Pin 7 -Grid No.l 

AMPLIFIER — Class A I

Maximum Ratings, Design-Maximum Values: 

PLATE VOLTAGE   250 max. volts 
GRID-No.2 (SCREEN-GRID) VOLTAGE   250 max. volts 
GRID-No.2 INPUT   2 max. watts 
PLATE DISSIPATION   12 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 100 max. volts 
Heater positive with respect tp cathode. 100 max. volts 

BULB TEMPERATURE (At hottest point 
on bulb surface)  225 max. °C 

Typical Operation and Characteristics: 

Heater Voltage  6.3 volts 
Plate Voltage   250 volts 
Grid-No.2 Voltage   250 volts 
Grid-No.l (Control-grid) Voltage  -12.5 volts 
Peak AF Grid-No.l Voltage   12.5 volts 

8-59 ELECTRON TUBE DIVISION 
RADIO GORNDRATION Oi AMERICA, HARRISON, NEW JERSFY 



6669/6AQ5-A 
BEAM POWER TUBE 

Zero-Signal Plate Current   45 ma 
47 ma 

4.5 ma 
7 ma 

52000 ohms 
4100 rnnhos 
5000 ohms 

8 % 
Max.-Signal Power Output  4.5 watts 

MaxiisuarCireuit Values: 
Grid-No.l-Circuit Resistance: 

Max.-Signal Plate Current 
Zero-Signal Grid-No.2 Current 
Max.-Signal Grid-No.2 Current 
Plate Resistance (Approx  ) 
Transconductance 
Load Resistance  
Total Hanlronic Distortion 

For fixed-bias operation  0.1 max. megohm 
For cathode-bias operation  0.5 max. megohm 

AMPLIFIER — Class ABi 
Maximum Ratings, Design-Maximum Values: 
PLATE VOLTAGE . 250 max. volts 
GRID-No.2 (SCREEN-GRID) VOLTAGE   250 max. volts 
GRID-No.2 INPUT   2 max. watts 
PLATE DISSIPATION   12 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 100 max. volts 
Heater positive with respect to cathode. 100 max. volts 

BULB TEMPERATURE (At hottest point 
on bulb surface)  225 max. °C 

Typical Push-Pull Operation: 
Unless otherwise specified, values are fora tubes 

Heater Voltage  6.3 volts 
Plate Voltage   250 volts 
Grid-No.2 Voltage   250 volts 
Grid-No.1 (Control-grid) Voltage  -15 volts 
Peak AF Grid-No.i-to-Grid-No,l Voltage. 30 volts 
Zero-Signal Plate Current   70 ma 
Max.-Signal Plate Current   79 ma 
Zero-Signal Grid-No.2 Current   5 ma 
Max.-Signal Grid-No.2 Current   13 ma 
Effective Load Resistance (Plate 

to plate)   10000 ohms 
Total Harmonic Distortion   5 % 
Max.-Signal Power Output  10 watts 

Maximum Circuit Yaluea: 
Grid-No.l-Circuit Resistance: 

For fixed-bias operation  0.1 max. megohm 
For cathode-bias operation  0.5 max. megohm 

Y When the heater is operated from storage-battery-with-charger supply" 
or sl mi tar su DPlles, the normal Dattery-voltage fluctuation may be as 
much as 35 per cent or more. Although such arlation in heater voltage 
Is Dermissible for short periods, rel lability cen De increas eo with 
Improvetl supply-voltage regulation. 

8-59 ELECTRON TUBE DIVISION 
RADiO CORroRATION OF AA,E RI G. NARRi50N, NEw JE ESEY 
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6669/6AQ5-A 

BEAM PC►WER TUBE 

~ Without external shl eltl. 

SPECIAL RATINGS b PERFORNANCE DATA 

Heater-Cycl ing Life Performance: 

This test is performed on a sample lot of tubes from each 

production run. A minimum of 2000 cycles of intermittent 

operation is appl ied under the fol lowing conditions: heater 

volts = 7.5 cycled one minute on and one minute off, heater 

135 volts positive with respect to cathode, and al l other 

elements connected to ground. At the end of this test, 

tubes are checked for heater-cathode shorts and open circuits. 

Power Output at Reduced Heater Voltage: 

Average Value  4.1 watts 

With heater volts = 5, plate volts = 250, grid-No.2 volts = 

250, grid-No. l volts = -I^<.5, rms signal volts = 8.8, and 

load resistance (ohms) = 5000. 

8-59 ELECTRON TUBE DIVKION 
RADIO f0[IOtATION OF AMFRIG, NARRISON, NEW JERSEY 
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6676/6CB6A 

Sharp-Cutoff Pentode 
7-PIN MINIATURE TYPE 

For Mobile-Comrtiunications Equipment 

GENERAL DATA 

Electrical: 
Heater Characteristics and Ratings fAhsolute-Maximum Valuesl: 
Voltage (AC or DC)  6.3a volts 
Current at heater volts = 6.3 0  300 amp 
Peak heater-cathode voltage: 
Heater negative with 

respect to cathode  200 max. volts 
Heater positive with 

respect to cathode  200b max. volts 
Direct Interelectrode Capacitances: 

Without With 
External External 
Shield Shietd c

Grid No.1 to plate 
Grid No.1 to cathode, grid 

No.3 & internal shield, 
grid No.2, and heater . 

Plate to cathode, grid No.3 
& internal shield, grid 
No.2, and heater 

0.025 max. 0.015 max. 

6.5 

2.0 

Characteristics, Class AI pmol if ier: 
Plate Supply Voltage 

6.5 

3.0 

µµf 

µµf 

µµf 

125 125 volts 
Grid No.3  Connected to cathode at socket 
Grid-No.2 Supply Voltage  125 125 volts 
Grid-No.1 Voltage   -3 - volts 
Cathode Resistor  - 56 ohms 
Plate Resistance (Approx  )   - 0.28 megohm 
Transconductance  - 8000 µmhos 
Plate Current   2.8 13 ma 
Grid-No.2 Current   - •3.7 ma 
Grid-No.l Voltage (Approx.) for 

plate µa = 20   - -6.5 volts 

Mechanical: 
Operating Position  Any 
Ty pe of Cathode   Coated Unipot ential 
Maximum Overall Length  2-1/8" 
Maximum Seated Length   1-7/8" 
Length, Base Seat to Bulb Top (Excluding tip). ". 1-1/2" t 3/32" 

0  650" to 0.750" Diameter 
Dimensional Outl ine   See General Section 
Bulb T5-1/2 
Base Small-Button Miniature 7-Pin (JEDEC No.E7-1) 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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6676/6CB6A 

Basing Designation for BOTTOM VIEW  7CM 

Pin 1 -Grid No.l 
Pin 2 -Cathode. 
Pin 3 —Heater 
Pin 4 -Heater 
Pin 5 -Plate 

b The do component must not exceed 100 volts. 

d With external shield JEDEC No.316 connected to cathode. 

Pin 6 -Grid No.2 
Pin 7 -Grid No.3 

Internal 
Shield 

AMPLIFIER — Class AI 

Maximum Ratings, Absolute-Maximum Values: 

PLATE VOLTAGE   330 max. volts 
GRID No.3 (SUPPRESSOR GRID) .Connect to cathode at socket 
GRID-No.2 (SCREEN-GRID) SUPPLY VOLTAGE. 330 max. volts 
GRIC-No.2 VOLTAGE See Grid-No.a Input Rating Chart 

at front of Receiving Tube Section 
GRID-No.1 (CONTROL~RID) VOLTAGE: 

Positive-bias value   0 max. volts 
GRID-No.2 INPUT: 

For grid-No.2 voltages 
up to 165 volts 0  55 max. watt 

For grid-No.2 voltages be-
tween 165 and 330 volts .See Grid-No.2 Input Rating Chart 

at front of Receiving Tube Section 

PLATE DISSIPATION   2.3 max. watts 

a when operated from storage-battery systems, the heater may be subjected 
to voltage variations as great asf 20 per cent. Although such extremes 
in heater voltage may be tolerated for short periods, increased equip-
ment rel iabil ity can be achieved with improved supply-voltage regulation. 

SPECIAL RATINGS & PERFORMANCE DATA 
Neater Cycl ing: 
Cycles of Intermittent Operation  2000 min. cycles 

This test is performed on a sample lot of tubes from each 
production run under the fol lowing conditions: heater volts 
= 7.5 cycled one minute on and one minute off, heater 135 
volts positive with respect to cathode, and al l other elements 
connected to ground. At the end of this test, tubes are 
checked for heater-cathode shorts and open circuits. 

Transconductance at Reduced Heater Voltage: 
Average Value ~  7100 µmhos 

With heater volts = 5. 0, plate supply volts =125, grid-

No.3 connected to cathode at socket, grid-No.2 supply volts = 
125, and cathode resistor (ohms) bypassed = 56. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 



667'7/6CLb 
POWER PENTODE 

9—PIN MINIATURE TYPE 
For use fn mobile communications equipment 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  6.3 t 20~' .ac or do vo}ts 
Current at 6.3 volts 0.65   amD 

Direct Interelectrode Capacitances:° 
Grid No.l to plate   0.12 max. µµf 
Grid No.l to cathode, grid No.3 & internal 

shield, grid No. 2, and heater  11 µµf 
Plate to cathode, grid No.3 & internal 

shield, grid No. 2, and heater  5.5 µµf 

Mechanical: 

Operating Position   Any 
Maximum Overall Length   2-5/8" 
Maximum Seated Length  2-3/$" 
Length, Base Seat to Bulb Top (Excluding ti.p) . 2" t 3/32" 
Diameter   0.750" to 0.875" 
Dimensional Outl ine See General Section 
Bulb   T6-1l2 
Base   Small-Button Noval .9-Pin (JEDEC No.E9-1) 
Basing Designation fnr BOTTOM VIEW  96Y 

Pi n 1- Cathode 
Pin 2-Grid No.l 
Pin 3-Grid No.2 
Pin 4 -Heater 
Pin 5 -Heater 
Pin 6-Plate 

Pin 7-Grid No.3, 
Internal 
Shield 

Pin 8-Grid No.2 
Pi n.9 -Grid No.l 

AMPLIFIER — Class A~ 

Maximum Ratings, Design-Maximum Palues: 

PLATE VOLTAGE. 330 max. volts 
GRID-No.3 (SUPPRESSOR-GRID) VOLTAGE  0 max. volts 
GRID-No.2 (SCREEN-GRID1 SUPPLY VOLTAGE . 330 max. volts 
GRID-No.2 VOLTAGE  See Grid-No.2 Inqut Rating Chart 

at front of_ Receiving Tube Section 
GRID-No.1 (CONTROL-GRID) VOLTAGE: 

Negative-bias value  50 max. volts 
Positive-bias value  0 max. volts 

GRID-No.2 INPUT: 
For grid-No.2 voltages up to 165 volts 2 max. watts 
For grid-No.2 voltages between 165 and 
330 volts  See Grid-Ro.2 Inbut Rating Chart 

at front of Receiving Tube Section 

8-59 ELECTRON TUBE DIVISION 
RADIO CORPORATION Of AMERICA, MARRISON, NEW JERSEY 



6677/6CL6 

POWER PENTODE 

PLATE DISSIPATION   8.5 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode 100 max. volts 
Heater positive with respect to cathode 100 max. volts 

BULB TEMPERATURE (At hottest point on 
bulb surface)   210 max. °C 

Typical Operation and Characteristics: 

Heater Voltage  6.3 volts 
Plate Voltage   250 volts 
Grid N0.3  Connected to cathode at socket 

Grid-No.2 Voltage   150 volts 
Grid-No.l Voltage   —3 volts 
Peak AF Grid-No.l Voltage   3 volts 
Zero-Signal Plate Current   30 ma 
Max.-Signal Plate Current   31 ma 
Zero-Signal Grid-No.2 Current   7 ma 
Max.-Signal Grid-No.2 Current   7.2 ma 
Plate Resistance (Approx  ) 0  15 megohm 
Transconductance  11000 imhos 
Load Resistance   7500 ohms 
Total Harmonic Distortion   8 % 
Max.-Signal Power Output  2.8 watts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance: 
For fined-bias operation  0.1 max, megohm 
For cathode-bias operation  0.5 max megohm 

~ When the heater is operated from storage-D atte ry-with-charger supply 
or similar supplies, the normal battery-voltage fluctuation may be as 
much as 35 per cent or more. Although such variation in heater voltage 
is permissible for short periods, rel iability can be increased with 
improved supply-voltage regulation. 

Without external shield. 

SPECIAL RATINGS & PERFORMANCE DATA 

Heater-Cycl ing Life Performance: 

This test is performed on a sample lot of tubes from each 
production run. A minimum of 2000 cycles of intermittent 
operation is appl ied under the fol lowing conditions: heater 
volts = 7.5 cycled one minute on and one minute off, heater 

135 volts positive wit h respect to cathode, and al l other 

elements connected to ground. At the end qt this test, 
tubes are checked for heater-cathode shorts and open cir-
cuits. 

Transconductance at Reduced Heater Voltage: 

Average Value  8800 ,mhos 
With heater volts = 5, plate volts = 250, grid No.3 connec-

ted to cathode at socket, grid-No.2 volts = 150, and grid-No. 
I volts = -3. 

X59 ELECTRON TUBE DIVISION 
GOIO CORIORATION Of AMERICA, MARRISON, NEW IE RSEY 
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6678/6U8 A 
MEDIUM-MU TRIODE—

SHARP-CUTOFF PENTODE 
9-PIN MINIATURE TYPE 

For use to mobile communtcattons equipment 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathodes: 
Voltage  6.3 t 20%' ac or do volt 
Current at 6.3 volts 0.45  amp 

Direct Interelectrode Capacitances: 
Without With 

External External 
Shield Shield°

Triode Unit: 
Grid to plate  1.8 1.8 µµf 
Grid to cathode and 

heater   2.5 2.5 µµf 
Plate to cathode and 

heater   0.4 1 µµf 

Pentode Unit: 
Grid No.l to plate 0.01 max. 0.006 max. µµf 
Grid No.1 to cathode & 

grid No.3 & internal 
shield, grid No. 2, 
and heater   5 5 µµf 

Plate to cathode ~ grid 
No.3 & internal shield, 
grid No. 2, and heater. 2.6 3.5 µµf 

Heater to cathode 
(Each unit). 3 3~ µµf 

Characteristics, Class A I Amplifier: 

With heater voltage of 6.g volts 

Triode Untit Pentode Unit 

Plate Supply Voltage  150 250 volts 
Grid-No.2 (Screen-grid) 

Supply Voltage  - 110 volts 
Cathode Resistor  56 68 ohms 
Ampl ification Factor  40 -
Plate Resistance (Approx.). 5000 400000 ohms 
7ransconductance  8500 5200 µmhos 
Plate Current   18 10 ma 
Grid-No.2 Current   - 3.5 ma 
Grid-No.1 Voltage (Approx.) 

for plate µa - 10   -12 -10 volts 

Mechanical: 

Operating Positicn  Any 
Maximum Overall Length  2-3/16" 
Maximum Seated Length   1-15/16" 
Length, Base Seat to Bulb Top (Excluding tip), 1-9/16"t 3/32" 
Diameter 0  750" to 0.875" 

8-59 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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6678/608-A 
MEDIUM-MU TRIODE-

SHARP- GUTOFF PENTODE 

Dimensional Outl ine See General Section 
Bulb   T6-1/2 
Base   Small-Button Noval 9-Pin (JEDEC No.E9-1) 
Basing Designation for BOTTOM VIEW  9AE 

Pin 1-Triode Plate 
Pin 2- Pentode 

Grid No.1 
Pin 3-Pentode 

Grid No.2 
Pin 4 -Heater 
Pin 5-Heater 
Pin 6 - Pentode Plate 

Pin 7- Pentode 
Cathode, 
Pentode 
Grid No. 3, 
Internal 
Shield 

Pin 8- Triode Cathode 
Pin 9-Triode Grid 

CONVERTER SERVICE 

Maximum Ratings, Design-Naximum Values: 

Triode Unit Pentode Unit 

as Osc. as Nixer 

PLATE VOLTAGE. 330 max. 330 max. .volts 
GRID-No.2 (SCREEN-GRID) 

SUPPLY VOLTAGE   - 330 max. volts 
GRID-No.2 VOLTAGE  - See Grid-No.a Input. 

Rating Chart at ,front of Receiving Tube Section 
GRID-No.1 (CONTROL-GRID) 

VOLTAGE: 
Positive-bias value. 0 max. 0 max. volts 

GRID-No.2 INPUT: 
For grid-No.2 voltages up 

to 165 volts   - 0.55 max. watt 
For grid-No.2 voltages be-
tween 165 and 330 volts. - See Grid-No.a Input 

Rating Chart at ,front of Receiving Tube Secttion 
PLATE DISSIPATION  3 max. 3 max. watts 
PEAK HEATER-CATHODE 
VOLTAGE: 
Heater negative with 

respect to cathode 200 max. 200 max. volts 
Heater positive with 

respect to cathode 200 max. 200' max. volts 

' when the heater is operated Prom storage—Datte ry—with—charger supply 
or similar suppl ies, the normal battery—voltage fluctuation may be as 
much as 35 per cent or more. Although such varlat ion in heater voltage 
is permissible for short periods, reliability can be increased with 
improved supply—voltage regulation. 

° With external shield JEDEC No.916 connect etl to cathode of unit untler 
test except as noted. 

~ With external shield JEDEC No.915 connected to ground. 

~ The do component must not exc eetl 100 volts. 

&-59 ELECTRON TUBE WVISION 
RAalO [OR10[ATION OF AMERIG, HARRISON, NEW JERSEY 
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6678/6U8~-A 
MEDIUM-MU TRIODE-

SHARP-CUTOFF PENTODE 

SPECIAL RATINIiS 6 PERFORMANCE DATA 

Heater-Cycling Life Performance: 

This test is performed on a sample lot of tubes from each 
production run. A minimum of 2000 cycles of intermittent 
operation is appl ied under the fol lowing conditions: heater 

volts = 7.5 cycled one minute on and one minute off, heater 

135 volts positive with respect to cathode, and al l other 

elements connected to ground. At the end of this test, 

tubes are checked for heater—cathode shorts and open cir—
cuits. 

Transconductance at Reduced Heater Voltage: 

Triode Unit: 
Average value  6800 ~vnhos 

With heater volts = 5, plate supply volts = 150, and 
cathode resistor lohms) bypassed = 56 

Pentode Unit: 
Average value  4100 Nmhos 

With heater volts = 5, plate supply volts = 250, grid—No. 
2 supply volts = I 10, and cathode resistorlohmsl bypassed 
= 68. 

8-59 ELECTRON TUBE DIVISION 
RADIO CORPORATION Of AMERICA, NARRISON, NEW )E RSEY 
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6679/I2AT7 
HIGH-MU TWIN TRIODE 

9—PIN MINIATURE TYPE 

For use to mobile communications eyutpment 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathodes: 
Heater arrangement Series Parallel 
Voltage  12.6 t 20%' 6.3 t 20%' ac or do volts 
Current: 

At 12.6 volts. 0.15 - amP 
At 6.3 volts - 0.3 amp 

Direct Interelectrode Capacitances (Approx.): 
Without With 

Bxternal Bxternal 
Shield Shield° 

Grid-Drive Operation: 

Grid to plate (Each unit). 1.5 1.5 µµf 
Grid to cathode and heater 
(Each unit)   2.2 2.2 µµf 

Plate to cathode and heater: 
Unit No  1   0.5 1.2 µµf 
Unit No  2   0.4 1.5 µµf 

Cathode-Drive Operation: 
Plate to cathode (Each unit) 0.2 0.2 µµf 
Cathode to grid and heater 
(Each unit)   4.6 4.6 µµf 

Plate to grid and heater 
(Each unit)   1.8 2.6 µµf 

Heater to cathode (Each unit). 2.4 2.4• µµf 

Characteriatica, Claaa AI Amplifier (Each Unit): 

Heater Voltage: 
For series connection  12.6 volts 
For parallel connection  6.3 volts 

Plate Supply Voltage   250 volts 
Cathode Resistor   200 ohms 
Amplification Factor   60 
Plate Resistance (Approx.)   10900 ohms 
Transconductance   5500 µmhos 
Plate Current  10 ma 
Grid Voltage (Approx.) for plate µa = 10 -12 volts 

Mechanical: 

Operating Position  Any 
Maximum Overall Length   2-3/16" 
Maximum Seated Length  i-15/16" 
Length, Base Seat to Bulb Top (Excluding tip). 1-9/16" t 3/32" 
Diameter   0.750" to 0.875" 
Dimensional Outl ine See General Section 
Bulb   T6-112 
Base   Small-Button Noval 9-Pin (JEDEC No.E9-1) 

8-59 ELECTRON TUBE DIVISION 
RADIO CO RPORAiION OF AMElICA, HARAISON, NFW JE ASEY 
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6679/12AT7 
HIGH-MU TWIN TRIODE 

Basing Designation for 80TTOM VIEW   9A 

Pin 1 -Plate of 
Unit No.2 

Pin 2 -Grid of 
Unit No.2 

Pin 3 -Cathode of 
Unit No.2 

Pins 469 -Heater of 
Unit No.2 

Pins 569 -Heater of 
Unit No.l 

Pin 6 -Plate of 
Unit No.l 

Pin 7 -Grid of 
Unit No.l 

Pin S -Cathode of 
Unit No.1 

Pin 9 -Heater 
Mid-Tap 

AMPLIFIER — Class A I

Values are jor Bach Unit 

Maximum Ratings, Design-Nazimum Values: 

PLATE VOLTAGE 
GRID VOLTAGE: 

Negative-bias value 
Positive-bias value 

PLATE DISSIPATION 
PEAK HEATER~ATHODE VOLTAGE: 

Heater negative with 
respect to cathode  

Heater positive with 
respect to cathode  

330 max. volts 

55 max. volts 
0 max. volts 

2.8 max. watts 

100 max. volts 

100 max. volts 

R When the heater Is operated Prom storage-battery-wi tn-charger su pDly 
or similar suD0lies, [he normal battery-voltage fluctuation may De as 
much as 35 per cent or more. pltnough such variation in neater voltage 
is permissi bte for short Derl otls, reliability can be increased with 
i mprovetl supply-voltage regulation. 

~ With external shl eld JEDEC No.315 connected to neater except as notetl. 

~ Witn external snl eld JEDEC No.315 connected to grou ntl. 

SPECIAL RATINGS & PERFORMANCE DATA 

Heater-Cycling Life Performance: 

This test is performed on a sample lot of tubes from each 
production run. A minimum of 2000 cycles of intermittent 
operation is appl ied under the fol lowing conditions: heater 
volts = 15 (Series connection! cycled one minute on and 
one minute off, heater 135 volts positive with respect to 
cathode, and al l other elements connected to ground. At the 
end of this test, tubes are checked for heater—cathode shorts 
and open circuits. 

Transconductance at Reduced Neater Voltage: 
Average Value (Each unit)  4c00 Nrrlhos 
With heater volts = 10 (Series connection), plate supply volts 
= 250, and cathode resistor (ohms) bypassed = 200 

8-59 ELECTRON TUBE DIVISION 
RADIO CORPORATION Of AMERICA, MARRISON, NEW JERSEY 
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6680/12AU7-A 
MEDIUM-MU TWIN TRIODE 

9—PIN MINIATURE TYPE 

For use to mobile communications equipment 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathodes: 
Heater arrangement Series Parallel 
Voltage  12.6 t 20%' 6.3 t 20%' ac or do volts 
Current: 

At 12.6 volts. 0.15 — ~P 
At 6.3 volts — 0.3 amp 

Direct Interelectrode~Capacitances (Approx.): 
Without With 
8zte rn al Este rn al 
Shield Shield°

Grid to plate (Each unit). 1.5 1.5 µµf 
Grid to cathode and heater 
(Each unit)  1.6 1.8 µµf 

Plate to cathode and heater: 
Unit No  1   0.4 2 µµf 
Unit No  2   0.32 2 µµf 

Characteriatica, Clasa AI Amplifier (Each Unit): 

Heater Voltage: 
For series connection  12.6 12.6 volts 
For parallel connection  6.3 6.3 volts 

Plate Voltage  100 250 volts 
Grid Voltage   0 —8.5 volts 
Amplification Factor   20 17 
Plate Resistance (Approx.)   6500 7700 ohms 
Transconductance   3100 2200 µmhos 
Plate Current  11.8 10.5 ma 
Grid Voltage (Approx.) for plate µa = 10  — —24 volts 

Mechanical: 

Operating Position  Any 
Maximum Overall Length   2-3/16" 
Maximum Seated Length  1-15/16" 
Length, Base Seat to Bulb Top (Excluding tip). 1-9/16" t 3/32" 
Diameter   0.750" to 0.875" 
Dimensional Outl ine See General Secttion 
Bulb   T6-1/2 
Base   Small—Button Noval 9—Pin (JEDEC No.E9-1) 

Basing Designation for BOTTOM VIEW   9A 
Pin 1 —Plate of Pin 6 —Plate of 

Unit No.2 © Unit No.l 
Pin 2 —Grid of Q ~ 0  Pin 7 —Grid of 

Unit No.2 Unit No.1 ©% 10 Pin 3—Cathoda cf ~ ~ Pin 8 —Cathode of 
Unit No.2 ©`l ~ Unit No.l 

Pins 48.9 —Heater of `~~ Pin 9 —Heater 
Unit No.2 0 ~ Mid—Tap 

Pins 5&9 —Heater of 
Unit No.l 

8-59 ELECTRON TUBE DIVISION 
RADIO CORPORATION OG AMERICA, HAR RISON, NEW JERSEY 
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6680/12AU7-A 
MEDIUM-MU TWIN TRIODE 

AMPLIFIER — Class A I

Values are }or Each Unit 

Maximum RatingsE Design-Maximum Values: 
PLATE VOLTAGE  
GRID VOLTAGE: 

330 max. volts 

Positive-bias value  0 max. volts 
PLATE DISSIPATION  
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect 
to cathode 

Heater positive with respect 
to cathode 

Maximum Circuit Values: 

Grid-Circuit Resistance: 

3 max. 

200 max. 

200• max. 

watts 

volts 

volts 

For fixed-bias operation 0.25 max. megohm 
For cathode-bias operation 1 max. megohm 

w When the neater is operated from storage-Dattery-wi Lh-charger supply 
or similar supplies, the normal Dattery-voilage fluctuation may De as 
much as 35 per cent or more. Although such variation in heater voltage 
is permissl ble for short Deriotls, reilaDil ity can be increased with 
i mDrovetl supply-voltage regulation. 

~ With external shield JEDEC No.315 connected to cathode oP unit untl er test. 

~ The do component must not exceed 100 volts. 

SPECIAL RATINGS b PERFORMANCE DATA 
Heater-Cycl ing Life Performance: 

This test is performed on a sample lot of tubes from each 
production run. A minimum of 2000 cycles of intermittent 
operation is appl ied under the fol lowing conditions: heater 
volts - 15 lSeries connection) cycled one minute on and 
one minute off, heater 135 volts positive with respect to 
cathode, and al l other elements connected to ground. At 
the end of this test, tubes are checked for heater-cathode 
shorts and open circuits. 

Transconductance at Reduced Heater Voltage: 
Average Value (Each unit)   1750 Nmhos 

With heater volts =10 ISe ries connection), plate volts = 250, 
and grid volts = -8.5. 

8-59 ELECTRON TUBE DIVISION 
RADIO COIIORATION Of AMERI G. XAR RISON, NEW JERSEY 
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6681/12AX7 
HIGH-MU TWIN TRIODE 

9-PIN MINIATURE TYPE 
For use in mobiie communications equipment 

GENERAL DATA 

Electrical: 
Heater, for Unipotential Cathodes: 

Heater arrangement Series Parallel 
Voltage  12.6 t 20%' 6.3 t 20%' ac or do volts 
Current: 

At 12.6 volts. 0.15 - amp 
At 6.3 volts . - 0.3 ~P 

Direct Interelectrode Capacitances (Approx.): 
Without Wtith 

External External 
Shield Shield° 

Grid to plate (Each unit). 1.7 1.7 µµf 
Grid to cathode and heater 
(Each unit)   1.6 1.8 µµf 

Plate to cathode and heater: 
Unit No  1   0.46 1.9 µµf 
Unit No  2   0.34 1.9 µµf 

Characteristics, Class AI AmDllfier (Each Unit): 

Heater Voltage: 
For series connection  12.6 12.6 volts 
For parallel connection  6.3 6.3 volts 

Plate Voltage  100 250 volts 
Grid Voltage   -1 -2 volts 
Amplification Factor   100 100 
Plate Resistance (Approx.) 0  08 0.0625 megohm 
Transconductance   1250 1600 µmhos 
Plate Current  0.5 1.2 ma 

Mechanical: 

Operating Position  Any 
Maximum Overall Length   2-3/16" 
Maximum Seated Length  1-15/16" 
Length, Base Seat to Bulb Top (Excluding tip) 1-9/16" t 3/32" 
Diameter   0.750" to 0.875" 
Dimensional Outl ine See General Section 
Bulb   T6-1/2 
Base   Small-Button Noval 9-Pin (JEDEC No.E9-1) 
Basing Designation for BOTTOM VIEW   9A 
Pin 1 -Plate of Pin 6 -Plate of 

Unit No.2 Unit No.l 
Pin 2 -Grid of 0 © Q Pin 7 -Grid of 

Unit No.2 ~` Unit No.1 
Pin 3 -Cathode of ©4 ~~ Pin 8 -Cathode of 

Unit No.2 ('( , Unit No.1 
Pins 4d9 -Heater of ©, ►~ 0  Pin 9 -Heater 

Unit No.2 0~0 Mid-Tap 
Pins 5&9 -Heater of 

Unit No.1 

ELECTRON TORE DIVISION 
RADIO CORIORATION OF AMERICA, HARRISON. NFW IE ESEY 

DATA 



6681/12AX7 
HIGH-MU TWIN TRIODE 

AMPLIFIER — Class AI 

Values are for Each Unit 

Maximam Ratings, Design-Naximum Values: 

PLATE VOLTAGE  
GRID VOLTAGE: 

330 max. volts 

Negative-bias value  55 max. volts 
Positive-bias value  0 max. volts 

PLATE DISSIPATION  
PEAK HEATER~ATHODE VOLTAGE: 
Heater negative with respect 

to cathode 
Heater positive with respect 

to cathode 

1.1 max. 

200 max. 

200• max. 

watts 

volts 

volts 

When the heater is operated from storage-battery-wl th-charger supply 
or sl mi lar suppl ies, the normal battery-vol loge fluctuation may De as 
much as 35 per cent or more. Although such variation In heater voltage 
is Dermissl ble for snort periods, reliability can be incr easetl with 
improved supply—voltage regulation. 

0 
Wlth external shi eltl JEDEC No.315 coon ectetl to cathode of unit under test. 

~ The tic component must nOt exceed 100 volts. 

SPECIAL RATINGS 6 PERFORMANCE DATA 

Heater-Cycl ing Life Performance: 

This test is performed on a sample lot of tubes from each 
production run. A minimum of 2000 cycles of intermittent 
operation is appl ied under the fol lowing conditions: heater 
volts = 15 (Series connectlonl cycled one minute on and 
one minute off, heater 135 -volts positive with respect to 
cathode, and al l other elements connected to ground. At 
the end of this test, tubes are checked for heater-cathode 
shorts and open circuits. 

8--59 ELECTRON TUBE CNVISION 
RMIO COIRORATION OF .UHF RIG. H~RRISON. EJEw JERSEY 

DATA 



6887 

TWIN DIODE 
7—PIN MINIATURE TYPE 

For switching applications in electronic computers 

GENERAL DATA 

Electrical: 

Heater, Pure Tungsten, for Unipotential Cathodes: 
Voltage  6.3   ac or do volts 
Current  0.2  amp 

Direct Interelectrode Capacitances (Each unit, approx.):°
Plate to cathode  1.4 µµf 
Plate to cathode, internal shield, and 
heater  2.2 µµf 

Cathode to plate, internal shield, and 
heater  3.5 µµf 

Heater to cathode 2.1 µµf 

Mechanical: 

Mounting Position Any 
Maximum Overall Length  1-5/8" 
Maximum Seated Length 1-3/8" 
Length, Base Seat t'o Bulb Top (Excluding tip). 1" t 3/3~~~ 

Maximum Diameter   3/4" 
Bulb   T5-1/2 
Base   Small —Button Miniature 7—Pin (JETEC No.E7-1) 

Basing Designation for BOTTOM VIEW  6BT 

Pin 1 — Cathode of 
Unit No.1 

Pin 2 — Plate of 
Unit No.2 

Pin 3 — Heater 
Pin 4 — Heater 

Pin 5 — Cathode of 
Unit No.2 

Pin 6 — Internal 
Shield 

Pin 7 — Plate of 
Unit No.l 

SWITCHING SERVICE 

Values are for Each Unit 

Maximum Ratings, Absolute Values: 

PEAK INVERSE PLATE VOLTAGE   360 max. volts 
PEAK PLATE CURRENT■  30 max. ma 
DC PLATE CURRENT   10 max. ma 
PEAK HEATER—CATHODE VOLTAGE: 
Heater negative with respect to cathode. 150 max. volts 
Heater positive with respect to cathode. 150 max. vplts 

BULB TEMPERATURE (At hottest point on 
bulb surface)   120 max. oC 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 

Heater Current   1 180 220 ma 

Note 1: With 6.3 volts ac or do on heater. 

Without external shield. 

~: See nett page. 

4-57 TUBE DIVISION TENTATIVE DATA 
RADIO CORPORATION Of AMERICA, MARR~SON. NEW JERSEY 



6887 

TWIN DIODE 

Note Nin. Nax. 

Direct Interelectrode Capacitance 
(Each unit) : 
Plate to cathode  2 - 2 µµf 

Plate Current (Each unit) 1,3 3 9 ma 
Heater-Cathode Leakage Current 

(Eaeh unit): 
Heater negative with respect 

to cathode  1,4 - 20 µa 
Heater positive. with respect 

to cathode  1,4 - 20 µa 
Leakage Resistance between plate 

and all other electrodes 
tied together (Each 
unit)   1,5 100 - megohms 

Note 1: With 6.3 volts ac or do on heater. 
Note 2: Without external shield and with electrodes of unit not under 

test connected to ground. 
Note 3: With do plate volts = 1. 2. Electrodes of unit not under test con-

nected to ground. 
Note 4: With 150 volts do between heater and cathode. 
Note 5: with plate 300 volts negative with respect to all other elec-

trodes tied together. 

SPECIAL RATINGS & PERFORMANCE DATA 

Heater-Cycling Life Performance: 
Cycles of Intermittent Operation. 2000 min. cycles 

Under the fol lowing conditions: heater volts = 7.5 cycled 
one minute on and four minutes off, heater I80 positive 
with respect to cathode, and plate volts = 0. 

MALL-BUTTON MINIATURE 
7-PIN BASE 

JETEC Ns E7-1 

• Under the following conditions: rectangular pulse; pulse duration, 10 
microseconds; pulse-repetition rate, 1000 pps; duty factor, 0.01 t 0.1 
per cent; rise time, less than 1 microsecond; fall time, less than 2 
m is roseconds; overshoot, less than 5 per cent; antl droop, less Lhan 10 
per cent. 

' Measured from base seat Lo bulb-top l i ne as determined by ring gauge of 
7/16' I.D. 

4-57 
TUBE DIVISION 

TENTATIVE DATA 
[AOIO CORPORATION OF AMF RICA. MARRISON, NEW JERSEY 
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6922 

Medium-Mu Twin Triode 
9-PIN MINIATURE TYPE 

GENERAL DATA 

Electrical: 

Heater Characteristics ar~d Ratings (Design-Center Values): 
Voltage (AC or DC)   6.3 t 0.6 volts 
Current at heater volts = 6.3 0  300 amp 
Peak heater-cathode voltage (Each unit): 
Heater negative with 

respect to cathode  60 max. volts 
Heater positive with 

respect to cathode  120 max. volts 
Direct Interelectrode Capacitances:a

Unit No.i Unit No.z 

Grid to plate   1.4 1.4 µµf 
Grid to cathode, internal 

shield, and heater  3.1 3.1 µµf 
Plate to cathode, internal 
shield, and heater  1.75 1.65 µµf 

Heater to cathode   2.6 2.7 µµf 

Characteristics, Class Ai Ampl ifier (Each Unit):b

Plate Supply Voltage  100 90 volts 
Grid Supply Voltage   9 0 volts 
Cathode Resistor  680 120 ohms 
Ampl ification Factor  33 -
Transconductance  12500 11500 µmhos 
Plate Current   15 12 n~ 

Mechanical: 

Operating Position  Any 
Type of Cathodes  Coated Unipotential 
Maximum Overall Length  2-3/16" 
Maximum Seated Length   1-15/16" 
Length, Base Seat to Bulb Top (Excluding tip). 1-g/16" t 3/32" 

0  750" to 0.875" Diameter 
Dimensional Outl ine   See General Section 
Bulb T6-1/2 
Base Small-Button Noval 9-Pin (JEDEC No.E9-1) 

Basing Designation for BOTTOM VIEW  9AJ 

Pin 1 -Plate of 
Unit No.2 

Pin 2 -Grid of 
Unit No.2 

Pin 3 -Cathode of 
Unit No.2 

Pin 4 -Heater 
Pin 5 -Heater 

Pin 6 -Plate of 
Unit No.1 

Pin 7 -Grid of 
Unit No.l 

Pin 8 -Cathode of 
Unit No.i 

Pin 9 -Internal 
Shield 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 

DATA 
5-62 



6922 

AMPLIFIER — Class AI 
Values are for Each Unit 

Maximum Ratings, Design-Center Values: 
PLATE VOLTAGE: 

With plate dissipation = 0.8 watt 
or greater  220 max. volts 

With plate dissipation less than 
0.8 watt  250 max. volts 

With plate ma. - 0  400 max. volts 
With cathode ma. - 0  550 max. volts 

GRID VOLTAGE: 
Negative-bias value   100 max. volts 
Peak-negative value°  200 max. volts 

CATHODE CURRENT: 
Peak°   100 max. ma 
Average   20 max. ma 

GRID INPUT 0  03 max. watt 
PLATE DISSIPATION: 

Either plate  1.5 max. watts 
Both plates (Both units operating). 2 max. watts 

BULB TEMPERATURE (At hottest 
point on bulb surface)  170 max. °C 

Maximum Circuit Values: 
Grid-Circuit Resistance: 

For fixed-bias operation  Permitted only when plate 
ma. < 5 

For cathode-bias operation  1 max. megohm 
a Mithout external shield. 
b operation under conditions listed in left-nand column is recommended be-
cause of the small spread in characteristics. 

0 Pulse Duration (mic rosecond 5) = 200 max., duty factor = 0. 10 max. 

SPECIAL RATINGS S PERFORMANCE DATA 
Shock Rating: 
Impact Acceleration   500 max. g 

This test is performed on a sample lot of tubes from each 
production run to determine abi l ity of tube to withstand the 
specified impact acceleration. Tubes are held rigid in four 
different positions in a Navy Type, High-impact (Flyweight) 
Shock Machine and are subjected to 5 blows at a hammer angle 
of 30°. 

Fatigue Rating: 
Vibrational Acceleration  2.5 max. 9 

This test is performed on a sample lot of tubes to deter-
mine abi l ity of tube to withstand the specified vibrational 
acceleration. Tubes are rigidly mounted and are subjected 
for 32 hours to 2.5-g vibrational acceleration at 50 cycles 
per second in each of three directions. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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Twin Power Pentode 

9-PIN MINIATURE TYPE 
INTERNALLY NEUTRALIZED FOR PUSH-PULL AMPLIFIER SER4ICE 

14 WATTS CW INPUT (ICAS) UP TO 500 Mc 

For Communications Equipment Operating at Fre-
quencies up to 500 Mc as a Push-Pu11RF-Power-
Ampl ifier or as a Frequency-Multipl ier Tube 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Heater arrangement Series Parallel 
Voltage (AC or DC) 12  6 ± 10% 6.3 t 10% volts 
Current 0.3 0.6 amp 

Transconductance (Each -Unit) 
for do plate volts = 150, do 
grid-No.2 volts = 150, and 
do plate ma. = 25   10500 µmhos 

Mu-Factor, Grid No.2 to Grid 
No.1 (Each Unit) for do plate 
volts = 150, do grid No.2 volts 
= 150, and do plate ma. = 25  31 

Direct Interelectrode Capacitances 
(Approx., Each Unit):• 
Grid No.1 to plate  0.15 µµf 
Grid No.1 to cathode & grid 

No.3, grid No. 2, and heater  6.4 µµf 
Plate to cathode & grid No.3. 

grid No. 2, and heater   1.6 µµf 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  2-5/8" 
Maximum Seated Length   2-3l8" 
Length, Base Seat to Bulb Top (Excluding tip). 2" ± 3/32" 
Diameter 0  750" to 0.875" 
Dimensional Outl ine   See General Section 
Bulb T6-1/2 
Base Small-Button Noval 9-Pin (JEDEC No.E9-1) 

Basing Designation for BOTTOM VIEW  9HL 

Pin 1-Grid No.1 
of .Unit No.2 

Pin 2 -Cathode, 
Grid No.3 

Pin 3-Grid No.1 
of Unit No.1 

Pin 4-Heater 

Pin 5-Heater 
Pin 6-Plate of 

Unit No.2 
Pin 7-Grid No.2 
Pin 8-Plate of 

Unit No.1 
Pin 9-Heater Tap 

RADIO CORPORATION OF AMERfCA 
Electron Tube Division Harrison, N.7. 

DATA I 
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PUSH-PULL RF POWER AMPLIFIER 6 OSCILLATOR — Class C Telegraphy 
and 

PUSH-PULL RF POWER AMPLIFIER — Class C FM Telephony 

Values are on a Aer-tube basis unless otherwise syeciJied 

Maximum Ratings, Absolute-Maximum Values: 
Uy to goo Nc 

CCS* ICAS~ 

DC PLATE VOLTAGE  250 max. 250 max. volts 
DC GRID-No.2 (SCREEN-GRID) 
VOLTAGE 200 max. 200 max. volts 

DC GRID-No.l (CONTROL-GRID) 
VOLTAGE   -100 max. -100 max. volts 

DC PLATE CURRENT  90 max. 100 max. ma 
DC GRID-No.l CURRENT  6 max. 8 max. ma 
DC CATHODE CURRENT  100 max. 120 max. ma 
PLATE INPUT   12 max. 14 max. watts 
GRID-No.2 INPUT   3 max. 3.5 max. watts 
GRID-No.1 INPUT   0.2 max. 0.24 max. watt 
PLATE DISSIPATION 6 max. 7.5 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode  100 max. 100 max. volts 
Heater positive with 

respect to cathode  100 max. 100 max. volts 
BULB TEMPERATURE (At hottest 

point on bulb surface). 225 max. 225 max. °C 

Typical Operation: 

At goo Nc 
DC Plate Voltage  180 200 volts 
DC Grid-No.2 Voltage  180 200 volts 
DC Grid-No.l Voltage  -20 -20 volts 

From grid resistor for 
each grid No.l of   27000 27000 ohms 

Peak-to-Peak RF 
Grid-No.1 Voltage   50 50 volts 

DC Plate Current  55 60 ma 
DC Grid-No.2 Current  12.5 14 ma 
DC Grid-No.l Current  1.5 1.5 ma 
Driver Power Output 
(Approx.)   1.2 1.2 watts 

Useful Pawer Output 
(Approx.)   5 6 watts 

V 

V 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N.J. 



6939 

PLATE-MODULATED PUSH-PULL RF POWER AMPLIFIER — Class C Telephony 

Carrier conditions qer tube }or use 
with a maximum modulation }actor o} i 

Values are on a qer—tube basis 

Maximum Ratings, Absolute —Maximum Values: 

Uq to goo Mc 

CCS* ICAS~ 

DC PLATE VOLTAGE. 200 max. 200 max. volts 
DC GRID-No.2 (SCREEN-GRID) 
VOLTAGE 200 max. 200 max. volts 

DC GRID-No.1 (CONTROL-GRID) 
VOLTAGE   -100 max. -100 max. volts 

DC PLATE CURRENT  64 max. 80 max. ma 
DC GRID-No.l CURRENT  6 max. 8 max. ma 
DC CATHODE CURRENT  80 max. 96 max. ma 
PLATE INPUT   8 max. 10 max. watts 
GRID-No.2 INPUT   2 max. 2.3 max. watts 
GRID-No.1 INPUT   0.2 max. 0.24 max. watt 
PLATE DISSIPATION 4 max. 5 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode  100 max. 100 max. volts 
Heater positive with 

respect to cathode  100 max. 100 max. volts 
BULB TEMPERATURE (At hottest 

point on bulb surface). 225 max. 225 max. °C 

Typical Operation: 
At goo Mc 

DC Plate Voltage  180 180 volts 
DC Grid-No.2 Voltage  180 180 volts 
DC Grid-No.l Voltage  -20 -20 volts 

From grid resistor for 
each grid No.l of   68000 27000 ohms 

Peak-to-Peak RF 
Grid-No.1 Voltage   45 50 volts 

DC Plate Current  40 55 ma 
DC Grid-No.2 Current  9.5 12.5 ma 
DC Grid-No.l Current  0.6 1.5 ma 
Driver Power Output 
(Approx.)   1 1.2 watts 

Useful Power Output 
(App rox.)   3.5 5 watts 

FREQUENCY TRIPLER — Class C 
Values are on a qer—tube basis 

MaXimUm Ratings, Absolute—Naximum Values: 

Uq to goo Mc 
CCS* ICAS~ 

DC PLATE VOLTAGE  250 max. 250 max, volts 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N.J. 

DATA 2 
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6939 

~~sk rcas~ 
DC GRID-No.2 (SCREEN-GRID) 
VOLTAGE 200 max. 200 max. volts 

DC GRIP-No.l (CONTROL-GRID) 
VOLTAGE   -100 max. -100 max. volts 

DC PLATE CURRENT  60 max. 80 max. ma 
DC GRID-No.1 CURRENT  6 max. 8 max. ma 
DC CATHODE CURRENT  70 max. 80 max. ma 
PLATE INPUT   8 max. 10 max. watts 
GRID-No.2 INPUT   3 max. 3.5 max. watts 
GRID-No.1 INPUT   0.2 max. 0.24 max. watt l 
PLATE DISSIPATION 6 max. 7.5 max. watts ~/ 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode  100 max. 100 max. volts 
Heater positive with 

respect to cathode  100 max. 100 max. volts 
BULB TEMPERATURE (At hottest 

point on bulb surface). 225 max. 225 max. °C 

Typical Operation: 
Uq to goo Nc 

DC Plate Voltage  180 200 volts 
DC Grid-No.2 Voltage (Approx.)  180 190 volts 
Through resistor of   1200 1200 ohms 

DC Grid-No.l Voltage  -74 -74 volt=_ 
From grid resistor for 
each grid No.l of   82000 82000 ohms 

Peak-to-Peak RF 
Grid-No.l Voltage   165 165 volts 

DC Plate Current  40 46 ma 
DC Grid-No.2 Current  9.7 11 ma 
DC Grid-No.l Current  1.8 1.8 ma 
Driver Power Output 
(Approx.)   1.1 1.1 watts 

Useful Power Output 
(Approx.)♦  1.8 2.2 watts 

~ without external sn field. 

~ xey-o own oo~e~tto~s per to oe witnout ample rues eutatlon, ample tune 
m otlulation essentially negative may De used Ifm the positive peak of 
the audio-frequency envelope ones not exceed 115f of the carrier 
c ontll [ions. 

Continuous Commercial Service. 

InCermlC[ent Commercial antl Amateur Service. 

this value of useful Dower is measured at loatl of output circuit. 

OPERATING CONSIDERATIONS 

Shielding of the 6939 in "straight-through" rf-ampl ifier 

s elv ice may be required for stable operation. To minimize 
external feedback from the plate to grid No. l, a grounded 
shield crossing the terminal end of the tube socket through 

the space between pins 4 and 5 and the space between pins I 

and 9, is general ly adequate for this purpose. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 



6939 
The heater may be effectively by¢assed by grounding one 

heater pin at the tube socket and bypassing the other heater 
pin to ground with a low inductance capacitor. If further 
isolation of the ungrounded heater pin is required a suitable 
rf choke fol lowed by another low inductance bypass capacitor, 
is recommended. 

The cathode of the 6939 should be grounded by means of 

the shortest possible connection to reduce the effect of 

,r..~ cathode-lead inductance. 

\ The rf impedance between grid Ko.z and the cathode must 
be kept low, usual ly by means of a suitable bypass capacitor. 
In telephony service when grid No.2 is modulated, a smal ler 
bypass capac itor than is used for telegraphy service may be 
required in order to avoid excessive of bypassing. However, 
if the capacitance value is too smal l, rf feedback may occur 

^/~ between plate and grid No. l, depending on the circuit layout, 
" operating frequency, and power gain of the stage. AF bypassing 
difficulties can usual ly be el iminated if the grid-No.2 
bypass capacitor is replaced by a series-resonant circuit 
which is tuned to resonate at the operating frequency. This 
circuit presents a high impedance to audio frequencies but a 
very low impedance to its resonant frequency. 

To ¢revent generation of ¢arasitic oscillations, it is 

recommended that a 100-ohm resistor be connected in series 
with grid No.2 as close to the socket as possible. 

°~, 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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6939 
AVERAGE CHARACTERISTICS 

Each Unit 

Ef=6.3 VOLTS 
PARALLEL HEATER 
ARRANGEMENT. 

GRID—Ns2 VOLTS=180 

O N O ~ O rt1 
(9 N N - 

PLATE ~Ib~MILLIAMPERES 

O 

92CM-10614 

RAD10 CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 



6939 
AVERAGE CHARACTERISTICS 

Each Unit 
Ep=6.3 VOLTS 
PARALLEL HEATER 
ARRANGEMENT. 

GRID—N~2 VOLTS=200 

................................................. 

~ N N 
~ O ~ 

PLATE (Ib) MILLIAMPERES 

C:7.::0 
:..... 

O 

92CM-10613 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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6939 
AVERAGE CHARACTERISTICS 

Each Unit 
Ep = 6, 3 VOLTS 
PARALLEL HEATER ARRANGEMENT.  
GRID-NQ 2 VOLTS =180 

0 0 0 0 0 0 0 
,n o n o ~n o n 
N ~ N N — — 

GRID -N"2 (IC2) MILLIAMPERES 

0 

92CM-10609 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison. N. 1. 



6939 
AVERAGE CHARACTERISTICS 

Each Unit 
E{•=6.3 VOLTS 
PARALLEL HEATER ARRANGEMENT. 
GRID-Ns2 VOLTS=200 

..noo..ou000suononnnu uuwou..onw 
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GRID-N-'2 ~Z(:2~ MILLIAMPERES 
92CM-10606 

O 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 

DATA 5 
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6939 
AVERAGE CONSTANT-CURRENT CHARACTERISTICS 

Each Unit 
Ef=6.3VOLTS PARALLEL -I6=PLATE MILLIAMPERES 

HEATER ARRANGEMENT. --IC 2=GRID-Ns2 MILLIAMPERES 
GRID-Ns2 VOLTS=180 -----I~1=GRID-NQI MILLIAMPERES 

n o » o ~ o ~ 
~ T T 

GRID-NCI VOLTS 
N 

92CM-10608 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 



6939 
AVERAGE CONSTANT-CURRENT CHARACTERISTICS 

Each Unit 
EF=6.3 VOLTS PARALLEL 
HEATER ARRANGEMENT. 

GRID-Ns2 VOLTS=200 

-I6=PLATE MILLIAMPERES 
--IC2=GRID-Ns2 MILLIAMPERES 
----ICI=GRID-Nsl MILLIAMPERES 

0 0 ~ o ~ o 
T 

GRID-NCI VOLTS 
N 

92CM-10603 

t'~~.1 RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 

DATA 6 
10-60 





6973 

BEAM POWER TUBE 
9-PIN MINIATURE TYPE 

For high-lirlelit~ audio-amplifier applications 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  6.3   ac or do volts 
Current 0  45   amp 

Direct Interelectrode Capacitances:° 
Grid No.1 to plate   0.7 max. µµf 
Grid No.1 to cathode & grid No.3, 

grid No. 2, and heater  8 µµf 
Plate to cathode & grid No.3, 

grid No. 2, and heater   8.5 µµf 

Characteristics, Class A l Ampl ifier: 

Plate Voltage  250 volts 
Grid-No.2 (Screen-Grid) Voltage  250 volts 
Grid-No.1 (Control-Grid) Voltage   -15 volts 
Plate Resistance (Approx.)   73000 ohms 
Transconductance   4800 µmhos 
Plate Current  46 ma 
'Grid-No.2 Current  3.5 ma 
Grid-No.i Voltage (Approx.) for 

plate current of 100 µa  -40 volts 

Mechanical: 

Operating Position   Any 
Maximum Overall Length   2-5/8" 
Maximum Seated Length  2-3/8" 
Length, Base Seat to Bulb Top (Excluding tip). 2" t 3/32°
Maximum Diameter   7/8" 
Dimensional Outl ine  See General Section 
Bulb   T6-1/2 
Base   Small-Button Noval 9-Pin (JETEC No.E9-1) 

Basing Designation for BOTTOM VIEW   9EU 

Pin 1 -Grid No.2 
Pin 2 - No Connection 
Pin 3 -Grid No.1 
Pin 4 -Heater 
Pin 5 -Heater 

Pin 6 -Grid No.1 
Pin 7 -Grid No.3, 

Cathode 
Pin 8 -Grid No.2 
Pin 9 -Plate 

PUSH-PULL AF PDWER AMPLIFIER — Class ABI 

MaX1111U111 Ratings, Design-Center Values: 

PLATE VOLTAGE. . 
GRID-No.2 (SCREEN-GRID) VOLTAGE 
GRID-No.2 INPUT 
PLATE DISSIPATION 

~• See next page. 

400 max. volts 
300 max. volts 
2 max. watts 
Y2 max. watts 

8-57 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
IADIO CORPORATION OF AMERIU, HARRISON, NEW JE0.5EY 



6973 

BEAM POWER TUBE 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode   200 max. volts 
Heater positive with 

respect to cathode   200 max. volts 
BULB TEMPERATURE (At hottest point 

on bulb surface)   250 max. °C 

Typical Operation with Fixed Bias: 
Values are for 2 tubes 

Plate Voltage  250 350 400 volts 
Grid-No.2 Voltage  250 280 290 volts 
Grid-No.1 (Control-Grid) Voltage. -15 -22 -25 volts 
Peak AF Grid-No.l-to-Grid-No.1 
Voltage  30 44 50 volts 

Zero-Signal Plate Current  92 58 50 ma 
Max.-Signal Plate Current  105 106 107 ma 
Zero-Signal Grid-No.2 Current. 7 3.5 2.5 ma 
Max.-Signal Grid-No.2 Current. 16 14 13.7 ma 
Effective Load Resistance (Plate 
to plate)  8000 7500 8000 ohms 

Total Harmonic Distortion  2 1.5 2 % 
Max.-Signal Power Output   12.5 20 24 watts 

Typical Operation with.Cathode Bias: 

Values are for 2 tubes 

Plate-Supply Voltage   300 310 volts 
Grid-No.2 Supply Voltage   300 310 volts 
Cathode Resistor   230 270 ohms 
Peak AF Grid-No.l-to-Grid-No.l Voltage 48 55 volts 
Zero-Signal Plate Current  80 77 ma 
Max.-Signal Plate Current  96 92 ma 
Zero-Signal Grid-No.2 Current  6 5 ma 
Max.-Signal Grid-No.2 Current  14 14 ma 
Effective Load Resistance (Plate 
to plate)  5500 6000 ohms 

Total Harmonic Distortion  2 4 
Max.-Signal Power Output   15 17 watts 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance: 
For fixed-bias operation   0.5 max. megohm 
For cathode-bias operation   1 max. megohm 

PUSH-PULL AF POMER AMPLIFIER — Class ABI
Grid No.a of each tube connected to taq on 

d ate winding of output transformer 
Maximum Ratings, Design-Center. Values: 
PLATE AND GRID-No.2 (SCREEN-GRID) 
SUPPLY VOLTAGE   375 max. volts 

°.~.~: See next page. 

8-57  ELECTRON TUBE DIVISION TENTATIVE DATA 1 
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GRID-No.2 INPUT 

6973 

BEAM POWER TUBE 

1  75 max. watts 
PLATE DISSIPATION  12 max. watts 
(PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode   200 max. volts 

Heater positive with 
respect to cathode   200 max. volts 

'BULB TEMPERATURE (At hottest point 
on bulb surface)   250 max. °C 

Typical Operation: 
Values are for 2 tubes 

Fixed Cathode 
Bias Bias 

Plate-Supply Voltage   375 370 volts 
Grid-No.2 Supply Voltage   ' # volts 
Grid-No.1 (Control-Grid) Voltage•. -33.5 - volts 
Cathode Resistor   - 355 ohms 
Peak AF Grid-No.l-to-Grid-No.1 

Voltage  67 62 volts 
Zero-Signal Cathode Current  62 74 ma 
Max.-Signal Cathode Current  95 84 ma 
Effective Load Resistance (Plate 

to plate)  12500 13000 ohms 
Total Harmonic Distortion  1.5 1.2 % 
Max.-Signal Power Output   18.5 15 watts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance:•
For fixed-bias operation   0.5 max. megohm 
For cathode-bias operation   1 max. megohm 

~ Without external shiel tl. 

~ The do component must not exceed 100 volts. 

• The type of input coupl ing network used should not introduce too much 
resistance in the grid-No.1 circuit. Transformer- or impedance-
coupling tlevices are recommentled. 

~ ODtained from taps on the Drima ry winding of the output transformer. 
The taps are located on each side oT the center tap (B+) so as to apply 
50 per cent of the plate signal voltage to grid No.2 of each output tube. 

# Obtained from taps on the primary winding of the output transformer. 
The taps are located on each side oT the center tap (e+) so as to supply 
43 per cent of the plate signal voltage to grid No.2 oT each output tune. 

5-57 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JE 0.5EY 
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6973 

AVERAGE PLATE CHARACTERISTICS 

■ 
■ 

E{ = 6.3 VOLTS 
GRID—Nsl VOLTS=O 
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6973 

AVERAGE CHARACTERISTICS 

a_ c~y o ~ ~ a a 

PLATE ~Ib~ OR GRID-N42 ~I C.2 MILLIAMPERES 
ELECTRON TUBE DIVISION 92CM- 9389 
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6973 

OPERATION CHARACTERISTICS 
PUSH-PULL CLASS ABI OPERATION 

Ep=5.3 VOLTS 
PLATE VOLTS = 350 
GRID-N"2 VOLTS=280 
GRID-N4 I VOLTS= -22 
AF GRID-NsI-TO-GRID-N4 1 

SIGNAL VOLTS RMS~=31.2   

5000 7000 9000 11000 
EFFECTIVE LOAD RESISTANCE PLATE TO PLATE —OHMS 

E~ECfRON TUBE DIVISION 
RADIO COIPORAiION OE AME[IU, HlRRISON, NEW lElSFY 

92CM-9381 



7027 
BEAM POWER TUBE 

For high-fidelity audio-ar~plifier applications 

GENERAL DATA 

Electrical; 

Heater, for Unipotential Cathode: 
Voltage  6 3 
Current  0 9 

Direct Interelectrode Capacitances:°
Grid No.1 to plate  1.5 µµf 
Grid No.1 to cathode ~ grid No.3, 

grid No. 2, and heater   10 µµf 
Plate to cathode & grid No.3, 

grid No.2,and heater  7.5 µµf 

Characteristics, Class A I A~Dlifier: 

Plate Voltage   250 volts 
Grid-No.2 (Screen-grid) Voltage   250 volts 
Grid-No.l (Control-T,rid) Voltage  -14 volts 
Plate Resistance (Approx  )   22500 ohms 
Transconductance  6000 µmhos 
Plate Current   72 ma 
Grid-No:2 Current   5 ma 

ac or do volts 
amp 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  4.62" 
Maximum Seated Length   4.06" 
Maximum Diameter  1.63" 
Bulb  T12 
Base   Small-Wafer Octal 8-Pin 

with Sleeve (JETEC No. 68-191) 
Basing Designation for BOTTOM VIEW  SHY 

Pin 1 -Grid No.2 
Pin 2 -Heater 
Pin 3 -Plate 
Pin 4 -Grid No.2 
Pin 5 -Grid No.l 

Pin 6 -Grid No.l 
Pin 7 -Heater 
Pin 8 -Cathode, 

Grid No.3 

PUSH-PULL AF POWER AMPLIFIER — Class ABI

Maximum Ratings, Design-Center Values: 

PLATE VOLTAGE  450 max. volts 
GRID-No.2 (SCREEN-ARID) VOLTAGE  400 max. volts 
CATHODE CURRENT: 

Peak 400 max. ma 
DC 110 max. ma 

GRID-No.2 INPUT  3.5 max. watts 
PLATE DISSIPATION  25 max. watts 

~: See next page. 
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RADIO CORrORATION OF AMERI U, HARRISON, NEW JERSEY 



Plate Voltage  
Grid-No.2 Voltage  
Grid-No.1 (Control-Grid) 

Voltage• 
Peak AF Grid-No.l-torrid-No.1 

Voltage  
Zero-Signal Plate Current . 
Max.-Signal Plate Current . 
Zero-Signal Grid-No.2 Current . 
Max.-Signal Grid-No.2 Current . 
Effective Load Resistance 
(Plate to plate) 

Total Harmonic Distortioh . 
Max.-Signal Power Output. . 

7027 
BEAM POWER TUBE 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 200 max. volts. 
Heater positive with respect to cathode. 200 max. volts 

Typical Operation with fixed Bias: 

yalues are }or 2 tubes - 

330 400 450 volts 
330 300 350 volts 

-24 =25 -30 volts 

48 50 60 volts 
122 102 95 ma 
184 152 194 ma 
5.6 6 3.4 rtla 

18.5' 17 19.2 ma 

4500 6600 6000 ohms 
1 2 1.5 % 

31.5 34 50 watts 

Typical Operation with Cathode Bias: 

yalues are }or 2 tubes 

Plate-Supply Voltage  400 380 volts 
Grid-No.2 Supply Voltage. 300 380 volts 
Cathode Resistor. 200 180 ohms 
Peak AF Grid-No.l-torrid-No.1 

Voltage   57 68.5 volts. 
Zero-Signal Plate Current 112 138 ma 
Max.-Signal Plate Current 128 170 ma 
Zero-Signal Grid-No.2 Current 7 5.6 ma 
Max.-Signal Grid-No.2 Current 16 20 ma 
Effective Load Resistance 
(Plate to plate) 

Total Harmonic Distortion-.  

Max.-Signal Power Output.  

Maximum Circuit Values: 

Grid-No.l-circuit Resistance:P 
For fixed-bias operation 
For cathode-bias operation  0,5 max. megohm 

6600 
2 
32 

4500 ohms 
3.5 ~ 
36 watts 

0.1 max. megohm 

PUSH-PULL AF POMER AMPLIFIER — Class ABI 

Grid No.2 0} each tube connected to tap on 
- ylate winding o} output transformer 

Maxiisum Ratings, Design-Center yalues: 

PLATE AND GRID-No.2 ISCREEN-GRID) 
SUPPLY VOLTAGE 

o, ~, ~: See next page.. 

450 max. volts 

7-5$ ELEfTRON TUBE DIVISION TENTATIVE DATA 1 
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7027 

BEAM POWER TUBE 

~, 

A~ 

i~ 

CATHODE CURRENT: 
Peak  400 max. ma 
DC  110 max. ma 

GRID-No.2 INPUT   3 max. watts 
PLATE DISSIPATION   25 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 200 max. volts 
Heater positive with respect to cathode. 200• max. volts 

Typical Operation: 

Values are }ar 2 tubes 

Plate-Supply Voltage  410 volts 
Grid-No.2 Supply Voltage  • volts 
Cathode Resistor  220 ohms 
Peak AF Grid-No.l-torrid-No.1 Voltage. 68 volts 
Zero-Signal Cathode Current   134 ma 
Max.-Signal Cathode Current   155 ma 
Effective Load Resistance (Plate to plate) 8000 ohms 
Total Harmonic Distortion   1.6 % 
Max.~ignal Power Output  24 watts 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance: 

For cathode-bias operation  0.5 max. megohm 

Without external shield. 

~ The do component must not exceed 100 volts. 

~ The type of input coupl ing network used should not introduce too much 
resistance in the grid—No.f circuit. Transformer— or impedance—coupl ing 
devices are recommended. 

' Obtained from tabs on the primary winding oP the output transformer. 
The taps are located on each side of the center taD Ye.) so as to apply 
43 per cent of the plate signal voitage to grid Xo.2 of each output tube. 

7-58 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, XAR BISON, J 
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7027 
BEAM POWER TUBE 

T12 
BULB 

SMALL-WAFER 
OCTAL 

B -PIN BASE 
WITH SLEEVE 
JETEC N' 

BB-191 

1.56" MAX. 
1.44" MIN. 

DI A. 

,~ 1.63' MAX. 
DIA. 

l 

4.06" 
MAX. 

4.62" 
MAX. 

9205-9566 

7-58 ELECTRON TUBE DIVISION 
RADIO CORIORARION Of AMERICA, HARRISON, NEW IE RSEY 

CE-9566 



7'027 

AVERAGE PLATE. CHARACTERISTICS 

Eq=6.3 VOLTS 
GRID-Nsf VOLTS=O 
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~oz~ 
AVERAGE CHARACTERISTICS 

///////////////////////////////////////////////// 
iiiiiiiiiiiiiiiiiiiiiiiiieiiiii Ep=6.3 VOLTS 

GRID-N32 VOLTS=250 

///////////////////////////////////////////////// 
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'7027 
OPERATION CHARACTERISTICS 

PUSH —PULL CLASS ABA 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Ef=6.3 VOLTS 
PLATE VOLTS=450 
GRID—N' 2 VOLTS=350 
GRID —N—' I VOLTS=-30 
AF GRID-N4I-TO-GRID-N91 

VOLTS (RMS)=42.5 
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7027 
AVERAGE PLATE CHARACTERISTICS 

TRIODE CONNECTION 

E f= 6.3 VOLTS 
GRID Ns2 CONNECTED TO PLATE. 
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7044 

Medium-Mu Twin Triode 
9-PIN MINIATURE TYPE 

For Computer and other "On-Off" Control 
Appl ications Involving Long Periods of 
Operation under Cutoff Conditions

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathodes: 
Heater arrangement Series Parallel 
Voltage (AC or DC)  12.6 t 5~ 6.3 t 5X volts 
Current 0  45 0.9 amp 

Direct Interelectrode Capacitances (Approx ):° 
Grid to plate (Each unit)   6 µµf 
Grid to cathode and heater (Each unitl. 4.8 µµf 
Plate to cathode and heater 
(Unit No.l) 0  65 µµf 

Plate to cathode and heater 
(Unit No.2) 0  55 µµf 

Grid to grid  0.1 µµf 
Plate to plate  1.4 µµf 
Heater to cathode (Each unit)   6 µµf 

Characteristics (Each Unit): f 

Plate Voltage   90 120 volts 
Grid Voltage  b -2 volts 
Ampl ification Factor  - 21 
Plate Resistance (Approx  )   - 1750 ohms 
Transconductance  - 12000 µmhos 
Plate Current   47 36 ma 
Grid Current  250 - µa 
Grid Voltage (Approx.) for plate volts 
= 150 and plate µa = 200  - -11 volts 

Mechanical: 
Operating Position. Any, but for the utmost in service, 

tube should be vertical with base down or up, or 
horizontal with pins 5 and 9 in vertical plane 

Maximum Overall Length  2-5/8" 
Maximum Seated Length   2-3/8" 
Length, Base Seat to Bulb Top (Excluding tip) 2" t 3/32" 
Diameter 0  750" to 0.875" 
Dimensional Outl ine   See General Section 
Bulb T6-1/2 
Base Small-Button Noval 9-Pin (JEDEC No.E9-1) 

r I nd icat es a mange. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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Basing Designation for BOTTOM VIEW 9H 

Pin 1 -Plate of 
Unit No.2 

Pin 2 -Grid of 
Unit No.2 

Pin 3 -Cathode of 
Unit No.2 

Pins 4&8 -Heater of 
Unit No.2 

Pins 5d8 -Heater of 
Unit No.l 

Pin 6 -Cathode of 
Unit No.l 

Pin 7 -Grid of 
Unit No.1 

Pin 8 -Heater 
Mid-Tap 

Pin 9 -Plate of 
Unit No.1 

COMPUTER SERVICE and "ON-OFF" CONTROL SERVICE 

Unless Otherwise S~eci}ied, Values are for Bach Unit 

M8Ximum Ratings, Absolute—Maximum Values: 

PLATE VOLTAGE: l ~ 
Average 300 max. volts ~IYw/ 
Peak positive-pulse°  600 max. volts 

GRID VOLTAGE: 
OC negative 100 max. volts 
DC positive 1 max. volt 
Peak negative-pulse°  300 max. volts 
Peak positive-pulse°  30 max. volts 

GRID CURRENT: 
Average 5 max. ma 
Peako 200 max. ma 

CATHODE CURRENT: 
Average 50 max. ma 
Peak° 400 max. ma 

PLATE DISSIPATION: 
Either plate  4 5 max. watts 
Both plates (Both units operating) 8 max. watts 

PEAK HEATER~ATHODE VOLTAGE: 
Heater negative with respect to cathode. 200 max. volts 
Heater positive with respect to cathode. 200d max. volts 

BULB TEMPERATURE (At hottest point 
on bulb surface)  160 max. oC 

Maximum Circuit Values: 

Grid-Circuit Resistance: 
For fixed-bias operation  0 1 max. megohm 
For cathode-bias operation  0 5 max. megohm 

a without external shield. 
b Adjusted for indicated grid current. 
d Under the following conditions: rectangular pulse; pulse duration, 

10 microseconds; pulse—repetition rate, 1 x 109 pps;.antl duty factor, 
0.010 ! 0.001. The rise time Shall be less than 1 microsecond, fall 
time less than 2 microseconds, overshoot less than5 per cent and droop 
less than 10 per cent. 

d The do component must not exceed 100 volts. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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CHARACTERISTICS RANGE VALUES FGR EQUIPMENT DESIGN 

Unless Otherwise Sgeci}ied, Values are }or Each Unit 

Note Nin. Nax. 

Heater Current  1 0.41 0.49 amp 
Plate Current (1) 1  2 26 45 ma 
Plate Current (2) 1  3 34 60 ma 
Plate Current (3) 1  4 - 200 µa 
Reverse Grid Current 1  2 - -1.5 µa 
Heater~athode Leakage Current: 
Heater negative with 

respect to cathode 1  5 - 30 µa 
Heater positive with 

respect to cathode 1  5 - 30 µa 
Leakage Resistance: 
Between plate and all other 
electrodes tied together. 1,6 50 - megohms 

Between grid and all other 
electrodes tied together. 1,7 50 - megohms 

Note 1: With heater volts = 12.6 ac or do (Series arrangement). 

Note 2: With plate volts = 120 and grid volts = -2. Each unit tested 
separately. Unit not under test connected to ground. 

Note 3: with plate volts = 90 and grid voltage ad 1'ust ed for grid µa = 
250. Each unit test etl separately. Unit not under to st connected 
to ground. 

rote u: With plate volts = 150 and grid volts =-14. Eaeh unit tested 
separately. Unit not under test connected to ground. 

Note 5: With 100 volts do Det ween heater and cathode. 

Note 6: With plate volts = -500. 

Note 7: With grid volts = -300. 

SPECIAL RATINGS & PERFORMANCE DATA 

Heater-Cycl ing Life Performance: 

This test is performed on a sample lot of tubes from each 
production run. A minimum of 2000 cycles of intermittent 

,,, operation is appl ied under the fol lowing conditions: heater 
volts = 15 (Series heater arrangement) cycled one minute on 
and four minutes off, heater 180 volts positive with respect 
to cathode, and al l other elements connected to ground. At 
the end of this test, tubes are checked for heater-cathode 
shorts and open circuits. 

Cathode-Interface-Resistance Life Test: 

A sample lot of tubes from each production run is l ife tested 

at heater volts = 12.6 (Series heater arrangement) and with 

zero cathode current. At the end of 1000 hours, tubes wi l l 

not show acathode-interface resistance in excess of 25 ohms 
when measured in accordance with Method 8, the Complementary 
Network Method, of ASTM Standard F 300-57T at heater volts = 
1 1.4, plate volts = 75, plate current adjusted to 6.5 
mi l l iamperes, and 50-kc, square-wave signal voltage of 
0.2 volt. 

Ind icates a change. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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AVERAGE CHARACTERISTICS 
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Power Pentode 
9-PIN MINIATURE TYPE 

For Mobile-Communications Equipment Operating from 6-Cell 
Storage-Battery Systems. Useful as a Class-C RF-Power-
Amplifier, Oscillator, and Frequency-Multiplier Tube up 
to 40 Mc, and as a Modulator and AF-Power-Amplifier Tube. 

The ry
ogq is the same as the 

8oryry/ryogq except for the following 
items: 
Mechanical: 
Maximum Overall Length  2-5/8" 
Maximum Seated Length   2-3/8" 
Length, Base Seat to Bulb Top (Excluding tip). 2" t 3/32" 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 

DATA 
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TWIN DIODE 
7-PIN MINIATURE TYPE 

For use in mobile communications equipment operating from 
6-Cell storage-batteri/ sl/stems. Useful as a detector in AN 
and FN receivers, as a full-wane rectifier in power supplies 
having low do requirements, and in speech-clipper applications. 

GENERAL DATA 
Electrical: 
Heater, for Unipotential Cathodes: 

Voltage range  12 to 15   ac or do volts 
Current (Approx.) at 
13.5 volts   0.155 amp

Direct Interelecirode Capacitances (Approz.):° 
Plate to cathode, internal shield, 

and heater (Each unit)  
Cathode to plate, internal -shield, 
and heater (Each unit)  

Plate of unit No.l to plate of 
unit No  2 

Mechanical: 
Operating Position 

3.2 µµf 

3.6 µµf 

0.026 µµf 

Any 
Maximum Overall Length   1-3/4" 
Maximum Seated Length  1-1/2" 
Length, Base Seat to Bulb Top 
Diameter  
Dimensional Outl ine 
Bulb  

(Excluding tip). 1-1/B" t 3/32" 
0.650" to 0.750" 

See General Section 
T5-1/2 

Base   Small-Button Miniature 7-Pin (JETEC No.E7-1) 
Basing Designation for BOTTOM VIEW  66T 

Pin 1-Cathode of 
Unit No.1 

Pin 2-Plate of 
Unit No.2 

Pin 3-Heater 
Pin 4-Heater 

RECTIFIER 

Pin 5-Cathode of 
Unit iJo.2 

Pin 6-Internal 
Shield 

Pin 7-Plate of 
Unit No.l 

Maximum Raiings, Absozute Va z,.e r: 

PEAK INVERSE PLATE VOLTAGE   350 max. volts 
PEAK PLATE CURRENT PER PLATE 
DC OUTPUT CURRENT PER PLATE 

60 max. ma 
10 max. ma 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 120 max, volts 
Heater positive with respect to cathode. 120 max. volts 

Typical Operation: 
The two units may 6e used se¢arately or in ¢arallel 

Heater Voltage 13  5 volts 

°: See next page. 
11-56 ELECTRON TUBE DIVISION TENTATIVE DATA 
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TWIN DIODE 

AC Plate Voltage per Plate (RMS)  
Minimum Total Effective Plate-Supply 

Impedance per Plate  
DC Output Current per Plate  

117 volts 

300 ohms 
9 ma 

n With external shieltl JETEC xo.316 coon ectetl to cathode of unit under 
test. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 

Heater Current  1 0.143 0,167 amp 
Plate Current per Plate 1  2 15 - ma 
Heater-Cathode Leakage Current 
(Each unit): 
Heater negative with 

respect to cathode 1  3 - 5 µa 

Heater positive with 
respect to cathode 1  3 - 5 µa 

Leakage Resistance: 
Plate to all other electrodes 
of both units tied together. 1,4 50 - megohms 

Note 1: With ac or do heater volts = 13.5. 

Note 2: With plate volts = 5 and electrodes of unit not under test 
connected to ground. 

x ote 3~ With 100 volts do between heater and cathode. 

Note U: With plate 300 volts negative with respect to all Other elec—
trodes of Doth units tied together. 

SPECIAL RATINGS & PERFORMANCE DATA 

Heater-Cycling Life Performance: 

This test is performed on a sample lot of tubes from each 

production run. A minimum of 2000 cycles of intermittent 
operation is appl ied under the fol lowing conditions: heater 

volts = 17 cycled one minute on and four minutes off, heater 

135 volts negative with respect to cathode, and al l other 

elements connected to ground. At the end of this test, tubes 

are checked for heater—cathode shorts and open circuits. 

500-Hour Intermittent Life Performance: 

This test is performed on a sample lot of tubes from each 

production run to insure high qual ity of the individual tube 

and to guard against epidemic fai lures. Life testing is 

conducted under the fol lowing conditions: heater volts = 

15 and maximum—rated plate current. 

11-58 ELECTRON TUBE DIVKION TENTATIVE DATA 
RADIO CORPORATION OF AMERICA, NAR 4150N, NEW IE RSEY 
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7056 
SHARP-CUTOFF PENTODE 

7-PIN MINIATURE TYPE 
For use in mobile communications equipment operating from 
6-cell storatse-battery systems. Useful as if or r( amplifier 
at frenueacies up to b5 Xc. 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage range  12 to 15   ac or do volts 
Current (Approx.) at 
13.5 volts   0.15  amp 

Direct Interelectrode Capacitances: 
Without With 
External External 
Shield Shieldo 

Grid No.l to plate 0  02 max. 0.01 max. µµf 
Grid No.1 to all other 
electrodes except plate. 6.5 6.5 µµf 

Plate to all other electrodes 
except grid No.l   2 3 µµf 

Characteristics, Class A I Amplifier: 

Heater Voltage   13.5 volts 
Plate-Supply Voltage   200 volts 
Grid No.3 (Suppressor Grid). Connected td cathode at socket 
Grid-No.2 (Screen-Grid) Supply Voltage 150 volts 
Cathode Resistor   180 ohms 
Plate Resistance (Approx.)   0.6 megohm 
Transconductance   6200 µmhos 
Plate Current  9.5 ma 
Grid-No.2 Current  2.8 ma 
Grid-No.1 (Control-Grid) Voltage (Approx.) 

for plate µa = 100   -7 volts 

Mechanical: 

Operating Position  Any 
Maximum Overall Length   2-1/8" 
Maximum Seated Length  1-7/8" 
Length, Base Seat to Bulb Top (Excluding tip) 1-1/2" t 3/32" 
Diameter   0.650" to 0.750" 
Dimensional Outl ine See General Section 
Bul b   T5-1/2 
Base   Small-Button Miniature 7-Pin (JETEC No.E7-1) 
Basing Designation for BOTTOM VIEW  7CM 

Pin 1 -Grid No.1 
P i n 2 -Cathode 
Pin 3 -Heater 
Pin 4 -Heater 
Pin 5 -Plate 

Pin 6 -Grid No.2 
Pin 7 -Grid No.3, 

Internal 
Shield 

~ With ex ternat shield JETEC No.316 connected to cathode. 

11-58 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
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SHARP-CUTOFF PENTODE 

AMPLIFIER — Class AI

Maximum Ratings, Absolute Values: 
PLATE VOLTAGE. 330 max. volts 
GRID—No.2 (SCREEN—GRID) SUPPLY VOLTAGE 330 max. volts 
GRID—No.2 VOLTAGE  See Grid—No.a Input Rating Chart 

at front of Receiving Tuhe Section 

GRID—No.2 INPUT: 
For grid—No.2 voltages up to 165 volts 0.5 max. watt 
For grid—No.2 voltages between 165 
volts and 330 volts. See Grid—No.a Znput Rating Chart 

at front of Receiving Tube Section 

PLATE DISSIPATION  2 max. watts 
PEAK HEATER—CATHODE VOLTAGE: 
Heater negative with respect to cathode. 120 max. volts 
Heater positive with respect to cathode. 120 max. volts 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 
Note Xi n. Max. 

Heater Current   1 0.138 0.164 amp 
Transconductance   1,2 5000 7400 µmhos 
Plate Current  1,3 6.5 12.5 ma 
Grid—No.2 Current 1  3 1.6 4 ma 
Reverse Grid—No.l Current. 1,4 — —1 µa 
Heater—Cathode Leakage Current: 
Heater negative with 

respect to cathode 1  5 — 20 µa 
Heater positive with 

respect to cathode 1  5 — 20 µa 
Leakage Resistance: 
Between grid—No.l and all 
other electrodes tied 
together 1  6 50 — megohms 

Between plate and all other 
electrodes tied together 1,7 50 — megohms 

rote 1: with ac or tic heater volts = 13.5. 

Note 2: Nith tic plate-supply volts = 200, grin-No.2 sup Dly volts = 150, 
8 rid No.3 OOnnectetl to cathode at Socket, pathotle resistor 
l ohms) = 180, and cathode-oy Dass capacitor (µfl = 1000. 

Note 3: With tic plate-supply volts = 200, gritl-No.2 SD pply volts = 150, 
gritl No.3 connectetl to catnotle at socket, and cathode resistor 
(ohms) = 100. 

Note 4: With do plate volts = 200, gritl-No.2 volts = 150, gritl No.3 
Conn ectetl [0 cath Otle a[ Socket, antl gritl-N0.1 volts = -1.5. 

Note 5: With 100 volts tic between neater and cathode. 

Note 6: With grid-No.l 100 volts negative with respect to all other 
e lec trotl es tletl together. 

Note 7; Wi [h D1 ate 300 volts negative wl th respect [o all other elec-
trotles tied together. 

11-58 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
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SHARP-CUTOFF PENTODE 

SPECIAL TESTS 6 PERFORMANCE DATA 

Heater-Cycling Life Performance: 
This test is performed on a sample lot of tubes from each 
production run, A minimum of 2000 cycles of intermittent 
operation is appl ied underthe fol lowing conditions: heater 
volts = I7 cycled one minute on and four minutes off, heater 
t35 volts negative with respect to cathode, and al l other 
elements connected to ground. At the end of this test, tubes 
are checked for heater—cathode shorts and open circuits. 

Low-Frequency Vibration Performance: 
This test is performed on a sample lot of tubes from each 
production run under the fol lowing conditions: heater 
volts.= 13.5, plate—supply volts = 200, grid No.3 connected 
to cathode, grid—No.2 volts = 150, grid—No. l volts = —2, 
plate load resistor (ohms) = 2000, and vibrational accelera—
tion of 2.5 gat 25 cps. In this test, the rms output voltage 
must not exceed 250 mi l l ivolts. 

500-Hour Intermittent Life Performance: 
This test is made on a sample lot of tubes from each produc—
tion run to - insure high qual ity of the individual tube and 
to guard against epidemic fai lures. Life testing is con—
ducted under the fol lowing conditions: heater volts = 15 
and maximum—rated plate dissipation and grid—No.2 input. 

11-58 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
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AVERAGE PLATE CHARACTERISTICS 
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= PLATE VOLTS=200 
J  GRID N'3 CONNECTED TO CATHODE. 
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MEDIUM-MU TWIN TRIODE 
9-PIN PdINIATURE TYPE 

For use in mobile communications equipment operating from 6-cell 
storage-battery sl/stems. Useful as an rf amplifier in direct-
coupled cathode-drive circuits at frequencies up to 200 Nc. 

GENERAL DATA 

Electrical: 

Neater, for Unipotential Cathodes: 
Voltage range  12 to 15 ac or do volts 
Current (Approx.) at 
13.5 volts   0.18  amp 

Direct Interelectrode Capacitances:°

Grid to plate 
Grid to cathode, internal shield, 

and heater  
Plate to cathode, internal 
shield, and heater  

Plate to cathode  
Cathode to heater 
Cathode to grid, internal shield, 
and heater  

Plate to grid, internal shield, 
and heater  

Plate of unit No.1 to plate of 
unit No  2 

Plate of unit No.2 to plate and 
grid of unit No  1 

Unit No. x Unit No.2 
L2 1.2 µµf 

2.6 - µµf 

1.2 - µµf 
0.12 0.12 µµf 
2.6 2.7 µµf 

- 5 µµf 

22 µµf 

0.01 max. µµf 

O.C24 max. µµf 

Characteristics, Class AI Ampl ifier (Each Unit): 

Heater Voltage   13.5 volts 
Plate-Supply Voltage   150 volts 
Cathode Resistor   220 ohms 
Ampl ification Factor   36 
Plate Resistance (Approx.)   5300 ohms 
Transconductance   6800 µmhos 
Plate Current  10 ma 
Grid Voltage (Approx.) for plate µa = 10  -12 volts 

Mechanical: 
operating Position  Any 

Maximum Overall Length   2-3/16" 
Maximum Seated Length  1-15/16" 
Length, Base Seat to Bulb Top (Excluding tip) .1-9/16" ± 3/32" 
Diameter   0.750" to 0.875" 
Dimensional Outl ine See General Section 
Bulb   T6-1/2 

~ With external shield JETEC No.315 connected to pin 9. 

11-58 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
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7057 
MEDIUM-MU TWIN TRIODE 

Base Small-Button Noval 9-Pin (JETEC No.E9-1) 
Basing Designation for BOTTOM VIEW  9AJ 

Pin 1-Plate of 
Unit No.2 

Pin 2-Grid of 
Unit No.2 

Pi n 3 -Cathode of 
Unit No.2 

Pin 4-Heater 
Pin 5-Heater 

Pin 6-Plate of 
Unit No.1 

Pin 7-Grid of 
Unit No.1 

Pin 8-Cathode of 
Unit No.1 

Pin 9 -Internal 
Shield 

AMPLIFIER — Class AI
Values are for Each Unit 

Maximum Ratings, Absolute Values: 
PLATE VOLTAGE   275 max. volts 
PLATE DISSIPATION   2.2 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode 150 max. volts 
Heater positive with respect to cathode 150 max. volts 

Maximum Circuit Yalues: 
Grid-Circuit Resistance   0.5 max. megohm 

CHARACTERISTICS RANGE VALUES FGR EQUIPMENT DESIGN 
Values are for Each Unit Unless Otherwise Syecified 

Note Min. Max. 
Heater Current  1 0.165 0.195 amp 
Direct Interelectrode 
Capacitances: 
Grid to cathode, internal 

shield, and heater 
(Unit No.l)   2 2.05 3.15 µµf 

Cathode to grid, internal 
shield, and heater 
(Unit No. 2)   2 4.1 5.9 µµf 

Plate to grid, internal 
shield, and heater 
(Unit No. 2)   2 1.9 2.5 µµf 

Ampl ification Factor  1,3 26 46 
Plate Current   1,4 7 13 ma 
Transconductance  1,3 5800 7800 µmhos 
Reverse Grid Current 
(Total—both units)   1,5 - -2 µa 

Heater-Cathode Leakage Current: 
Heater negative with 

respect to cathode  1,6 - 20 µa 
Heater positive with 

respect to cathode  1,6 - 20 µa 
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MEDIUM-MU TWIN TRIODE 

Nate Min. Max. 

Leakage Resistance: 
Between grid and all other 

electrodes of both units 

tied together  1,7 50 - megohms 
Between plate and all other 

electrodes of both units 

tied together  1,8 50 - megohms 

Note 1: With ac or do heater volts = 13.5. 

Note 2: With ext efn al Shield JET EC No.315 connected Lo pin 9. 

Note 3: With do plate-Supply volts = 150, Cathode resistor (ohms) = 220, 
and cathode-bypass capacitor (µf) = 1000. Each unit tested 
separately. Electrodes of unit not under test are connected to 
ground. 

Note u: With tic plate-supply volts = 150, and cathode resistor (ohms) _ 
220. Each unit tested separately. El ect rodes of unit not under 
test are connected to ground. 

Note 5: Wi Lh dC plat e-Supply volts - 250, Cat hotle resistor (ohms) = 250, 
andgrid resistor (megohms) = 0. 5. Units are test ed in parallel 
with cat hotle and grid resistors common to both units. 

Note 6: With 150 volts do between heater and cathode. 

Note 7: With grid l00 volts negative with re sped to all 
of both units tied together. 

other elect rod 's 

Note 8: With plate 3o0 volts negative with resp ect to all 
of both units tied together. 

other electrodes 

SPECIAL RATINGS & PERFORMANCE DATA 

Heater-Cycl ing Life Performance: 

This test is pe rfiormed on a sample lot of tubes from each 
production run. A minimum of 2000 cycles of intermittent 
operation is appl ied under the fol lowing conditions: heater 
volts = 17 cycled one minute on and four minutes off, heater 

180 volts negative with respect to cathode, and al l other 

elements connected to ground. At the end of this test, tubes 

are checked for heater-cathode shorts and open circuits. 

Low-Frequency 4ibration Performance: 

This test is performed or, a sample lot of tubes from each 

production run under the fol lowing conditions: units 

connected in paral lel, heater volts = 13.5, plate-supply 
o lts = 250, grid volts = -8, plate load s~stor (ohms) _ 

2000, and vibrational acceleration of 2.5rg at 25 cps. In 

this test, the rms output voltage must not exceed 150 
mi l l ivolts. 

500-Hour Intermittent Life Performance: 

This test is performed on a sample lot of tubes from each 
production run to insure high qual ity of the individual tube 

and to guard against epidemic fai lures. Life testing is 

conducted under the fol lowing conditions: heater volts = 

15 and maximum-rated plate dissipation. 
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AVERAGE PLATE CHARACTERISTICS 
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AVERAGE PLATE CHARACTERISTICS 
DIRECT-COUPLED DRIVEN RF AMPLIFIER 

IN CATHODE-DRIVE CIRCUIT 
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AVERAGE CHARACTERISTICS 
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HIGH-MU TWIN TRIODE 
9—PIN MINIATURE TYPE 

For use in mobile communications equipment operating from 6-cell 
storage-battery systems. Useful to phase-iauerter, rp.ststance,-
coupled-amplifier, artd lore-frequenc!/-oscilZntor applications. 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathodes: 
Voltage range  12 to 15   ac or do volts 
Current (Approx.) at 
13.5 volts   0.155  amp 

Direct Interelectrode Capacitances:°
Unit No.i Unit No.z 

Grid to plate  1.7 1.7 µµf 
Grid to cathode and heater 1.6 1.6 µµf 
Plate to cathode and heater. 0.46 0.34 µµf 

Characteristics, Cleaa A I Ampl ifier (Each Unit): 

Heater Voltage   13.5 volts 
Plate Voltage  250 volts 
Grid Voltage   -2 volts 
Amplification Factor   100 
Plate Resistance (Approx.)   61000 ohms 
Transconductance   1650 µmhos 
Plate Current  1.25 ma 
Grid Voltage (Approx.) for plate 
µa = 10  

Mechanical: 
Operating Position  Any 
Maximum Overall Length   2-3/16" 
Maximum Seated Length 
Length, Base Seat to Bulb Top 
(Excluding tip)   1-9/16" t 3/32" 

Diameter   0.750" to 0.875" 
Dimensional Outl ine See General Section 
Bulb   T6-1/2 
Base   Small-Button Noval 9-Pin (JETEC No.E9-1) 

Basing Designation for BOTTOM VIEW 

Pin 1-Plate of 
Unit No.2 

Pin 2-Grid of 
Unit No.2 

Pin 3-Cathode of 
Unit No.2 

Pin 4-Heater 
Pin 5-Heater 
Pin 6-Plate of 

Unit No.1 

°: See next page. 

-5 volts 

1-15/16" 

9EE 

Pin 7-Grid of 
Unit No.l 

Pin 8-Cathode of 
Unit No.1 

Pin 9 -Internal 
Connection—
Do Not Use 
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HIGH-MU TWIN TRIODE 

AMPLIFIER — Class A I

Values are for Each Unit 

Maximum Ratings, Absolute Values: 

PLATE VOLTAGE   330 max. volts 
GRID VOLTAGE: 

Positive-bias value   0 max. volts 
Negative-bias value   55 max. volts 

PLATE DISSIPATION   1 max. watt 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 120 max. volts 
Heater positive with respect to cathode. 120 max. volts 

Typical Operation as Resistance-Coupled. Amplifier (Each Unit): 

See RESISTANCE-COUPLED AMPLIFIER CRART No.zS 
at front of Receiving Tube Section 

Maximum Circuit Values: 

Grid-Circuit Resistance: 
For fixed-bias operation  0.5 max. megohm 
For cathode-bias operation  1 max. megohm 

~ Without external shield. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Values are for Each Unit Unless Otherwise Sflecified 

Note Min. Maz. 

Heater Current 1 0.143 0.167 amp 
Ampl ification Factor 1 2 85 115 
Plate Current  1 2 0.9 1.75 ma 
Transconductance 1 2 1360 2100 Nmhos 
Reverse Grid Current (Total —

both units)  1 3 - -1 
Heater-Cathode Leakage Current: 

Heater negative with 
respect to cathode 1 4 - 20 µa 

Heater positive with 

respect to cathode 1 4 - 20 µa 
Leakaae Resistance: 

Between grid and all other 
electrodes of both units 
tied together  1 5 50 - megohms 

Between plate and all other 
electrodes of both units 
tied together  1 6 50 - megohms 

x ote 1: Witty ac or do heater volts = 13.5. 

Note 2: With do plate volts = 250, and do grid volts = —2. Each unit 
tested seD oral ely. Electrodes of unit not under test are 
connected to grountl. 

Note 3: With do plate volts = 250, grid resistor (megohm s) = 1 common 
to both units, and do g,r id volts = —2. UnitS are te5teo 
in parallel. 

11-58 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
RADIO CORPORATION OF AMERIU, NAR RISON, NEW JERSEY 



7058 

HIGH-MU TWIN TRIODE 

Note u: With 10o volts Oc between heater and cat notl e. 

xote 5: With grid 100 volts negative with respect to all otner electrodes 
of Dotn units tied together. 

rote 6: With pl ate 300 volts negative witn respect to ali other electrodes 
oP Doth units tied together. 

SPECIAL RATINGS & PERFORMANCE DATA 

Heater-Cycl ing Life Performance: 

This test is performed on a sample lot of tubes from each 
production run. A minimum of 2000 cycles of intermittent 
o pe ration is appl ied under the fol lowing conditions: heater 
voVts = 17 cycled one minute on and four minutes off, 

heater 135 volts negative with respect to cathode, and al l 
other elements connected to ground. At the end of this test, 
tubes are checked forheate r-cathode shorts and open circuits. 

low-Frequency Vibration Performance: 

This test is performed on a sample lot of tubes from each 
production run under the fol lowing conditions: units con-
nected in paral lel, heater volts = 13.5, plate-supply 
volts = 250, grid volts = -2, plate load resistor (ohms) _ 
2000, and vibrational acceleration of 2.5 g at 25 cps. 
In this test, the rms output voltage must not exceed 
150 mi l l ivolts. 

500-Hour Intermittent Llfe Performance: 

This test is performed on a sample lot of tubes from each 
production run to insure high qual ity of the individual tube 
and to guard against epidemic fai lures. Life testing is 
conducted under the fol lowing conditions: heater volts = 
15 and maximum-rated plate dissipation. 
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AVERAGE PLATE CHARACTERISTICS 

EACH UNIT 
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AVERAGE CHARACTERISTICS 
EACH UNIT 
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7059 
MEDIUM-MU TRIODE-

SHARP-CUTOFF PENTODE 
9-PIN MINIATURE TYPE 

For use in mobile communications equipment 
operating from 6-cell storage-battery systems 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathodes: 
Voltage range  12 to 15   ac or do volts 
Current (Approx.) at 
13.5 volts   0.195  amp 

Direct Interelectrode Capacitances: 
Without With 
External External 
Shield Shield° 

Triode Unit: 
Grid to plate  1.7 1.7 µµf 
Grid to cathode and heater 2.7 2.7 µµf 
Plate to cathode and 

heater   0.4 1 µµf 

Pentode Unit: 
Grid No.l to plate   0.01 max. 0.006 max. µµf 
Grid No.1 to all other 
electrodes except plate. 5 5 µµf 

Plate to all other 
electrodes except 
grid No  1   2.5 3.4 µµf 

Heater to cathode (Each unit)  3 3• µµf 

Characteristics, Class A i Ampl ifier: 

Triode Pentode 
Unit Unit 

Heater Voltage   13.5 13.5 volts 
Plate-Supply Voltage   150 250 volts 
Grid-No.2 (Screen-Grid) 
Supply Voltage   - 110 volts 

Cathode Resistor   56 68 ohms 
Ampl ification Factor   40 -
Plate Resistance (Approx.) 4700 400000 ohms 
Transconductance   8500 5200 ,umhos 
Plate Current  18 10 ma 
Grid-No.2 Current  - 3.5 ma 
Grid-No.1 Voltage (Approx.) for 

plate µa - 10  -12 -10 volts 

Mechanical: 

Operating Position  Any 
Maximum Overall Length   2-3/16" 
Maximum Seated Length  1-15/16" 
Length, Base Seat to Bulb Top (Excluding tip) .1-9/16" ± 3/32~~ 
Diameter   0.750" to 0.875" 
Dimensional Outl ine See General Section 

~, ~: See nett page. 
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MEDIUM-MU TRIODE- 

SHARP-CUTOFF PENTODE 

Bulb T6-1/2 
Base Small-Button Noval 9-Pin (JETEC No.E9-1) 

Basing Designation for BOTTOM VIEW  9AE 

Pin 1 - Tricde Plate 
Pin 2 -Pentode 

Grid No.1 
Pin 3 -Pentode 

Grid No.2 
Pin 4 -Heater 
Pin 5 -Heater 
Pin 6 -Pentode Plate 

Pin 7 -Pentode 
Cathode, 
Pentode 
Grid Nc.3, 
Internal 
Shield 

Pin 8 -Triode Cathode 
Pin 9 -Triode Grid 

AMPLIFIER — Class A I

Maximum Ratings, Absolute Values: 

PLATE VOLTAGE  
GRID-No.2 (SCREEN-GRID) 

SUPPLY VOLTAGE  - 300 max. volts 
GR16-No.2 VOLTAGE   - See Grid-No.2 Znqut 

Rating Chart at front of Receiving Tube Section 
GRID-No.1 (CONTROL-GRID) 

VOLTAGE: 
Positive-bias value   0 max. 0 max. volts 

GRID-No.2 INPUT: 
For grid-No.2 voltages up to 
150 volts  

For grid-No.2 voltages 
between 150 and 300 volts - See Grid-No.a Inqut 

Ratinq Chart at front of Receiving Tube Section 
PLATE DISSIPATION   2.5 max. 2.8 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode  120 max. 120 max. volts 
Heater positive with 

respect to cathode  120 max. 120 max. volts 

Maximum Circuit Values: 

Triode Pentode 
Unit Unit 

300 max. 300 max. volts 

0.5 max. watt 

Triode Pentode 
Unit Unit 

Grid-No.l-Circuit Resistance: 
For fixed-bias-operation. 0.5 max. 0.5 max. megohm 
For cathode-bias operation. 1 max. 1 max. megohm 

With external shield JETEC No.315 connected to cathode of unit under 
test except as noted. 

~ With external shield JETEC No.315 connected to ground. 
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MEDIUM-MU TRIODE-
SHARP-CUTOFF PENTODE 

CHARACTERISTICS RANGE VALUES FDR EQUIPMENT DESIGN 

Note Mirz. Max. 

Heater Current   1 0.179 0.211 amp 
Transconductance (Triode unit) 1,2 6800 10200 yfnhos 
Plate Current (Triode unit). 1,3 12.7 23.3 ma 
Transconductance (Pentode unit). 1,4 3900 6500 l mhos 
Plate Current (Pentode unit) 1,5 7.5 12.5 ma 
Grid-No.2 Current (Pentode unit). 1,5 2.2 4.8 ma 
Reverse Grid-No.1 Current 
(Total—both units)   1,6 - -1.5 µa 

Heater-Cathode Leakage Current 
(Each unit): 
Neater negative with 

respect to cathode   1,7 - 5 µa 
Heater positive with 

respect to cathode   1,7 - 5 µa 
Leakage Resistance (Each unit): 
Between grid No.1 and all 
other electrodes of both 
units tied together  1,8 50 - megohms 

Between plate and all other 
electrodes of both units 
tied together  1,9 50 - megohms 

Note 1: with ac or do heater volts = 13.5. 
Note 2: With tic plate—supply volts = 150, cathode resistor (ohms) 

56, and cathode—bypass capacitor (µf) = 1000. 
H ote 3: Nith do plate—supply volts = 150, and cathode resistor (ohms) 

56. 
Note N: With do plate—supply volts = 250, grid—No.2 supply volts = 110, 

cathode resistor `ohms) = 60, and cathode—bypass capacitor 
(µf) = 1000. 

Note 5: With do plate—supply volts = 250, grid—No.2 supply volts 110, 
and cathode resistor (ohms) = 68. 

Note 6: With triode do plate volts = 150, pentode do plate volts 250, 
grid—No.2 volts = 110, grid—No.1 volts —1.5 on both units, 
and grid—No.1 resistor (megohms) 0.5 for each unit. 

Note 7: With 50 volts Oc between heater and cathode. 
Note B: With grid ND.1 100 volts negative Wlth respect to all other 

electrodes of Doth units tied together. 
Note 9: With plate X00 volts neg at ive with respect to all other electrodes 

of both units iced together. 

SPECIAL RATINGS 3 PERFORMANCE DATA 

Heater-Cycling Life Performance: 

This test is performed on a sample lot of tubes from each 
production run. A minimum of 2000 cycles of intermittent 
operation is appl ied underthe fol lowing conditions: heater 
volts = 17 cycled one minute on and four minutes off, heater 
135 volts negative with respect to cathode, and al l other 
elements connected to ground. At the end of this test, tubes 
are checked for heater—cathode shorts and open circuits. 
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MEDIUM-MU TRIODE-
SHARP-CUTOFF PENTODE 

Low-Frequency Vibration Performance: 

This test is performed on a sample lot of tubes from each 

production run under the fol lowing conditions: 

Triode Unit: 
Heater volts = 13.5, plate-supply volts = 150, grid volts 

_ -1.5, plate load resistor (ohmsl= 2000, and vibrational 

acceleration of 2.5 g at 25 cps. In this test, the rms 

output voltage must not exceed 150 mi l l ivolts. 

Pentode Unit: 
Heater volts = 13.5, plate-supply volts= 250, grid-No.2 
volts = I 10, grid-No. l volts = -1.5, plate load resistor 
l ohmsl = 2000, and vi6rat Tonal acceleration of 2.5 g at 

25 cps. In this test, the rms output voltage must not 

exceed 250 mi l l ivolts. 

500-Hour Intermittent Life Performance: 

This test is performed on a sample lot of tubes from each 
production run to insure high qual ity of the individual tube 

and to guard against epidemic fai lures. Life testing is 

conducted under the fol lowing conditions: heater volts = 

15 and maximum-rated plate dissipation and grid-No.2 input. 
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AVERAGE CHARACTERISTICS 

TRIODE UNIT 
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AVERAGE CHARACTERISTICS 

TRIODE UNIT 
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AVERAGE CHARACTERISTICS 

PENTODE UNIT 
tattaaattaatttttttattaaltttttttttttttttttttttsttt 

■■ataaaaaaaaaataa■■■attttlt■■all 
Ep=13.5 VOLTS 
GRID-N~2 VOLTS=110 aalttttttttttttttttttttttttttttt 

■tttttttttttttttttttttttttttt■tltttttlatlatttlttt 
ttttttftttttatttttlaitltatatttttttttttttttttttttt 

tatttaataatttataaiaaaaatataaaaataaaaaaaaaaaataaaa 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiii~ti\~~~~~~%~~~~~~~~ 
ttttatttt■ttttttttttttttttttitlt/taaaataaaltttttt 
tattttttttltalttttttttttttttttltlalalattttttttttt 
taaaaaattaatataataaataaaataaaaatta■taataaatataatt 
■aaaaaattaatataattaataaaataaaaataaatattttatttatta 
■ataaaattaatataattaatataataaaataaaataatatatatatta tnonuuoa000nol~oocaautto~ttlrr_ ortt 
tataaaaataataaaatttataaarlaaaarltarlataa►raarycaarra 
tataatattatttttc~ttataaa:~laaaa~ttC.7tttlltllJYtaltt 
~~~~~~\~~~~~t~~\Y~~~~~~~t~~\~lA~~Mt~~~~~~~~~~~~~

■ 1 Ills ttHlltt■1111tH■tt l/laaaattaataa■ ■ttltttli  Ilia ttnllat■n11tll■tt 
ttttttttttlltt■  ■ 11 Iltt ttHlitt■Nlltn■tt 

■ttttttlitttttlltt~ tt1111tt■YIItN■at ■aaaaaattnttttt,P7 nttaatilttnalltnl  ■tN110■ 1111tH■ tt 
4 ■ 1 Iltttl ttlllltt■inl it 1■ tt tttttttttttttttr~  ■ i Iltttl tt711tttlYl lan■ tt 

■ it Iltttl ttJtltt■II111tN■tt 
 "11 II Iltttl tt■1111■11111tHltt toaaaaattat■tttaJlltttttalltaaaalltttl tt111tt11M11■ /tit■ 

11 1 Iltttt 1tJI11t11YI1tN■Itt 
 111111111 tttttiltttl tt ■Ilttlll111■l■Itt ■aooattauoaa~utoon uaaaluaal ornanlmrrnnn 
latnaattaattlaarlltanatllaaaaall~~~1  ~j~Il~iliJ11YH11~~ 

1  1 I Intl ll 1111 1111 taNl Itt 
 1  1 I Intl 111tt11Ni ItHI Itt ontnnonnanuutaan tauluntl nuluuul ulna uonunnooll utaan oonlotl lunuunannn 
ttnannnonmtoaortoanitm lnnunnluuo 
uonnnnoon ■renal onauotl ■aanuumia uua 
tltltttttttllttat■ ■atata■ 1a11111tat1 t1tI11a11Hlltnlltt 

~~~~~~~~~~~~~~~~~~ ~l~~~~~ ~%~~~11~~~~ ~l~i I~~I IMI I~NI I~~ n000000nn000■otollot■  trtnml nu,■uo 
■ ■1111■tLt111t11711a711tt 

taaaaaallttttttttt ■11111■ ■taatlitat■ t■ al latl lal layl Itt ttttn0000ntt,uoaunulron trnul~r.~l nitrl u1 oontunoonal  rotull+tuc uuuno ~u ■ utunwuno 
u  uonnnlnututuut

ttnllttttttttttttll 11111111 1171111 
111111111 1ttlttttt■ 11111■ ■1111■ t1111Yt111t11t1 ItJI Itl tttntntalnnntlnnttJ Ilallaallall■■Iln 
ttaaaaalttttttttttl  ltttttll  11111 (11117111■ 

d 11 Ilttl~tlltllltt 
t1tt/1tttlttttttttt1111t1t11 ■111111 tll■■1111 
nt■nttnntnaattp Ilttalt naa 171/Inlltlltlllta 
1111 tntnlln 11111■ taan111al1t nnl ■lt■ Inl itt INI Ita 
taaanattaanitant■ faaaa■ ann ■11111111'111 ial la ■I itt onnntnnunaaanoo■outiuolran nnnuluo 
nnaonootaunalunonntlntal  eau of Huuauo 

tuo,uowaol In■ m  Hlluno 
Its■■.E R..■~ 1 11111■tl1■■ 

1nlootnontloativaatl ntlunl~uoolllauuno oaaonunnoaom~nn■oaaluulunn~lolnnisor r nturtuo totounno■=nuta►~oouolaoJl of u■ n!uuo oouatnonunnna~ua■'aauJCFaLtn ■r■■■faun■ ~t,llan vtil■lu■ rtnn  ~~tt►c3ranrnon uu 
onnu000nnluour~n:iii~ii~  iii~iilii u~ niii 
nnuttuaaon0000u~s:l:c  rcrvnt,laro :~.•tn~aLL~tur.ec■ o 
 __.~ 
tttttttttLtttltttttLttttttttttttttLttattitL:~,~~~~

o ~n o ,~ 
N -

PLATE (Iy)OR GRID- N42(IC;Z) MILLIAMPERES 

ELECTRON TUBE DIVISION 92CM-9809 
RAgO CORPORATION OF AMERIU, HARRISON, NEW JERSEY 

O 
O 
m 

O 

N 

0 0 
N 

F J 

o° 
~w 

Q 
a 

8 

0 

0 





7060 

MEDIUM-MU TRIODE-POWER PENTODE 
9-PIN MINIATURE TYPE 

For use in mobile communications equipment operating from 
6-cell storage-battery systems. The pentode unit is useful 
in class-C-amplifier and frequency-multiplier applications at 
frequencies up to 40 Xc. The triode unit is useful as a 
reactance modulator. 

GENERAL DATA 
Electrical: 
Heater, for L'nipotential Cathodes: 

Voltage range  12 to 15 ac or do volts 
Current (Approx.) at 
13.5 volts   0.28  amp 

Direct Interelectrode Capacitances:°

Triode Unit: 
Grid to plate  2.2 µµf 
Grid to cathode and heater 2.4 µµf 
Plate to cathode and heater. 0.22 µµf 

Pentode Unit: 
Grid No.l to plate   0.044 µµf 
Grid No.l to all other . 
electrodes except plate. 7.1 µµf 

Plate to all other electrodes 
except grid No.l   2.5 µµf 

Triode grid to pentode plate 0.022 max. µµf 
Pentode grid No.1 to triode plate. 0.015 max. µµf 
Pentode plate to triode plate. 0.16 max. µµf 

Characteristics, Class A i AmDl if ie r: 

Triode Pentode 
Unit Unit 

Heater Voltage   13.5 13.5 volts 
Plate-Supply Voltage   150 200 volts 
Grid-No.2 (Screen-Grid) 

Supply Voltage   - 125 volts 
Cathode Resistor   150 82 ohms 
Ampl ification Factor   40 -
Plate Resistance (Approx.) 8200 150000 ohms 
Transconductance   4900 7000 µmhos 
Plate Current  9 15 ma 
Grid-No.2 Current  - 3.4 ma 
Grid-No.1 Voltage (Approx.) 

for plate µa = 100   -6.5 -8 volts 

Mechanical: 
Operating Position  Any 
Maximum Overall Length   2-3/16" 
Maximum Seated Length  1-15/16" 
Length, Base Seat to Bulb Top (Excluding tip). 1-9/16" ± 3/32" 
Diameter   0.750" to 0.875" 
Dimensional Outl ine  See General Section 
Bulb   T6-1/2 
°: See nezt page. 
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7060 
MEDIUM-MU TRIODE-POWER PENTODE 

Base Small-Button Noval 9-Pin (JETEC No.E9-1) 
Basing Designation for BOTTOM VIEW  9DA 

Pin 1 -Triode Plate 
Pin 2 -Triode Grid 
Pin 3 -Triode 

Cathode 
Pin 4 -Heater 
Pin 5 -Heater 
Pin 6 - Pentode Plate 
Pin 7 -Pentode 

Grid No.2 

AMPLIFIER — Class A I

Maximum Ratings, Ahsolute Values: 

°in 8 - Pentode 
Grid No.l 

Pin 9 -Pentode 
Grid No.3, 
Pentode 
Cathode, 
Internal 
Shield 

Triode Pentode 
Unit Unit 

PLATE VOLTAGE   300 max. 300 max. volts 
GRID-No.2 (SCREEN-GRID) 

SUPPLY VOLTAGE  - 300 max. volts 
GRID-No.2 VOLTAGE   - See Grid-No.z Inqut 

Rating Chart at front of Receiving Tube Section 
GRID-No.1 (CONTROL-GRID) 

VOLTAGE: 
Positive-bias value   0 max. 0 max. volts 

GRID-No.2 INPUT: 
For grid-No.2 voltages up to 
150 volts   - 1 max. watt 

for grid-No.2 voltages 
between 150 and 300 volts - See Grid-No.z Inqut 

Rating Chart at front of Receiving Tube Section 
PLATE DISSIPATION 2.5 max. 3 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode  120 max. 120 max. volts 
Heater positive with 

respect to cathode  120 max. 120 max. volts 

Maximum Circuit Values: 

Triode Pentode 
Unit Unit 

Grid-.No.l-Circuit Resistance: 
For fixed-bias operation. 0.5 ma.x. 0.25 max. megohm 
For cathode-bias operation. 1 max. 1 max. megohm 

~: See next page. 
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MEDIUM-MU TRIODE-POWER PENTODE 

RF POWER AMPLIFIER & OSCILLATOR — Class C Telegraphy 
and 

RF POWER AMPLIFIER — Class C FM Telephony 

Pentode Unit 

Maximum CCS~ Ratings, Absolute Values: 

~C PLATE VOLTAGE  300 max. volts 
DC GRID-No.2 (SCREEN-GRID) VOLTAGE. 150 max. volts 
DC GRID-No.1 (CONTROL-GRID) VOLTAGE: 
Negative-bias value   50 max. volts 
Positive-bias value   0 max. volts 

DC PLATE CURRENT  20 max. ma 
DC GRID-No.2 CURRENT f 7 max. ma 
C GRID-No.l CURRENT  3 max. ma 

GRID-No.2 INPUT   0.8 ̀max. watt 
PLATE DISSIPATIGN   2.75 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 120 max. volts 
Heater positive worth respect to cathode. 120 max. volts 

ypical Operation: 

At frequencies u¢ to qo Mc 

Heater Voltage  13.5 13.5 13.5 volts. 
DC Plate Voltage  200 250 300 volts 
DC Grid-No.2 Voltaoe  85 105 125 volts 
DC Grid-No.l Voltage  -7 -9 -I1 volts 
DC Plate Current  11 15 20 ma 
DC Grid-No.2 Current  3.2 4.5 6 ma 
DC Grid-No.l Current (Approx.)  0.9 1.2 1.6 ma 
Driving Power (Approx.) 9 15 25 mw 

Power Output  1.3 2.1 3.5 watts 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance  0.1 max. megohm 

~ Mithout external shield. 

~ Key—down conditions per tuoe without ampl itude modulation. Amplitude 
modulation essentially negat ive maybe used if the positive peak of the 
audio—frequency envelope does not exceed 1154 of the carrier conditions. 

~ Continuous Commercial Service. 
.~. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 
Note Min. Nax. 

Neater l,urrent  1 0.26 0.3 amp 

Ampl ification Factor 
(Triode unit)   1,2 32 48 

Transconductance (Triode unit)   1,2 3800 6000 Nmhos 
Plate Current (Triode unit) 1,3 6.5 11.5 ma 
Transconductance (Pentode unit). 1,4 5200 880G funhos 

11-58 ELECTRON TUBE DIVKION TENTATIVE DATA 2 
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MEDIUM-MU TRIODE-POWER PENTODE 

\I/ 

Plate Current (Pentode unit) 
Grid-No.2 Current 

(Pentode unit)  
Direct Interelectrode 
Capacitance: 
Grid No.1 to plate 
(Pentode unit)  

Reverse Grid-No.1 Current 
(Total—both units)  

Heater-Cathode Leakage Current 
(Each unit): 
Heater negative with R

respect to cathode 
Heater positive with 

respect to cathode 
Leakage Resistance (Each unit): 
Between grid No.1 and all 
other electrodes of both 
units tied together 

Between plate and all 
other electrodes of both 
units tied together 

Note Min. Max. 

1,5 11.2 22.8 ma 

1,5 2.2 4.6 ma 

6 0.035 0.053 µµf 

1,7 - -2 µa 

1,8 - 30 µa 

1,8 - 30 µa 

1,9 50 megohms 

1,10 50 megohms 

Nate k: with ac or do heater volts = 13.5. 

Note 2: With tic plate—supply volts = 150, cathode resistor (ohms) _ 
150, and cathode—bypass capacitor (µf) = 1000. 

Note 3: With tlC plate—supply volts = 150, and cathode resist of (ohms) _ 
150. 

Nate u: Witn do plate—supply alts = 200, grid—No.2 supply volts = 
125 cathode resistor (ohms) = 82, and cathode—D ypass capacitor (~fj =loo o. 

Note 5: With tic plate-supply volts = 200, grid-No.2 supply volts = 
125, and cathode resistor (ohms) = B2. 

Note 6: Without external shield. 

Note 7: With pentode do plate-supply volts = 150, grid-No.2 supply 
volts = 180, pentode cathode resistor (ohms) = 120, pentode 
grid-No.i resistor (meg on ms) = 1, triode tic p ate-supply volts 
= 180, triode cathotle resistor (ohms) = 75, and triode grid 
f esi5tor (megohms) = 0. 5. 

Note 8: With 100 volts do Det ween heater and Cathode. 

Note 9: With grid No.i 100 volts negative with respect to all other 
e leci rodes of Doth units tied together. 

Note 10: With plate 300 volts negative with respect to all other 
electrodes of both units tied together. 

SPECIAL RATINGS d PERFORMANCE DATA 

Heater-Cycling Life Performance: 

This test is performed on a sample lot of tubes from each 

production run. A minimum of 2000 cycles of intermittent 

operation is appl ied underthe fol lowing conditions: heater 

volts = 17 cycled one minute on and four minutes off, heater 

135 volts negative with respect to cathode, and al l other 

elements connected to ground. At the end of this test, tubes 

are checked for heater-cathode shorts and open circuits. 
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7060 

~ MEDIUM-MU TRIODE-POWER PENTODE 

Low-frequency Vibration Performance: 

This test is performed on a sample lot of tubes from each 
production run under the fol lowing conditions: 

Triode Unit: _ 
Heater volts = 13.5, Dlate—supply volts = 150, grid volts 
_ —1 .5, plate load resistor lohms 1 .=2000, and vibrational 
acceleration of 2.5 g at 25 cps.. In this test, the rms 
output voltage must not exceed 150 mi l l ivolts. 

Pentode Unit: 
Heater volts = 13.5, plate—supply volts = 200, grid—No.2 

volts = 125, grid—No. l volts = —2, plate load resistor 

lohmsl = 2000, and vibrational acceleration of 2.5 g at 

25 cps. In this test, the rms output voltage must not 

exceed 250 mi l l ivolts. 

500-Hour Intermittent Life Performance: 

This test is performed on a sample lot of tubes from each 
production run to insure high qual ity of the individual tube 
and to guard against egidemic fai lures. Life testing is 
conducted under the fol lowing conditions: heater volts = 

15 and maximun~rat ed plate dissipation and grid—No.2 input, 

:i-58 ELECTRON TUBE DIVISION TENTATIVE DATA 3 
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AVERAGE CHARACTERISTICS 
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AVERAGE CHARACTERISTICS 
PENTODE UNIT 
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7060 

AVERAGE GHARACTERISTIGS 
PENTODE UNIT 
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7060 
AVERAGE CONSTANT-CURRENT CHARACTERISTICS 

PENTODE UNIT 

Ef =13.5 VOLTS 
GRID-N~2 VOLTS=125 
Ib=PLATE AMPERES 
ICI=GRID-N'1 AMPERES 
IC2=GRID-N~ 2 AMPERES 
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7060 
AVERAGE CHARACTERISTICS 

PENTODE UNIT 

Ef=13.5 VOLTS 
PLATE VOLTS=200 
GRID-N'2 VOLTS=125 
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7061 
BEAM POWER TUBE 

9—PIN MINIATURE TYPE 

For use in mobile communications equipment 
operatin¢ from 6-ceZZ storage-battery systems 

GENERAL DATA 

Electrical: 
Heater, for Unipotential Cathode: 

Voltage range  12 to 15   ac or do volts 
Current IApprox.) at 
13.5 volts   0.21  amp 

Direct Interelectrode Capacitances:°
Grid No.1 to plate   0.7 max, µµf 
Grid No.1 to all other electrodes 
except plate   8 µµf 

Plate to all other electrodes 
except grid No.1   8.5 µµf 

Mechanical: 
Operating Position  Any 
Maximum Overall Length   2-5/8" 
Maximum Seated Length  2-3/8" 
Length, Base Seat to Bulb Top (Excluding tip). 2" t 3/32" 
Diameter   0.750" to 0.875" 
Dimensional Outl ine See General Section 
Bulb   T6-1/2 
Base   Small-Button Noval 9-Pin (JE7EC No.E9-1) 

Basing Designation for BOTTOM VIEW  9EU 

Pin 1-Grid No.2 
Pin 2-No Connec-

tion 
Pin 3-Grid No.1 
Pin 4-Heater 
Pin 5-Heater 

Pin 6-Grid No 1 
Pin 7 -Cathode, 

Grid No.3 
Pin 8-Grid No.2 
Pin 9 - Plate 

AMPLIFIER — Class AI

Maximum Ratings, Absotsste Val+yes: 

PLATE VOLTAGE   345 max. volts 
GRIC—No.2 (SCREEN—GRID) VOLTAGE   310 max. volts 
GRID-No.2 INPUT   2 max. watts 
PLATE DISSIPATION   9 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode 120 max. volts 
Heater positive with respect to cathode 120 max. volts 

Typical Operation and Characteristics: 
Heater Voltage  13.5 volts 
Plate Voltage   200 volts 
Grid-No.2 Voltage   200 volts 
Grid-No.l (Control-Grid) Voltage  -10 volts 

° without external shield. 

11-58 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
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BEAM POWER TUBE 

Peak AF Grid-No.l Voltage   10 volts 
Zero-Signal Plate Current   35.5 ma 
Max.-Signal Plate Current   3B ma 
Zero-Signal Grid-No.2 Current   9 ma 
Max.-Signal Grid-No.2 Current   7.5 ma 
Plate Resistance (Approx  )   60000 ohms 
Transconductance  4200 µmhos 
Load Resistance   5000 ohms 
Total Harmonic Distortion   7 % 
Max.-Signal Power Output  3 watts 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance: 

For fixed-bias operation  0.1 max. megohm 
For cathode-bias operation  0.5 max. megohm 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 
Heater Current 1 0.19 0.23 amp 
Transconductance 1,2 3100 5800 µmhos 
Plate Current  1,2 26 45 ma 
Grid-No.2 Current  1,2 - 6.5 ma 
Reverse Grid-No.1 Current 1,3 - -2 µa 
Power Output 
Heater-Cathode Leakage Current: 
Heater negative with 

respect to cathode 
Heater positive with 

respect to cathode 
Leakage Resistance: 

Between grid No.l and all other 
electrodes tied together. 

Between plate and all other 
electrodes tied together. 

1,4 

1,5 

1,5 

1,6 

1,7 

2.4 

- 

- 

50 

50 

- watts 

50 µa 

50 µa 

- megohms 

- megohms 

Note 1: With ac or do heater volts = 13.5. 
Note 2: With do plate volts = 200, grid-N o.2 volts= 200, grid-N0.1 volts 

_ —S0, and grid No.3 connected to cathode. 
Note 3: With grid-No.i resistor (megohms) = 0. 1. 
Nate 4: With load resistor (ohms) = 5000, and rms signal volts = 7. 1, 
Note 5: Witn 100 volts do between heater and cathode. 
Note 6: With grid No.i i00 volts negative with respect to all other 

electrodes tied together. 
Note 7; With plate 300 volts negative with respect to all other el ec [rod es 

tied together. 

SPECIAL RATINGS & PERFORMANCE DATA 

Heater-Cycling Life Performance: 
This test is performed on a sample lot of tubes from each 
production run, A minimum of 2000 cycles of intermittent 

11-58 ELECTRON TORE DIVISION TENTATIVE DATA 1 
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BEAM POWER TUBE 

operation is applied underthe fol lowing conditions: heater 

volts = 17 cycled one minute on and four minutes off, heater 

135 volts negative with respect to cathode, and al l other 

elements connected to ground. At the end of this test, tubes 
are checked for heater-cathode shorts and Open circuits. 

Low-Frequency Vibration Performance: 

This test is performed on a sample lot of tubes from each 
production run underthe fol lowing conditions: heater volts 
= 13.5, plate volts = 200, grid-No.2 volts = 200, grid-No. l 

volts = -10, plate load resistor lohmsl = 2000, and vi-

brational acceleration of 2.5 g at 25 cps. fn this test, 

the rms output voltage must not exceed 500 mi l l ivolts. 

500-Hour Intermittent Life Performance: 
This test is performed on a sample lot of tubes from each 

production run to insure high qual ity of the individual tube 

and to guard against epidemic fai lures. Life testing is 

conducted under the fol lowing conditions: heater volts = 

15, and maximum-rated plate dissipation and grid-No.2 input. 

11-58 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
RADIO CORPORATION OF AMERICA, NARRISON, NEW 1E RSEV 
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7061 
AVERAGE CHARACTERISTICS 

Ef =13.5 VOLTS 
GRID-Ns2 VOLTS=200 

GRID-Nsl (ICI) AND GRID-Ns2 (IC2) MILLIAMPERES  
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AVERAGE CHARACTERISTICS 

Ep=13,5 
PLATE VOLTS=200 
GRID-NY2 VOLTS=200 
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7061 
OPERATION CHARACTERISTICS 

E{~=13.5 VOLTS 
PLATE VOLTS=200 
GRID-NQ2 VOLTS=200 
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AVERAGE CHARACTERISTICS 

TRIODE CONNECTION 

Ef=13.5 VOLTS 
GRID Ng2 CONNECTED TO PLATE. 

0 0 0 
0 0 0 
M N 

PLATE MILLIAMPERES 
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718 9 

Power Pentode 

9-PIN MINIATURE TYPE 

GENERAL DATA 

Electrical: 
Heater, for Unipotential Cathode: 

Voltage (AC or DC)  6.3 volts 
Current   0.76 amp 

Direct Interelectrode Capacitances (Approx.):a 
Grid No.l to plate  0.5 µµf 
Grid No.1 to cathode & grid No.3, 

grid No. 2, and heater   10.8 µµf 
Plate to cathode & grid No.3, 

grid No.2, and heater   6.5 µµf 
Grid No.l to heater   0.25 µµf 

Charaeterlatica, Claas AI Ampl ifier: 
Plate Voltage   250 volts 
Grid-No.2 Voltage   250 volts 
Grid-No.1 Voltage   -7.3 volts 
Mu-Factor, Grid No.2 to Grid No.l   19.5 
Plate Resistance (Approx  )   40000 ohms 
Transconductance  11300 µmhos 
Plate Current   48 ma 
Grid-No.2 Current   5.5 ma 

Mechanical: 
Operating Position  Any 
Maximum Overall Length  3-1/16" 
Maximum Seated Length   2-13/16" 
Length, Base Seat to Bulb Top (Excluding tip) 2-7116" f 3/32" 
Diameter 0  750" to 0.875" 
Dimensional Outl ine   See General Section 
Bulb  T6-1/2 
Base Small-Button Noval 9-Pin (JEDEC No.E9-i) 

Basing Designation for BOTTOM VIEW  9CV 

Pin 1 -Internal Con-
nection—
Do Not Use 

Pin 2 -Grid No.l 
Pin 3 -Cathode, 

Grid No.3 

Pin 4 -Heater 
Pin 5 -Heater 
Pin 6 -Same as Pin 1 
Pin 7 -Plate 
Pin 8 -Same as P i n t 
Pin 9 -Grid No.2 

PUSH-PULL AF POWER AMPLIFIER — Class ABI

Msxlmusl Ratings, Design-Center Values: 
PLATE VOLTAGE   400 max. volts 
GRID-No.2 (SCREEN-GRID) VOLTAGE   300 max. volts 
CATHODE CURRENT   65 max. ma 
PLATE DISSIPATION   12 max. watts 
ZERO-SIGNAL GRID-No.2 INPUT   2 max. watts 

RADIO CORPORATION OF AMERICA DATA I 

Electron Tube Division Harrison, N. J. 3-6I 



7189 
MAX.-SIGNAL GRID-~Jo.2 INPUT  4 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 100 max. volts 
Heater positive with respect to cathode. 100 max. volts 

Typical Operation: 

Values are for z tubes 

Plate Voltage  400 volts 
Grid-No.2 Voltage  300 volts 
Grid-No.l Voltage  -15 volts 
Peak AF Grid-No.1 Voltage  14.8 volts 
Zero-Signal Plate Current  15 ma 
Max.-Signal Plate Current  105 ma 
Zero-Signal Grid-No.2 Current  1.6 ma 
Max.-Signal Grid-No.2 Current  25 ma 
Effective Load Resistance 
(Plate to plate)   8000 ohms 

Total Harmonic Distortion  4 % 
Max.-Signal Power Output   24 watts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance: 
For fixed-bias operation   0.3 max. megohm 

PUSH-PULL AF POWER AMPLIFIER — Class AB I
Grid No.2 of each tube connected to ta¢ 
on ¢late winding of out¢ut transformer 

Maximum Ratings, Design-Center Values: 
PLATE AND GRID-No.2 (SCREEN-GRID) 
SUPPLY VOLTAGE   375 max. volts 

CATHODE CURRENT  65 max. ma 
PLATE DISSIPATION  12 max. watts 
ZERO-SIGNAL GRID-No.2 INPUT  2 max. watts 
MAX.-SIGNAL GRID-No.2 INPUT  4 max, watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 100 max. volts 
Heater positive with respect to cathode. 100 max. volts 

Typical Operation: 
Values are for 2 tubes 

Plate Supply Voltage   3b5 volts 
Grid-No.2 Supply Voltage  
Cathode Resistor   220 ohms 
Peak AF Grid-No.l Voltage  17.7 volts 

~+ Zero-Signal Cathode Current  70 ma 
Max.-Signal Cathode Current  81 ma 
Effective Load Resistance 
.(Plate to plate)   -11000 ohms 

Total Harmonic Distortion  3 % 
Max.-Signal Power Output   16.5 watts 

+ Intl lca tes a cnan ge. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 



7189 
Maximum Circuit Values: 

Grid—No.l—Circuit Resistance: 
For cathode—bias operation  1 max. megohm 

without external shield. 
E ODtalned from taps on the primary winding of the tput transformer. 

The taps are located on each side of the center—tap ~a*) so as to supply 
u3 Per cent of the plate signal vol Sage to grid No.2 oP each output tube. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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AVERAGE CHARACTERISTICS 
Ef=6.3 VOLTS 
GRID-N>:2 VOLTS=250 
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OPERATION CHARACTERISTICS 
Ef=6.3 VOLTS 
PLATE VOLTS=250 
GRID-N'2 VOLTS=250 
GRID-N41 VOLTS=-7.3 
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7360 

Beam-Deflection Tube 
9-PIN MINIATURE TYPE 

For Use in Balanced-Modulator, Balanced Mixer, and 
Frequency-Converter Applications in Single- and Double-
Sideband, Suppressed-Carrier Communication Equipment 
Operating at Frequencies up to 100 Mc 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)  6.3 t 10% volts 
Current   0.35 amp 

Direct Interelectrode Capacitances 
(APProx.):a 
Grid No.l to all other electrodes 
except plate  7.5 µµf 

Grid No.1 to deflecting 
electrode No  1   0.015 µµf 

Grid No.l to deflecting 
electrode No  2   0.015 µµf 

Grid-No.1 to plate No.1   0.003 µµf 
Grid No.1 to plate No.2   0.003 µµf 
Plate No.l to all other electrodes 
except deflecting electrode No. 1. 0.8 µµf 

Plate No.2 to all other electrodes 
except deflecting electrode No.2. 0.8 µµf 

Plate No.l to plate No  2   0.3 µµf 
Deflecting electrode No.l to all 
other electrodes except plate No.l. 4.6 µµf 

Deflecting electrode No.2 to all 
other electrodes except plate No. 2. 4.6 µµf 

Deflecting electrode No.l 
to plate No.1   4 µµft 

Deflecting electrode No.2 
to plate No.2   4 µµf~-

Deflecting electrode No.l to 
deflecting electrode No.2   1.4 µµf 

Cbaracteriatica, Clasa Ai A~plifier: 

Plate-No.l Supply Voltage   150 volts 
Plate-No.2 Supply Voltage   150 volts 
Deflecting-Electrode-No.i Supply 

Voltage   25 volts 
Deflecting-Electrode-No.2 Supply 
Voltage   25 volts 

Grid-No.2 Supply Voltage  175 volts 
Cathode Resistor  150 ohms 
Total Beam Current (Plate-No.1 
current plus plate-No.2 current). 8.5 ma r 

Grid-No.2 Current   2.1 mar 

Indicates a mange. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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Transconductance: 
Grid No.l to both plates 

-. connected together  5400 Nmhos 
Deflecting electrode No.l 
to plate No.1b  800 Nmhos 

Deflecting electrode No.2 
to plate No.26  600 ~emhos 

Switching Voltage°  11 volts 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  2-5/8" 
Maximum Seated Length   2-3/e" 
Length, Base Seat to Bulb Top (Excluding tip) 2" t 3/32" 
Diameter 0  750" to 0.875" 
Dimensional Outl ine   See General Section 
Bulb T6-1/2 
Base Smal l-Button Noval 9-Pin (JEDEC No.E9-1) 

Basing Designation for BOTTOM VIEW  9KS 

Pin 1 -Cathode, Pin 6 -Plate No.2 
Internal 

0 
© 

0 
Pin 7 - Plate No.l 

Shield ; Pin 8 -Deflecting 
Pin 2 -Grid No.2 ©~ 0 Electrode 
Pin 3 -Grid No.l ~~f No.2 
Pin 4 -Heater ©` V ~~O Pin 9 -Deflecting 
Pin 5 -Heater A~~A Electrode 

No.l 

BALANCED MODULATOR 

Maximum Ratings, Absolute-Nazimum Values: 

PLATE-No.l VOLTAGE 
PLATE-No.2 VOLTAGE 
DEFLECTING-ELECTRODE-No.1 VOLTAGE  
DEFLECTING-ELECTRODE-No.2 VOLTAGE  
GRID-No.2 (SCREEN-GRID) VOLTAGE  
GRID-No.2 INPUT  
PLATE-No.1 DISSIPATION 
PLATE-No.2 DISSIPATION 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode 
Heater positive with 

respect to cathode 

Typical Operation: 

In accom)Sanyinq balanced-modulator cir-
cuit utilizing seyarate excitation°

Plate Voltage (Each plate)   150 volts 
Deflecting-Electrode Voltage 
(Approx., each electrode)   25 volts 

Grid-No.2 Voltage   175 volts 

300 max. 
300 max. 
±100 max. 
±100 max. 
250 max. 
0.5 max. 
1.5 max. 
1.5 max. 

volts 
volts 
volts 
volts 
volts 
watt 
watts 
watts 

180 max. volts 

1800 max. volts 

+ Indicates a change. 

RADIO CORPORATION OF AMERICA 
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Cathode Resistor 
Peak-to-Peak AF Deflecting-

Electrode Voltage!  2.8 volts 

Peak-to-Peak RF Grid-No.1 Voltage 10 volts 

Plate Current (Each plate)   1.5 ma 
Grid-No.2 Current   0.75 ma 
Plate-to-Plate Load Impedance 
(Approx.)   5000 ohms 

Push-Pull, Peak-to-Peak Douule-
Sideband Output Voltage   4 volts 

Carrier Suppression9  60 db« 
Third-Order Distortion9   -47 db 
Fourth-Order Distortion9  -45 db 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance: 
For fixed-bias operation 
For cathode-bias operation 

Deflecting-Electrode-Circuit 
Resistance (Per deflecting 
electrode) 

1200 ohms 

0.5 max. megohm 
2.2 max. megohms 

0.05 max. megohm 

BALANCED MIXER 

Maximum Ratings, Absolute-Maximum Values: 

PLATE-No.l VOLTAGE  300 max. volts 
PLATE-No.2 VOLTAGE  300 max. volts 
DEFLECTING-ELECTRODE-No.l VOLTAGE ±100 max. volts 
DEFLECTING-ELECTRODE-No.2 VOLTAGE ±100 max. volts 
GRID-No.2 (SCREEN-GRID) VOLTAGE 250 max. volts 
GRID-No.2 INPUT   0.5 max. watt 
PLATE-No.l DISSIPATION  1.5 max. watts 
PLATE-No.2 DISSIPATION  1.5 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode  180 max. volts 
Heater positive with 

respect to cathode  1804 max. volts 

Typical Operation: 

In accom¢anyinq balanced—mixer cir—
cuit utilizing se¢arate excitation 

Plate Voltage (Each plate)   150 volts 
Deflecting-Electrode Voltage 
(Approx., each electrode)   25 volts 

Grid-No.2 Voltage   175 volts 
Cathode Resistor  1200 ohms 
Peak-to-Peak Single-Sideband 
Deflecting-Electrode Voltagef 8 volts 

Peak-to-Peak RF Grid-No.l Voltage 10 volts 
Plate Current (Each plate)   1.5 ma 
Grid-No.2 Current   0.75 ma 

~Intlicates a change. 

f~► RADIO CORPORATION OF AMERICA 
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DATA 2 
3-61 



7360 

Plate—to—Plate Load Impedance 
(Approx  ~ 10000 ohms 

Push—Pull, Peak—to—Peak Single—
Sideband Output Voltage 40 volts 

Osci llator Rejection9 —40 db 
Third—Order Distortion9 —40 db 
Fourth—Order Distortion9  —39 db 

Maximum Circuit Values: 

Grid—No.l—Circuit Resistance: 
For fixed—bias operation  0.5 max. megohm 
For cathode—bias operation  2.2 max. megohms 

Deflecting—Electrode—Circuit 
Resistance (Per deflecting 
electrode)  0.05 max. megohm 

a Without external shield. 
b Defined as the partial derivative of the plate current with respect 
to the difference between the deflecting—electrode voltages, evaluated 
aD out the point of equal plate currents. 

o Defined as the sum of (a) the absolute value of the difference be—
tween the deflecting—electrode voltages when the current to one plate 
is equal to 90% of Lne total beam current and (D) the absolute value 
of the tlifference between the deflecting—electrode voltages when the 
current to the same plate is equal to SO% of the total Deam current. 
This sum, expressed in terms of signal voltage, corresponds to the 
peak—to—peak value of signal voltage that is required between the de—
flecting electrodes to produce peak—to—peak signal current at either 
plate equal to BO% of the total Deam current. 

d The do component must not exceed 100 volts. 
e Operation with self—excitation and cathode resistor of 900 ohms is 

similar to operation with separate excitation. 

f To either deflecting electrode. The other deflecting electrode i5 
bypassed. 

9 Referred to single—sideband output voltage. 

OPERATING CONSIDERATIONS 

Deflecting—electrode—circuit resistance should be kept 
below 0.05 megohm to prevent nonl inear tube operation. The 
resistances of the two deflecting—electrode circuits should be 
approximately equal to minimize unbalance. The current drawn 
by each deflecting—electrode is in the order of 40 microamperes. 

Magnetic fieCds adversely affect the intrinsic operating 
plate—current balance of the 7360. Although this tube is in—
ternal ly shielded to minimize this efifect, the tube should be 
mounted as far as possible from al l devices producing extraneous 

magnetic fields such as transformers, chokes, motors, or simi lar 

components. It is recommended that an external shield be used 
in those appl ications critical for balance. 

Chassis layout should be such that al l components and 

wiring associated with the plates and deflecting electrodes 

is symmetrical. This consideration is particularly important 
in rf appl ications where very smal l differences in stray 
capacitance can result in unbalance. Chassis layouts which 
permit heat or vibration to affect the components associated 
with one deflecting—electrode circuit or plate circuit more 
than the other, should be avoided. Al l components should be 
rigidly mounted. 
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BALANCED-NODULATOR CIRCUIT 

With Separate Excitation 

/'1 

.~ 

r~ CI 

l 
CARRIER INPUT 

(250 TO 
5000 KC) 

Ct: 0.001 µf 

CZ: 0.22 µf 

Cj: 0.001 µf 

Ca: 0.01 µf 

Cs C6: 0.0033 µf 

C~: 0. 1 µf 
Ca Cy: Sufficient to resonate 

input of SSB fi lter 

Cto: 0.22 µf 

Ctt; 0.47 µf 

Rt: 0.47 megohm 

RZ: 1200 ohms 

R3 Ra: 68000 ohms 

Rs: 47000 ohms 

PUSH-PULL 
DOUBLE-SIDEBAND 

OUTPUT TO 
SINGLE-SIDEBAND 

FILTER 

•250V 

9205-10258 

R6: 12000 ohms 

R~: 47000 ohms 

Ra: 0. 1 megohm 

Ry: 2700 ohms 

Rtg: Carrier-Balance Potenti-

ometer, 5000 ohms 

Rtt: 2700 ohms 

R12: Quad ratu re-Bal ante 

Potentiometer, 2500 ohms 

R13 Riu' 
2700 ohms 

Rtg: 0. 1 megohm 

NOTE: AI I resistors I/2 watt, t 

10R unless specified. 

AI I capacito rs 400 volts. 

Information furnished Dy RCA is believed to De accurate 
and rel iaDl e. However, no responsiDil ity is assumetl 
Dy RCA for its use; nor for any infringements of patents 
~r other rights of third parties which may result from 
its use. No l icense is granted Dy impl ication or 
otne rwise under any patent or Oaten[ rights of RCA. 
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BALANCED-MIXER CIRCUIT 
With Separate Excitation 

LI 

SINGLE-
S IDEBAND 

INPUT 

TI 

C 

RF 

OSCILLATOR RI
INPUT 

C1: 0.001 µf 

C2: 0.04 µf 

C3 Cu: 0.001 µf 

C5: 0.04 µf 

C6: Spl it-Stator Tuning Capacitor 

to Resonate with L1

C~ Cg: 0.04 µfi 

L1: Inductor 

R1: 0.47 rregohm 

Rz: 1200 ohms 

R3 Ru: 68000 ohms 

6 

SINGLE-
SIDEBAND 
OUTPUT 

250V "~~ 

RIO 

92C5-10256 R1 

R5: 0. I megohm 

R6: 12000 Ohms 

R~: Osci l lator-Rejection Potenti-

ometer, 5000 ohms 

R8: 0. 1 megohm 

R9 R10: 2700 ohms 

Ti: Tuned Input Transformer 

NOTE: Al l resistors I/2 watt, ± 

IG%, unless specified. 

Al l capacitors 400 volts. 

Information furnishetl Dy RCA is bel ieved to De accurate 
and rel iable. However, no re sponsioil ity is assumed 
Oy RCA for its use; nor for any infringements of patents 
or other rights of third parties which may result from 
its use. No l icense is granted Dy impl ication or 
otherwise under any patent or patent rights of RCA. 
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AVERAGE CHARACTERISTICS 

1 

Ep=6.3 VOLTS 
PLATES CONNECTED TOGETHER. 
DEFLECTING-ELECTRODE VOLTS=25 

DEFLECTING ELECTRODES 
CONNECTED TOGETHER 

GRID-N^ 2 VOLTS=175 
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PLATE (Iy) OR GRID-NQ2(IC2) MILLIAMPERES 

92CM-10253R1 
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-2 -I 
GRID-Ns!1 VOLTS 

AVERAGE CHARACTERISTICS 
Ef=6.3 VOLTS 
PLATE VOLTS=150 
(PLATES CONNECTED TOGETHER) 

DEFLECTING-ELECTRODE VOLTS=25 
(DEFLECTING ELECTRODES CONNECTED 

TOGETHER) 
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AVERAGE CHARACTERISTICS 
Ef=6.3 VOLTS 
PLATE-Nsl VOLTS=150 
PLATE-Ns2 VOLTS=150 
DEFLECTING- ELECTRODE-
Ns2 VOLTS=25 

GRID-Ns2 VOLTS=175 
I61=DC PLATE- N'I CURRENT """"""""""""'""'--"------"-----------"----
Ibp=OC PLATE-N5:2 CURRENT 

......::'.y::...

nu.......•......o.. 
0000n000~~no~iiiiiiiiiiiiii 

~~i~iiiiiii'iiiiiiiiiiiiiiiiiiii'iiiiiiiii~~i0ii
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PLATE MILLIAMPERES 

92CM-10252 R2 
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OPERATION CHARACTERISTICS 
Ep=6.3 VOLTS 
PLATE-Nsl VOLTS=150 
PLATE-Nsp VOLTS=150 
DEFLECTING- ELECTRODE-

Ns2 VOLTS=25 
GRID-Ns2 VOLTS=175 
ibl=AC PLATE-Nsl CURRENT 
i62=AC PLATE-Ns2 CURRENT .................................... 

C:C:: 

INSTANTANEOUS AC PLATE MILLIAMPERES 

92CM-10254R2 
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7551 

Beam Power Tube 
--. 

9-PIN MINIATURE TYPE 
For Use in Communications Equipment Oper-
ating from 6-Cel l Storage-Battery Systems 

GENERAL DATA 
Electrical: 
Heater Characteristics and Ratings: 

Voltage range   12 to 15 volts 
Current at heater volts = 13  5 0  360 amp 
Peak heater-cathode voltage: 

Heater negative with 
respect to cathode  100 max. volts 

Heater positive with 
respect to cathode 

Direct Interelectrode Capacitances:o 
Grid No.1'to plate  0.15 max. pf 
Grid No.l to cathode, grid No.3, 

grid No. 2, and heater   10.0 pf 
Plate to cathode, grid No.3, 

grid No. 2, and heater   5.5 pf 

Characteristics, Class A i Ampl ifier: 

Heater Voltage  13.5 volts 
Plate Voltage   250 volts 
Grid No.3  Connected to cathode at socket 
Grid-No.2 Voltage   250 volts 
Grid-No.l Voltage   -18 volts 
Mu-Factor, Grid No.2 to Grid No.1 8.7 
Transconductance  5300 µmhos 
Plate Current   40 ma 
Grid-No.2 Current   3 ma 

Mechanical: 
Operating Position  Any 
Type of Cathode   Coated Unipotential 
Maximum Overall Length  2-5/8" 
Maximum Seated Length   2-3/8" 
Length, Base Seat to Bulb Top (Excluding tipJ . 2" t 3/32" 
Diameter 0  750" to 0.875" 
Dimensional Outl ine   See General Section 
Bulb T6-1/2 
Base Small -Button Nov al 9-Pin (JEDEC No.E9-1) 

Basing Designation for BOTTOM VIEW  9LK 

100 max. volts 

Pin 1 -Cathode 
Pin 2 -Grid No.1 
Pin 3 -Grid No.2 
Pin 4 -Heater 
Pin 5 -Heater 

Pin 6 -Plate 
Pin 7 -Grid No.3 
Pin 8 -Grid No.2 
P i n 9 -Cathode 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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7551 
Bulb Temperature (At hottest 

point on bulb surface)   X25 max. °C 

AF POWER AMPLIFIER 6 MODULATOR — Class AB I~ 

Maximum CCS' Ratings, Absolute-Maximum Values: 

DC PLATE VOLTAGE  375 max. volts 
GRID No.3 (SUPPRESSOR GRID)   0 max. volts 
DC GRID-No.2 (SCREEN-GRID) VOLTAGE   300 max. volts 
MAX.-SIGNAL DC PLATE CURRENT   70 max. ma 
MAX.-SIGNAL PLATE INPUT  21 max. watts 
MAX.-SIGNAL GRIP-No.2 INPUT  2 max. watts 
PLATE DISSIPATION•  10 max. watts 

Typical CCS Push-Pull Operation: 

Values are for z tubes 
Heater Voltage  13.5 volts 
DC Plate Voltage  300 volts 
Grid No.3  Connected to cathode at socket 
DC Grid-No.2 Voltage§   250 volts 
DC Grid-No.1 Voltage§   -21 volts 
Peak AF Grid-No.l-to-Grid-No.1 Voltage. 40 volts 
Zero-Signal DC Plate Current  40 ma 
Max.-Signal DC Plate Current  125 ma 
Zero-Signal DC Grid-No.2 Current  2 ma 
Max.-Signal DC Grid-No.2 Current  14 ma 
Effective Load Resistance (Plate to plate)  5000 ohms 
Max.-Signal Driving Power   0 watts 
Total Harmonic Distortion   5 ~ 
Max.-Signal Power Output (Approx  )   20.5 watts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance 0  1 max. megohm 

RF POWER AMPLIFIER & OSCILLATOR — Class C Telegraphy} 
and 

RF POWER AMPLIFIER — Class C FM Telephony 
Maximum Ratings, Absolute-Maximum Values: 

OC to i75 Mc 
CCS~ ICAS~~ 

DC PLATE VOLTAGE  375 max. 375 max. volts 
GRID No.3 (SUPPRESSOR GRID) 0 max. 0 max. volts 
DC GRID-No.2 (SCREEN-GRID) 

VOLTAGE   300 max. 300 max. volts 
DC GRID-No.1 (CONTROL-GRID) 

VOLTAGE  -125 max. -125 max. volts 
DC PLATE CURRENT  70 max. 80 max. ma 
DC GRID-No.2 CURRENT  15 max. 15 max. ma 
DC GRID-No.1 CURRENT  5 max. 5 max. ma 
PLATE INPUT   21 max. 24 max. watts 
GRIC-No.2 INPUT   2 max. 2 max. watts 
PLATE DISSIPATION   10 max. 12 max. watts 

+ Indicates a chanoe. 

V 
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7551 
Typical Operation: 

....~ As amplifier at i75 Mc 
CCS 

~leater Voltage  13.5 
DC Plate Voltage  250 
Grid No.3  Connected 

ICAS 

13.5 13.5 
300 30C 

to cathode at 

volts 
volts 

socket 
DC Grid-No.2 Voltagemm 200 200 250 volts 
DC Grid-No.1 Voltage®® -40 -42 -55 volts 
Peak RF Grid-No.l Voltage 47 52 62 volts 
DC Plate Current 60 70 80 ma 
DC Grid-No.2 Current 3.7 3.7 5.1 ma 
DC Grid-No.l Current (Approx.). 1.5 2 1 1.6 ma 
Driver Power Output (Approx.)~• 1 1 1.5 watts 
Useful Power Output (Approx.)*. 6.5 8.5 10 watts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance. 0.1 max. 0.1 max. megohm 

PLATE-MODULATED RF POWER AMPLIFIER - Class C Telephony 

Carrier conditions ber tube for use 
with a maximum modulation factor' of i 

Maximum Ratings, Absolute-Maximum Values: 
Up to i7K Mc 

CCS ICAS 

DC PLATE VOLTAGE  300 max. 300 max. volts 
GRID No.3 (SUPPRESSOR GRID) 0 max. C max. volts 
DC GRIP-No.2 (SCREEN-GRID) 
VOLTAGE   300 max. 300 max. vol ts 

DC GRID-No.1 (CONTROL-GRID) 
VOLTAGE  -125 max. -125 max. volts 

DC PLATE CURRENT  60 max. 70 max. ma 
DC GRID-No.2 CURRENT  10 max. 10 max. ma 
DC GRID-No.l CURRENT  5 max. 5 max. ma 
PLATE INPUT   7.5 max. 17.5 max. watts 
GRIC-No.2 INPUT   1.4 max. 1.4 max. watts 
PLATE DISSIPATION   7 max. 8 max. watts 

Typical Operation: at i75 Mo 

Heater Voltage  13.5 13.5 volts 
DC Plate Voltage  250 250 volts 
Grid No.3  Connected to cathode at socket 
DC Grid-No.2 Voltage   250 250 volts 
DC Grid-No.l Voltage*   -70 -75 volts 

From a grid-No.1 
resistor of   33000 

RF Grid-No.l Voltage  75 
DC Plate Current  60 
DC Grid-No.2 Current  2.5 
DC Grid-No.1 Current (Approx.)   2.1 
Driving Power (Approx.)~• 1 
Useful Power Output* 6.5 

33000 ohms 
80 volts 
70 ma 

ma 
ma 

watt 
watts 

3 
2.3 

1 
7.5 

r Intl ica[es a change. 
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CCS ICAS 
Maximum Circuit Values: 
Grid-No.l-Circuit Resistance. 0.1 max. 0.1 max. megohm 

FREQUENCY MULTIPLIER 
Maximum Ratings, Absolute-Maximum Values: 

CCS ICAS 
CC PLATE VOLTAGE  375 max. 375 max. volts 
GRID No.3 (SUPPRESSOR GRID) 0 max. 0 max. volts 
DC GRID-No.2 (SCP.EEN-GRID) 

VOLTAGE   300 max. 300 max. volts 
DC GRIC-No.1 (CONTROL-GRID) 

VOLTAGE  -t25 max. -125 max. volts 
DC PLATE CURRENT  50 max. 60 max. ma 
DC GRIC-No.2 CURRENT  15 max. 15 max. ma 
DC GRID-No.l CURRENT  5 max. 5 max. ma 
PLATE INPUT   13 max. 15 max. watts 
GRID-No.2 INPUT   2 max. 2 max. watts 
PLATE DISSIPATION   10 max. 12 max. watts 

Typical Operation: 
As doubler  to i75 Mc 

Heater Voltage  13.5 13.5 volts 
DC Plate Voltage  250 25;i volts 
Grid No.3  Connected to cathode at socket 
DC Grid-No.2 Voltage  200 250 volts 

+ Indicates a change. 
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CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 

Heater Current  1 0.205 0.245 amp 
Direct Interelectrode 
Capacitances-
Grid to plate   — 2.0 2.7 µµf 
Grid to cathode   — 3.7 4.9 µµf 
Plate to cathode  — — 0.04 µµf 

Heater—Cathode Leakage Current: 
Heater negative with 

respect to cathode  1,2 — 30 µa 
Heater positive with 

respect to cathode  1,3 — 3o µa 
Leakage Resistance: 
From grid to plate and 
cathode connected together. 1,4 100 — megohms 

From plate to grid and 
cathode connected together. 1,5 100 — megohms 

Reverse Grid Current  1,6 — 0.3 µa 
Emission Voltage  7 — 4 volts 
Ampl ification Factor  1,8 60 100 
Transconductance  1,8 10000 17000 µmhos 
Plate Current (1)   1,8 8.5 17.5 ma 
Plate Current (2)   1,9 — 50 µa 

Plate Current (3) 1  10 100 — µa 
Power Gain 1  11 13 — db 
Noise Figure 1  11 — 7.5 db 
Change in Power Gain  11,12 — —1 db 
Change in Noise Figure  11,12 — 0.5 db 
Change in Transconductance. 11,12 — 15 % 

Note 1: With 6.3 volts ac or do on heater. 

Note 2: With 60 volts do between heater antl cathode, heater negative 
with respect to cathotl e. 

rote 3: wi to 60 volts tic between Neater antl calhod e, healer positive 
with respect to ca tN otl e. 

Note 4: WI tN grid 100 volts negative with respect to plate and catho tle 
wNi ch are connected together. 

Note 5: With plate 300 volts negatl ve with respect to grid and cathode 
which are connected to getN er. 

Note 6: Wi th do plate voltage oP 200 volts, tic grid voltage of —2 
volts, gritl resistor of 0.5 megohm. 

Hole 7: Nith tic voltage on gritl and plate which are connectetl together 
a d'ustetl to produce a cathode current oP 30 ma., and wl th 5.5 
vo~ts on heater. 

Note 9: With tic plate supply voltage of 125 volts, cathode resistor of 
50 on ms, and ca thotle Dy pass capacitor of 1000 µP. 

Note 9: With tic plate voltage of 125 volts antl do gritl voltage of 
—5 volts. 

Note 10: With tlC plate voltage of 125 volts and do grid voltage of 
—2.5 Volts. 

Note S1: With tic plate supply voltage of 125 volts and cathotle resistor 
of 50 ohms in a single—tube rf amplifier of the cavity type 
having a Dan tlwi tltN of 5 t 0.5 Nc, signal Input of —70 dbm, and 
operating frequency of 550 t SO Nc. 

Note 12: Reduce heater voltage to 5.7 volts. Change in Power Gain, 
Noise Figure, and Transcontlu c'an ce values from those obtained 
with 6.3 voi is on Neater w111 not exceed indicated values. 

f Indicates a change. 
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-- SPECIAL TESTS b PERFORMANCE DATA 
Low-Pressure Voltage-Breakdown Test: 

This test (simi lar to MIL-E-ID, paragraph 4.9. 12. 1 ) is 
performed on a sample lot of tubes every 90 Qays. Tubes are 
tested in a chamber at an air pressure equivalent to an altitude 
of 100,000 feet. Breakdown wi l l not occur when a 60-cycle 
rms voltage of 300 volts is appl ied between the plate cyl inder 
and grid flange. 

Low-Frequency Vibration Performance: 
This test (simi lar to MIL-E-ID, paragraph 4.9. 19. 1 ) is 

performed on a sample lot of tubes from each production run 
under the fol lowing conditions: Heater voltage of 6.3 volts, 
do plate-supply voltage of 125 volts, cathode resistor of 50 
ohms, and plate load resistor of 10,000 ohms. The tubes are 
vibrated in a plane perpendicular to the tube axis at 40 cycles 
per second at an acceleration of 10 g. The rms output voltage 
across the plate load resistor as a result of vibration of 
the tube wi l l not exceed 100 mi l l ivolts. 

At the end of this test, the tubes wi l l not show permanent 
shortsoropen circuits and wi l l meet the fol lowing test l imit: 

Heater Current  300 max. ma 
For conditions shown under Characteristics Range Values, 

Note i. 

Variable-Frequency Vibration Performance: 
This test (simi lar to MIL-E-ID, paragraph 4.9.20.3) is 

performed on a sample lot of tubes from each prod uctio"n run. 
Tube operating conditions are the same as for Low-Frequency 
Vibration Performance. The tubes are vibrated perpendicular 
to the major axis through a frequency range from 5 to 1000 
cps and back. From 5 to 50 cps, the tubes are vibrated at a 
constant displacement of 0.0400 ± 0.0025 inch. From 50 to 1000 
cps, the tubes are vibrated at a constant acceleration of 
10 t 2 g. Total time to complete a sweep cycle is 10 t 5 
minutes, During the test, the tubes wi l l not show an rms 
output voltage across the plate load resistor in excess of 
150 mi l l ivolts. Each tube is vibrated for 60 seconds at the 
frequency which gives maximum vibrational noise output. If, 
at the end of 60 seconds the vibrational noise output is sti l l 
increasing, the test shal l continue unti l there is no further 
i nc rease. 

The rms output voltage across the plate load resistor as 
a result of the vibration of the tube wi l l not exceed the 
specified l imit at any time during the test. 

At the end of this test, the tubes wi l l not show permanent 
shorts or open circuits and wi l l meet the fol lowing l imits: 

Heater Current  300 max. ma 
For conditions shown under Characteristics Range Values, 
Note 3. 

Heater-Cathode Leakage Current. 60 max. µa 
For conditions shown under Characteristics Range Values, 
Notes i,g. 

-►tntll cat es a change. 
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Shock Test: 

This test (simi lar to MIL—E—ID, paragraph 4.9.20.51 is 
performed on a sample lot of tubes from each production run. 
Tubes are held rigid and are subjected in three different 
positions to an impact acceleration of 500 g, 5 blows in 
each position. 

At the end of this test, tubes wi l l not show permanent 
shorts or open circuits and wi l l meet the fol lowing l imits: 

Heater Current  300 max. ma 
For conditions shown under Characteristics Range Values, 
Note i. 

Heater—Cathode Leakage Current. 60 max. µa 
Forconditions shown under Characteristics Range Values, 
Notes i,g. 

Low—Frequency Vibration Output. 200 max. my 
For conditions shown above under LoarFrequency Vtihration 
Performance. 

Change in Transconductance  —20 max. ~ 
From initial value for conditions shown under Character—
istics Range Values, Notes i,8. 

Fatigue Vibration Test: 

This test (simi lar to MIL—E—ID, paragraph 4.9.20.61 is 
performed on a sample lot of tubes firom each production run. 
Tubes are rigidly mounted and subjected to 2.5 g vibrational 
acceleration in two positions IXI, YI 1 for 32 hours each. 
At the end of this test, tubes wi l l meet the l imits specified 
for the Shock Test. 

Shorts and Continuity Test: 

This test (simi lar to MIL—E—ID, paragraph 4.7.31 is per—
formed on al l tubes from each production run. Voltage appl ied 
between adjacent elements of the tube under test wi l l be 
between 20 and 70 volts do or peak ac. Plate and cathode 
terminals are tied together and connected to the gridterminal 
through the shorts test equipment. Tubes are tapped with a 
rubber tapper three times in each of three mutual ly perpendi—
cular directions. If a short indication is obtained ,~ the 
tapping cycle is repeated two times for verification. Accept—
ance criteria is based on the "Resistance vs. Time Duration" 
curve shown in paragraph 4.7.7 of MIL—E—ID, Amendment 5. 

At the end of this test, the tubes wi l l not show permanent 
shorts or open circuits and wi l l meet the fol lowing I ImIt: 

Heater Current  300 max. ma 
For conditions shown under Characteristics Rang¢ Values, 
Note s. 

Ceramic—Seal—Fracture Test: 

This test is performed on a sample lot of tubes every 90 
days. With the cathode— and plate—cyl inder—supports spaced 
15/16" t I/64", and with the grid flange centered between these 
supports, the tubes wi l l withstand gradual appl ication of a 
force of 30 pounds, perpendicular to the axis of the tubes, 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 

DATA 3 
9-62 



7552 

upon the grid flange without causing fracture of the ceramic 
insulation. 

Seal Strain Test: 
This test (simi lar to MIL—E—ID, paragraph 4.9.6.31 is 

performed on a sample lot of tubes every 90 days. Tubes are 
tested by first immersing in water, having a temperature of 
at least 97°  C for at least 15 seconds, and then immersing 
immediately in water at not more than 5o C for 5 seconds. 
After drying for 4E3 hours at room temperature, the tubes wi l l 
meet the fol lowing test l imit: 

Heater Current  300 max. ma 
For conditions shown under Characteristics Range Values, 
Note i. 

Heater-Cycling Life Performance: 
This test (simi lar to MIL—E—ID, paragraph 4. 1 1 .71 isper—

formed on a sample lot of tubes from each production run. 
With 6.3 volts on heater and no voltage on plate or grid, the 
heater is cycled three minutes on and three minutes off for 
at least 2000 cycles. 

At the end of this test, tubes wi l l not show permanent 
shorts or open circuits and wil l meet the fol lowing l imits: 

Heater Current  300 max. ma 
For conditions shown under Characteristics Range Values, 
Note i. 

Heater—to—Cathode Leakage Current 60 max. µa 
For conditions shown under Characteristics Range Values, 
Notes z,g. 

Grid—to—Cathode Leakage Resistance. 50 min. megohms 
For conditions shown under Characteristics Range Values, 
Notes i,q. 

I-Hour Stability Life Performance: 
This test (simi lar to MIL—E—ID, paragraph 4. 1 1 .3. I.al is 

performed on a sample lot of tubes from each production run 
to insure that the tubes have been properly stabi l ized. Types 
are operated under the fol lowing conditions: Heater voltage 
of 6.3 volts, plate—supply voltage of 215 volts, and cat hoGe 
resistor of 150 ohms. 

At the end of I hour, the change in transconductance value 
for each tube, referred to its initial transconductance 
reading, wi l l not exceed 15% of the initial value for condi—
tions shown under Characteristics Range Values, Notes t, 8. 

In addition, the tubes wi l l not show permanent sho rt s or 
open circuits and wi l l meet the fol lowing l imit: 

Heater Current  300 max, ma 
For conditions shown under Characteristics Range Values, 
Note i. 

100-Hour Survival Life Performance: 
This test (simi lar to MIL—E—ID, paragraph 4. 1 1 .3. I.bl is 

performed on a sample lot of tubes from each production run 
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to insure a low percentage of early ino pe rat fives. life—test -
conditions are the same as those specified for z—Rour Stability 
Life Performance except that al l voltages are cycled at the 
rate of 1 10 minutes on and 10 minutes off. 

At the end of 100 hours, the tubes wi l l meet the fol lowing 
l imits: 

Transconductance  8000 min, µmhos 
For conditions shown under Characteristics Range Values, 
Notes z, 8. 

Plate Current 12)   50 max, µa 
For conditions shown under Characteristics Range Values, 
Notes z,g. 

In addition, the tubes wi l l not show permanent shorts or 
open circuits, and wi l l meet the fol lowing l imit: 

Heater Current  300 max. ma 
For conditions shown under Characteristics Range Values, 
Note z. 

500— and 1000—Hour Average Life Performance: 
This test (simi lar to MIL—E—I D, paragraph 4. 1 1.3.21 is 

performed on a sample lot of tubes from each production run 
to insure excel lent overal l performance and to guard against 
epidemic fai lures of tubes to meet any of the characteristics 
indicated below. 

Each tube is l ife tested under the fol lowing conditions: 
Heater voltage of 6.3 volts; plate—supply voltage of 215 volts; 
cathode resistor of 150 ohms; heater positive with respect to 
cathode by 67.5 volts; and plate—seal temperature of 225° C. 
Heater voltage is cycled at a rate of 1 10 minutes on and 10 
minutes off. 

At the end of 500 hours, the tube wi l l not show permanent 
shorts or open circuits and wi l l be criticized for the total 
number of defects in the sample lot and for the "n umber of 
tubes fai l ing to meet the fol lowing l imits: 

Heater Current  300 max. ma 
For conditions shown under Characteristics Range Values, 
Note i. 

Leakage Resistance: 
From grid to plate and cathode 
connected together  60 min. megohms 

From plate to grid and cathode 
onnected together  60 min. megohms 

For conditions shown under Characteristics Range Valves, 
Notes z,q, and z, 5. 

Power Gain  12 min, db 
For conditions shown under Characteristics Range Values, 
Notes z, zz. 

Noise Figure  8.5 max, db 
For conditions shown under Characteristics Range Values, 
Notes z,zz. 

Change in Power Gain  —I db 
For conditions shown under Characteristics Range Values, 
Notes z, zz,zz. 
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At the end of 1000 hours, the tube wi l l not show permanent 
shorts or open circuits and wi l l be criticized for the total 
number of defects in the sample lot and for the number of 
tubes fai l ing to meet the fol lowing l imits: 

Heater Current  300 max. ma 
For conditions shown under Characteristics Range Values, 
Note i. 

Power Gain  I I min. db 
For conditions shown under Characteristics Range Values, 
Notes i,ii. 

Noise Figure  9.5 max. db 
For conditions shown under Characteristics Range Values, 
Notes i,zi. 

OPERATING CONSIDERATIONS 
Connections to the cathode cyl inder, grid flange, and 

plate cyl inder should be made by flexible spring contacts. 
The connectors should make firm, large—surface contact, yet 
must be sufficiently flexible to insure that no part of the 
tube is subjected to excessive strain. 

The cathode should preferably be connected to one side of 
the heater. When, in some circuit designs, the heater is not 
connected directly to the cathode, precautions must be taken 
to hold the peak heater—cathode voltage to the maximum—rated 
values shown in the tabulated data. 
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.230"MAX. 

.160"MAX. 
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.627" 233"„•320MIN 
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.161"t.015" 
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—•0~ (NO +E 41 

METALLIZED 
SURFACE 

CATHODE CYLINDER 
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(NOTES 1,2,384) 
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HEATER PINS 
.020"+.~Z, DIA. 

PLATE CYLINDER 

.250 
j.005" 

DIA. 

(NOTES 284) 

410"±.OIO~DIA. (NOTE 5) 
ANNULAR SURFACE"C" 

CERAMIC 

NNULAR SVRFACE"B" 

115±.005" AT EGRESS ~ 760. 
v ~ _.0

1
25 

V 

CERAMIC 

:010"MAX. 

.IIS"t,020"(AT TIPS) 

T „ 
.145 

+_015" 

.060 MIN. 
(ANNULAR SURFACES 

"B" AND"C") 

INTERNAL CONNECTION 
DO NOT USE 

92CM-10274RI 

REFERENCE PLANE "A" IS DEFINED AS THAT PLANE AGAINST WHICH 
ANNULAR SURFACE "B" OF THE GRID FLANGE ABUTS. 

ANNULAR SURFACE "B" IS ON THE SIDE OF THE GRID FLANGE 
TOWARD THE CATHODE CYLINDER. 

ANNULAR SURFACE "C" IS ON THE SIDE OF THE GRID FLANGE 
TOWARD THE PLATE CYLINDER. 

NOTE I: WITH ANNULAR SURFACE "B" RESTING ON REFERENCE 
PLANE "A". THE AXIS OF THE CATHODE CYLINDER WILL BE WITHIN 
2° OF A LINE PERPENDICULAR TO REFERENCE PLANE "A". 

NOTE 2: THE AXES OF THE PLATE CYLINDER AND CATHODE CYLINDER 
WILL COINCIDE WITHIN 0.010". 

NOTE 3: THE AXES OF THE CATHODE CYLINDER AND GRID FLANGE 
WILL COINCIDE WITHIN 0.005". 

NOTE 4: THE DIAMETER ALONG THE 0.320" MINIMUM LENGTH IS 
MEASURED WITH "GO" AND "NO—GO" RING GAUGES G1—I AND G1-2, 
RESPECTIVELY. 

NOTE 5: THIS DIAMETER IS MEASURED WITH "GO" AND "NO—GO" 
GAUGES Gz—I AND G2-2, RESPECTIVELY. 

NOTE B: THIS DIAMETER IS MEASURED WITH "GO" AND "NO—GO" 
GAUGES G3—I AND Gj-2, RESPECTIVELY. 
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GAUGES 

92CS-10370 

Gauge Type 
Dimension 

Diameter A Thickness B Radius R 
+0.00000" +o.00l" 

G1-I GO 0.25200"
_0.00007"

0'320'
-0.000"

0.003" MAX. 

+0.00007" 
G1-2 NO-GO 

0.24500"-0.00000" 
_ _ 

GZ-I 60 
0.42000"+0.00000" _ -

-0.00007" 

G -2 z NO-GO 
0.40000"+0.00007" 

-0.00000" 
- -

G3-I GO 
0.55700"±0.000070" 

G -2 
3 NO-GO 

0.54700"+0.00007" 
-0.00000" 

_ - 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 



7552 
AVERAGE PLATE CHARACTERISTICS 

Cathode-Drive Service 
Eq=6.3 VOLTS 
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POWER-GAIN CHARACTERIISTICS 

Cathode-Drive Service 
Ef=6.3 VOLTS 
PLATE-TO-GRID SUPPLY VOLTS=125 , 
CATHODE RESISTOR (OHMS)=50 
INPUT-SIGNAL LEVEL (dbm)=- 70 

400 500 600 X00 800 
FREQUENCY —Mc 

900 1000 

92CM-10271RI . 
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^~ 

NOISE-FIGURE CHARACTERISTICS 
Cathode-Drive Service 

Ep=6.3 VOLTS 
PLATE-TO-GRID YOL l?~5 
CATHODE RESISTOR T(OHMSJ=50 
BANDWIDTH (Mt)=10 

400 600 800 
FREQUENCY—Mc 

1000 

92CS-10270R3 
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CHARACTERISTICS 

Cathode-Drive Service 
PLATE-TO-GRID VOLTS=125 
CATHODE RESISTOR (OHMS) = 50 
FREQUENCY (Mc)=500 
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PLATE-SEAL-TEMPERATURE CHARACTERISTICS 
Ef=6.3 VOLTS 

LUMPED-CONSTANT SOCKET. 
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High-Mu Triode 
~-. CERAMIC-METAL PENCIL TYPE 

FAST WARM-UP TIME STURDY COAXIAL-ELECTRODE STRUCTURE 

For Use as a Low-Noise-Ampl ifier Tube 
in Receiver Appl ications up to 1500 Mc 
under Severe Shock and Vibration 

GENERAL DATA 
Electrical: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)  6.3 t 10% volts 
Current at heater volts = 6.3 0.225 amp 

Cathode Warrn-Up Time (Average) 
to reach 80% of operating plate 
current for do plate-supply 
volts = 80, do grid volts = 0, 
cathode resistor (ohms) = 0, 
load resistor (ohms) = 10, and 
heater volts = 6  3   10 sec 

Ampl ification Factor  80 
Transconductance for do plate 

ma. = 12.5, do plate volts = 125, 
and cathode resistor (ohms) = 50. 13000 µmhos 

Direct Interelectrode Capacitances:° 
Grid to plate   2.4 µµf 
Grid to cathode and heater  4.4 µµf 
Plate to cathode and heater 0.03 max. µµf 
Heater to cathode   2.6 µµf 
Cathode to plate  0.03 max. µµf 
Cathode to grid and heater  7 µµf 
Plate to grid and heater  2.4 µµf 

Mechanical: 

Operating Position  Any 
Dimensions  See Dimensional Outline 
Weight (Approx  ) 0  3 oz 
Sockets: 

Heater-terminals connector Ameracb No.1018-88,` 
Grayhilla No.22-5, 

or equivalent 
Socket for operation up to 

about 550 Mc ( Including 
heater-terminals connector)   Jettron° No.CD7010, 

or equivalent 
Cavities (Including heater-

terminals connector) J-V-Mf No.D-7980 Series, 
Resdel9 No. 10 Series, 

or equivalent 

f InOi cat es a ch an 9e. 
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Terminal Connections (See Dimensional Outline): 

H -Heater 

K -Cathode 

RADIO-FREQUENCY AMPLIFIER — Class A I

M3Ximum CCSh Ratings, Absolute-Maximum Values: 

For altitudes up to ioo,000 ,feet 
and frequencies up to igoo Mc 

250 max. volts 
-50 max. volts 
25 max. ma 
2.5 max. watts 

DC PLATE VOLTAGE 
DC GRID VOLTAGE  
DC PLATE CURRENT 
PLATE DISSIPATION  
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode  50 max. volts 
Heater positive with 

respect to cathode  50 max. volts 
PLATE-SEAL TEMPERATURE  225 max. oC 

Typical CCSh Operation in Cathode-Drive Circuit: 

At 5go Mc At ryoo Mc 

DC Plate-to-Grid Voltage. 125 125 volts 
Cathode Resistor  50 50 ohms 
Input-Signal-Level Range. -70 to -20 -70 to -20 dbm 
DC Plate Current  12.5 12.5 ma 
Power Gain fora bandwidth 
of 5 Mc   16.5 17 db 

Noise Figure  6.5 7 db 

G -Grid 
P - Plate 

At z zoo Mc 

DC Plate-to-Grid Voltage  150 volts 
Cathode Resistor  50 ohms 
Input-Signal-Level Range  -70 to -20 dbm 
DC Plate Current  14 ma 
Power Gain for a bandwidth of: 
4 Mc  20 db 
g Mc  18 db 

Noise Figure  11.5 db 

Maximum Circuit Values: 

Grid-Circuit Resistance: 
For fixed-bias operation  Not recommended 
For cathode-bias operation  0  25 max. megohm 

~Indi cat es a change. 
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a Without external shield. 
b 

Amerac, Inc., Du r,h am Road, Beverly, Massachusetts. 
e 

Por use wi th cavities. 
d 

Grayhi ll, Inc., 561 Hillgro ve Avenue, LaGrange, I ll inois. 
e Jettren Products, Inc. , 56 Rou to S0, Hanover, N.J. 
f J —V—M Microwave Co., 9300 W. 47th St., Brookfield, I llinois. Indl Gated 

No. applies to a series of cavi tl es covering range from 220 up to 1000 
Mc and above. 

9 Re stlel Engineering Corp„ 330 South Fair Oaks Avenue, Pasad en a, Cal ifornia. 
This series of cavities covers the range from 215 up to 2325 Mc. 

h 
Con tlnuous Commercl al Service. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 

Heater Current  1 0.205 0.245 amp 
Direct Interrlectrode 
Capacitances: 
Grid to plate  — 2 1 2 8 µµf 
Grid to cathode  — 3.8 4.8 µµf 
Plate to cathode  - - 0.03 µµf 

Heater-Cathode Leakage Current: 
Heater negative with 

respect to cathode 1  2 - 30 µa 
Heater positive with 

respect to cathode 1  3 — 30 µa 

Leakage Resistance: 

From grid to plate and 
cathode connected together. 1,4 100 — megohms 

From plate to grid and 
cathode connected together. 1,5 100 — megohms 

Reverse Grid Current 1  6 — 0.3 µa 
Emission Voltage  7 — 3 volts 
Ampl ification Factor 1  8 60 100 
Transconductance 1  8 10000 16000 µmhos 
Plate Current 11J 1  8 8.5 16.5 ma 
Plate Current (2) 1  9 - 50 µa 
Plate Current (3) 1  10 100 - µa 

Power Gain  1,11 14 — db 
Noise Figure 1  11 — 7 db 
Change in Power Gain 11  12 — —1 db 
Change in Noise Figure 11  12 — +0.5 db 
Change in Transconductance. 11,12 — 15 ~ 

Nate 1: Wi th 6.3 volts a r do on heater. 

Note 2: With 60 volts tic between heater and cathode, heater negative 
with respect to ca[hotl e. 

Note 3: Wi [h 60 volts do between heater and cathode, heater posi tive 
with respect to cathode. 

Note 4: Wi th gritl 100 volts negative with respect to plate and cathode 
which are connected together, 

Note 5: with plate 300 volts negative wi th respect to grid and cathode 
which are connected together. 

Note 6: With do pl ate vol tape of 200 volts, do grid voltage of —2 volts, 
grid resistor of 0.5 megohm. 

+ Indicates a change. 
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Nate 7; With do voltage on gritl and plate which are tonne ctetl together 
a dj ustetl to protluce a cath otle current of 30 ma., and with 5..5 
volts On heater. 

Note e: With do plate—supply voltage of 125 volts, ca [h otle resistor of 
50 ohms, and cathode bypass capacitor of 1000 µf. 

Note 9: Wi th do plate voltage of 125 volts antl tic gritl voltage of 
—5 volts. 

Note 10: With tic plate voltage of 125 volts antl tic grid voltage of 
—2.5 VOl[5. 

Note Si: With tic plate—supply voltage of 125 volts and cathode resistor 
of 50 ohms in a single—tube rf ampl ifier of the cavity type 
having a ban dwitl[h of 5 t 0.5 Mc, signal input of —70 dbm, and 
o perating frequency of 550 t SO Mc. 

Note 12: Reduce heater voltage to 5.7 volts. Change in Power Gain, 
Noise Figure, and Tran Scon ductance values from those obtained 
wl th 6.3 volts on heater will not exceetl indicated values. 

-~ SPECIAL TESTS & PERFORMANCE 6ATA 

Low-Pressure Voltage-Breakdown Test: 

This test (simi lar to MIL—E—ID, paragraph 4.9. 12. 1 1 is 
performed on a sample lot of tubes every 90 days. Tubes are 
tested in achamber at an airpressu re equivalent to an altitude 
of 100,000 feet. Breakdown wi l l not occur when a 60—cycle rms 
voltage of 300 volts is appl ied between the plate cyl inder 
and grid flange. 

Low-Frequency Vibration Performance: 

This test (simi lar to MIL—E—ID, paragraph 4.9, 19. 1) is 
performed on a sample lot of tubes from each production run 
under the fol lowing conditions: heater voltage of 6.3 volts, 

do plate—supply voltage of 125 volts, cathode resistor of 50 

ohms, and plate load resistor of 10,000 ohms. The tubes are 

vibrated in a plane perpendicular to the tube axis at 40 cycles 
per second at an acceleration of 10 g. The rms output voltage 
across the plate load resistor as a result of vibration of the 
tube wi l l not exceed 100 mi l l ivolts. 

At the end of this test, the tubes wi l l not show permanent 
shorts oropen circuits and wi l l meet the fol lowing test l imit: 

Heater Current  300 max. ma 
For conditions shown under Characteristics Range Values, 
Note i. 

Variable-Frequency Vibration Performance: 

This test (simi lar to MIL—E—ID, paragraph 4.9.20.3! is 
performed on a sample lot of tubes from each production run. 

Tube operating conditions are the same as for Loin—Frequency 
Vibration Per}ormance. The tubes are vibrated perpendicular 

to the major tube axis th ro ugh afreq uency range from 5to 2000 
cps and back. From 5 to 50 cps, the tubes are vibrated at a 
constant displacement of 0.0400 t 0.0025 inch. From 50 to 2000 
cps, the tubes are vibrated at a constant acceleration of 10 f 
2 g. Total time to complete a sweep cycle is 10 t 5 minutes. 
During the test, the tubes wi l l not show an rms output voltage 
across the plate load resistor in excess of 50 mi l l ivolts. 
Each tube is vibrated for 60 seconds at the frequency which 

+Indicates a change. 
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~~ 

gives maximum vibrational noise output. If, at the end of 60 

seconds the vibrational noise output is sti l l increasing, the 

test is continued unti l there is no further increase. 

The rms output voltage across the plate load resistor as 

a result of the vibration of the tube wi l l not exceed the 

specified l imit at any time during the test. 

At the end of this test, the tubes wi l l not show permanent 

shorts or open circuits and wi l l meet the fol lowing l imits: 

Heater Current  300 max. ma 

For conditions shown under Characteristics Range Values, 

Note i. 
Heater—Cathode Leakage Current. 60 max. µa 

For conditions shown under Characteristics Range Values, 

Notes i,g. 

Shock Test: 

This test (simi lar to MIL—E—ID, paragraph 4.9.20.51 is 
performed on a sample lot of tubes from each production run. 

Tubes are held rigid and are subjected in three different 

positions to an impact acceleration of 500 g, 5 blows in each 

position. 

At the end of this test, tubes wi l l not show permanent 

shorts or open circuits and wi l l meet the fol lowing l imits: 

Heater Current  300 max. ma 

For conditions shown under Characteristics Range Values, 
Note i. 

Heater—Cathode Leakage Current. 60 max, µa 
For conditions shown under Characteristics Range Values, 
Notes i,g. 

Low—Frequency Vibration Output. 200 max. my 
For conditions shown above under LourFre quency Vi hration 

Per}ormance. 
Change in Transconductance  —20 max. % 

From initial value for conditions shown under Character—

istics Range Values, Notes i,8. 

Fatigue Vibration Test: 

This test (simi lar to MIL—E—ID, paragraph 4.9.20.61 is 

performed on a sample lot of tubes from each production run. 

Tubes are rigidly mounted and subjected to 2.5 g vibrational 

acceleration in two positions lXl, YI 1 for 32 hours each. At 

the end of this test, tubes wi l l meet the l imits specified 
for the Shock Test. 

Shorts and Continuity Test: 

This test (simi lar to MIL—E—ID, paragraph 4.7.31 is per—

formed on al l tubes from each production run. Voltage applied 

between adjacent elements of the tube under test wi l l be 

between 20 and 70 volts do or peak ac. Plate and cathode 

terminals are tied together and connected to the grid terminal 

through the shorts test equipment. Tubes are tapped with a 

rubber tapper three times in each of three mutual ly perpen—

dicular directions. If a short indication is obtained, the 
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tapping cycle is repeated two times for verification. Accept-
ance criteria is based on the "Resistance vs. Time Duration" 
curve shown in paragraph 4.7,7 of MIL-E-ID, Amendment 5. 

At the end of this test, the tubes wi l l not show permanent 
shorts or open circuits and wi l l meet the fol lowing l imit: 

Heater Current  300 max. ma 
For conditions shown under Characteristics Range Values, 
Note i. 

Ceramic-Seal -Fracture Test: 

This test is performed on a sample lot of tubes every 90 
days. With the cathode- and plate-cyl inder-supports spaced 
15/16" ± 1/64", and with the grid flange centered between 
these supports, the tubes wi l l withstand gradual appl ication 
of a force of 30 pounds, perpendicular to the axis of the 
tubes, upon the grid flange, without causing fracture of the 
ceramic insulation. 

Seal Strain Test: 

This test (simi lar to MFL-E-ID, paragraph 4.9.6.31 is 
performed on a sample lot of tubes every 90 days. Tubes are 
tested by first immersing in water having a temperature of at 
least 97°  C for at least 15 seconds and tnen immersing im-
mediately in water at not more than 5°  C for 5 seconds. After 
drying for 46 hours at room temperature, the tubes wi l l meet 
the fol lowing test l imit: 

Heater Current  300 max. ma 
For conditions shown under Characteristics Range Values, 
Note i. 

Grid Blackout: 

This test is performed as fol lows on a sample lot of tubes 
from each production run: 

Signal -output voltage is measured under conditions with 
heater voltage cf 6.3 volts, do plate-supply voltage of 200 
volts, plate load resistor of 10,000 ohms, grid resistor 
of 15 ohms, and a sine-wave voltage having a frequency 
of 100 kc antl a peak-to -peak value of 0. 1 volt appl ied 
between the grid and cathode. Then, in addition to the 
above conditions, a pulse signal with repetition rate of 
2000 pps, peak-to -peak voltage of 5 volts, and pulse duration 
of 0.25 µsec is appl ied between the grid and cathode. Next, 
measurement of signal-output voltage is made 0.8 µsec after 
the leading edge of a pulse. This value of signal -output 
voltage referred to the initial value wi l l not show a change 
in excess of -5 db. 

Heater-Cycling Life Performance: 
This test (simi lar to MIL-E-YD, paragraph 4. 1 1.7) is per-

formed on a sample lot, of tubes from each production run. 
With 6.3 volts on heater and no voltage on plate or grid, the 
heater is cycled three minutes on and three minutes off for 
at least 2000 cycles. 
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At the end of this test, tubes wi l l not show temporary or 

permanent shorts or open circuits and wi l l meet the fol lowing 

l imits; 

Heater Current  300 max. ma 
For conditions shown under Characteristics Range Values, 
Note i. 

Heater—to—Cathode Leakage Current. 60 max. µa 
For conditions shown under Characteristics Range Values, 
Notes i,g. 

Grid—to—Cathode Leakage Resistance. 50 min, megohms 
For conditions shown under Characteristics Range Values, 
Notes i,q. 

I-Hour Stabil ity Life Performance: 
This test (simi lar to MIL—E—ID, paragraph 4. 1 1. 3. I. a) is 

performed on a sample lot of tubes from each production run 
to insure that the tubes have been properly stabi l ized. Tubes 
are operated under the fol lowing conditions: 

Heater voltage of 6.3 volts, plate—supply voltage of 215 
volts, and cathode resistor of 150 ohms. 

At the end of I hour, the change intransconductance value 
f or each tube, referred to its initial transc onductance reading, 
wi l l not exceed 15% of the initial value for conditions shown 
under Characteristics Range Values, Notes i, 8. 

In addition, the tubes wi l l not show permanent shorts or 
open circuits and wi l t meet the fol lowing l imit: 

Heater Current  300 max, ma 
For conditions shown under Characteristics Range Values, 
Note i. 

44-Hour Grid-Emission Life Performance: 

This test is performed on a sample lot of tubes from each 
production run to insure excel lent over—al l performance and 
to guard against epidemic fai lures of tubes to meet this test 
requirement. Tubes are operated underthe fol lowing conditions: 

Heater voltage of 7.5 volts, do plate voltage of 215 volts, 
grid voltage of —2 volts, and grid resistor of 0.5 megohm. 

At the end of 44 hours, the reverse grid current wi l l not 
exceed 2 microamperes when grid resistor is shorted and grid 
voltage is increased to —5 volts, other conditions remaining 
unchanged from the above values. 

100-Hour Survival Life Performance: 
This test (simi lar to MIL—E—ID, paragraph 4. 1 1.3. I. b) is 

performed on a sample lot of tubes from each production run 
to insure a low percentage of early inoperatives. Life—test 
conditions are the same as those spec ified for i—Hour Stability 
Life Performance except that al l voltages are cycled at the 
rate of I 10 minutes on and 10 minutes off, 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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At the end of 100 hours, the tubes wi l l not show permanent 

shorts or open circuits and wi l l meet the fol lowing l imits: 

Heater Current  300 max. ma 
For conditions shown under Characteristics Range Values, 
Note z. 

T ranscond uctance  8000 min. µmhos 
For conditions shown under Characteristics Range Values, 
Notes z, 8. 

Plate Current 121   50 max. µa 
For conditions shown under Characteristics Range Values, 
Notes z, q. 

500- and 1000-Hour Average Life Performance: 

This test (simi lar to MIL-E-ID, paragraph 4. 1 1.3.21 is 
performed on a sample lot of tubes from each production run 
to insure excel lent over-al l pe rfiormance and to guard against 
epidemic fai lures of tubes to meet any of the characteristics 
indicated below. Each tube is l ife-tested under the fol lowing 
conditions: 

Heater voltage of 6.3 volts, plate-supply voltage of 215 
volts, cathode resistor of 150 ohms, heater positive with 
respect to cathode by 67.5 volts, and plate-seal temperature 
of 225° C. Heater voltage is cycled at a rate of 1 10 minutes 
on and 10 minutes off. 

At the end of 500 hours, the tube wi l l not show permanent 
shorts or open circuits and wi l l be criticized for the total 
number of defects in the sample lot and for the number of 
tubes fai l ing to meet the fol lowing l imits: 

Heater Current  300 max. ma 
For conditions shown under Characteristics Range Values, 
Note z. 

Leakage Resistance: 
From grid to plate and 
cathode connected together. 60 min. megohms 

From plate to grid and 
cathode connected together. 60 min. megohms 

For conditions shown under Characteristics Range Values, 
Notes z,q and z, g. 

Power Gain  13 min. db 
For conditions shown under Characteristics Range Values, 
Notes z,zz. 

Noise Figure  8 max. db 
For conditions shown under Characteristics Range Values, 
Notes z,zz. 

Change in Power Gain  ~ -I max. db 
For conditions shown under Characteristics Range Values, 
Notes z,zz,za. 

At the end of 1000 hours, the tube wi {•I not show permanent 
shorts or open circuits and wi l l be criticized for the total 
number ofi defects in the sample lot and for the number of 
tubes fai l ing to meet the fol lowing l imits: 

Heater Current  300 max. ma 
For conditions shown under Characteristics Range Values, 
Note z. 

`i 
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Power Gain  12 min, db 
For conditions shown under Characteristics Range Values, 
Notes i,Zi. 

Noise Figure  9.5 max. db 
For conditions shown under Characteristics Range Values, 
Notes i,ii. 

OPERATING CONSIDERATIONS 

Connections to the cathode cyl inder, grid flange, and 
plate cyl inder should be made by flexible spring contacts. 
The connectors should make firm, large—surface contact, yet 
must be sufficiently flexible to insure that no part of the 
tube is subjected to excessive strain. 

The cathode should preferably be connected to one side of 
the heater. When, in some circuit designs, the heater is not 
connected directly to the cathode, precautions must be taken 
to hold the peak heater—cathode voltage to the maximum—rated 
values shown in the tabulated data. 

!"~` RADIO CORPORATION OF AMERICA 
'~~ Electron Tube Division Harcison, N. 1. 
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,230"MAX.~ 

,180"MAX. 

.627 .233~,,.320MIN. 
±.025 ~±.020 (NOTE 4) 

.052"±.003 
1.460"  ~ '} 
MAX ,161"±,015" t 

.615 RE~ERENCE T ~—
+.OIS" PLANE"A' 320 MIN. 
-.025" (NO +E 41 

METALLIZED 
SURFACE 

CATHODE CYLINDER 

.250 +'~ 2 DIA. 
-.005" 

(NOTES 1,2,384) 

PLATE CYLINDER 

.250 
;;005" 

DIA. 

(NOTES 2 & 4~ 

410 ~±,OIO'DIA.(NOTE 5) 
ANNULAR SURFACE"C" 

CERAMIC

ANNULAR SURFACE"B" 

IIS'±.005` AT EGRESS I 
7h 

~Y +.025 

r~ y 
T ii 

.145 
±,015" 

CERAMIC 

4  s

552"±.005 DIA. .410~± 010'DIA. l~~M 
(NOTES 386) (NOTE 5) p~l•`:y+ 

i  ~'~.s.~ ~  ' ~~ 

HEATER PINS 

.020 ~ +.0012" 
DIA. 

COI O"MAX. 

.IIS'±.020 ~(AT TIPS) 

.060 MIN. 
(ANNULAR SURFACES 

"B" AND"C°) 

INTERNAL CONNECTION 
DO NOT USE 

92CM-10274RI 

REFERENCE PLANE "A" IS DEFINED AS THAT PLANE AGAINST WHICH 

ANNULAR SURFACE "B" OF THE GRID FLANGE ABUTS. 

ANNULAR SURFACE "B" IS ON THE SIDE OF THE GRID FLANGE 

TOWARD THE CATHODE CYLINDER. 

ANNULAR SURFACE "C" IS ON THE SIDE OF THE GRID FLANGE 

TOWARD THE PLATE CYLINDER. 

NOTE I: WITH ANNULAR SURFACE "B" RESTING ON REFERENCE 
PLANE "A". THE AXIS OF THE CATHODE CYLINDER WILL BE WITHIN 
2° OF A LINE PERPENDICULAR TO REFERENCE PLANE "A". 

NOTE 2: THE AXES OF THE PLATE CYLINDER AND CATHODE CYLINDER 

WILL COINCIDE WITHIN 0.010". 

NOTE 3: THE AXES OF THE CATHODE CYLINDER AND GRID FLP.NGE 

WILL COINCIDE WITHIN 0.005". 

NOTE 4: THE DIAMETER ALONG THE 0.320" MINIMUM LENGTH IS 

MEASURED WITH "GO" AND "NO-GO" RING GAUGES G1-I AND G1-2, 

RESPECTIVELY. 

NOTE 5: THIS DIAMETER IS MEASURED WITH "GO" AND "NO-GO" 

GAUGES Gz-I AND GZ-2, RESPECTIVELY. 

NOTE 6: THIS DIAMETER IS MEASURED WITH "GO" AND "NO-GO" 

GAUGES G3-I AND G3-2, RESPECTIVELY. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 



7553 

GAUGES 

92C S-10370 

Gauge Type 
Dimension 

Diameter A Thickness B Radius R 

+o.00000" 

+o.00i" 

G S —I GO 0.25200"
_0.00007"

0.320"
-0.000"

0.003" MAX. 

G1-2 NO—GO 
0.24500"+0.00007" — -

-0.00000" 

+0.00000" 
GZ —I GO 0.42000"-0 O0007" 

+0.00007" 
GZ-2 NO—GO 

0.40000"_0.00000" 

+0.00000" 
G3 —I GC 

0.55700"-0.00007" 

+0.00007" 
G3-2 NO—GO 

0.54700"_0.00000" 

RRDIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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AVERAGE PLATE CHARACTERISTICS 

Cathode-Drive Service 
Ef=6.3 VOLTS I 
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PLATE MILLIAMPERES 
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POWER-GAIN CHARACTERISTICS 

Cathode-Drive Serviee 

A 

i 
I ~"'\ 

~~ 

Ep=6.3 VOLTS 
PLATE-TO- GRID VOLTS=125 
CATHODE RESISTOR (OHMS)=50 
INPUT-SIGNAL LEVEL(dbrtt)=-70  

400 500 600 700 800 

FREQUENCY —Mc 
900 1000 

92CS-1045681 

NOISE-FIGURE CHARACTERISTICS 
Cathode-Drive Service 

Ep=6.3 VOLTS 
PLATE—TO—GRID VOLTS=125 
CATHODE RESISTOR (OHMS)=50 

400 500 600 700 800 
FREQUENCY—Mc 

900 1000 

92CS-1045582 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 

DATA 7 
9-62 



7553 
CHARACTERISTICS 

Cathode-Drive Service 
12 

II 

Ef=6.3 
PLATE
CATHODE 

~~~~~1~1~111 

VOLTS 
—TO —GRID 

RESISTOR 
VOLTS=125 

(OHMS) = 
— 

50 
--- 
— 

MATCHED 
OPTIMIZED 

INPUT 
INPUT 

7~~~~~_y~~~~~ 10 

(MEGACYCLES)°1aQOFREQUENCY i 
~ 9

LL ~J 
8 w 

h 
0 
z ilk 
7 

FREQUENCY (MEGACYCtES)~
500

6 

5 
5 10 IS 
BANDWIDTH — MEGACYCLES 

20 

92CS-11497R1 

PLATE—TO —GRID VOLTS=125 
CATHODE RESISTOR (OHMS) = 50 
FREQUENCY (Mc)=500 GAIN 

17 
z 
a 
cn a 
¢I 
w 
3 
0 

I6 
a 

7 

I 
w o: 
c~ 6.5 

w 
N 
O 
2 

6 

i w ili 
-NOVGTA~

 a5c•
t~ 

'ols~ 

16 

w 
Z 
~N ~o 

IsZf 
O J 

z~ 
Q 
R 
F 

14 
5.5 6 6.5 

HEATER VOLTS 

7 

92CS— I t 491 RI 
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PLATE-SEAL-TEMPERATURE CHARACTERISTICS 
Ef=6.3 VOLTS 
LUMPED-CONSTANT SOCKET. 

245 

0 195 
J 
Q W

N~ 

Fa145 
aW 
-~a a 

w 95 

i 
N18 E

■  
AT' !' aC ■ 

- -- iG~~ii~ii~~ 
_ -_ ~~ ~~ ■"-".1111' 

 
~~~~ii~~~~~ 

~~::~iii~11■■  

1.95= 

~5
150 

125 
I  
7 
2 

45  

I.5 2 2.5 
PLATE DISSIPATION—WATTS 

3 

92CS-11488 
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Beam Power Tube 
For Use in Communications Equip-

ment at Frequencies Up to 175 Mc. 

9-PIN MINIATURE TYPE 
Electrical: 

Heater Characteristics and Ratings: 
Voltage (AC or DC}  6.3 ± 5% volts 
Current   0.800 amp 
Peak heater-cathode voltage: 
Heater negative with respect 

to cathode  100 max. volts 
Heater positive with respect 

to cathode  100 max. volts 
Direct Interelectrode Capacitances:° 
Grid No.l to plate  0.15 pf 
Grid No. 9. to cathode, grid No. 3, 

grid No. 2, and heater   10.0 pf 
Plate to cathode, grid No.3, 

grid No.2, ar,d heater   5.5 pf 

Characteristics, Class A~ Ampl ifier: 

Plate Voltage   250 volts 
Grid No.3   Ccnnec ted to cathode at socket 

Grid-No.2 Voltage   250 volts 
Grid-No.1 Voltage   -18 volts 
Mu-Factor, Grid No.2 to Grid No.l 8.7 
Transconductance  5300 µmhos 
Plate Current   40 ma 
Grid-No.2 Current   3 ma 

Mechanical: 

Operating Position  Any 
Type of Cathode   Coated Unipotential 
Maximum Overall Length  2-5/8" 
Maximum Seated Length     2-3 /8" 
Length, Base Seat to Bulb Top (Excluding tip) 2" +3/32" 
Diameter 0  750" to 0.875" 
Dimensional Outl ine   See General Section 
Bulb  T6-1/2 
Base. Small-Button Noval 9-Pin (,JEDEC No.E9-1) 

Basing~Designation for BOTTOM VIEW  9LK 

Pin 1 -Cathode 
Pin 2 -Grid No.l 
Pin 3 -Grid No.2 
Pin 4 -Heater 
Fin 5 -Heater 

Pin 6 -Plate 
Pin 7 -Grid No.3 
Pin 8 -Grid No.2 
Pin 9 -Cathode 

Bulb Temperature (At hottest point 
on bulb surface)   225 max. oC 

~ RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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AF POWER AMPLIFIER & MODULATOR — Class AB I ~ 

Maximum CCS' Ratings, Absolute-Maximum Values: 

DC i'LATE VOLTAGE  375 max. volts 
GRID No.3 (SUPPRESSOR GRID)   0 max. volts 
DC GRID-N o.2 (GGREEN-GRID) VOLTAGE  300 max. volts 
MAX.-SIGNAL DC PLATE CURRENT   70 max. ma 
MAX.-SIGNAL PLATE INPUT  21 max, watts 
MAX,-SIGNAL GRID-No.2 INPl.1T~  2 max. watts 
PLATE DISSIPATION•   10 max. watts 

Typical CCS Push-Pul l Operation: 

Values are for z tubes 

DC Plate Voltage   300 volts 
Grid No  3  Connected to cathode at socket 
DC Grid-N o.2 Voltage§  250 volts 
DC Grid-No.l Voltage§  -21 volts 
Peak AF Grid-N o.l-to-(:rid-No.l Voltage 40 volts 
Zero-Signal DC Plate Current   40 ma 
Max.-Signal DC Plate Current   125 ma 
Zero-Signal DC Grid-N o.2 Current   2 ma 
Max.-Signal DC Grid-N o.2 Current   14 ma 
Effective Load Resistance (Plate to plate) 5000 ohms 
Max.-Signal Driving Power   0 watts 
Total Harmonic Distortion  5 ~ 
~rdax.-Signal Power Output (Approx.)   20.5 watts 

Maximum Circuit Values: 

Grid-N o.l-Circuit Resistance   C.1 max. megohm 

RF POWER AMPLIFIER & OSCILLATOR — Class C Telegraphyt 
and 

RF POWER AMPLIFIER — Class C FM Telephony 

Maximum Ratings, Absolute-Maximum Values: 

Ub to i75 ,Nc 
CCS' ICAS " 

DC PLATE VOLTAGE 375 max, 375 max. volts 
GRID No.3 (SUPPRESSOR GRID). 0 max. 0 max. volts 
DC GRID-No.2 (SCREEN~RID) 

VOLTAGE  300 max. 300 max. volts 
DC GRID-No.l (CONTROL-GRID) 

VOLTAGE  -125 max. -125 max. volts 
DC PLATE CURRENT   70 max. 80 max. ma 
DC GRID-N o.2 CURRENT   15 max. 15 max. ma 
DC GRID-No.l CURRENT   5 max. 5 max. ma 
PLATE INPUT  21 max. 24 mar.. watts 
GRID-No.2 INPUT  2 max. 2 max. watts 
PLATE DISSIPATION  10 max. 12 max. watts 

~ Indicates a cfta nge. 

V 

V 

`r' 
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Typical Operation: 

As nmgl fier at i7g Mc 
CCS ICAS 

DC Plate Voltage  250 300 300 volt= 
Grid No.3   .Connected to cathode at socket 
DC Grid-N o.2 Voltage°O 200 200 250 volts 
DC Grid-N o.1 Voltage®® -40 -42 -55 volts 
Peak RF Grid-N o.1 Voltage  47 52 62 volts 
DC Plate Current 60 70 80 ma 
DC Grid-N o.2 Current 3 7 3.7 5.1 ma 
DC Grid-N o.1 Current (Approx.j 1.5 2.1 1.6 ma 
Driver Power Output (Approx.);~ 1 1 L 5 watts 
Useful Power Output (Approx.) 6.5 8.5 10 watts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance. 0.1 max. 0.1 max. megohm 

PLATE-MODULATED RF POWER AMPLIFIER - Class C Telephony 

Carrier conditions qer tube for use 
with a maximum modulation factor of i 

Maximum Ratings, Absolute-Maximum Values: 

(Iq to i7g Mc 
CCS ICAS 

DC PLATE VOLTAGE  300 max. 300 max. volts 
GRID No.3 (SUPPRESSOR GRID) 0 max. 0 max. volts 
DC GRID-No.2 (SCREEN~RiD) 

VOLTAGE 300 max. 300 max. volts 
DC GRID-No.l (CONTROL-GRID) 
VOLTAGE   -125 max. -125 max. volts 

GC PLATE CURRENT  60 max. 70 max. ma 
DC GRID-N o.2 CURREfJT  10 max. 10 max. ma 
DC GRID-No.1 CURRENT  5 max. 5 max. ma 
PLATE INPUT   15 max. 17.5 max. watts 
GRID-N o.2 INPUT 1  4 max. 1.4 max. watts 
PLATE DISSIPATION   7 max. 8 max. watts 

Typical Operation: 

At i75 Mc 

DC Plate Voltage  250 250 volts 
Grid No.3 ~ Connected to cathode at socket 
DC Grid-No.2 Voltage   250 250 volts 
DC Grid-N o.1 Voltage*   -70 -75 volts 

From a grid-No.2 
resistor of   33000 33000 ohms 

RF Grid-No.1 Voltage  75 80 volts 
DC Plate Current  60 70 ma 
DC Grid-No.2 Current  2.5 3 ma 
DC Grid-No.1 Current (Approx.) 2.1 2.3 ma 
Driving Power (Approx.) ~~ 1 1 watt 
Useful Power Output'  6.5 7.5 watts 

~ Indicates a Change. 

RADIO CORPORATION OF AMERICA DATA 2 
Electronic Components and Devices Harrison, N. 1. 9-63 
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Maximum Circuit Values_ 

Grid-No.l-Circuit 
Resistance 0  1 max. 0.1 max. megohm 

FREQUENCY MULTIPLIER 

Maximum Ratings. Absolute-Maximum. Values: 

CCS ICAS 

DC PLATE VOLTAGE 375 max. 375 max. volts 
GRID No.3 (SUPPRESSOR GRID). 0 max. 0 max, volts 
DC GRID-No.2 (SCREEN~RID) 

VOLTAGE  300 max. 300 max. volts 
DC GRID-No.1 (CONTROL~RID) 

VGLTAGE  -125 max. -125 max. volts 
DC PLATE CURRENT   50 max. 60 max. ma 
DC GRID-No.2 CURRENT   15 max. 15 max. ma 
DC GRID-No.1 CURRENT   5 max. 5 max. ma 
PLATE INPUT  13 max. 15 max. watts 
GRID-N o.2 INPUT  2 max. 2 max. watts 
PLATE DISSIPATION  10 max. 12 max. watts 

Typical Operation: 

As doubler to iryg Mc 

DC Plate Voltage  250 250 volts 
Grid No  3 Connected to cathode at socket 
DC Grid-No.2 Voltage  200 250 volts 
DC Grid-N o.1 Voltage®®  -53 ~'i6 volts 
From a grid-No.l 
resistor of  53000 44000 ohms 

+Ind is ates a change. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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BEAM POWER TUBE 

Peak RF Grid—No.l 
Voltage  60 

DC Plate Current   50 
DC Grid—No.2 Current 2.6 
DC Grid—No.i Current 
(Approx  )   1 

Driving Power (Approx.)~~. 0.4 

Useful Power Output' 3 

As trifller at 1~g Nc 

~C Plate Voltage   200 

74 
60 
3.5 

1.5 
0.6 

4.5 

250 

volts 
ma 
ma 

ma 

watt 

watts 

volts 
rid No  3  Connected to cathode at socket 

DC Grid—No.2 Voltage 200 250 volts 
DC Grid—No.l Voltage®®. —90 —120 volts 

From a grid—No.l 
resistor of 50000 70000 ohms 

Peak RF Grid—No.l 
Voltage 105 130 volts 

DC Plate Current  50 60 ma 
DC Grid—No.2 Current 3 3.9 ma 
~ Grid—No.l Current 
(Approx  )  1.85 1.7 ma 

giving Power (Approx.)~~. 0.4 0.6 watt 
seful Power Output' 1.4 2.3 watts 

~ximum Circuit Values: 

rid—No.l—Circuit 
Resistance  0.1 max. 0.1 max. megohm 

0 

• 

I 

Mithout external shield. 

Subscript 1 indicates that grid—No.i current does not flow during any 
part of the input cycle. 

Continuous Commercial Service. 

Averaged over any audi o-frequency cycle of sine—wave form. 

Obtained prefe raoiy from a fixed supply. 

Key—down conditions per LuDe without am Dlitude modulation. Amplitude 
modulation essentially negative may De used if the positive peak of 
cf the audio—frequency envelope does not exceed 115f of the carrier 
conditions. 

M 
Intermittent Commercial and Amateur Service. 

[)o 
Obtained prefe raoly from• a separate source or from the pT ate—voltagge 
supplyy with a voltagae divider. If a series resistor is used, it shoultl 
De adjustable to DL aln the desired Derati ng plate current after 

®® initial tuning adjustments are completed. 

O Cteined from a grid—No.1 resistor, or from a comoi nation of grid—N o.1 
~ resistor with either fixed supply or cathode resistor. 

Driver stage is required to supply tube losses and rf—circuit losses. 
Tne driver stage should De designed to provide an excess of power 
a Cove the indicated values to take care of variations in line volta8e, 
c omPonent s, initial tube characteristics, and LuDe characteristics 
during life. 

t Measured at load. • 
O Dtai ned pre feraCly from a separate source modulated along with the 
plate supply, or from the modulated plate supply through a series 
resistor. It is recommended that this resistor De adj us CeDle to ob—
tain the desired operating plate current after initial tuning adjust—
ments are made. 

4-60 ELECTRON TUBE DIVISION 
AMIO COR[ORITION Of AMERIG, NA[[ISON, NEW IE RSEY 
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BEAM POWER TUBE 

# ODtainetl from a grid-No.1 resistor or from a comDinat ion of grid-No.i 
resistor with either fixed supply or cathode resistor. The comDina-
tion of grid-No.i resistor and fixed supply nas the advent age. of not 
only protecting the tune Prom damage through loss of excitation Dut 
also of minimizing distortion Dy Dias-supply compensation. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 
Note Xin. Max. 

Heater Current 1 0.745 0.855 amp 
Transconductance 1,2 4200 6400 µmhos 
Plate Current  1,2 30 50 ma 
Plate'Current  1,3 — 50 µa 
Grid—No.2 Current  1,2 — 7.5 ma 
Reverse Grid—No.1 Current 
Heater—Cathode Leakage Current: 

Heater negative with 
respect to cathode 

Heater positive with 
respect to cathode 

Leakage Resistance: 
Between grid—No.l and all 

other electrodes tied 
together 

Between plate and all 
other electrodes tied 
together 

1,4 

1,5 

1,5 

1,6 

1,7 

— 

— 

100 

100 

2 

20 

20 

— 

— 

µa 

µa 

µa 

megohms 

megohms 

Note 1: With 6.3 volts ac or do on heater. 

Note 2: With plate voltage of 250 volts, grid No.3 connected to cathode, 
grid-No,2 voltage of 250 volts, and grid-No.l voltage of -19 volts. 

Note 3: With plate voltage of 250 volts, grid No.3 connected to cathode, 
grid-No.2 voltage of 250 volts, and grid-No.1 voltage of -N9 volts. 

Note LL: With plate Voltage of 190 volts, grid No.3 connected to Cathode, 
grid-No.2 vol taye of 250 volts, grid-No.l resistor of 0.1 megohm,_ 
and cat hotle resistor o} 170 Ohms. 

Note 5: With 100 volts do Det weep heater and cathode. 

Mote 6: Mith grid No.1 100 volts negative with fe 5pe ct to all otherelec-
trodes tied together. 

Mote 7: With plate 300 volts negative with respect to all of her elect rodea 
tied together. 

4-60 ELECTRON TUBE DIVISION 
I ADIO CORPORATION OF AMf RIU, NAI RISON, NFW IE I SEY 
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AVERAGE CHARACTERISTICS 

Ep=6.3 VOLTS 
GRID N43 CONNECTED TO CATHODE AT SOCKET. 
GRID-N42 VOLTS=200 

O 100 200 
PLATE VOLTS 

E~=6.3 VOLTS 
GRID NQ3 CONNECTED TO CATHODE AT SOCKET. 
GRID-NQ2 VOLTS=250 

0 100 200 
PLATE VOLTS 

ELECTRON TUBE DIVISION 92CS-1030781 
RA01O CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

300 
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AVERAGE CONSTANT—CURRENT CHARACTERISTICS 

Ep=6.3 VOLTS 
GRID Ns3 CONNECTED TO CATHODE AT SOCKET. 
GRID-Ns2 VOLTS=200 
Iy=PLATE MILLIAMPERES 
IC2=GRID -N>:2 MILLIAMPERES 
ICI=GRID-Ns:l MILLIAMPERES 
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7558 

AVERAGE CHARACTERISTICS 

E{=6.3 VOLTS 
GRID N>e3 CONNECTED TO CATHODE AT SOCKET 
GRID—Ns2 VOLTS=200 

0 0 0 0 0 0 0 0 
Rte•) M N N ~ 

O N 

PLATE (Ib) OR GRID- N~2 ~IC2) MILLIAMPERES 
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7558 
AVERAGE CHARACTERISTICS 

Ep=fi3 VOLTS 
GRID NQ3 CONNECTED TO CATHODE AT SOCKET. 
GRID-N>:2 VOLTS=250 
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7558 
AVERAGE CONSTANT—CURRENT CHARACTERISTICS 

E{=6.3 VOLTS 
GRID N4 3 CONNECTED TO CATHODE AT SOCKET. 
GRID-Nr2 VOLTS=250 
Ib=PLATE MILLIAMPERES 
ICp=GRID- N4 2 MILLIAMPERES 
ICI=GRID-N4 1 MILLIAMPERES 
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7586 
Medium-Mu Triode 

v., 

NUVISTOR TYPE 

ALL-CERAMIC-AND-METAL CONSTRUCTION 

Designed to Withstand Severe Mechanical Shock 
and Vibration in Industrial Appl ications, 
the 7586 is a General-Purpose Tube for Use 
in Ampl ifier and Oscillator Service at Fre-
quencies Extending into the UHF Region. 

Electrical: 

Heater Characteristics and Ratings: 
Voltage (AC or DC)  6.3 t 0.6 volts 
Current at heater volts = 6.3   0.135 amp 
Peak heater-cathode voltage: 
Heater negative with respect to cathode. 100 max. volts 
Heater positive with respect to cathode. 100 max. volts 

Direct Interelectrode Capacitances (Approx.): 
Grid to plate  
Input: G to (K, S, H) 
Output: P to IK  S H) 
Cathode to plate 

2.2 pf 
4.2 pf 
1.6 pf 
0  26 pf 

Heater to cathode   1.4 pf 

Mechanical: 
Operating Position  Any 
Type of Cathode   Coated Unipotential 
Maximum Overall Length 0  800" 
Maximum Seated Length 0  625" 
Maximum Diameter 0  440" 
Weight (Approx  )  1.9 grams 
Envelope  Metal Shell M1-4 
Socket See Socket & Connector Information 

for RCA N~vistor Tubes at front of this Section 
Base. Medium Ceramic~Wafer Twelvar 5-Pin (JEDEC No.E5-65) 

Basing Designation for BOTTOM VIEW 12AQ 

c 
INDEX•LARGE LUO 

••SHORT PIN; IC-DO NOT USE 
Characteristics, Class AI Ampl ifier: 

Plate Supply Voltage 
Plate Voltage 

Pi n 1° - Do Not Use 
Pin 2 -Plate 
Pi n 3° - Do Not Use 
Pin 4 -Grid 
P i n 5° - Do Not Use 
Pin 6° -Do Not Use 
Pin 7° -Do Not Use 
Pin 8 -Cathode 
Pi n 9° - Do Not Use 
Pin 10 -Heater 
Pin 12 -Heater 

- - 75 volts 
26  5 40 - volts 
+-Indicates a change. 
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7586 

Grid Supply Voltage 0 0 0 volts 
Cathode Resistor  - - 100 ohms 
Ampl ification Factor  31 35 35 
Grid Resistor 0.5 0.5 - megohm 
Plate Resistance (Approx.) 4400 3000 3000 ohms 
Transconductance  7000 11500 11500 µmhos 
Plate Current 2.8 7.5 10.5 ma 
Grid VoltagelApprox.) forplate 

µa = 10  - - -7 volts 

INDUSTRIAL SERVICE 
Maximum Ratings, Absolute-Maximum Values: 

For operation at any altitude 

Plate Supply Voltage   330 volts 
Plate Voltage  110 volts 
Grid Voltage: 

Negative-bias value  55 volts 
Peak-positive value  4 volts 

Grid Current   2 ma 
Cathode Current  15 ma 
Plate Dissipation  1 watt 

Maximum Circuit Values: 
Grid-Circuit Resistance:b 

For fixed-bias operation   0.5 megohm 
For cathode-bias operation   1 megohm 

a Pin is cut off close to ceramic wafer. 

' b For operat ion at metal-shell temperature oP 150° C. For oper anon at other 
metal-sh el l temperatures, see Crid-Circuit Resistance Rating Chart. 
Metal-shell temperatures are measured in Zone "a^ (See accompanying 
D isensional Out linel. 

CHARACTERISTICS RANGE VALUES 
Note Min. Nax. 

Heater Current  1 0.125 0.145 amp 
Direct Interelectrode 

Capacitances: 
Grid to plate 2 1.8 2.6 pf 
Input: G to (K, S, H) 2 3.8 4.6 pf 
Output: P to (K,S,H)  2 1.4 1.8 pf 
Heater to cathode 2 1.1 1.7 pf 
Cathode to plate  2 0.20 0.32 pf 

Pl ate Current (1)  1, 3 9 12.5 ma 
Plate Current (2)  1,4 - 50 µa 
Transconductance (1)  1,3 10000 13000 µmhos 
Transconductance (2)  3.5 9000 - ,umhos 
Transconductance Change: 

Difference between Trans-
conductance (1) and Trans-
conductance (2), expressed in 
per cent of Transconductance (1) - - 15 % 

Reverse Grid Current  1,6 - 0.1 µa 
Ampl ification Factor  1,3 28 42 

+ Indicates a change. 
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Heater—Cathode Leakage Current: 
Heater negative with 

respect to cathode  1,7 — 5 µa 

Heater positive with 
respect to cathode  1,7 — 5 µa 

leakage Resistance: 
Between grid and all other 

electrodes tied together  1,8 1000 — megohms 
Between plate and all other 
electrodes tied together  1,9 1000 — megohms 

Note 1: With 6.3 volts ac or do on heater. 

Note 2: Measured in accordance with EIA Standard RS-191—A. 
Nate 3: With do plate Supply volts — 75, do grid Supply volts — O, cat bode r 

resistor = 100 ohms, cathode-bypass capacitor = 1000 µf, and metal 
shell connected to ground. 

Note u: With Oc plate volts = 75, do grid volts = -7, and metal shell 
connected to ground. 

Note 5: With 5.7 volts ac or do on neater. 
Note 6: With do plate volts = eo, grid supply volts= —1.2, grid resistor 

= 0.5 meg ohm, and metal shell connected to ground. 
Note 7: With 100 volts do appl ied between heater and cathode. 
Note 8: With grid 100 volts negative with re 5pect to all other electrode5~-

tietl together, and metal shell connected to ground. 
Note 9: With plate 300 volts negative with respect to all other electrodes~-

tied together, and metal shell connected to ground. 

SPECIAL RATINGS & PERFORMANCE DATA f 

Shock Rating: 

Peak Impact Acceleration  1000 g 
This test is performed on a sample lot of tubes from each 

production run to determine abi l ity of tube to withstand the 
specified Peak Impact Acceleration. Tubes are held rigid in 
four different positions IXI,X2,YI,Y21 in a Navy Type, High-
impact If lyweightl Shock Machine, and with tube electrodes 
appl ied, are subjected to 20 blows 15 in each position)at the 
specified Peak Impact Acceleration. At the end of this test, 
tubes are criticized for change in transconduct ante, reverse 
grid current, and heater-cathode leakage current, and are then 
subjected to the Variable-Frequency Vibration Test described 
below. 

Fatigue Rating: 

Peak Vibrational Acceleration  2.5 max. g 

This test isperformedona sample lot of tubes todetermine 
abi l ity of tube to withstand the specified Peak Vibrational 
Acceleration. Tubes are rigidly mounted, suppl ied with center 
heater voltage only, and subjected for 48 hours to 2.5-g Peak 
Vibrational Acceleration at 60 cycles per second in the XI 
position. At the end of this test, tubes are criticized for 
the same characteristics and end-point values as in the Shock 
Rating Test described above. 

Variable-Frequency Vibration Performance: 

This test is performed on a sample lot of tubes from eact~ 
production run. The tube is operated under the conditions 
specified in CHARACTERISTICS RANGE VALUES for Tran sconductance 
1 1 1 with the addition of a plate-load resistor of 2000 ohms. 

~- Indicates a change. 
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7586 
During operation, tube is vibrated in the X I position through 

the frequency range from 50 to 15,000 cycles per second with a 

constant vibrational acceleration of Ig. During the test, tube 

must not show an rms output voltage across the plate—load 

resistor in excess of: 

25 mi l l ivolts over the frequency range of 3000 to 6000 cps 

500 mi l l ivolts overthe frequency range of 6000 to 15000 cps 

Post—Impact and Post—Fatigue Vibration Limits: 

35 mi l l ivolts over the frequency range of 3000 to 6000 cps 

700 mi l l ivolts over the frequency range of 6000 to 15000 cps 

Low-Pressure Voltage-Breakdown Test: 

This test is performed on a sample lot of tubes to 
determine the abi l ity of the tube to withstand high—altitude 
( low—air—pressure) conditions. Tubes are operated with 250 

rms volts appl ied between plate and al l other electrodes and 
metal shel l connected together and wi l l not break down or show 

evidence of corona when subjected to air pressures equivalent 

to altitudes of up to 100,000 feet 18.0 t 0.5 mm Hg.) 

Heater Cycl ing: 

Cycles of Intermittent Operation  2000 cycles 

This test is performed on a sample lot of tubes from each 

production run under the fol lowing conditions: heater volts= 

8.5 cycled one minute on and two minutes off; heater 180 volts 
negative with respect to cathode; grid., plate, and metal shel l 

connected to gro und. At the end of this test, tubes are test ed 
for open heaters and heater—cathode shorts, open cathode cir—

cuits,and heater—cathode leakage currents. 

Shorts and Continuity: 

This test is performed on a sample lot of tubes from each 

production run. Tubes are subjected to the Thy ratron—Type 

Shorts Test described in MIL—E—I D, Amendment 2, Paragraph 

4.7.7, except that tapping is done by hand with a soft rubber 

tappers. See accompanying Shorts—Test Acceptance —Limits curve. 

Tubes are criticized for permanent or temporary shorts and 

open circuits. 

Early—Hour Stability Life Performance (20 hours): 

This test is performed on a sample lot of tubes from each 

production run to insure that tubes are properly stabi l ized. 

Tubes are operated at center heater voltage for 20 hours at 
maximum—rated plate dissipation. After 2 hours of operation 
and again after 20 hours of operation, tubes are checked for 

t ran sco nd uctance under the conditions specified in CHARACTER—

ISTICS RANGE VALUES forTranscond uct once 1 1 ). A tube is rejected 
if its transconductance after 2 or 20 hours of operation has 
changed more than 10 per cent from the 0—hour value. 

Survival-Rate Life (100 hours): 

This test is performed on a sample lot of tubes from each 

production rurc to assure a minimum of early—hour inope ratives. 

Tubes are operated with center heater voltage cycled 100 minutes 

on and 20 minutes off for 100 hours at maximum—rated plate 

o Specification for tapper suDDtied on request. 

V 

V 
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dissipation, and then subjected to the Shorts and Continuity 
Test Transconductance 1 1 1, and Reverse Grid Current. Tubes 
must then show a transconductance of not less than 8300 
micromhos and reverse grid current no greater than 0.2 micro—
ampere. 

Intermittent Conduction life (1000 hours): 
This test is performed on a sample lot of tubes from each 

production runto assure the high qual ity of individual tubes 
and to prevent epidemic fai lures due to excessive changes in 
tube characteristics. Tubes are operated with center heater 
voltage cycled 1 10 minutes on and 10 minutes off., and maximum 
rated plate dissipation, at a shel l temperature of 150°  C. 

Tubes are criticized at 500 and 1000 hours for Inooera—
tives, d reverse grid current, heater—cathode leakage current, 
and leakage resistance. In addition, a tube is rejected if its 
Transconductance f l I after 500 hours has changed more than 
20 per cent or after 1000 hours has changed more than 25 per 
cent from the 0—hour value. The average change in Transconduct—
ance ( I ) of the lot from the 0—hour value must not exceed 15 
per cent at 500 hours and 20—per cent at 1000 hours. 

Standby Life (1000 hours): 
This test is performed on a sample lot of tubes from each 

production run. Tubes are operated with only the center heater 
voltage appl ied. 

At 500 and 1000 hours the tubes are criticized for leakage 
resistance, reverse grid current, the change in Transconductance 
( I l of individual tubes from the 0—hour values, and for cathode 
interface resistance gre aterthan 25 ohms. Interface resistance 
is measured by Method B of ASTM specification F300-61T. 

d An inoperative is tletined as a tube having a discontinuity, permanent 
5 ho rt, or air leak. 

SHORTS-TEST ACCEPTANCE LIMITS 
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.400 MAX. DIA.-s~ 

.600 
MAX. 

MT4 
METAL 
SHELL 

.625 
MAX. 

ZONE A 
(NOTE 2) 

.190 

1
f--.435 MAX. DIA. 

(NOTE I) ~ BASE 
JEDEC No.ES-65 

DIMENSIONS IN INCHES 9zcs-izoza 

BOTTOM VIEW 
Showing Arrangement of All I I Base Pins 

LARGE 
LUG 

CERAMIC 
WAFER 

SMALL 
LUG 

•=SHORT PIN 920 5-1216 2 

MODIFIED BOTTOM VIEW 
With Element Connections Indicated 

and Short Pins Not Shown 

CATHODE —

LARGE 
LUG 

GRID 

/ HEATER 

/ PLATE 

SMALL 
LUG 

~ HEATER 

92CS-12035 

Note I: Maximum outside diameter of 0.440" is permitted 

along 0. 190" lug length. 

Note 2: Metal-shel l temperature should be measured in 

Zone "A" 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 



7586 

AVERAGE PLATE CHARACTERISTICS 

Ef=6.3 VOLTS 
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AVERAGE CHARACTERISTICS 
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Ef=6.3 VOLTS 
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AVERAGE CHARACTERISTICS 

Ef=6.3 VOLTS   ~ ■■■■ 
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Sharp-Cutoff Tetrode 
NUVISTOR TYPE 

For Industrial Appl ications 

GENERAL DATA 

Electrical: .-

Heater Characteristics and Ratings (Absolute-Naxinum Valuesl: 
Voltage (AC or DC)  6.3 t 0.6 volts 
Current at heater volts = 6.3   0.150 amp 
Peak heater-cathode voltage: 

Heater negative with 
respect to cathode  100 max. volts 

Heater positive with 
respect to cathode  100 max. volts 

Direct Interelectrode Capacitances: 
Grid No.1 to plate  0.015 max. pf 
Grid No.1 to cathode, grid No. 2, 

shell, and heater   7.0 pf 
Plate to cathode, grid No. 2, 

shell, and heater   1.4 pf 
Heater to cathode   1.4 pf 

Characteristics, Class Ai A~plifler: 

Plate Supply Voltage  125 volts 
Grid-No.2 Supply Voltage  50 volts 
Cathode Resistor  68 ohms 
Plate Resistance (Approx  )   0.2 megohm 
Transconductance  10600 runhos 
Plate Current   10 ma 
Grid-No.2 Current   2.7 ma 
Grid-No.l Voltage (Approx.) 
for plate µa = 10   -4.5 volts 

Mechanical: 

~~ Operating Position  Any 
Type of Cathode   Coated Unipotential 
Maximum Overall Length 
Maximum Seated Length 
Maximum Diameter 
Weight (Approx  ) 
Envelope Metal Shell MT4 and Ceramic Cylinder 
Cap  Skirted Miniature (JEDEC No.Ci-44) 
Socket. .Cinch Mfg. Corp. No. 133 65 SO 001, or equivalent 
Base Medium Ceramic-Wafer Twelvar 5-Pin 

(JEDEC No.E5-65) 

1  050" 
0  840" 
0.440" 

1/10 oz 

f ine icat es a change. 

RADIO CORPORATION OF AMERICA 
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Basing Designation for BOTTOM VIEW  12AS 

Pin 18  Do Not Use 
Pin 2-Grid No.2 
Pin 3 -Same as 

Pin 1 
Pin 4 -Grid No.l 
P i n 5 - Same as 

Pin 1 
P i n 6 -Same as 

Pin 1 INDEx • LARGE LUO 
• •SHORT PIN 

P i n 7 - Same as 
Pin 1 

Pin 8 -Cathode 
P i n 9 - Same as 

Pin 1 
Pin 10 -Heater 
Pin 12 -Heater 

Cap - Plate 

INDUSTRIAL SERVICE 

Maximum Ratings, Absolute-Maximum Values: 

For oberation at any altitude 

PLATE SUPPLY VOLTAGE  330 max. volts 
PLATE VOLTAGE   250 max. volts 
GRID-No.2 (SCREEN-GRID) SUPPLY VOLTAGE. 330 max. volts 
GRID-No.2 VOLTAGE   110 max. volts 
GRID-No.1 (CONTROL-GRID) VOLTAGE: 

Negative-bias value   55 max. volts 
Peak-positive value   2 max. volts 

CATHODE CURRENT   20 max. ma 
GRID-No.1 CURRENT   2 max. ma 
GRID-No.2 INPUT   0.2 max. watt 
PLATE DISSIPATION   2.2 max. watts 

Maximum Circuit Values: 

Grid-Circuit Resistance:b 
For fixed-bias operation  0.5 max. megohm 
For cathbde-bias operation  1 max. megohm 

~ Pin i5 of a length such that its end does not touch the socket insert ion plane. 
b For operation at metal-shell temperatures up to 150° C. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 

Heater Current 1 0.140 0.160. amp 
Direct Interelectrode Capacitances: 

Grid No.1 to plate 2 - 0.015 pf 
Grid No.1 to cathode, grid No. 2, 
shell, and heater  2 6.0 8.0 pf 

Plate to cathode, grid No. 2, 
shell, and heater  2 1.2 1.6 pf 

Heater to cathode  2 1.1 1.7 pf 
Plate Current (1)  1,3 8.5 11.5 ma 
Plate Current (2)  1,4 - 50 µa 
Grid-No.2 Current  1,3 - 3.6 ma 
Transconductance (1) 1,3 9000 12700 Eunhos 

-►Indicates a change. 

RADIO CORPORATION OF AMERICA 
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Transconductance (2)  
Transconductance Change: 

Difference between Transcon-
ductance (1) and Transcon-
ductance (2), expressed in 

3,5 8000 µmhos 

per cent of Transconductance (1). - - 20 % 
Reverse Grid Current 1,6 - 0.1 µa 

Heater-Cathode Leakage Current: 
Heater negative with 

respect to cathode 1,8 - 5 µa 

Heater positive with 
respect to cathode 1,8 - 5 µa 

Leakage Resistance: 
Between grid No.2 and all other 
electrodes tied together. 1,7 500 megohms 

Between grid No.l and all other 
electrodes tied together. 1,9 500 - megohms 

Between plate and all other 
electrodes tied together. .1,10 500 - megohms 

Note 

Mote 

Note 

1: 

2: 

3: 

With 6.3 volts ac or tic on heater. 

Measured In acco r0 ante with EIA Stantlartl RS-191—A. 

With do plate supply volts 125, grid—N o.2 supply 
catho0e resistor = 68 ohms, and ca thotle—bypass 

volts 50, 
capacitor = 

1000 µf. 

Note b: With do plate volts = 125, do grid—No.2 volts 50, 
volts = —6, and metal shell connected to ground. 

tic grid—No.1 

Note 5: Ml th 5.7 volts ac or do on heater. 

Mote 6: With do plate volts = 200, do grid—N o.2 volts = 70, do grid—
No.i supply volts = -1.ii, grid—No.1 resistor = 
and metal shell connected to ground. 

0.5 megoh m, 

Mote 7: With gritl No.2 100 volts negative with respect 
electrotles tied together. 

to all other 

Note 8: Wl lh 100 volts tic applied between heater antl cathode. 

Note 9: With grid No.l 100 volts negative with respect 
electrodes tied together. 

to all Other 

Note 10: With plate 300 volts negative with re5 pact to ell other 
electrodes tietl together. 

SPECIAL RATINGS ~ PERFORMANCE DATA 

/1 

Shock Rating: 

Impact Acceleration   1000 max. g 
This test is performed on a sample lot of tubes from each 

production run to determine abi l ity of tube to withstand the 

specified impact acceleration. Tubes are held rigid in four 
different positions in a Navy Type, High—impact (flyweight) 
Shock Machine and are subjected to 20 blows at the specified 

maximum impact acceleration. At the end of this test, tubes 

are critici2edfor change in transconduct ante, reverse grid 

current, and heater-cathode leakage current, and are then 

subjected to the Variable-Frequency Vihration Test described 

below. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 

DATA 2 

1-63 



7587 

Fatigue Rating: 

Vibrational Acceleration 2  5 max. g 
This test is performed on a sample lot of tubes to determine 

abi l ityof tube to withstand the specified vibrational ac-
celeration. Tubes are rigidly mounted, suppl ied with rated 
heater voltage only, and subjected for 48 hours to 2.5-g 
vibrational acceleration at 60 cycles per second in a direction 
perpendicular to the longitudinal axis of the tube. At the 
end of this test, tubes are criticized for the same charac-
teristics and end-point values as in the Shock Rating Test 
described above. 

Variable-Frequency Vibration Performance: 

This test is performed on a sample lot of tubesfrom each 
production run. The tube is operated under the conditions 
specified in CHARACTERISTICS RANGE VALUES for Transconductance 
1 1 ) with the addition of a plate-load resistor of 2000 ohms. 
During operation, tube is vibrated in a direction perpendicular 
to the longitudinal axis of the tube through the frequency 
range from 50 to 15,000 cycles per second with a constant 
vibrational acceleration of I g. During the test, tube wi l l 
not show an rms output voltage across the plate-load resistor 
in excess of: 1 1 ) 35 mi l l ivolts from 50 to 6000 cps, 12> 
500 mi l l ivolts from 6000 to 15,000 cps. 

Low-Pressure Voltage-Breakdown Test: 

The test is performed on a sample lot of tubes from each 
production run. In this test, tubes are operated with 240 
rms volts appl ied between plate and al l other electrodes and 
wi l l not break down or show evidence of corona when subjected 
to air pressures equivalent to altitudes of up to 100,000 feet. 

Heater Cycling: 

Cycles of Intermittent Operation  2000 min. cycles 
This test is performed on a sample lot of tubes from each 

production run under the fol lowing conditions: heater volts 
= 7.5 cycled one minute on and two minutes off; heater 100 
volts negative with respect to cathode; grid No. 1, grid No. 2, 
plate, and metal shel l connected to ground. At the end of 
this test, tubes are tested foropen heaters and heater-cathode 
shorts. 

Shorts and Continuity: 

This test is performed on a sample lot of tubes from each 
production run. Tubes are subjected to the Thy ratron-Type 
Shorts Test described in MIL-E-ID, Ammendent 2, Paragraph 
4,7.7, except that tapping is done by hand with a soft rubber 
tapper°. See accompanying Shorts-Test Acceptance-Lisits curve. 
Tubes are criticized for permanent or temporary shorts and 
open circuits. 

V 

V 

v 

~/ 
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Early-Hour Stability Life Performance: 

This test is performed on a sample lot of tubes from each 

production run to insure that tubes are properly stabi l ized. 

In this test, tubes are operated for 20 hours at maximum-

rated plate dissipation. After 2 hours of operation and 

again after 20 hours of operation, tubes are checked for 

transconductance under the conditions specified in CHARACTER-

ISTICS RANGE VALUES for Transconductance t l l. A tube is 

rejected if its transconduct ante after 2 or 20 hours of 

operation has changed more than 10 per cent from the 0-hour 

value. 

100-Hour Life Performance: 

This test is performed on a sample lot of tubes from each 

production run to insure a low percentage of early-hour 

inoperatives. Tubes are operated for 100 hours at maximum-

rated plate dissipation, and then. subjected to the Shorts and 

Continuity Test previously described. Tubes must then show a 

transconductance of not less than 7500 micromhos under the 

conditions specified in CHARACTERISTICS RANGE VALUES for 

Transconductance 1 1 1. 

1000-Hour Life Performance: 

This test is performed on a sample lot of tubes from each 

production run to insure high qual ity of the individual tube 
and guard against epidemic fai lures due to excessive changes 

in any of the characteristics indicated below. In this test, 

tubes are operated for 1000 hours at maximum ,rated plate 
dissipation, and then criticized for inoperatives, reverse 

grid current, heater-cathode leakage current, and leakage 

resistance. In addition, the average change in transconductance 

of the lot from the 0-hour value for Transconductance 1 1 ) 

specified in CHARACTERISTICS RANGE VALUES, must not exceed 
20 per cent at 500 hours, and 25 per cent at 1000 hours. 

~ Specifications Tor tapper su pplleA on request. 

RADIO CORPORATION OF AMEP.ICA 
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1.050" 
MAX. 

CAP 
JEDEC 

No.CI-44 

.840" 
MAX. 

M T4 
METAL 
SHELL 

f 

ZONE'A` 
(NOTE 2) 

,100" MIN. 
.130" MAX. 

5 PINS 
.01(i~t.001" DIA. 

LARGE 
LUG 

.250 t .005 
DIA. 

.175" 
MIN. 

f 
.220'MIN. 

CERAMIC 
CYLINDER 

BASE 
JEDEC N' ES-65 

.190'~~ 
+,020 
-.015" 

.435"MAX. DIA.~~ 
(NOTE I) 

•=SHORT PIN 

CERAMIC 
WAFER 

SMALL 
LUG 

92CS-IOB52R2 

NOTE I: MAXIMUM OUTSIDE DIAMETER Of 0.440" IS PERMITTED 
ALONG 0. 190" LUG LENGTH. 

NOTE 2: SHELL TEMPERATURE SHOULD BE MEASURED IN ZONE "A" 
BETWEEN BROKEN LINES. 

RADIO CORPORATION OF AMERICA 
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AVERAGE CHARACTERISTICS 
Ef =6.3 VOLTS 

GRID—N42 VOLTS=50 
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AVERAGE CHARACTERISTICS 
Ef =6.3 VOLTS 
PLATE VOLTS=125 
GRID—N42 VOLTS•50 
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SHORTS-TEST ACCEPTANCE LIMITS 
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7717/6CY5 

Sharp-Cutoff Tetrode 
7-PIN MINIATURE TYPE 

For Mobile-Communications Equipment 

GENERAL DATA 

t 

Electrical: 
Heater Characteristics and Ratings (Design-Xaximam Valuesl: 

Voltage (AC or DC)   6.3 
t10:3 

volts 

Current at heater volts _ 6.3 0  200 amp 
Peak heater-cathode voltage: 
Heater negative with 

respect to cathode  100 max. volts 
Heater positive with 

respect to cathode  100a max. volts 
Direct Interelectrode Capacitances:b 

Grid No.l to plate  0.03 max. µµf 
Grid No.l to cathode & internal shield, 

grid No. 2, and heater   4.4 µµf 
Plate to cathode 6 internal shield, 

grid No. 2, and heater   2.74 µµf 

Characteristics, Claea AI Amplifier: 
Plate Voltage  125 volts 
Grid-No.2 Voltage   80 volts 
Grid-No.1 Voltage   -1 volt 
Flate Resistance (Approx  ) 0  125 megohm 
Transconductance  8000 µmhos 
Plate Current   10 ma 
Grid-No.2 Current   1.4 ma 
Grid-No.1 Voltage (Approx.) for 

transconductance (µmhos) 100  -5 volts 

Mechanical: 
Operating Position  Any 
Type of Cathode   Coated Unipotential 
Maximum Overall Length  2-1/8" 
Maximum Seated Length   1-7/8" 
Length, Base Seat to Bulb Top (Excluding tip). 1-1/2" f 3/32" 
Diameter 0  650" to 0.750" 
Dimensional Outl ine   See Generµl Section 
Bulb T5-1 /2 
Base Smal l-Button Miniature 7-Pin (JEDEC No.E7-1) 

Basing Designation for BOTTOM VIEW  7EW 

Pin 1-Grid No.l 
Pin 2-Cathode, 

Internal 
Shield 

Pin 3-Heater 
Pin 4-Heater 

Pin 5-Plate 
Pin 6-Grid No.2 
Pin 7-Cathode, 

Internal 
Shield 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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AMPLIFIER — Class AI 

Maximum Ratings, Design-Maximum Values: 

PLATE VOLTAGE   180 max. volts 
GRID-No.2 (SCREEN-GRID) SUPPLY VOLTAGE. 180 max. volts 
GRID-No.2 VOLTAGE  See Grid-No.a Inqut Rating Chart 

at front of Receiving Tube Section 
GRID-No.l (CONTROL-GRID) VOLTAGE: 

Positive-bias value   0 max. volts 
CATHODE CURRENT   20 max. ma 
GRID-No.2 INPUT: 

For grid-No.2 voltages up 
to 90 volts 0  5 max. watt 

For grid-No.2 voltages be-
tween 90 and 180 volts. .See Grid-No.2 Inqut Rating Chart 

at front of Receiving Tube Section 
PLATE DISSIPATION   2 max. watts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance 0  5 max. megohm 

SPECIAL RATINGS &PERFORMANCE DATA 

Heater-Cycling: 

Cycles of Intermittent Operation  2000 min. cycles 

This test is performed on a sample lot of tubes from each 
production run under the fol lowing conditions: heater volts 
= 7.5 cycled one minute on and one minute off, heater 135 
volts positive with respect to cathode and al l other elements 
connected to ground. At the end of this test, tubes are 
checked for heater-cathode shorts and open circuits. 

Transconductance at Reduced Heater Voltage: 

Average Value   5900 E,mhos 

With heater volts = 5.0, plate volts = 125, grid-No.2 
volts = 80, grid-No. l volts = -I. 

~ The do component must not exceed 50 volts. 
b With external shield JEDEC No.716 connected to cat node. 

RADIO CORPORATION OF AMERICA 
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7724/14GT8 
Twin Diode—High-Mu Triode 

9-PIN MINIATURE TYPE 

For Mobile-Communications Equipment 

GENERAL DATA 

Electrical: 

Heater Characteristics and Ratings (Design-Maximum Valuesl: 
Voltage (AC or DC)   14.Oa volts 
Current at heater volts = 14.0. 0.150 amp 
Peak heater-cathode voltage (Each unit): 
Heater negative with 

respect to cathode  200 max. volts 
Heater positive with 

respect to cathode  200b max. volts 
Direct Interelectrode Capacitances:° 

Triode Unit: 
Grid to plate   1.8 

Grid to cathode and heater  1.6 
Plate to cathode and heater   0.24 

Diode Units: 
Diode-No.1 plate to triode grid . 
Diode-No.2 plate to triode grid  
Either diode cathode to all other 
tube electrodes  

Diode plate to cathode and heater 
(Each unit)  

µµf 
µµf 

µ+if 

0.09 max. µµf 
0.07 max. µµf 

6.5 µµf 

2.4 µµf 

Characteristics, Class A l Anpl if ier (Triode Unit): 

Plate Voltage   250 
Grid Voltage  -3 
Ampl ification Factor 
Plate Resistance (Approx 
Transconductance 
Plate Current  

72 
72000 ohms 
1000 µmhos 
0.7 ma 

VOItS 
volts 

Mechanical: 

Operating Position  Any 
Type of Cathodes  Coated Unipotential 
Maximum Overall Length  2-3116" 
Maximum Seated Length   1-15/16" 
Length, Base Seat to Bulb Top (Excluding tip). 1-9/16" t 3/32" 
Diameter 0  750" to 0.875" 
Dimensional Outline   See General Section 
Bulb T6-1/2 
Base Small-Button Noval 9-Pin (JEDEC No.E9-1) 

1~i RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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Basing Designation for BOTTOM VIEW  9KR 

Pin 1 -Diode-No.2 
Cathode 

Pin 2 -Diode-No.1 
Plate 

Pin 3 -Diode-No.l 
Cathode 

Pin 4 -Heater 

Pin 5 - Heater 
Pin 6 -Diode-No.2 

Plate 
Pin 7 -Triode 

Cathode 
Pin 8 -Triode Grid 
Pin 9 -Triode Plate 

TRIODE UNIT — AMPLIFIER — Class AI 
MBXImum Ratings, Design-Maximum Values: 

PLATE VOLTAGE  330 max. volts 
GRID VOLTAGE: 

Positive-bias value  0 max. volts 
PLATE DISSIPATION  1.1 max. watts 

DIODE UNITS — Two 

Values are jor Each Unit 

Maximum Ratings, Design-Maximum Values: 

PLATE CURRENT  5 max. ma 

Characteristics, Instantaneous Value: 

Plate Current for plate volts = 5  18 ma 

SPECIAL RATINGS 6 PERFORMANCE DATA 

Heater-Cycl ing: 

Cycles of Intermittent Operation   2000 min. cycles 
This test is performed on a sample lot of tubes from each 

production run under the fol lowing conditions: heater volts 
= 18.9 cycled one minute on and one minute off, heater 135 
volts positive with respect to cathode, and al l other elements 
connected to ground. At the end of this test, tubes are 
checked for heater-cathode shorts and open circuits. 

Transconductance at Reduced Heater Voltage (Triode Unit): 
Average Value  900 µmhos 

With heater volts = 10.8, plate volts = 250, and grid 
volts = -3. 

~/ 

a For satisfactory operation, it is rec ommendetl that [ne neater De operated 
within the voltage range of 12.0 to 15.0 volts. 

b The do component must not exceed 100 volts. 
~ Without external shield. 

RADIO CORPORATION OF AMERICA 
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High-Mu Triode 
'~ NUVISTOR TYPE 

For Industrial Appl ications 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
,.~ Voltage (AC or DC)   6.3 t 10~ volts 

Current at 6.3 volts  0.135 amp 
Direct Interelecirode Capacitances 
(Approx.): 
Grid to plate   0.9 µµf 

Grid to cathode, shell, and heater. 4.2 µµf 

Plate to cathode, shell, and heater 1.7 µµf 
Plate to cathode  0.22 µµf 
Heater to cathode   1.3 µµf 

Characteristics, Class A i Ampl ifier: 

Plate Supply Voltage  110 volts 
Grid Supply Voltage   0 volts 
Cathode Resistor  150 ohms 
Ampl ification Factor  64 
Plate Resistance (Approx  )   6800 ohms 
Transconductance  9400 µmhos 
Plate Current   7 ma 
Grid Voltage (Approx.) for plate 
µa 10   —4 volts 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  0  B00" 
Maximum Seated Length  0  625" 
Maximum Diameter  0  440" 
Weight (Approx  )  1/15 oz 
Envelope  Metal Shell 
Socket. .Cinch Mfg. Corp. No.133 65 10 001, or equivalent 
Rase Medium Ceramic—Wafer Twelvar 5—Pin 

(JEDEC No. E5-65) 
Basing Designation for BOTTOM VIEW  12AQ 

Pin 1° —Internal Con—
nect i on—
Do Not Use 

Pin 2 —Plate 
Pin 3 —Same as Pin 1 
Pin 4 —Grid 
Pin 5 —Same as Pin 1 
Pin 6 —Same as Pin 1 
Pin 7 —Same as Pin 1 
Pin 8 —Cathode 
Pin 9 —Same as Pin 1 
Pin 10 —Heater 
Pin 12 —Heater 

INDE%=LARGE LUG 
•=PIN CUT OFF 
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INDUSTRIAL SERVICE 

Maximum Ratings, Absolute—Maximum Values: 

For ofleration at any altitude 

PLATE SUPPLY VOLTAGE  330 max. volts 
PLATE VOLTAGE   110 max, volts 
GRID VOLTAGE: 

Negative-bias value   55 max. volts 
Peak-positive value   2 max. volts 

GRID CURRENT  2 max. ma 
PLATE CURRENT   20 max. ma 
CATHODE CURRENT   15 max. ma 
PLATE DISSIPATION   1 max. watt 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 100 max. volts 
Heater positive with respect to cathode. 100 max. volts 

Maximum Circuit Values: 

Grid-Circuit Resistance:b 
For fixed-bias operation 0  5 max. megohm 
For cathode-bias operation  1 max. megohm 

~ Pin is cut off close to ceramic wafer. 
b For operation at metal—shell temperatures up to SSOo C. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Heater Current 
Direct Interelectrode 

Note 

1 

Min. 

0.125 

Max. 

0.145 amp 

Capacitances: 
Grid to plate  2 0.8 1 µµf 

Grid to cathode, shell, and 
heater 2 3.4 5 µµf 

Plate to cathode, shell, and 
heater 2 1.3 2.1 µµf 

Heater to cathode  2 1 1.6 µµf 
Plate to cathode 2 0.16 0.28 µµf 

Plate Current (1)  1,3 5.5 8.8 ma 
Plate Current (2)  1,4 - 50 µa 
Transconductance (1)  1,3 7900 10900 µmhos 
Transconductance (2)  3,5 6900 - µmhos 
Transconductance Change: 

Difference between Trans-
conductance (1) and Trans-
conductance (2), expressed 
in per cent of Transconduc-
tance (1)  - - 15 % 

Reverse Grid Current 1,6 - 0.1 
Amplification Factor 1,3 54 74 
Heater-Cathode Leakage Current: 

Heater negative with 
respect to cathode 1,7 - 5 

Heater positive with 
respect to cathode 1,7 - 5 Va 

RADIO CORPORATION OF AMERICA r 
Electron Tube Division Harrison, N. J. 



7895 

Leakage Resistance: 
Between grid and all other 

electrodes tied together 1,8 1000 - megohms 

Between plate and all other 

electrodes tied together 1,9 1000 - megohms 

Note 1: With 6.3 volts ac or do on heater. 

Xote 2: Measured in accordance with EIA Standard RS-191—A. 

Note 3: With do plate supply volts = 110, cathode resistor = 150 ohms, 
and cathode—Dyp ass capacitor = 1000 µf. 

A Note 4: With do plate volts = 110, do grid volts = —5, and metal shell 
r ~, connected to ground. 

Note 5: With 5.7 volts ac or do on heater. 

Nate 6: with do plate volts = 150, grid supply volts = —1. 7, grid 
resistor = 0.5 megohm, and metal shell connected to ground. 

Note 7: With 100 volts do applied between neater end Cathode. 

Note e: with grid 10o volts negative with respect to all other electrodes 
tied together. 

Note 9: With plate 300 volts neg alive with respect to all other electrodes 
tied together. 

SPECIAL RATINGS & PERFORMANCE DATA 

Shock Rating: 

Impact Acceleration  1000 max. g 

This test is performed on a sample lot of tubes from each 

production run to determine abi l ity of tube to withstand the 
specified impact acceleration. Tubes are held rigid in four 
different positions in a Navy Type, High—impact (flyweight) 
Shock Machine and are subjected to 20 blows at the specified 

maximum impact acceleration. At the end of this test, tubes 
are criticized for change in transconductance, reverse grid 
current, and heater—cathode leakage current, and are then 
subjected to the Variable—Frequency Vibration Test described 
below. 

1 

Fatigue Rating: 

Vibrational Acceleration   2.5 max. g 

This test is performed on a sample lot of tubes to 

determine abi l ity of tube to withstand the specified vibrational 

acceleration. Tubes are rigidly mounted, suppl ied with normal 

heater voltage only, and subjected for 48 hours to 2.5-g 
vibrational acceleration at 60 cycles per second in a direction 
perpendicular to the longitudinal axis of the tube. At the 
end of this test, tubes are criticized for the same character-

/111\ istics and end—voint values as in the Shock Rating Test 
I ~ described above. 

Variable-Frequency Vibration Performance: 

This test is performed on a sample lot of tubes from each 
production run. The tube is operated under the conditions 
specified in CHARACTERISTICS RANGE VALUES for Transconduct once 
( 1 1 with the addition of a plate-load resistor of 2000 ohms. 
During operation, tube is vibrated in a direction perpendicular 

to the longitudinal axis of the tube through the frequency 
range from 50 to 15,000 cycles per second under the fol lowing 
conditions: a sweep rate of one octave per 30 seconds from 
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50 to 3000 cps, a 7-second sweep from 3000 to 15,000 cps, 
and a constant vibrational acceleration of I g. During the 
test, tube must not show an rms output voltage in excess 
of: ( I ) 35 mi l l ivolts from 50 to 1000 cps, (21 60 mi l l ivolts 
from 3000 to 6000 cps, and l31 500 mi l l ivolts from 6000 
to 15,000 cps. 

Low-Pressure Voltage-Breakdown Test: 

This test is performed on a sample lot of tubes from each 
production run. In this test, tubes are operated with 240 
rms volts appl ied between plate and al l other electrodes and 
wi l l not break down or show evidence of corona when subjected 
to airpressures equivalent to altitudes of up to 100,000 feet. 

Heater Cycling: 

Cycles of Intermittent Operation   2000 min. cycles 
This test is performed on a sample lot of tubes from each 

production run under the fol lowing conditions: heater volts 
= 7.5 cycled one minute on and two minutes off; heater 100 
volts negative with respect to cathode; grid, plate, and metal 
shel l connected to ground. At the end of this test, tubes are 
tested for open heaters, heater-cathode shorts, and heater-
cathode leakage current. 

Shorts and Continuity: 

This test is performed on a sample lot of tubes from each 
production run. Tubes are subjected to the Thy rat ron-Type 
Shorts Test described in MIL-E-I D, Amendment 2, paragraph 
4.7.7, except that tapping is done by hand with a soft rubber 
tappero. See accompanying Shorts—Test Accebtance—Limits curve. 
Tubes are criticized forpermanent or temporary shorts and open 
circuits. 

Early-Hour Stability Life Performance: 

This test is performed on a sample lot of tubes from each 
production run to insure that tubes are properly stabi l ized. 
In this test, tubes are operated for 20 hours at maximum-
rated plate dissipation. After 2 hours of operation and 
again after 20 hours of operation, tubes are checked for 
t ransconduct an ce under the conditions specified in CHARACTER-
ISTICS RANGE VALUES for Transconduct ante ( I 1. A tube is 
rejected if its transconductance after two or 20 hours of 
operation has changed more than 10 per cent from the 0-hour 
value. 

100-Hour Life Performance: 

This test is performed on a sample lot of tubes from each 
production run to insure a low percentage of early -hour 
i nope rative s. Tubes are operated for 100 hours at maximum-
rated plate dissipation, and then subjected to the Shorts and 
Continuity test previously described. Tubes must show a value 
not less than 6200 micro mhos for Transcond uctance 1 1 1, and a 
value not greater than 0.2 microamperes for reverse grid current 
under conditions specified in CHARACTERISTICS RANGE VALUES. 
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1000-Hour Conduction Life Performance: 

This test is performed on a sample lot of tubes from each 

production run to insure high qual ity of the individual tube 

and guard against epidemic fai lures due to excessive changes 

in any of the characteristics indicated below. In this test, 

tubes are operated for 1000 hours at maximum—rated plate 

dissipation, and then criticized for inope ratives, reverse 

grid current, heater—cathode leakage current, and leakage 

resistance. In addition, the average change in transconductance 

of the lot from the 0—hour value for Transconductance ( I ) 

specified in CHARACTERISTICS RANGE VALUES, must not exceed 

15 per cent at 500 hours, and 20 per cent at 1000 hours. 

1000-Hour Standby Life Performance: 

This test is performed on a sample lot of tubes from each 

production run. The tubes are operated for 1000 hours with only 
normal heater voltage appl ied. Tubes are criticized for inter—
electrode leakage, reverse grid current, change in trans—
conductance of individual tubes from values at 0—hours and 
cathode interface resistance greater than 25 ohms. Interface 
resistance is measured by Method B of ASTM specification 
F300-57 T. 

tl Specifications for tapper suppl ied on request. 
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.400~~MAX. DIA, 

200 ~ MIN. {~ 
DIA. FLAT 

METAL 
SHELL 

BASE 
JEDEC N4 ES-65 

.100" MIN. 

.130 ~ MAX. 

5 PINS 
.016 ~~t .00I~~ DIA. 

LARGE 
LUG 

—.435~~MAX. DIA.—► 
(NOTE I) 

•-PIN CUT OFF 

.625 
MAX. 

.B00~ 
MAX. 

20NE P: 
(NOTE 2) ~ 

.19
I

0~~ 

r ~ 

CERAMIC 
WAFER 

SMALL 
LUG 

92C5-10970 

NOTE 1: MAXIMUM OUTSIDE DIAMETER OF 0.440" t5 PERMITTED 
ALONG 0.190" LUG LENGTH. 

NOTE 2: SHELL TEMPERATURE SHOULD BE MEASURED IN ZONE "A" 
BETWEEN BROKEN LINES. 
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AVERAGE PLATE CHARACTERISTICS 
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AVERAGE CHARACTERISTICS 
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High-Mu Twin Triode 

9-PIN MINIATURE TYPE 

For Use in Mobile-Communications Equipment 
Operating from 6-Cell Storage-Battery Systems 

GENERAL DATA 

Electrical: 

Heater Characteristics and Ratings (Absolute-Maximum Valuesl: 
Voltage (AC or DC)°  13.5 t 1.5 volts 
Current at heater volts = 13.5 0.150 amp 
Peak heater-cathode voltage (Each unit): 

Heater negative with 
respect to cathode   100 max. volts 

Heater positive with 
respect to cathode   100 max. volts 

Direct Interelectrode Capacitances (Aoprox.): 

Without With 
External External 
Shield Shieldb

Grid-Drive 0¢e ration: 

Grid to plate (Each unit). 1.6 1.6 µµf 
Grid to cathode and heater 

(Each unit)   2.5 2.5 µµf 
Plate to cathode and heater 
(Unit No.l)   0.45 1.2 µµf 

Plate to cathode and heater 
(Unit No. 2)   0.38 1.3 µµf 

Cathode-Drive Operation: 

Cathode to plate 
(Unit No. l)   0.2 0.184 µµf 

Cathode to plate 
(Unit No. 2)   0.24 O.Zd µµf 

,~.~ Cathode to grid and heater 
(Each unit)   5 5d µµf 

Plate to grid and heater 
(Unit No.l)   1.9 2.7d µµf 

Plate to grid and heater 
(Unit No.2)   1.8 2.7d µµf 

Heater to cathode 
(Each unit)   2.8 2.8~ µµf 

~~ Plate to plate   0.24 - Nµf 

Characteriatics, Clasa A I AnDlif ier (Each Unit): 

Heater Voltage   13.5 volts 
Plate Supply Voltage   250 volts 
Cathode Resistor   200 ohms 
Ampl ification Factor   60 
Plate Resistance (Approx.)   10900 ohms 
Transconductance   5500 µmhos 
Plate Current  10 ma 
Grid Voltage (Approx.) for plate µa 10 -12 volts 
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Mechanical: 

Operating Position  Any 
Type of Cathodes  Coated Unipotential 
Maximum Overall Length   2-3/16" 
Maximum Seated Length  1-15/16" 
Length, Base Seat to Bulb Top (Excluding tip). 1-9/16" t 3/32" 
Diameter   0.750" to 0.875" 
Dimensional Outl ine See General Section 
Bulb   T6-1/2 
Base   Small-Button jJoval 9-Pin (JEDEC No.E9-1) 

Basing Designation for BOTTC4~ VIEW   9EP 

Pin 1 -Plate of 
Unit No.2 

Pin 2 -Grid of 
Unit No.2 

Pin 3 -Cathode of 
Unit No.2 

Pin 4 -Heater 
Pin 5 -Heater 

Pin 6 -Plate of 
Unit No.l 

Pin 7 -Grid of 
Unit No.l 

Pin 8 -Cathode of 
Unit No.l 

Pin 9 -Do Not Use 

AMPLIFIER — Class AI 

Valves are for Each Unit 

Maximum Ratings, Absolute-Mazimum Values: 

PLATE VOLTAGE  330 max. volts 
GRID VOLTAGE: 

Negative-bias value  55 max. volts 
Positive-bias value  0 max. volts 

PLATE DISSIPATION 2  75 max. watts 
BULB TEMPERATURE (At hottest 

point on bulb surface)   180 max. °C 

Maximum Circuit Values: 

Grid-Circuit Resistance: 
For fixed-bias operation 0  25 max. megohm `~ 
For cathode-bias operation   1 max. megohm 

a Heater will withstand momentary excursions from 11.0 to 16.0 volts. 
b 
Nith external shield JEDEC No.315 connected to cathotle of unit untler 
test except as noted. 

e Nith external shieitl JEDEC No.315 connecletl to ground. 
d 

Nlth external shleltl JEDEC No.315 connected to grid of unit under test. 

SPECIAL RATINGS AND PERFORMANCE DATA 

Heater-Cycl ing: 

Cycles of Intermittent Operation   1160 min. cycles 
This test is performed on a sample lot of tubes from each 

production run under the fol lowing conditions: Heater volts = 
19.5 cycled one minute on and two minutes off; heater 135 
volts negative with respect to cathode; al l other elements 

~YY/ 
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connected to ground. At the end of this test, tubes are tested 

-..~ for heater—cathode shorts and open circuits. 

Low-Frequency Vibration Performance: 

This test is performed on a sample lot of tubes from each 

production run under the fol lowing conditions: Units connected 

in paral lel, heater volts = 13.5, plate—supply volts = 250, 

grid volts = —3, plate load resistor (ohms) = 2000, and vibra—

tional acceleration = 2.5 g at 25 cps. In this test, the rms 

output voltage must not exceed 150 mi l l ivolts. 

500-Hour Intermittent Life Performance: 

This test is performed on a sample lot of tubes from each 

production run to insure high qual ity of the individual tube 

and to guard against epidemic fai lures. Life testing is 

conducted underthe fol lowing conditions: Heater volts = 15.0 

and maximum—rated plate dissipation. 
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AVERAGE PLATE CHARACTERISTICS 
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AVERAGE CHARACTERISTICS 
Ef=13,5 VOLTS 
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Beam Power Tube 
9-PIN MINIATURE TYPE 

Quick-Heating-Filament Type for 
Mobile-Communications Equipment 

GENERAL DATA 
Electrical: 

Filament, Coated: 
Voltage (AC or DC)   6.3 ± 10% volts 

When operated from storage-battery systems, the fila-

ment may 6e subjected to -voltage variations as great 

as ± ao per cent. Although such extremes in filament 
voltage may be tolerated for short periods, increased 

equipment reliability can be achieved with improved 

supply-voltage regulation. 

Current at 6.3 volts 0  65 amp 
Heating time   Less than 1 second 

Direct Interelectrode Capacitances:a
Grid No.l to plate 0  14 max. pf 
Grid No.1 to fi lament, grid No.3, 

and grid No  2   8.5 pf 
Plate to fi lament, grid No.3, 
and grid No  2   5.5 pf 

Characteristics, Class A l Ampl ifier: 

Plate Voltage  200 volts 
Grid No  3  Connected to pin s at socket 

Grid-No.2 Voltage  185 volts 
Grid-No.1 Voltage  -6 volts 
Mu-Factor, Grid No.2 to Grid No  1   11.5 
Transconductance   6700 Nmhos 
Plate Current  36 a~a 
Grid-No.2 Current  2.~ ma 

Mechanical: 
Operating Position   Vertical, base up or down, 

or Horizontal with pins 2 and 8 in vertical plane 
Maximum Overal l Length   2-5/8" 
Maximum Seated Length  2-3 /8" 
Length, Base Seat to Bulb Top (Excluding tip)  2" t 3/32" 
Diameter   0.750" to 0.875" 
Dimensional Outl ine  _ See General Section 
.Bulb   T6-1/2 
Base   Small-Button Noval 9-Pin (JEDEC No.E9-1) 
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Basing Designation for BOTTOM VIEtM  9PB 

Pin 1 -Filament (-) 
Pin 2 -Grid No.l 
Pin 3 -Grid No.2 
Pin 4 - LC (See NOTE) 
Pin 5 - LC (See NOTE) 

Pin 6 - Plate 
Pin 7 -Grid No.3 
Pin 8 -Grid No.2 
Pin 9 -Filament (+) 

NOTE: May be used only under conditions speci-
fied in Oye rating Considerations. 

RF POWER AMPLIFIER b OSCILLATOR — Class C Telegraphyb 
and 

RF POWER AMPLIFIER — Class C FM Telephony 

Maximum ICAS` Ratings, Absolute-.Maximum Values: 

Up to i75 Nc 

DC PLATE VOLTAGE  300 max. volts 
GRID No.3 (SUPPRESSOR GRID) .Connect to pin i at socket 
DC GRID-N o.2 (SCREEN-GRID) 
SUPPLY VOLTAGE 300 max. volts 

DC GRID-No.2 VOLTAGE  250 max. volts 
DC GRID-No.1 (CONTROL~RID) VOLTAGE -125 max. volts 
DC PLATE CURRENT  60 max. ma 
DC GRID-No.2 CURRENT  10 max. ma 
DC GRID-No.l CURRENT  5 max. ma 
PLATE INPUT   18 max. watts 
GRID-No.2 INPUT   1.5 max. watts 
PLATE DISSIPATION   10 max. watts 
BULB TEMPERATURE (At hottest 

point on bulb surface)   225 max. oC 

Typical ICAS° Operation:d 

As ampli}ier at iq5 Mc 

DC Plate Voltage  300 300 volts 
Grid No.3  Connected to yin i at socket 
DC Grid-No.2 Voltages   160 185 volts 
DC Grid-No.l Voltagef from a grid-No.l 

resistor of 18,000 ohms   -36 -39 volts 
Peak RF Grid-No.l Voltage   41 43 volts 
DC Plate Current  50 60 ma 
DC Grid-No.2 Current  2.5 4 ma 
DC Grid-No.l Current (Approx  )   2 2.2 ma 
Driving Power9 (Approx  )   1 1 watt 
Useful Power Outputh (Approx.). 5.5 7 watts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance 0  1 max. megohm 
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PLATE MODULATED RF POWER AMPLIFIER — Class C Telephony 

Carrier conditions tier tube for use 
with a maximum modulation. factor of i 

M8Ximum ICAS° Ratings, Absolute-Maximum Values: 

Uy to i75 He 

DC PLATE VOLTAGE  250 max. volts 
GRID No.3  Connect to yin i at socket 
DC GRID-N o.2 VOLTAGE  250 max. volts 
DC GRID-No.1 VOLTAGE  -125 max. volts 
DC PLATE CURRENT  60 max. ma 
DC GRID-No.2 CURRENT  10 max. ma 
DC GRID-No.1 CURRENT  5 max. ma 
PLATE INPUT   15 max. watts 
GRID-No.2 INPUT   1.4 max. watts 
PLATE DISSIPATION   7 max. watts 
BULB TEMPERATURE (At hottest 

point on bulb surface)  225 max. °C 

Typical ICASo Operation:d 

At i~5 Alc 

DC Plate Voltage  250 volts 
Grid No.3  Connected to yin i at socket 
DC Grid-No.2 Voltagei   250 volts 
DC Grid-No.1 Voltagei from a grid-No.1 

resistor of 33,.000 ohms   -70 volts 
Peak RF Grid-No.l Voltage   75 volts 
DC Plate Current  60 ma 
DC Grid-No.2 Current  2.5 ma 
DC Grid-No.l Current (Approx  )   2.1 ma 
Driving Power9 (Approx  )   1 watt 
Useful Power Output h (Approx  )   6.5 w is 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance  0.1 max. megohm 

FREQUENCY MULTIPLIER 

MaXimUm ICASo RatingS, Absolute-Maximum Values: 

DC PLATE VOLTAGE  300 max. volts 
GRID No.3  Connect to yin i at socket 
DC GRID-No.2 SUPPLY VOLTAGE   300 max. volts 
DC GRID-No.2 VOLTAGE  250 max. volts 
DC GRID-No.l VOLTAGE  -125 max. volts 
DC PLATE CURRENT  50 max. ma 
DC GRID-No.2 CURRENT  10 max. ma 
DC GRID-No.l CURRENT  5 max. ma 
PLATE INPUT   15 max. watts 
GRID-No.2 INPUT   1.5 max. watts 

10 max. watts 
BULB TEMPERATURE (At hottest 

point on bulb surface)   225 max. °C 

PLATE DISSIPATION 
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Typical ICAS` Operation: 

As doubler to Iryg Mc 

DC Plate Voltage  
Grid No  3  Connected 

250 
to yin 

300 
1 at 

volts 
socket 

DC Grid—No.2 Voltage° 200 215 volts 
DC Grid—No.l Voltagef from a grid—No.l 

resistor of 53,000 ohms —53 —80 volts 
Peak RF Grid—No.l Voltage 60 87 volts 
DC Plate Current  45 50 ma 
DC Grid—No.2 Current  3 4 3.4 ma 
DC Grid—No.1 Current (Approx.)  1 L 5 ma 
Driving Power9 (Approx.)  0 4 0.5 watt 
Useful Power Outputj (Approx.)  2 5 3.5 watts 

As triyler to iryg Mc 

DC Plate Voltage  250 250 volts 
Grid NO  3  Connected to yin 1 at socket 
DC Grid—No.2 Voltagee 180 225 volts 
DC Grid—No.l Voltage9 from a grid—No.1 

resistor af• 
50,000 ohms —90 — volts 
60,000 ohms — —108 volts 

Peak RF Grid—No.l Voltage 105 118 volts 
DC Plate Current  40 50 ma 
DC Grid—No.2 Current  2 5 3.4 ma 
DC Grid—No.l Current (Approx.)  1 8 1.8 ma 
Driving Power9 (App~ox.)  0 4 0.6 watt 
Useful Power Outputb (Approx.)  1 4 2 watts 

Maximum Circuit Values: 

Grid—No.l—Circuit Resistance  0 1 max. megohm 

a Without external shield. 
b 
Key-down conditions per Lube without ampl itude modulation. Ampl itude 
modulation essentially negative maybe used it" the positive peak of the 
audio-frequency envelope does not exceed 115 per cent of the carrier 
conditions. 

d Intermittent Commercial and Amateur Service. 
d Pins LL and 5 at rf ground. 
e obtained preferably from a separate source or from the plate-voltage 

supply with a voltage divider. If a ist or i sed, it should 
be adjustable to Permit obtaining the desiretl operating plate current 
after Initial tuning adjustments are completed. 

f Obtained from a gritl-No.i resistor, or from a combination of grid-ao.1 
resistor and either fixed supply or cathode resistor. The combination 
of grid-N o.i resistor and fixed supply has the advantage of not only 
protecting the tube from damage through loss of excitation Dut also of 
minimizing distortion by bias-supply compensation. 

9 Driving power includes circuit losses and is the actual power measured 
at the input to the grid circuit. 

b Measured at load. 

~ Obtained preferably from a separate source modulated along with the 
plate supply,_ or from the modulated plate supply through a series 
resistor. It is recommended that to is resistor be adjustable to pe rmit 
obtaining the desired operating plate current after initial tuning 
adjustments are made. 
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CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Nin. Max. 

Filament Current  1 0.59 0.71 amp 
Transconductance 1  2 5700 — µmhos 
Plate Current 1  2 27 52 ma 
Plate Current 1  3 - 75 µa 
Grid-No.2 Current 1  2 - 5 ma 
Reverse Grid-No.1 Current 1  4 - 1 µa 
Leakage Resistance: 
Between grid No.l and all 
other electrodes tied together. 1,5 100 - megohms 

Between plate and all other 
electrodes tied together. 1,6 100 - megohms 

Note I: With 6.3 volts dG on filament. 

Mote 2: With do plate volts= 200, grid No.3 ConneC ted to pin 1 at socket, 
do gritl-No.2 volts = 185, and do grid-No.l volts = -6. 

Note 3: With do plate volts = 200, grid No.3 connected to pin 1 at 
socket, do grid-No.2 volts = IaS, and do grid-No.1 volts = -36. 

Note N: With do plate volts = 215, grid No.3 connected to pin 1 at 
socket, do grid-N0.2 volts = 215, and do grid-No.1 resistor = 
0.1 megohm. 

Note 5: With grid No.i 100 volts negative with respect to all other 
electrodes tied Logethe r. 

H ote 6: With plate 300 volts negative with respect to all other electrodes 
tied together. 

OPERATING CONSIDERATIONS 

The socket connections to ginsq and g, which are designated 
LC on the basing diagram, may be used to minimize the ab—
sorption of rf power in the fi lament circuit by connecting 
pins 4 and 5 to ground through a capacitor, close to the socket. 
Pin I is directly grounded and pin 9 is bypassed by using a 
f eedthrough capacitor when bringing this fi lament lead through 
the chassis. 

Shielding of the 7905 may be used in "straight—through" 
rf ampl ifier service to minimize external feedback from the 
plate to grid No. 1. A grounded shield crossing the terminal 
end of the tube socket through the space between pins 2 and 3 
and the space between pins 8 and 9, is general ly adequate for 
this purpose. No shielding is necessary for either frequency 
doubler or tripler operation. 

"~ 
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AVERAGE PLATE CHARACTERISTICS 
Ef=6.3 VOLTS DC 
GRID No.3 CONNECTED TO PIN I AT SOCKET. 
GRID-No.2 VOLTS=185 
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AVERAGE CHARACTERISTICS 
Ef=6.3 VOLTS DC 
GRID No.3 CONNECTED TO PIN I AT SOCKET. 
GRID—No.2 VOLTS=185 
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AVERAGE CHARACTERISTICS 
Ef=6.3 VOLTS DC 
GR D No.3 CONNECTED TO PIN I AT SOCKET 
GRID-No.2 VOLTS=185 
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Medium-Mu Triode 
NUVISTOR TYPE 

For Use with Low-Voltage Power Supplies 
in Industrial and Military Applications 

GENERAL DATA 

I 

/  Any 
  Coated Unipotential 

0  800" 
0  625" 
0  440" 

1.9 grams 
Metal Shell MT4 

South Homan 

Electrical: 
Heater Characteristics and Ratings: 

Voltage (AC or DC)   6.3 ± 0.6 volts 
Current at heater volts = 6.3   0.135 amp 
Peak heater-cathode voltage: 
Heater negative with respect to cathode 100 max. volts 
Heater positive with respect to cathode 100 max. volts 

Direct Interelectrode Capacitances (Approx ): 
Grid to plate  2.1 pf 
Grid to .cathode, shell, and heater. 4.0 pf 
Plate to cathode, shell, and heater 1.7 pf 
Plate to cathode 0  34 pf 
Heater to cathode   1.4 pf 

Characteristics, Class Ai Ampl ifier: 
Plate Supply Voltage  24 volts 
Grid  Connected to negative end of cathode resistor 
Cathode Resistor  100 ohms 
Ampl ification Factor  11.5 
Plate Resistance (Approx  )   1530 ohms 
Transconductance  7500 µmhos 
Plate Current   8.7 ma 
Grid Voltage (Approx.) for plate µa = 50. -5 volts 

Mechanical: 
Operating Position 
Type of Cathode 
Maximum Overall Length 
Maximum Seated Length 
Maximum Diameter 
Weight (Approx  ) 
Envelope 
Socket: 

Crimp Mounting —
Cinch Mfg.,Co., 1026 

No.133 65 10 001, 
Industrial Electronic Hardware Corp_, 109 Prince Street, 

New York 12, N.Y., No. MSN 0905-1, MSN 0905-2, MSN 0905-
3; or equivalent. 

Flange Mounting —
Cinch Mfg. Co., No. 133 65 10 003, or equivalent. 

Printed Board (Stand-off) —
Cinch Mfg. Co., No. 133 65 10 041, or equivalent. 

Ave., Chicago 24, I11., 

f Indicates a change. 
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Base. Medium Ceramic-Wafer Twelvar 5-Pin (JEDEC No.E5-65) 
Basing Designation for BOTTOM VIEW  12AQ 

Pi n la - Do Not Use 
Pin 2 -Plate 
Pin 3 -Same as Pin 1 
Pin 4 -Grid 
Pin 5 -Same as Pin 1 
Pin 6 -Same as Pin 1 
Pin 7 -Same as Pin 1 
Pin 8 -Cathode 
Pin 9 -Same as Pin 1 
Pin 10 -Heater 
Pin 12 -Heater INDEX=LARGE LUG 

••SHORT PIN; IC-DO NOT-USE 

INDUSTRIAL SERVICE 

MdxlmUm Ratings, Absolute-Maximum Values: 

For operation at any altitude 

PLATE VOLTAGE   50 max. volts 
GRID VOLTAGE: 

Negative-bias value  55 max. volts 
Peak-positive value  2 max. volts 

GRID CURRENT  2 max. ma 
CATHODE CURRENT   15 max. ma 
PLATE DISSIPATION 0  45 max. watt 

+Typical Operation: 

Plate Supply Voltage  12 24 volts 
Grid Supply Voltage   - 0.7 volt 
Grid Resistor   33000 - ohms 
Ampl ification Factor  ` 12 12 
Plate Resistance (Approx  )   1500 1500 ohms 
Transconductance  8000 8000 µmhos 
Plate Current   5.5 9.5 ma 

Maximum Circuit Values: 

Grid-Circuit Resistance:b 

For fixed-bias operation  10 max.. megohms 
For cathode-bias operation  10 max. megohms 

~ a Pin is of alength such that its end does not Louch the socket insertion 
plane. 

b For operation at metal-shell temperatures up to 150° C., et al-shell tem-
peratures are measured in zone ^A` (See Dtimensi onal Outline). For tem-
peratures above 150° C., see accompanying Cr id-Circuit-Resistance Rating 
Chart. 

.y CHARACTERISTICS RANGE VALUES 

Heater Current 
Direct Interelecirode 
Capacitances: 
Grid to plate  

Note Xron. Naz. 

1 0.125 0.145 amp 

2 1.8 2.4 pf 
+ Indicates a change. 
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Note Nin. Nax. 

~~ 

Grid to cathode, shell, 
and heater  2 3.4 4.6 pf 

Plate to cathode, shell, 
and heater  2 1.4 2.0 pf 

Heater to cathode  2 1.1 1.7 Gf 
Plate to cathode  2 0.26 0.42 pf 

Plate Current (1) 1  3 6.7 10.7 ma 
Plate Current (21 1  4 - 50 µa 

Transconductance (1) 1  3 6500 8500 µmhos 
Transconductance (2) 3  5 5700 - µmhos 
Transconductance Change: 

Difference between trans-
conductance (1) and trans-
conductance (2), expressed 
in per cent of transcon-
ductance (1)   - - 15 % 

Reverse Grid Current 1  6 - 0.05 µa 
Ampl ification Factor 1  3 9 14 
Heater-Cathode Leakage Current: 

Heater negative with 
respect to cathode 1  7 5 µa 

Heater positive with 
respect to cathode 1  7 - 5 µa 

Leakage Resistance: 
Between grid and all other 
electrodes tied together. 1,8 1000 - megohms 

Between plate and all other 
electrodes tied together. 1,9 1000 - megohms 

Note 1: With 6.3 volts ac or tic on heater. 

Note 2: Measured in accordance with EIA Standard RS-191-a. 

Note 3: With do plate supply volts = 2a, cathode resistor = 100 ohms, 
antl cathode-Dypass Capacitor = 1000 µt. 

Note LL: With do plate volts = 24, dt grid volts = -10, and metal Shell 
connected to ground. 

Note 5: With 5.7 volts ac or do on heater. 

Note 6: With do plate volts = u0, grid supply volts = -2, grid resistor 
= 1 megohm, and metal shell connected to ground. 

Note 7: With 100 volts do appl ied Det ween heater and cathode. 

Note 8: With grid 100 volts negative with respect Lo all other electrodes 
Lied together. 

Note 9: Mich plate 100 volts negative with respect to alt other elect rode5 
tied together. 

SPECIAL RATINGS & PERFORMANCE DATA 

Shock Rating: 

Impact Acceleration   1000 max. g 
This test is performed on a sample lot of tubes from each 

production run to determine abi l ity of tube to withstand the 
specified impact acceleration. Tubes are held rigid in four 
different positions in a Navy Type, High-impact Iflyweigfit) 
Shock Machine and are subjected to 20 blows at the specified 
maximum impact acceleration. At the end of this test, tubes 
are criticized for change in transcond uctanc e, reverse grid 
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8056 
current, and heater-cathode leakage current, and are then 
subjected to the Variable-Frequency Test described below. 

Fatigue Rating: 

Vibrational Acceleration 2  5 max. g 

This test is performed on a sample lot of tubes ~to deter-

mine abi l ity of tube to withstand the specified vibrational 

acceleration. Tubes are rigidly mounted, suppl ied with nomi-

nal heater voltage only, and subjected for 48 hours to 2.5-g 
vibrational acceleration at 60 cycles per second in the X1

position. At the end of this test, tubes are criticized for 

the same characteristics and end-point values as in the Shock 

Rating Test described above. 

Variable-Frequency Vibration Performance: 

This test is performed on a sample lot of tubes from each 
production run. The tube is operated under the conditions 
specified in CHARACTERISTICS RANGE VALUES for Transcond uctance 

I I ) with the addition of a plate-load resistor of 2000 ohms. 

During operation, tube is vibrated in the Xr position through 

the frequency range from 50 to 15,000 cycles per second under 

the fol lowing conditions: a sweep rate of one octave per 30 

seconds from 50 to 3000 cps, a 7-second sweep from 3000 to 

15,000 cps, and a constant vibrational acceleration of 4 g. 

During the test, tube must not show an output voltage across 

the plate-load resistor in excess of: 1 1 1 20 rms mi l l ivolts 

from 50 to 3000 cps, 12) 50 peak mi l l ivolts from 3000 to 6000 
cps, and 131 500 peak mi l l ivolts from 6000 to 15,000 cps. 

Low-Pressure Voltage-Breakdown Test: 

This test is performed on a sample lot of tubes from each 

production run. In this test, tubes are operated with 250 
rms volts appl ied between plate and al l other electrodes and 
wi l l not break or show evidence of corona when subjected to 

air pressures equivalent to altitudes of up to 100,000 feet. 

Heater Cycling Life Performance: 

Cycles of Intermittent Operation  2000 min. cycles 

This test is performed on a sample lot of tubes from each 
production run under the fol lowing conditions: heater volts 

= 8.5 cycled one minute on and two minutes off; heater 180 
volts negative with respect to cathode; grid, plate, and metal 

shel l connected to ground. At the end of this test, tubes are 
tested for open heaters and heater-c at hdde shorts. 

Shorts and Continuity: 

This test is performed on a sample .I of of tubes from each 

production run. Tubes are subjected to the Thy rat ron-Type 
Shorts Test described in MIL-E-I D, Amendment 2, Paragraph 

4.7.7, except that tapping is done by hand with a soft rubber 

tapperc. See accompanying Shorts-Pest Accebtance-Limits 

curve. Tubes are criticized for permanent or temporary shorts 

and open circuits. 
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Early-Hour Stability Life Performance: 
This test is performed on a sample lot of tubes from each 

production run to insure that tubes are properly stabi l ized. 
In this test, tubes are operated for 20 hours at maximum-
rated plate dissipation. After 2 hours of operation and again 
after 20 hours of operation, tubes are checked for transcon-
ductance under the conditions specified in CHARACTERISTICS 
RANGE VALUES for Transconductance ( I ). A tube is rejected if 
its transconductance after 2 or 20 hours of operation has 
changed more than 10 per cent from the 0-hour value. 

100-Hour Life Performance: 
This test is performed on a sample lot of tubes from each 

production run to insure a low percentage of early-hour in-
operatives. Tubes are operated for 100 hours at maximum-rated 
plate dissipation, and then subjected to the Shorts and Con-
tinuity Test previously described. Tubes must then show a 
transconductance of not less than 5500 µmhos under the + 
conditions specified in CHARACTERISTICS RANGE VALUES for 
Transconductance 1 1 1. 

1000-Hour Conduction Life Performance: 
This test is performed on a sample lot of tubes from each 

production run to insure high qual ity of the individual tube 
and guard against epidemic fai lures due to excessive changes 
in any of the characteristics indicated below. In this test, 
tubes are operated for 1000 hours at maximum-rated plate 
d issipat fond, and then criticized for .i Hope ratives, reverse 
grid current, heater-cathode leakage current, and leakage 
resistance. In addition, the average change in transconduct-
ance of the tot from the 0-hour value for Tra nsconduct ante l l ) 
specified in CHARACTERISTICS RANGE VALUES, must not exceed 15 
per cent at 500 hours, and 20 per cent at 1000 hours. 

1000-Hour Standby Life Performance: 
This test is performed on a sample lot of tubes from each 

production run. The tubes are operated for 1000 hours with 
only heater voltage appl ied. Tubes are criticized for inter -
electrode leakage, reverse grid current, and for cathode inter- + 
face resistance greater than 25 ohms. Interfiace resistance is 
measured by Method B of ASTM specification F300-57T. 

c SDec ifications for LaDDer suppl ied on request. 
d At metal-shell temperature of 150 C. 

+ Indicates a change. 
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-.400 MAX. DIA~ 

.eoo 
Max. 

MT4 
METAL 
SHELL 

.625 
MAx. 

~—

ZON~ A 
(NOTE 2) 

.190 

I~—.435 MAx. DIA.—~I BASE 
(NOTE O JEDEC No. ES-65 

92CS-12024 

DIMEN SONS IN INCHES 

BOTTOM VIEW 
Showing Arrangement for All I I Base Pins 

LARGE 
LUG 

•=SHORT PIN 

CERAMIC 
WAFER 

I_ SMALL 
f LUG 

92CS-i2i62 

MODIFIED BOTTOM VIEW 
With Element Connections Indicated 

and Short Pins Not Shown 

LARGE 
LUG 

SMALL 
LUG 

9265 -i2~61 

NOTE I : MAXIMUM OUTSIDE DIAMETER OF 0.440" IS PERMITTED 

ALONG 0.190" LUG LENGTH. 

NOTE 2: METAL-SHELL TEMPERATURE SHOULD BE MEASURED IN 

ZONE "A". 
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GRID-CIRCUIT-RESISTANCE 

RATING CHART 
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AVERAGE PLATE CHARACTERISTICS 
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AVERAGE PLATE CHARACTERISTICS 
With Grid Resistor as Variable 

Ef =6.3 VOLTS 
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AVERAGE PLATE CHARACTERISTICS 
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AVERAGE PLATE CHARACTERISTICS 

With Grid Current as Variable 
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AVERAGE PLATE CHARACTERISTICS 
With Transconductance as Variable 
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SHORTS-TEST ACCEPTANCE LIMITS 
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High-Mu Triode 
NUVISTOR TYPE 

For Cathode-Drive-Amplifier Applicatiorzs at Frequencies 
Up to 1200 MNz and as an Oscillator Tuhe having Excellent 

Stahility Over a Wide Range of Frequencies 

ELECTRICAL CHARACTERISTICS 

Bogey Values 

/~"\ 

~, 

L, 

Heater Voltage, AC or DC   Eh 6.3 V 
Neater Current at Eh = 6.3 V  Ih 135 mA 
Direct Interelectrode Capacitances 

Input: K to (G, S, H)   ci 6.0 pF 
Output: P to (G, S, H)   co 1.3 pF 
Cathode to plate   ckp 0.046 max pF 
Heater to cathode  cbk 1.4 pF 

CLASS Al AMPLIFIER 

For Following Characteristics see Conditions 

Amplification Factor   µ 70 
Plate Resistance (Approx.)   rp 5600 S2 
Transconductance   gm 12400 µmho 
DC Plate Current   Ib 10 mA 
Cutoff DC Grid Voltage for Ib = 10 µA. Ec(co) -5 V 

Conditions 

Heater Voltage   Eh 6.3 V 
Plate Supply Voltage   Ebb I 10 V 
Grid Supply Voltage  Ecc 0 V 
Cathode Resistor   Rk 47 f2 

ABSOLUTE-MAXIMUM RATINGS 

For operation at any altitude 

Plate Supply Voltage   Ebb 330 V 
DC Plate Voltage   Eb 150 V 
Grid Voltage 

DC positive value  Ec 0 V 
DC negative value  Ec -55 V 

Peak Heater-Cathode Voltage  ehkm ±100 V 
Heater Voltage, AC or DC   Eh 5.7 to 6.9 
Average Cathode Current  Ik((av) 15 mA 
Plate Dissipation  rb t.5 W 

MAXIMUM CIRCUIT VALUES 
/~'~ Grid-Circuit Resistancea 

For fixed-bias operation   Rg(ckt) 0.5 Mfg 
For cathode-bias operation   Rg(ckt) I ~ 
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MECHANICAL CHARACTERISTICS 

Operating Position Any 
Type of Cathode Coated Unipotential 
Maximum Overall Length (lm)  0.985 in 
Maximum Seated Length (lsm)  0.780 in 
Maximum Diameter (dm)  0.440 in 
Weight (Approx.) 2  2 g 
Dimensional Outline 
Envelope  

JEDEC No.4-6 
JEDEC MT4 

Base Medium-Ceramic-Wafer Twelvar 5-Pin (JEDEC E5-79) 

BASING DIAGRAM (Bottom View) 
K 

Pin 2 -Cathode 
Pin 4 -Cathode 
Pin ]b Do Not Use 

Pin 8 -Cathode 
Pin 10 -Heater 
Pi n 12 -Heater 
Metal Shel l-Grid 

Too Cap - Plate 
K 

INDEX =LARGE LUG 
• =SHORT PIN—IC 

~ METAL 
SHELL w' 

V 

TYPICAL OPERATION 

As Cathode-Drive RF Amplifier 

12CT 

Frequency f 450 700 1200 MHz 
Heater Voltage  Eh 6.3 6.3 6.3 V 
Plate Supply Voltage  Ebb I 10 I 10 I 10 V 
Cathode Resistor  Rk 47 47 47 S2 
Average Plate Current Ib(av) 10 10 10 mA 
Bandwidth - 6 12 12 MHz 
Power Gain  - 16.5 12.5 10.5 d6 
Noise Factoro NF 6.5 9.5 12.2 dB 

~ a For opera ci on t ecal-shell tempe re tore of 150 °C. For operation at 
Cher m cal-shell temperatures, s e Grid-Circuit Resistance Chart. 

Metal-shell temperature ere measured rn zone 'A" (See Dimensional 
Outline). 

b Pin 7 i of such a len gch such chat its end does not touch the socket 
rn semi on plane. 

a Argon noise source. Input is cu ned for optimum value. 

+Indicates a change. 
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INITIAL CHARACTERISTICS LIMITS , 

Note Min Max 

Heater Current   Ih I 0.125 0.145 A 
Direct Interelectrode 
Capacitances 
Cathode to plate   ckp 2 - 0.046 pF 
Cathode to grid & shel l 
and heater  ci 2 5 7 pF 
Plate to grid & shell 
and heater  co 2 I. I 1.5 pF 
Heater to cathode  chk 2 I. I 1.7 pF 

Plate Current (I)  I Ib 1,3 7.8 13.2 mA 
Plate Current (2)  2 Ib 1,4 - 50 µA 
Transconductance (I) I gm 1,3 10000 14800 Nmho 
Transconductance (2 2 gm 3,5 8700 - µmho 
Reverse Grid Current _~ I,6 - 0. 1 µA 
Ampl ification Factor µ 1,3 54 86 s 
Heater-Cathode Leakage 
Current   Ihk 1,7 - ±5 µA 
Leakage Resistance: 

Between grid and al l other 
electrodes tied together. rg-al l I,8 5000 - M(1 
Between plate and al l other 
electrodes tied together. rp-all 1,9 10000 - M(2 

Note I: With Ef = 6.3 V. 

Note 2: Measured without external shield in accordance with the 
current issue of EIA Standard RS-191, 

Note 3: With Ebb = 110 V, Rk = 47 ~, Ck = 1000 µF. 

Note 4: With Eb = 110 V, Ec = -5 V. 

Note 5: With Eg = 5.7 V. 

Note 6: With E6 = 150 V, Ec = - 1. 3 V, Rg = 0. 5 A1(2. 

Note 7: With Ehk = ±100 V. 
Note B: With E -all = -100 V. 
Note 9: With EP-all = -300 V. 

SPECIAL RATINGS & PERFORMANCE DATA 

Shock Rating 

Impact Acceleration  1000 max g 

This test is performed on a ample lot of tubes to deter-
mine ability of tube to withstand the specified impact accel-
eration. Tubes are held rigid in four different positions in 
a Navy Type, High-impact (flyweight) Shock Machine and are sub-
jected to 20 blows at the specified maximum impact acceleration. 
At the end of this test, tubes are criticized for change i 

t ransconductance, reverse grid current, and heater-cathode 

leakage current, and are then subjected to the Variable-Frequency 
Vibration Test described below. 

~- Indicates a change. 

RADIO CORPORATION OF AMERICA 
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Variable-Frequency Vibration Performance 

This test is performed on a sample lot of tubes from each 
production run. The tube is operated under the conditions 
specified in CHAAACTEAISTICS RANGE VALUES for Trensconductance 
(1) with the addition of a plate-load resistor of 2000 ohms. 
During operation, tube is vibrated in a direction perpendicu-
lar to the logitudinal axis of the tube through the frequency 
range from SO to 15,000 c/s per second under the following 
conditions: a sweep rate of one octave per 30 seconds from 
50 to 3000 c/s, a 7-second sweep from 3000 to 15,000 c/s, and 
a constant vibrational acceleration of 1 g, During the test, 
tube must not show an output voltage in excess of: (1) 35 
millivolts rms from 50 to 3000 c/s, (2) 80 millivolts peak 
from 3000 to 6000 c/s, and (3) 700 millivolts peak from 6000 
to 15,000 c/s. 

Low-Pressure Voltage-Breakdown Test 

This test is performed on a sample lo[ of tubes. In this 
test, tubes are operated with 250 volts rms applied between 
plate and all other electrodes and will not break down or show 
evidence of corona when subjected to air pressures equivalent 
to altitudes of up to 100,000 feet. 

Heater Cycl ing 

Cycles of Intermittent Operation   2000 min cycles 
This teat is performed on a sample lot of tubes from each 

production run under the following conditions: heater volts 
= 7.5 cycled one minute on end two minutes off; heater 100 
volts negative with respect to cathode; grid & metal shell and 
place connected to ground. At the end of this test, cubes are 
tested for open heaters, heater-cathode shorts, and heater-
cathode leakage current. 

Shorts and Continuity 
This test is performed on a sample lot of tubes from each 

production run. Tubes are subjected to the Thyretron-Type 
Shorts Test described in MIL-E-ID, Amendment 2, Paragraph 
4.7.7, except that tapping is done by hand with a soft rubber 
c apperd. See ac mpanying Shores-Test Acceptance-Limi cs 
curve. Tubes are criticized for permanent or temporary shorts 
and open circuits. 

1000-Hour Conduction Life Performance 
This test is performed on a sample lot of tubes from each 

production run to insure high quality of the individual tube 
and guard against epidemic failures due to excessive chengea 
in any of the characteristics indicated below, In this test, 
tubes are operated for 1000 hours at maximum-rated plate 
dissipation and with a metal-shell temperature of 150 °C; then 
criticized for mope relives, reverse grid current, heater-
cathode leakage current, and le ek age resistance. In addition, 
the average change in trensconductance of the lot from the 0-
hour value for Trensconductance (1)specified in CHAAACTERISTICS 
RANGE VALUES, mustnot exceed 15 per cent of 500 hours, and 20 
per cent at 1000 hours. 

DATA 2 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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/~. 

~1 

Interelectrode Leakage 

Leakage Resistance between plate 

and all other electrodes tied together . 10000 min megohms 

This test is performed on a sample lot of tubes from each 

production run under the following conditions: heater volts 

(ac or dc) = 6. 3, plate volts = 300 negative with respect to 

all other electrodes tied together. 

Leakage Resistance between grid 
and all other electrodes tied together 5000 min megohms 

This test is performed on a sample lot of tubes from each 
production run under. the following conditions: heater volts 

(ac or dc) = 6. 3, grid volts = 100 negative with respect to 

all other electrodes tied together, 

~ Specification for capper will be supplied on request. 
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DIMENSIONAL OUTLINE 

JEDEC No. 4-6 

2503.005 
DIA. 

.780 

.735 

.985 
MAX. 

METAL CAP 
JEDEC 

N o.CI-44 

MT4 
METAL 
SHELL 

ZONE "A" 
(NOTE 21 

.190 

.175 
MIN. 

.220 
MIN. 

92C 5-12026 

CERAMIC 
INSULATOR 

.420 MAX. DIA. 

BASE 

.435 MAX. DIA. 
JEDEC No. E5-79 

(NOTE 11 DIMENSIONS IN INCHES 

BOTTOM VIEW 

Showing Arrangement of All 6 Base Pins 

CERAMIC 
~ WAFER 

LARGE 
LUG 

SMALL 
LUG 

•=SHORT PIN~~ 92C9-14082 

MODIFIED BOTTOM VIEW 

With Element Connections Indicated and Short Pin Not Shown 

LARGE 
LUG 

CERAMIC 
WAFER 

SMALL 
LUG 

9203-13211 
DIMENSIONS IN INCHES 

Note 1: Maximum outside diameter of 0.440 inch is permitted along 
0.190" lug length. 

Note 2: Metal-shell temperature should be measured in zone "A". 

DATA ~ RADIO CORPORATION OF AMERICA 
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Average Plate Characteristics 
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Average Plate Characteristics 

EI .6.3 VOLTS 

  ~~ 
~~\tt 
l\~~'~ 

  ~~Y~~i i   ~u un 
■ \~~11~11 ~o,vu nt 

~n7~w~~ 
■ a u  lu~u~ vvum 

1 
 nau■   ~o~nl~ i7~~o.~ 

.. 0.....E.,....11 

... ...., .►111111 

  ....\'111\\1/ 

 \7..11. 

r~ 
 ..,,.. 

..  ,..7~~,
c 

 \~ 

..,,.. ..., 
\~~~~.\~\II 
 \~~\7101 

\I 

 \7~ 
 1\~~~11 

 \\ \II 

O 

J 
Q 

\~\\  1 

 1\~11~1 

~~~.\~ \ 
 \711 
 ~\~\ 

\~ 
~~~~~\t1\11 

►~~\ 

 .\~~1~11 
 ,,~  ~ 

\~~~•
11 

 11 11 

■ 
11 

\~~\ 

►~~\I 
 \■ 
 \'l 

a In N ~ 
PLATE MLLIAMPERES 

1 

s~ 
pJ 
S 
W 

Q 

N 

8 

O 

92CM-11430RI 

~~ 

`~ 

~~ 

Dora 4 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 



8058 

Average Characteristics 

Et=6.3 VOLTS 
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Power Pentode 
9-PIN MINIATURE TYPE 

for Mobile-Communications Equipment Operating from 6-Cell 
Storage-Battery Systems. Useful as a Class-C RF-Power-
Amplifier, Oscillator, and Frequency-Multipl ier Tube up 
to q0 Mc, and as a Modulator and AF-Power-Amplifier Tube. 

GENERAL DATA 

~~"! 

Electrical: 

Heater Characteristics and Ratings (A6solute-Maximum Values): 
Voltage (AC or DC)a   13.5 t 1.5 volts 
Current at heater volts = 13  5 0  275 amp 
Peak heater-cathode voltage: 
Heater negative with 

respect to cathode  120 max. volts 
Heater positive with 

respect to cathode  120 max. volts 
Direct Interelectrode Capacitances (Approx.):b 

Grid No.l to plate 0  063 µµf 
Grid No.1 to all other electrodes 

except plate  10.2 µµf 
Plate to all other electrodes 
except grid No  1   3.5 µµf 

Characteristics, Class AI Ampl ifier: 

Heater Voltage  13.5 volts 
Plate Supply Voltage  250 volts 
Grid No.3  Connected to cathode at socket 
Grid No.2 Supply Voltage  150 volts 
Cathode Resistor  120 ohms 
Plate Resistance (Approx  )   0.1 megohm 
Transconductance  11500 µmhos 
Plate Current   19 ma 
Grid-No.2 Current   3.5 ma 
Grid-No.1 Voltage (Approx.) for 

plate µa - 20   -10 volts 

Mechanical: 

Operating Position  Any 
Type of Cathode   Coated Unipotential 
Maximum Overall Length  2-3/16" 
Maximum Seated Length   1-15/16" 
Length, Base Seat to Bulb Top (Excluding tip) 1-g/16" t 3/32" 
Diameter 0  750" to 0.875" 
Dimensional Outl ine   See General Section 
Bulb T6-1/2 
Base Small-Button Noval 9-Pin (JEDEC No.E9-1) 

(~'~ RADIO CORPORATION OF AMERICA 
Electron Tuhe Division Harrison, N. 1. 
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Basing Designation for BOTTOM VIEW  9GK 

Pin 1 -Cathode 
Pin 2 -Grid No.l 
Pin 3 -Grid No.3,. 

Internal 
Shield 

Pin 4 -Heater 
Pin 5 -Heater 

Pin 6 - No Internal 
Connection 

Pin 7 -Plate 
Pin 8 -Grid No.2 
Pin 9 -Grid No.3, 

Internal 
Shield 

AF POWER AMPLIFIER — Class AI 

Maximum Ratings, Absolute-Maximum Values: 

PLATE VOLTAGE   330 max. volts 
GRID No.3 (SUPPRESSOR GRID) .Connect to cathode at socket 
GRID-No.2 (SCREEN-GRID) VOLTAGE   180 max. volts 
GRID-No.1 (CONTROL~RID) VOLTAGE: 

Negative-bias value   55 max. volts 
Positive-bias value   0 max. volts 

GRID-No.2 INPUT   1 max. watt 
PLATE DISSIPATION   5 max. watts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance: 
For fixed-bias operation 0  1 max. megohm 
For cathode-bias operation  0.25 max. megohm 

RF POWER AMPLIFIER & OSCILLATOR — Class C Telegraphyc 
and 

RF POWER AMPLIFIER — Class C FM Telephony 

Maximum CCSd Ratings, Absolute-Maximum Values: 

DC PLATE VOLTAGE  300 max. volts 
DC GRID No.3 (SUPPRESSOR GRID). .Connect to cathode at socket 
DC GRID-No.2 (SCREEN-GRID) VOLTAGE  175 max. volts 
DC GRID-No.1 (CONTROL-GRID) VOLTAGE: 

Negative-bias value   50 max. volts 
DC PLATE CURRENT  33 max. ma 
DC GRID-No.2 CURRENT 5  5 max. ma 
DC GRID-No.l CURRENT  3 max. ma 
GRID-No.2 INPUT   1 max. watt 
PLATE DISSIPATION   5 max. watts 

Typical ODeration: 

At frequencies uQ to qo Nc 
Heater Voltage  13.5 13.5 13.5 volts 
DC Plate Voltage  200 250 300 volts 
Grid No.3  Connected to cathode at socket 
DC Grid-No.2 Voltage 
DC Grid-No.1 Voltage 
Peak RF Grid-No.l Voltage  
DC Plate Current 
DC Grid-No.2 Current 
DC Grid-No.l Current (Approx.) 

115 145 175 volts 
-7 -9 -12 volts 
9 11 16 volts 

14.5 20 26 ma 
3 4.1 5.5 ma 

0.6 0.85 1 ma 

RADIO CORPORATION OF AMERICA 
Electron Tuhe Division Harrison, N. J. 
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Driving Power (Approx.)   10 12 15 mw 
Power Output (Approx  )   1.5 2.7 4 watts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance 0  1 max. megohm 

1 

FREQUENCY MULTIPLIER 

Maximum CCSd Ratings, Absolute-Maximum Values: 
Same as for RF POWER AMPLIFIER &OSCILLATOR 

Typical Operation: 

As doubler up to qo Mc 

DC Plate Voltage  200 250 300 volts 
Grid No.3  Connected to cathode at socket 
DC Grid-No.2 Voltage  115 145 175 volts 
DC Grid-No.l Voltage  -16 -20 -25 volts 
Peak RF Grid-No.l Voltage   19 24 31 volts 
DC Plate Current  11 15 20 ma 
DC Grid-No.2 Current  2 3 4 ma 
DC Grid-No.1 Current (Approx.). 0.3 0.45 0.6 ma 
Driving Power (Approx.)   5 9 13 mw 
Useful Power Output (Approx.) 1.4 1.9 2.5 watts 

Maximum Circuit Values: 

Grid-No.i-Circuit Resistance 0  1 max. megohm 

a The heater will take momentary excursions of 11.0 to 16.0 volts. 
b Without external shield. 
o Key-down conditions per [uDe without ampl itude modulation. Ampl itude 

modulation essentially negative may De used if the positive peak of 
the audio-frequency envelope does not exceed 115 per cent of the car-
rier conditions. 

d Continuous Commercial Service. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 
Heater Current  1 0.260 0.290 amp 
Transconductance 1  2 8500 14500 µmhos 
Plate Current 1  3 13 25 ma 
Grid-No.2 Current 1  3 2 5 ma 
Reverse Grid-No.l Current 1,4 - 1.5 µa 
Heater-Cathode Leakage Current: 
Heater negative with 

respect to cathode 1  5 20 µa 
Heater positive with 

respect to cathode 1  5 - 20 µa 
Leakage Resistance: 

Between grid-No.1 and all other 
electrodes tied together. 1,6 50 - megohms 

Between plate and all other - 
electrodes tied together. 1,7 50 megohms 

RADIO. CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Note is With ac or do heater volts = 13.5. 
Note 2: With tic-plate-supply volts = 250, grid-Nd.2 volts = 150, gritl 

N o.3 connected to cathode at socket, cathode resi stor (ohms) 
120, and cathode-Dyp ass capacitor (µf) = 1000. 

Note 3: With do plate-supply volts = 250, grid-No.2 supply volts = 150, grid 
No.3 connected to cathode at socket, and cathode resistor (ohms) = 120. 

Note u: With do plate-supply volts = 250, grid-No.2 supply volts - 150 
grid No.3 connected to cathode at socket, cathotle resistor (ohms 
= 120, and grid-No.l resistor (megohms) = 1. 

Note 5: With 100 volts do between heater and cathode. 
Note 6: With grid No.l 100 volts negative with respect to all other 

electrodes tied together. 
Note 7: With plate Soo volts negative with respect to all other elec-

trodes tied together. 

SPECIAL RATINGS &PERFORMANCE DATA 
Heater-Cycling Life Performance: 

This test is performed on a sample lot of tubes from each 
production run. A minimum of 2000 cycles of intermittent 
operation is appl ied under the fol lowing conditions: heater 
volts = 19.5 cycled one minute on and two minutes off, heater 
135 volts - negative with respect to cathode, and al l other 
elements connectetl to ground. At the end of this test, tubes 
are checked for heater-cathode shorts and open circuits. 

Low-Frequency Vibration Performance: 
This test is performed on a sample lot of tubes from each 

production run under the fol lowing conditions: heater volts 
= 13.5, plate -supply volts = 250, grid No.3 connected to 
cathode, grid -N o.2 supply volts =150, cathode resistor (ohms) 
= 120, cathode -bypass capacitor lµf) - 1000, plate load 
resistor lohmsl =- 2000, and vibrational acceleration of 2.5 g 
at 25 cps. In this test, the rms output voltage must not 
exceed 150 mi l l ivolts. 

500-Hour Intermittent Life Performance: 
This test is performed on a sample lot of tubes from each 

production run to insure high qual ity of the individual tube 
and to guard against epidemic fai lures. Life testing is con-
ducted under the fol lowing conditions: heater volts = 15 and 
maximum-rated plate dissipation and grid-No.2 input. 

RADIO CORPORATION OF AMERICA 
Election Tube Division Harrison, N. 1. 
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AVERAGE CHARACTERISTICS 
Ep = 13.5 VOLTS 
GRID Ns 3 CONNECTED TO CATHODE 

AT SOCKET. 
GRID—Ns2 VOLTS=150 

O O~ O Ov  ~ N O 

PLATE (Ib) OR GRID—Ns 2 (IC2) MILLIAMPERES 

92CM-9777RI 

O 
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AVERAGE CHARACTERISTICS 
Ep=13.5 VOLTS 
GRID N~ 3 CONNECTED TO CATHODE 

AT SOCKET. 
GRID—N' 2 VOLTS = 150 
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AVERAGE CHARACTERISTICS 
Ef = 13.5 VOLTS 
PLATE VOLTS = 250 
GRID NQ 3 CONNECTED TO CATHODE ••••••••••••••••••••••••• 

AT SOCKET. 
GRID —N= 2 VOLTS = I50 

50 

N 
W 
K 
W 
a 
f 
Q 
J 
J_ 

40 ~ 
N 
U 
H 

N 
q 
Z 
I 
O 

K 

 n 30 O 

O 

-7 -6 -5 -4 -3 -2 
GRID-N 41 VOLTS 

0 

92CM-9775RI 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 5-62 

DATA 4 



8077/7054 
AVERAGE CONSTANT-CURRENT 

CHARACTERISTICS 
Ep =13.5 VOLTS 
GRID NQ 3 CONNECTED TO CATHODE  

AT SOCKET. 
GRID—N~ 2 VOLTS =ISO 
Iy =PLATE MILLIAMPERES 
IC =GRID —NCI MILLIAMPERES 
IC2 =GRID —N4 2 MILLIAMPERES 

aD ~O Q N O N 

GRID—NQI VOLTS 

Q 
I 

~O 

92CM-9776RI 
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Power Tetrode 
NUVISTOR TYPE 

Heater Designed to0perate from Battery Suppl ies 
Used in Sonobuoy and Other Expendable Equipment 

Electrical: 

Heater Characteristics and Ratings: 
Voltage (DC)  Tubes wi ll be suppl ied with the heater 
designed to operate within ±10% of any specified center 
heater voltage between 6.0 and 8.5 volts to meet specific 
battery-supply requirements in Sonobuoy and other expend-
able equipment. 

Input   1.1 watts 
Peak heater-cathode voltage: 
Heater negative with respect to cathode. 100 max. volts 
Heater positive with respect to cathode. 100 max. volts 

Direct Interelectrode Capacitances: 
Grid No.1 to plate  0.015 max. pf 
Grid No.1 to cathode, grid No.2, shel l , 

and heater  7.0 pf 
Plate to cathode, grid No.2, shell , 
and heater  1.4 pf 

Heater to cathode   1.4 pf 

Characteristics, Class A I Ampl ifier: 

Heater Voltage Specified center value 
Plate Supply Voltage  100 volts 
Grid—No.2 Supply Voltage  50 volts 
Grid No.l Connected to negative end of cathode resistor 
Cathode Resistor  68 ohms 
Transconductance  11000 µmhos 
Plate Current   11 ma 
Grid—No.2 Current   2.9 ma 
Grid—No.1 Voltage (Approx.) for plate µa = 10 —7 volts 

Mechanical: 

Operating Position  Any 
Type of Cathode   Coated Unipotential 
Maximum Overall Length 1  050" 
Seated Length 0  790" to 0.840" 
Maximum Diameter 0  440" 
Weight (Approx  )  2.4 grams 
Envelope Metal Shell MT4 with Ceramic Insulator 
Socket and Connector .See Socket b Connector Information 

for RCA Nuvistor Tubes at front of this Section 
Cap  Skirted Miniature (JEDEC No.Cl-44) 
$ase. Medium Ceramic—Wafer Twelvar 5—Pin (JEDEC No.E5~5) 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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Pin 1a -Do Not Use 
Pin 2 - Grid No.2 
Pin 3a -Do Not Use 
Pin 4 - Grid No.1 
Pi n 5a -Do Not Use 
Pin 6a -Do Not Use 
Pin 7a -Do Not Use 
Pin 8 -Cathode 
Pin 9a -Do Not Use 
Pin 10 - Heater 
Pin 12 - Heater 

Top Cap -Plate 

Basing Designation for BOTTOM VIEW  12AS 
Gp 

GI 
INDEx•LARGE LUG 

•:SHORT PIN; IC-00 NOT USE 

AMPLIFIER — Class A 

Maximum Ratings, Absolute—Maximum Values: 

For operation at any altitude 

Plate Supply Voltage  300 max. volts 
Plate Voltage   250 max. volts 
Grid-No.2 (Screen-Grid) Supply Voltage. 300 max. volts 
Grid-No.2 Voltage   100 max. volts 
Grid-No.1 (Control-Grid) Voltage: 

Negative-bias value   55 max. volts 
Positive-bias value   0 max. volts 

Cathode Current   25 max. ma 
Grid-No.2 Input   0.2 max. watt 
Plate Dissipation   1.6 max. watts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance:b 
Fer fixed-bias operation  0.5 max. megohm 
For cathode-bias operation  1 max. megohm 

COMBINED RF OSCILLATOR and FREQUENCY DOUBLER — Class C 

Maximum Ratings, Absolute—Maximum Values: 
For oAeration at any altitude 

Oy to 8o Nc 
300 max. 
250 max. 
300 max. 
100 max. 

Plate Supply Voltage 
Plate Voltage  
Grid-No.2 (Screen-Grid) Supply Voltage. 
Grid-No.2 Voltage  
Grid-No.l (Control-Grid) Voltage: 

Negative-bias value  
Peak-positive value  

Cathode Current  
Grid-No.1 Current  
Grid-No.2 Input  
Plate Dissipation  
Metal-Shell Temperature lMeasured in Zone 
"A" a5 Shown on Dimensional Outline) . 

VOItS 
volts 
volts 
volts 

55 max. volts 
3 max. volts 
25 max. ma 
3 max. ma 

0.5 max. watt 
1.6 max. watts 

150 max. °C 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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Typical Operation:°

~-.~ Heater Voltage Specified center value 
Plate Supply Voltage 80 150 volts 
Grid-No.2 Supply Voltage 80 150 volts 
Grid-No.2 Resistor - 12000 ohms 
Grid-No.l Resistor 27000 10000 ohms 
Plate Current  7.5 10 ma 
Grid-No.2 Current  6 6 ma 
Useful Power Output at 80 Mcd  260 650 mw 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance 0.05 max. megohm 

e Pins 1, 3. 5. -b, 7, and 9 are of a length such that their ends tlo not 
touch the socket insertion plane. 

b 
For operation at met al-sh el l~ temperature of 150° C measured in Zone 'A' 
as shown on Di~ens tionaL Out Line. For operation at other metal-shell 
temperatures, see Cr id-No.l -Circuit-Resistance Rating Chart. 

o Cathode, grid No. 1, and grid No.2 are operated as a u0-Mc, Colpitts-
type, electron-coupled oscillator with grid No.2 functioning as the 
"plate" of the Osci llator, and the plate circuit tuned LO 80 Mc. 

d Measured at load. 

CHARACTERISTICS RANGE VALUES 

Note Min. Max. 

Heater Current. 1 0.95 
1.1 

1.05 
1.1 

amp 
[Eflctrl] Ef (ctr) 

Direct Interelectrode 
Capacitances: 
Grid No.1 to plate 2 - 0.0].5 pf 
Grid No.1 to cathode, 

grid No.2, shell, 
and heater. 2 6.0 8.0 pf 

Plate to cathode, 
grid No.2, shell, 
and heater. 2 1.2 1.6 pf 

Heater to cathode 2 1.1 1.7 pf 
Plate Current (1) 1,3 9 13 ma 
Plate Current (2) . 1,4 - 50 µa 
Grid-No.2 Current 1,3 - 4 ma 
Transconductance (1). 1,3 9000 13000 µmhos 
Transconductance, 

Grid No.1 to 
Grid No.2   1,3 2000 - µmhos 

Useful Power Out put (1)1,5 0.550 - watt 
Useful Power Output (2)5,6 0.500 - watt 
Reverse Grid-No.l 
Current   1,7 - 0.3 µa 

AC Emission   1,8 15 - ma 
Heater-Cathode 

Leakage Current: 
Heater negative with 

respect to cathode 1,9 - 10 µa 

Heater positive with 
respect to cathode 1,9 - 10 µa 

DATA 2 
RADIO CORPORATION OF AMERICA 
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Leakage Resistance: 
Between grid No.l and all 

other electrodes tied 

Note Min. Max. 

together 

Between grid No.2 and al l 

other electrodes tied 

together 

Between plate and all 

other electrodes tied 

together 

1 

1 

1 

10 

11 

12 

5000 

5000 

10000 

- megohms 

- megohms 

- megohms 

Note 1: With do heater volts = specified center value, Ef(ct r). 

Note 2: Measured in accordance with Eln Standard RS-191-A. 

Note 3: With tic plate supply volts = 100, tic grid-Ho.2 supply volts 
= 50, grid No.1 and metal Shell connected t0 negative end of 
cathode resi 5to r, cathode resi 5tor (ohms) = 69, and cathode-
bypass capacitor (µf) = 1000. 

Note u: wi th do plate volts = 100, do grid-x0.2 vot is = 50, tic grid-No.i 
volts = —7, and metal shell connected to ground. 

Note 5: Measured at load in 40—Mc oscillator—aO—Mc doubler circuit with 
do plate supply volts = 150, tic grid—x o.2 supply volts = 150, 
9 rid—No.2 resistor (ohms) = 12000, antl grid—No.1 resistor 
(ohms) = 10000. 

Note 6: With tic neater volts = 0.9 specified center value. 

Note 7: With do plate supply volts = 125, do grid—No.2 suDPly volts = 
60, do grid—N o.1 supply volts = —1. 5, grid—N o. l—circuit resist-
ance (megohms) ~ 1 (the internal resistance of the current 
meter used for this measurement), and metal shell connected to 
g round. 

Note 8: With do plate supply volts = 100, do grid-No.2 supply volts 
= 50, do gn d-No.1 Supply volts = -6.5, rms 60-cps ac gn d-No.~ 
signal volts = 7. 5, do grid—N o. l—circuit resistance (ohms) _ 
2, plate— and gritl—No.l—voltage suppl ies earn bypassed with 
capacitor (µf) , 500, and metal shell connected to ground. 'AC 
Emission^ is measured as the do component of current in the 
plate circuit. 

Note 9: With dC heater—Goth Ode vol [5 = 100. 

Note 10: With grid No.1 100 volts egalive with respect to all other 
electrodes tied together, and metal shell connected to ground. 

Note 11: With grid No.2 100 volts negative with respect to all other 
electrodes tied together, and metal shell connectetl to ground. 

N Ote 12: With plate 900 volts negative with re sp act to all other elec—
trodes tied together, and metal shell coon ec led to ground. 

SPECIAL TESTS 

Short-Duration Shock (I): 

Peak Impact Acceleration   1000 g 

This test is performed on a sample lot of tubes to de-

termine the abi l ity of the tube to withstand the specified 
Peak Impact Acceleration. Tubes are held rigid in each of 
four different positions IX I, XZ, Y l, and Y21 in a Navy-Type 
High-Impact (Flyweight) Shock Machine and, with tube-electrode 
voltages appl ied, are subjected to 20 blows f5 in each position) 
at the specified Peak Impact Acceleration. 

At the end of this test, tubes are criticized for Continu-
ity and Shorts, Useful Power Output 1 1 1, Reverse Grid-No. l 

Current, and Heater-Cathode Leakage Current. 

RADIO CORPORATION OF AMERICA 
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Long-Duration Shock (2): 

Peak Impact Acceleration   50 g 

This test is performed, using a half-sine-wave, I I-mi l l i-

second, mechanical shock pulse, on a sample lot of tubes from 

each production run to determine the abi l ity of the tube to 

withstand the specified Peak Impact Acceleration. Tubes are 

held rigid in each of two positions in three mutual ly per-

pendicular axes on a free-fal l table. The longitudinal axis 

of the tube is coincident with one of the three axes. The 

table is dropped a total of 18 times to a horizontal surface 

from a height sufficient to produce the specified Peak Impact 

Acceleration. The material of the horizontal surface is such 

that the duration of the half-sine-wave shock pulse is I I 

mi l l iseconds. No tube-electrode voltages are appl ied during 

this test. 

At the end of this test, tubes are criticized for Continu-

ity and Shorts, Useful Power Output ( I ), Reverse Grid-No. l 

Current, and Heater-Cathode Leakage Current. 

Sweep-Frequency Fatigue Vibration: 
This test is performed on a sample lot of tubesf rom each 

production run to determine the abi l ity of the tube to with-

stand the Sweep-Frequency Fatigue Vibration specified below. 

Tubes are held rigid and operated with do heater-cathode volts 

= 100. During operation, the tube is vibrated through the 

frequency range from 5 to 500 cps and back to 5 cps. One such 

vibration sweep cycle takes approximately 15 minutes. This 

cycle is repeated for a period of 3 hours along each of three 

mutual ly perpendicular axes for a total of 9 hours. The 

longitudinal axis of the tube is coincident with one of the 

three axes. The vibrations are appl ied as fol lows: 

a. The vibration from 5 to 50 cps is appl ied with a con-

stant peak ampl itude of 0.040 inch (0.080 inch peak-to-

peakl 

b. The vibration from 50 to 500 cps is appl ied with a con-

stant acceleration of 10 g. 

c. The vibration from 500 to 50 cps and then to 5 cps fol-

lows the same procedure, but in reverse. 

At the end of this test, tubes are criticized for Continu-

ity and Shorts, Useful Power Output 1 1 ), Reverse Grid-No. l 

Current, and Heater-Cathode Leakage Current. 

Low-Pressure Voltage Breakdown: 

This test is performed on a sample lot of tubes from each 

production run to determine the abi l ity of the tube to with-

stand high-altitude f low-air-p ressu rel conditions. Tubes are 

operated with 250 volts rms f60-cycle, acl appl ied between 

plate and al l other electrodes and metal shel l connected to-
gether. Tubes must not break down or show evidence of corona 

when subjected to an air pressure 18.0 ± 0.5 mm Hg) corres-

ponding to an altitude of 100,000 feet. 

RADIO CORPORATION OF AMERICA 
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Continuity and Shorts: 

This test is performed on a sample lot of tubes from each 
production run. Tubes are subjected to the Thy rat ron-Type 
Shorts Test described in MIL-E-I D, Amendment 5, Paragraph 4. 
7.7, except that tapping is done by hand with a soft rubber 
tapper (Specifications for this tapper wi l l be suppl ied upon 
re quest 1. The areas of acceptance and rejection for this 
test are shown in the accompanying Shorts-Test Acceptance-
Limits graph. In this test, tubes are criticized for per-
manent or temporary shorts and open circuits. 

Rel iabil ity Life (20 Hours): 
This test is performed on a sample size (minimum of 80 

tubes/lot for a 5-lot sampl ing plan or a minimum of 400 tubes 
for a single-lot sampl ing plan) designed to assure a process 
average AFR (Acceptable Fai lure Ratel of 0.5 per cent for 
I Hope rat Ives and 2. 1 per cent for Total Defectives and a 
process average RFR IRej ectable Fai lure Ratel of 2.0 per cent 
for Inoperatives and 4.7 per cent for Total Defectives. 

During this test, tubes are operated at maximum-rated 
plate dissipation. 

At the end of this test, tubes are criticized for Useful 
Power Output (2), Inoperatives, and Total Defectives. A tube 
is considered Inoperative if Useful Power Output (21 is less 
than 0.200 watt. 

Heater-Cycling Life (100 Hours): 

Intermittent Operation   2000 cycles 

This test is performed on a sample lot of tubes from each 
production run with heater volts = 1 .35x specified center 
value cycled I minute ON and 2 minutes OFF, do heater-cathode 
volts = -100, al l other tube electrodes and metal shel l con-
nected to ground. 

At the end of this test, tubes are criticized for Heater-
Cathode Leakage Current, Open Heaters, Open Cathode Circuits, 
and Heater-Cathode Shorts. 

Combined Oscillator-Doubler Life (100 Hours): 
This test is performed on a sample lot of tubes from each 

production run. 

During this test, tubes are operated as a combined os-
ci l lator and frequency doubler at maximum-rated plate dis-
sipation. 

At the end of this test, tubes are criticized for Useful 
Power Output 12), Reverse Grid-No. l Current, Inoperatives, 
and Total Defectives. A tube is considered Inoperative if 
Useful Power Output 12) is less than 0.200 watt. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. J. 
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250x.005 

DIA. 
_{ 

.175 .220 
MIN. ~ . 

CERAMIC 
INSULATOR 

.420 MA X. DIA. 
MT4 
METAL 
SNELL 

/~ .435 MAX. DU1.~ BASE 
(NOTE n JE DEC No.E5-65 

Dimensions in Inches 9zcs-izozs 

."~ 

~\ 

BOTTOM VIEW 
Showing Arrangement of All I I Base Pins 

CERAMIC 
~ WAFER 

LARGE 
LUG 

••SHORT PIN 

SMALL 
LUG 

92L5-12162 

MODIFIED BOTTOM YIEW 
With Element Connections Indicated 

and Short Pins Not Shown 

LARGE 
LUG 

SMALL 
LUG 

92 05-12163 

NOTE I: MAXIMUM OUTSIDE DIAMETER OF 0.440" IS PERMITTED 

ALONG 0. 190" LUG LENGTH. 

NOTE 2: METAL-SHELL TEMPERATURE SHOULD BE MEASURED IN 

ZONE "A". 
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AVERAGE PLATE CHARACTERISTISTICS 
Ef=SPECIFIED CENTER VALUE 
GRID—No.2 VOLTS=50 
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AVERAGE CHARACTERISTICS 
Ef=SPECIFIED CENTER VALUE 
GRID—No.2 VOLTS=50 
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GRID-No.I-CIRCUIT-RESISTANCE RATING CHART 

Class A Amplifier 
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Power Triode 
NUVISTOR TYPE 

Heater Designed to Operate from Battery Supplies 
Used in Sonobuoy and Other Expendable Equipment 

Electrical: 
Heater Characteristics and Ratings: 

Voltage (DC) Tubes wi ll be suppl ied with the heater 
designed to operate within t10°b of any specified center 
heater voltage between 6.0 and 8.5 volts to meet specific 
battery—supply requirements in sonobuoy and other ex—
pendable equipment. 

Input  0.85 watt 
Peak heater—cathode voltage: 

Heater negative with 
respect to cathode   100 max. volts 

Heater positive with 
respect to cathode   100 max. volts 

Direct Interelectrode Capacitances (Approx.): 
Grid to plate  2.2 pf 
Grid to cathode, shel l, 

and heater   4.2 pf 
Plate to cathode, shell, 

and heater   1.6 pf 
Plate to cathode   0.26 pf 
Neater to cathode  1.4 pf 

Characteristics, Class A l Ampl ifier: 

Neater Voltage   Specified center value 
Plate Supply Voltage   75 volts 
Grid  Connected to negative end of cathode resistor 
Cathode Resistor   100 ohms 
Ampl ification Factor   28 
Plate Resistance (Approx.)   2200 ohms 
Transconductance   12800 µmhos 
Plate Current  15 ma 
Grid Voltage lApprox.) for plate µa = 10 —8 volts 

Mechanical: 
Operating Position  Any 
Type of Cathode Coated Unipotential 
Maximum Overall Length   0.800" 
Maximum Seated Length  0.625" 
Maximum Diameter   0.440" 
Weight (Approx.) 1  9 grams 
Envelope   Metal Shell MT4 
Socket   See Socket b Connector Information for 

RCA Nuvistor Tubes at front of this section 
Base .Medium Ceramic—Wafer Twelvar 5—Pin (JEDEC No.ES-65) 

RADIO CORPORATION OF AMERICA 
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Basing Designation for BOTTOM VIEW  _ 

Pin 1a -Do Not Use 
Pin 2 -Plate 
Pin 3a -Do Not Use 
Pin 4 -Grid 
Pin 5a -Do Not Use 
Pin 6a -Do Not Use 
Pin 7a -Do Not Use 
Pin 8 - Cathode 
Pin 9a -Do Not Use 
Pin 10 -Heater 
Pin 12 -Heater 

12AQ 

G 
INDEX=LARGE LUG 

_~=SHORT PIN; IC-DO NOT USE 

RF AMPLIFIER or OSCILLATOR — Class C 

Maximum Ratings, Absolute-Maximum Values: 

Far oqe ration at any altitude 

Uq to i75 Mc 

Plate Supply Voltage  300 max. volts 
Plate Voltage   250 max. volts 
Grid Voltage: 

Negative-bias value   55 max. volts 
Peak-positive value   4 max. volts 

Grid Current  5 max. ma 

Cathode Current   25 max. ma 

Plate Dissipation   2 max. watts 
Metal-Shell Temperature 
(Measured in Zone "A" as 
Shown on Dimensional Outline) 150 max. °C 

Typical Operation: 

As cathode-drive rf amplifier 

At iry5 Mc 

Heater Voltage Specified center value 
Plate Supply Voltage  150 volts 
Grid Resistor   4700 ohms 
Driver Power Output   250 mw 
Useful Power Outputb  1.6 watts 

As oscillator 

At i'75 Mc 

Heater Voltage Specified center value 

Plate Supply Voltage  170 volts 
Grid Resistor   4700 ohms 
Plate Input   3 watts 
Useful Power Outputb  1.5 watts 

Maximum Circuit Values: 

Grid-Circuit Resistance 0  05 max. megohm 

RADIO CORPORATION OF AMERICA 
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FREQUENCY DOUBLER — Class C 

MSXlmum Ratings, Absolute-Maximum Values: 

For oye ration at any altitude 

Uy to z~g Mc 

Plate Supply Voltage  300 max. volts 
Plate Voltage   250 max. volts 
Grid Voltage: 

Negative-bias value   200 max. volts 
Peak-positive value   4 max. volts 

Grid Current  5 max. ma 
Cathode Current   22 max. ma 
Plate Dissipation   2 max. watts 
Metal-Shell Temperature 
(Measured in Zone "A" as 
shown on Dimensional Outline) 

,/"! Typical Operation: 

150 max. °C 

So-to-z6o Nc 

Heater Voltage Specified center value 
Plate Supply Voltage  135 volts 
Grid Resistor   30000 ohms 
Driver Power Output   150 mw 
Useful Power Outputb  800 mw 

Maximum Circuit Values: 

Grid-Circuit Resistance   0.05 max. megohm 

a 
Pins 1, 3. 5. 6, 7, and 9 are of a length such that their ends do not 
touch the socket insertion plane. 

b Measured at load. 

CHARACTERISTICS RANGE VALUES 

Note Nin. Nax. 

Heater Current. 1 0.95 
0'85 l 

1.05 r 
0.85 

Ef(ctrl 
~ 

amp 
Ef (ctr, 

Direct Interelectrode 
L 

Capacitances: 
Grid to plate. 2 1.8 2.6 pf 
Grid tocathode, 

shell, and heater 2 3.8 4.6 pf 
Plate tocathode, 

shell, and heater 2 1.4 1.8 pf 
Plate tocathode 2 0.20 0.32 pf 
Heater to cathode. 2 1.1 1.7 pf 

Plate Current (1). 1,3 11 19 ma 
Plate Current (2). 1,4 - 100 µa 

Transconductance (1) 1,3 11400 14200 µmhos 
Useful Power Out put (1)1,5 1.4 - watts 
Useful Power Out put (2)5,6 1.3 - watts 
Reverse Grid Current 1,7 - 0.3 µa 

AC Emission 1,8 20 - ma 
Ampl ification Factor 1,3 22 34 
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,4ote Ni n. Nax. 

Heater-Cathode 
Leakage Current: 
Heater negative with 

respect to cathode 
Heater positive with 

respect to cathode 

Leakage Resistance: 
Between grid and all 

other electrodes 

tied together 
Between plate and all 
other electrodes 
tied together 

1  9 - 5 µa 

1  9 - 5 µa 

1  10 5000 - megohms ► 1 

1  11 10000 - megohms \~ 

Note 1: With do heater volts = specified center value, Ef (ct r). 

Note 2: Measured in accordance with EIA Standard RS-191—A. 
Note 3: With do plate Supply volts = 75, grid and metal 5h ell connect—

etl to negative end of cathode resistor, cathode resistor (ohms) 
= 100, and cathode-Dy.p ass capacitor (µ f) = 1000. 

Note u; With do plate volts = 75, do grid volts = -9, and metal she) l 
c onnectetl to ground. 

Note 5: Measured at load in 175—M c, cathotle—tlrive, rf—amplifier circuit 
with do plate supply volts = 150, grid resistor (ohms) = 2500, 
and driver power output (mill iwatts) = 250. 

Note 6: With do heater volts = 0.9 specified center Value. 

rote 7: With do plate supply volts = Bo, tl~c grid supply volts = -1. 2, 
grid—circuit resistance (megohms) = 1 (the Internal resist anCe 
of the current meter used for this measurement), and metal 
shell connected to ground. 

Note 8: Witty do plate supply volts = u0, do grid supply volts = —6.5, 
rms 6o—cps ac grid signal volts = 8, do grid—ci rcu~t resistance 
(ohms) _ 2, plate— and grid—voltage suppl ies each bypassed 
with capacitor {µ f)'~ 500, and metal shell connected to ground. 
"AC Emission" is measured as the do component of current n 
the plate circuit. 

Note 9: With do neater—cathode volts = 100. 

Note 10: With gritl 100 volts negative with respect to all other electrodes 
tied together, antl metal shell connect etl to grou ntl. 

Note 11: With plate 300 volts negative with respect to all other elec—
trodes tied together, and metal shell connected to ground. 

SPECIAL TESTS 

Short-Duration Shock (I): 

Peak Impact Acceleration   1000 9 

This test is performed on a sample lot of tubes to de-
termine the abi l ity of the tube to withstand the specified 
Peak Impact Acceleration. Tubes are held rigid in each of 
four different positions (X 1, X2, Y l, and V21 in a Navy-Type 
High-Impact (Flyweight) Shock Machine and, with tube-electrode 
voltages appl ied, are subjected to 20 blows f5 in each posi-
tion) at the specified Peak Impact Acceleration. 

At the end of this test, tubes are criticized for Continuity 

and Shorts, Useful Power Output f l l, Reverse Grid Current, and 
Heater-Cathode Leakage Current. 
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~ l 

long-Duration Shock (2): 

Peak Impact Acceleration   50 g 

This test is performed, using a half-sine-wave, I I-mi l l i-

second; mechanical shock pulse, on a sample lot of tubes from 
each production run to determine the abi l ity of the tube to 
withstand the specified Peak Impact Acceleration. Tubes are 
held rigid in each of two positions in three mutual ly perpen-
dicular axes on a free-fal l table. The longitudinal axis of 
the tube is coincident with one of the three axes. The table 
is dropped a total of IS times to a horizontal surface from a 
height sufficient to produce the specified Peak Impact Accel-
eration. The material of the horizontal surface is such that 
the duration of the half-sine-wave shock pulse is I I mi l l i-
seconds. No tube-electrode voltages are appl ied during this 
test. 

At the end of this test, tubes are c rit icized for Continuity 
and Shorts, Useful Power Output ( I l, Reverse Grid Current, 
and Heater-Cathode Leakage Current. 

Sweep-Frequency Fatigue Vibration: 

This test is performed on a sample lot of tubes from each 
production run to determine the abi l ity of the tube to with-
stand the Sweep-Frequency Fatigue Vibration specified below. 
Tubes are held rigid and operated with do he ate r-cathode volts 
= 100. During ope ration, the tube is vibrated through the 
frequency range fi rom 5 to 500 cps and back to 5 cps. One 
such vibration sweep cycle takes approximately 15 minutes. 
This cycle is repeated for a period of 3 hours along each of 
three mutual ly perpendicular axes for a total of 9 hours. 
The longitudinal axis of the tube is coincident withone of 
the three axis. The vibrations are appl ied as fol lows: 

a. The vibration from 5 to 50 cps is appl ied with a constant 
peak ampl itude of 0.040 inch (0.080 inch peak-to-peak). 

b. The vibration from 50 to 500 cps is appl ied with a con-
stant acceleration of 10 g. 

c. The vibration from 500 to 50 cps and then to 5 cps fol lows 
the same procedure, but in reverse. 

At the end of this test, tubes are criticized for Continu-
ity and Shorts, Useful Power Output 1 1 ), Reverse Grid Current, 
and Heater-Cathode Leakage Current. 

Low-Pressure Voltage Breakdown: 

This test is performed on a sample lot of tubes from each 
production run to determine the abi l ity of the tube to with-
stand high-altitude l low-air-p ressu rel conditions. Tubes are 
operated with 250 volts rms (60-cycle, ac) appl ied between 
plate and al l other electrodes and metal shel l connected to-
gether. Tubes must not break down or show evidence of corona 
when subjected to an air pressure 18.0 t 0.5 mm Hg! corres-
ponding. to an altitude of 100,000 feet. 
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Continuity and Shorts: 

This test is performed on a sample lot of tubes from 

each production run. Tubes are subjected to the Thyratron-

Type Shorts Test described in MIL-E-I D, Amendment 5, Paragraph 

4.7.7, except that tapping is done by hand with a soft rubber 

tapper (Specifications for this tapper wi l l be suppl ied upon 

request). The areas of acceptance and rejection for this test 

are shown in the accompanying Shorts-Test Accetitance-Limits 
graph. In this test, tubes are criticized far permanent or 

temporary shorts and open circuits. 

Reliability Life (20 Hours): 

This test is performed on a sample size (minimum of 80 

tubes/lot for a 5-lot sampl ing plan or a minimum of 400 tubes 

for a single-lot sampl ing plan) designed to assure a process 

average AFR (Acceptable Fai lure Rate) of 0.5 per dent for 

I nope rat ives and 2. 1 per cent for Total Defectives and a pro-

cess average RFR IRej ect able Fai lure Rate) of 2.0 per cent for 

I nope ratives and 4.7 per cent for Total Detectives. 

During this test, tubes are operated at maximum-rated plate 

dissipation. 

At the end of this test, tubes are criticized for Useful 

Power Output 12), (nope rat ives, and Total Defectives. A tube 

is considered Inoperative if Useful Power Output 121 is less 

than 0.700 watt. 

Heater-Cycling Life (100 Hours): 

Intermittent Operation   2000 cycles 

This test is performed on a sample lot of tubes from each 

production run with heater volts = 1.35x specified center 

value cycled i minute ON and 2 minutes OFF, do heater-cathode 

volts = -100, al l other tube electrodes and metal shel l con-

nected to ground. 

At the end of this test, tubes are criticized for Heater-

Cathode Leakage Current, Open Heaters, Open Cathode Circuits, 

and Heater-Cathode Shorts. 

Osci llator Life (100 Hours): 

This test is performed on a sample lot of tubes from each 

production run. 

During this test, tubes are operated as 175-Mc osci l lator 

at maximum-rated plate dissipation. 

At the end of this test, tubes are criticized for Useful 

Power Output 121, Reverse Grid Current, Inoperetives, and 

Total Defectives. A tube is considered Inoperative if Useful 

Power Output (2) is less than 0.700 watt. 
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.400 MAX. DIA.-s~ 

.Boo 
MAX. 

MT4 
METAL 
SHELL 

.625 
MAx. 

~—

ZONE °A°
(NOTE 2) 

.190 

I~—.435 MAX. DIA.—N BASE 
(NOTE n JEDEC No.ES-65 

Dimensions in Inches 9205-12024 

BOTTOM VIEW 

Showing Arrangement of All I I Base Pins 
CERAMIC 
WAFER 

LARGE I O ^ ~ O ' SMALI 
LUG LUG 

•=SHORT PIN 
92C5-12162 

MODIFIED BOTTOM VIEW 
With Element Connections Indicated 

and Short Pins Not Shown 

LARGE 
LUG 

SMALL 
LUG 

92CS-12161 

NOTE I: MAXIMUM OUTSIDE DIAMETER OF 0.440" IS PERMITTED 
ALONG 0.190" LUG LENGTH. 

NOTE 2: METAL-SHELL TEMPERATURE SHOULD BE MEASURED IN 
ZONE "A" 
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AVERAGE PLATE CHARACTERISTICS 
Et=SPECIFIED CENTER VALUE 

a 

N 

~ o ~ 
M N N - 

PLATE MILLIAMPERES 

92CM-12169 
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SHORT-TEST ACCEPTANCE LIMITS 
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8393 
Medium-Mu Triode 

NUVISTOR TYPE 

ALL-CERAMIC-AND-METAL CONSTRUCTION 

Designed to Withstand Severe Mechanical 
Shock and Vibration in Industrial Appl i-
cations,the 8393 is aGeneral-Purpose Tube 
for Use in Ampl ifier and Oscillator Service 
at Frequencies Extending into the UHF Region 

The 8393 is the same as the ~g86 exceyt for the following items: 

Electrical: 

Heater Characteristics and Ratings: 
Voltage (AC or DC)   13.5 t 1,4 volts 
Current at heater volts = 13  5   0.060 amp 

Direct Interelectrode Capacitances (Approx.): 
Grid to plate   2.4 pf 
Input: G to (K, S, H)   4.4 pf 
Heater to cathode   1.7 pf 

Max. 

0.065 amp 

2.8 pf 
4.8 pf 
2.0 pf 
- Nmhos 

CHARACTERISTICS RANGE VALUES 

Note a Min. 

Heater Current  10 0.055 
Direct Interelectrode 
Capacitances: 
Grid to plate  2 2.0 
Input: G to (K, S, H)  2 4.0 
Heater to cathode  2 1.4 

Transconductance (2)  11 9000 
Note 10: With 13.5 volts ac or do on heater. 
Note 1 1: With 12.0 volts ac or do on heater. 

SPECIAL RATINGS & PERFORMANCE DATA 

Heater Cycl ing: 
Heater volts = 18.0 

a 
Notes 1 and 5 shown in 7586 data sheets are to be substituted by Notes 10 
and 11 respectively for type 8393. 

/~. 
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High-Mu Triode 

.~ 

NUVISTOR TYPE 

Neater Designed to Operate from Battery Suppl ies 
Used in Sonobuoy and Other Expendable Equipment 

Electrical: 

Heater Characteristics and Ratings: 
Voltage (DC). .Tubes wi ll be suppl ied with the heater 

designed to operate within ±10% of any specified center 
heater voltage between 6.0 and 8.5 volts to meet specific 
battery-supply requirements in sonobuoy and other ex-
pendable equipment. 

Input  0.85 watt 
Peak heater-cathode voltage: 
Heater negative with 

respect to cathode   100 max. volts 
Heater positive with. 

respect to cathode   100 max. volts 
Direct Interelectrode Capacitances (Approx.): 
Grid to plate  0.9 pf 
Grid to cathode, shell, 

and heater   4.2 pf 
Plate to cathode, shell, 
and heater   1.7 pf 

Plate to cathode   0.22 pf 
Heater to cathode  1.3 pf 

Characteristics, Class A i Ampl ifier: 

Heater Voltage   Specified center value 
Plate Supply Voltage   110 volts 
Grid  Connected to negative end of.cathode resistor 
Cathode Resistor   150 ohms 
Ampl ification Factor   64 
Plate Resistance (Approx.)   6800 ohms 
Transconductance   9400 µmhos 
Plate Current  7 ma 
Grid Voltage (Approx.) for plate µa = 10  -4 volts 

Mechanical: 

Operating Position  Any 
Type of Cathode Coated Unipotential 
Maximum Overall Length   0.800" 
Maximum Seated Length  0.625" 
Maximum Diameter   0.440" 
Weight (Approx.) 1  9 grams 
Envelope  Metal Shell MT4 
Socket   See Socket b Connector Information 

for RCA Nuvistor Tubes at front of this Section 
.Medium Ceramic-Wafer Twelvar 5-Pin (JEDEC No.E5-65) Base.. . 
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Basing Designation for BOTTOM VIEW  12AQ 

Pin 1a —Do Not Use 
Pin 2 —Plate 
Pin 3a —Do Not Use 
Pin 4 —Grid 
Pin 5a —Do Not Use 
Pin 6a —Do Not Use 
Pin 7a —Do Not Use 
Pin 8 —Cathode 
Pin 9a —Do Not Use 
Pin 10 —Heater 
Pin 12 —Heater 

G 
INDEX=LARGE LUG 

•SHORT PIN; IC-DO NOT USE 

AMPLIFIER — Class A 

MaXimllm Ratings, Absolute-Maximum Values: 

For ode ration at any altitude 

Rating i Rating 2b

Plate Supply Voltage  300 max. 300 max. volts 

Plate Voltage   250 max. 250 max. volts 
Grid Voltage: 

Negative—bias value   55 max. 55 max. volts 
Positive—bias value   — 0 max. volts 
Peak—positive value   2 max. — volts 

Cathode Current   15 max. 2.5 max. ma 
Plate Dissipation   1 max. 0.2 max. watt 

Maximum Circuit Values: 

Rating i Rating 2 b

Grid—Circuit Resistance: 
For fixed—bias 
operation 0  5c max. 40 max. megohms 

For cathode—bias 
operation   1c max. 40 max. megohms 

6 For high-rel iabil ity, 20-hour-life ap Dl ication s. 

~ For operation at metal-shell temperature of ISOo C measured in Zone "/' 
as shown on Dimensional Outline, For operation at other metal-shell 
temperatures, see Grtid-C irc uti t-Resistance Rating Chart. 

a 
Pins 1, 3. 5, 6, 7, and 9 are of a length such that their ends do not 
touch the socket insertion plane. 

CHARACTERISTICS RANGE VALUES 

Heater Current 

Note Min. 

0.85 ~ 
0.95 

__ 

Max.. 

r 0.85 ~ 
1 

Eflct 
Direct Interelectrode L 

Capacitances: 
Grid to plate 2 0.8 1.0 pt 
Grid to cathode, 

shel l , and heater 2 3.4 5.0 pf 
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Plate to cathode, 
shell , and heater 

Note 

2 

Kin 

1.3 

Max. 

2.1 
Plate to cathode  2 0.16 0.28 
Heater to cathode 2 1.0 1.6 

Plate Current (1)  1 3 5.5 8.8 
Plate Current (2)  1 4 — 50 
Transconductance (1)  1 3 7900 10900 
Transconductance (2)  3 5 6700 — 
Reverse Grid Current  1 6 — 0.05 
Ampl ification Factor  1 3 54 74 
Heater-Cathode 

Leakage Current: 
Heater negative with 

respect to cathode 1,7 — 5 
Heater positive with 

respect to cathode 1,7 — 5 
Leakage Resistance: 
Between grid and all 

other electrodes 

tied together 1,8 5000 - 

Between plate and all 

other electrodes 
tied together 1 9 10000 - 

pf 
pf 
pf 
ma 
µa 

µmhos 
µmhos 

µa 

µa 

µa 

megohms 

megohms 

Note 1: with do heater volts = .specified center value, Ef(ct r). 
Note 2: MeaSu red in aCGo rd ante With EIA 5t anda rd R5-191-A. 
Note 3: With do plate supply volts= 110, grid and metal shell con ected 

$o negative end of cathode resistor, cathode resistor (ohms) 
= 150, and cathode-Dyp ass capacitor (µf) = 1000. 

Note u: With do plate volts = 110, do grid volts = -5, antl metal shell 
connected to ground. 

Note 5: With do heater volts = 0.9 specified center value. 
Note 6: With do plate supply volts = 150 Oc grid supply volts = -1. 7, 

grid-circuit resistance (megohms) L 1 (the internal resistance 
of the cu rrent meter used for this measurement), and metal shell 
connected to ground. 

Note 7: With do heater-cathode volts = 100. 

Note 8: With grid 100 volts negative with respect to all other electrodes 
tl ed together. 

Note 9: With plate 300 volts negative with respect to all other electrodes 
tied together. 

SPECIAL TESTS 

Short-Duration Shock (I): 

Peak Impact Acceleration  1000 g 

This test is performed on a sample lot of tubes to de-
termine the abi l ity of the tube to withstand the specified 
Peak Impact Acceleration. Tubes are held rigid in each of 
four different positions lX l, X2, Y I, and Y21 in a Navy-Type 
High-Impact (Flyweight) Shock Machine and, withtube-electrode 
voltages appl ied, are subjected to 20 blows 15 in each position! 
at the specified Peak Impact Acceleration. 

At the end of this test, tubes are crit is ize d for continu-
ity and Shorts, Transcond uct ante f l l, Reverse Grid Current, 
and Heater-Cathode Leakage Current. 
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Long-Duration Shock (2): 
Peak Impact Acceleration   50 g 

This test is performed, using a half—sine—wave, I I —

mi l l isecond, mechanical shock pulse, on a sample lot of tubes 

from each production run to determine the abi l ity of the tube 

to withstand the specified Peak Impact Acceleration. Tubes 

are held rigid in each of two positions in three mutual ly 

perpendicular axes on a free—fal l table. The longitudinal 

axis of the tube is coincident with one of the three axes. 

The table is dropped a total of IS times to a horizontal sur—

face from a height sufficient to produce the specified Peak 

Impact Acceleration. The material .of the horizontal surface 

is such that the duration of the half—sine—wave shock pulse 

is I I mi l l iseconds. No tube—electrode voltages are appl ied 

during this test. 

At the end of this test, tubes are criticized for Continu—

ity and Shorts, Transconductance l l ), Reve.rse Grid Current, 

and Heater—Cathode Leakage Current. 

Sweep-Frequency Fatigue Vibration: 
This test is performed on a sample lot of tubes from each 

production run to determine the abi l ity of the tube to with—

stand the Sweep—Frequency Fatigue Vibration specified below. 

Tubes are held rigid and operated with do heater—cathode volts 

= 100. During operation, the tube is vibrated through the 

frequency range from 5to 500 cps and back to 5 cps. One such 

vibration sweep cycle takes approximately 15- minutes. This 

cycle is repeated fora period of 3 hours along each of three 

mutual ly perpendicular axes for a total of 9 hours. The 

longitudinal axis of the tube is coincident with one of the 

three axes. The vibrations are appl ied as fol lows: 

a. The vibration from 5to 50 cps is appl ied with a constant 

peak ampl itude of 0.040 inch (0.080 inch peak—to—peak). 

b. The vibration from 50 to 500 cps is appl ied with a con—

stant acceleration of 10 g. 
c. The vibration from 500 to 50 cps and then to 5 cps fol lows 

the same procedure, but in reverse. 

At the end of this test, tubes are criticized for Continu—

ity and Shorts, Transconductance 1 1 1, Reverse Grid Current, and 

Heater—Cathode Leakage Current. 

Low-Pressure Yoltage Breakdown: 
This test is performed on a sample lot of tubes from each 

production run to determine the abi l ity of the tube to with—

stand high—altitude f low—air—pressure) conditions. Tubes are 

operated with 250 volts rms (60—cycle, acl appl ied between 

plate and al l other electrodes and metal shel l connected to—

gether. Tubes must not break down or show evidence of corona 

when subjected to an air pressure IB.0 t 0.5 mm Hgl corres—

ponding to an altitude of 100,000 feet. 

Continuity and Shorts: 
This test is performed on a sample lot of tubes from each 

production run. Tubes are subjected to the Thy rat ron—Type 
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Shorts Test described in MIL—E—ID, Amendment 5, Paragraph 4. 

7.7, except that tapping is done by hand with a soft rubber 
tapper (Specifications for this tapper wi l l be suppl ied upon 
request). The areas of acceptance and rejection for this 
test are shown in the accompanying Shorts —Test Acce¢tance—

Limits graph. In this test, tubes are criticized for permanent 
or temporary shorts and open circuits. 

Reliability life (20 Hours): 

This test is performed on a sample size (minimum of 80 

tubes/lot for a 5—lot sampl ing plan or a minimum of 400 tubes 

fora single—lot sampl ing plan) designed to assure a process 

average AFR (Acceptable Fai lure Ratel of 0.5 per cent for 

Inoperatives and 2. 1 per cent for Total Defectives and a 
process average RFR (Rej ect able Fai lure Ratel of 2.0 per cent 
for Inoperatives and 4.7 per cent for Total Defectives. 

During this test, tubes are operated at maximum rated 
plate dissipation (Rating 2 —0.2 watt). 

At the end of this test, tubes are criticized for Change 
in Transconductance ( I ), Inoperatives, and Total Defectives. 
A tube is considered Inoperative if it has a discontinuity, 
permanent short, or air leak. 

Heater-Cycling Life (100 Hours): 
Intermittent Operation   2000 cycles 

This test is performed on a sample lot of tubes from each 
production run with heater volts = 1 .35x specified center 
value cycled 1 minute ON and 2 minutes OFF, do heater—cathode 
volts = —100, al l other tube electrodes and metal shel l con—
nected to ground. 

At the end of this test, tubes are criticized for Heater—
Cathode Leakage Current, Open Heaters, Open Cathode Circuits, 
and Heater—Cathode Shorts. 

Intermittent Life (100 Hours): 
This test is performed on a sample lot of tubes fi rom each 

production run. 

During this test, tubes are operated at maximum rated plate 
dissipation (Rating x — I watt 1. 

At the end of this test, tubes are criticized for Trans—
conductance 1 1 1, Reverse Grid Current, Inoperatives, and 
Total Defectives. A tube is considered Inoperative if it has 
a discontinuity, permanent short, or air leak. 
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I~-.400 MAX. DIA.~ 
I ~~ 

a00 
MAX. 

MT4 
METAL 
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.625 
MAX. 

ZONN A "
(NOTE 2) 

t~—.435 MA%. DIA.—►I \ BASE 
(NOTE I) JEDEC No. ES-65 

92CS-12024 

DIMENSIONS IN INCHES 

BOTTOM VIEW 

Showing Arrangement of All I I Base Pins 

LARGE 
LUG 

••SHORT PIN 

CERAMIC 
WAFER 

SMALL 
LUG 

92CS-12 162 

MODIFIED BOTTOM VIEW 

With Element Connections Indicated 
and Short Pins Not Shown 

LARGE 
LUG 

SMALL 
LUG 

92CS-12161 

NOTE t: MAXIMUM OUTSIDE DIAMETER OF 0.440" IS PERMITTED 
ALONG 0. 190" LU6 LENGTH. 

NOTE 2: METAL-SHELL TEMPERATURE SHOULD BE MEASURED IN 
ZONE "A". 

~~✓ 

~~ 
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AVERAGE PLATE CHARACTERISTICS 

o_ n 

PLATE MILLIAMPERES 

92GM-12170 

0 
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AVERAGE CHARACTERISTICS 
Ef =SPECIFIED CENTER VALUE 
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GRID-CIRCUIT-RESISTANCE RATING CHART 
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Medium-Mu Triode 
NUVISTOR TYPE 

Heater Designed to Operate from Battery Suppl ies 
Used in Sonobuoy and Other Expendable Equipment 

Electrical: 
Heater Characteristics and Ratings: 

Voltage (DC)  Tubes will be suppl ied with the heater 
designed to operate within ± 10`% of any specified center 
heater voltage between 6.0 and 8.5 volts to meet specific 
battery-supply requirements in Sonobuoy and other ex-
pendable equipment. 

Input   0.85 watt 
Peak heater-cathode voltage: 

Heater negative with respect 
to cathode  100 max. volts 

Heater positive with respect 
to cathode  100 max. volts 

Direct Interelectrode Capacitances (Approx.): 
Grid to plate   2.1 pf 
Grid to cathode, shell , and heater. 4.0 pf 
Plate to cathode, shell , and heater 1.7 pf 
Plate to cathode  0.34 pf 
Heater to cathode   1.4 pf 

Characteristics, Class AI Ampl ifier: 

Heater Voltage  Specified center value 
Plate Supply Voltage  24 volts 
Grid  Connected to negative end of cathode resistor 
Cathode Resistor  100 ohms 
Ampl ification Factor  11.5 
Plate Resistance (Approx  )   1530 ohms 
Transconductance  7500 µmhos 
Plate Current   8.7 ma 
Grid Voltage (Approx.) for plate µa=50 -5 volts 

Mechanical: 
Operating Position  Any 
Type of Cathode   Coated Unipotential 
Maximum Overall Length 0  800" 
Maximum Seated Length 0  625" 
Maximum Diameter 0  440" 
Weight (Approx  )  1.9 grams 
Envelope  Metal Shell MT4 
Socket  See Socket & Connector In}ormation 

}or RCA Nuvistor Tubes at front of this Section 
Base. Medium Ceramic-Wafer Twelvar 5-Pin (JEDEC No. E5-65) 
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Basing Designation for BOTTOM VIEW   12AQ 

Pi n 1a — Do Not Use 
P i n 2 — Pl ate 
Pin 3a -Do Not Use 
Pin 4 -Grid 
P i n 5a - Do Not Use 
Pi r, 6a -Do Not Use 
P i n 7a - Do Not Use 
Pin 8 -Cathode 
Pin 9a -Do Not Use 
Pin 10 -Heater 
Pin 12 -Heater 

/ / 9~ 

5 H/~ 

G 
INDEX:LARGE LUG 

••SHORT PIN; IC —DO NOT USE 

AMPLIFIER — Class A 

MaXlmum Ratings, Absalute-Maximum Values: 

For operation at any altitude 

Plate Voltage  50 max. volts 
Grid. Voltage: 

Negative-bias value  55 max. volts 
Peak-positive value  2 max. volts 

Grid Current   2 max. ma 
Cathode Current  15 max. ma 
Fl ate Dissipation  0.45 max. watt 

Typical Operation: 

Heater Voltage   Specified center value 
Plate Supply Voltage   12 24 volts 
Grid Voltage   - -0.7 volt 
Grid Resistor  33000 - ohms 
Ampl ification Factor   12 12 
Pi ate Resistance (Approx.)  ~ 1500 1500 ohms 
Transconductance   8000 8000 µmhos 

Plate Current  5.5 9.5 mz 

Maximum Circuit Values: 

Grid-Circuit Resistance:b
For fixed-bias operation   10 max. megohms 
For cathode-bias operation   10 max. megohms 

a 
Pins 1. 3. 5, 6, 7, and 9 are of a length such that their ends tlo not 
touch the socket insertion plane. 

b For operation at metzi-shell temperatures up to 150° C,measu red in 
Zone •A^ as shown on Dimensional Outline. For operation a[ metal-
snell temperatures above 150° C, see accompanying Grid-Circuit-Re-
sistance Rating Chart. 
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CHARACTERISTICS RANGE VALUES 

Note Ni•n. yax. 

Heater Current 1 0.95r 
0'85 l 1.05r 0.85 l amp 

LEf(ctr) Ef(ctr) 
Direct Interelectrode 
Capacitances: 
Grid to plate. 2 1.8 2.4 pf 
Grid to cathode, 
shell, and heater 2 3.4 4.6 pf 

Plate to cathode, 
shell, and heater 2 1.4 2.0 pf 

Plate to cathode 2 0.26 0.42 pf 
Heater to cathode. 2 1.1 1.7 pf 

Plate Current (i). 1,3 6.7 10.? ma 
Plate Current (2). 1,4 - 50 µa 

Transconductance 11) 1,3 6500 8500 µmhos 
Transconductance (2) 3,5 5700 - µmhos 
Reverse Grid Current 1,6 - 0.05 µa 
Pmpl ification Factor 1,3 9 14 
Heater-Cathode 

Leakage Current: 
Heater negative 

with respect to 
cathode 1  7 - 5 µa 

Heater positive 
with respect to 
cathode 1  7 - 5 µa 

Leakage Resistance: 
Between grid and 

all other 
electrodes tied 
together 1,8 5000 - megohms 

Between plate and 
all other 
electrodes tied 
together 1,9 10000 - megohms 

Note is With do heater volts = specified center value, Ef (ct r). 

Note 2: Measured in acc0 rd ante with EIA Standard RS-191-A. 

Note 3: with do pl ate supply volts = 2N, grid and metal sheii connected to 
negative end of cathode re5i5to r, cathotle feSlstOr (ohms) = 100, 
and Cathode-[ly pa ss CapaC itor (µf) = 1000. 

NOLe N: With dC pl ate VO1L5 = 24, dC grld VOILs = -10, dnd metal shell 
connected to ground. 

rote 5: With OC neater volts = 0.9 specified center value. 

Note 6: With do plate supply volts = u0, do grid supply olts = -2, 
grid Cl rcuit resiSLanCe (megohms) ~ 1 (the internal reslsLenCe 
of theturrent meter used for this measurement), and met at shell 
connected to ground. 

Note 7: With do heater-cathode volts = 100. 

Note e: With grid 100 volts negative with respect to alt other el ect rodes 
tied together, antl metal shell connected to ground. 

Note 9: With plate 300 volts negative wltn rasp act to all other 
electrodes tied together, and metal shell connected to ground. 
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SPECIAL TESTS 

Short-Duration Shock (I ): 
Peak Impact Acceleration  1000 g 

This test is performed on asample lot of tubes to determine 
the abi l ity of the tube to withstand the specified Peak Impact 
Acceleration. Tubes are held rigid in each of four different 
positions lX l , X p, Y 1, and Y z l ina Navy-Type High-Impact fFly-
weightl Shock Machine and, with tube-electrode voltages appl ied, 
are subjected to 20 blows 15 in each posit ionl at the specified 
Peak Impact Acceleration. 

At the end of this test, tubes are criticized for Continuity 
and Shorts, Transconductance I I 1, Reverse Grid Current, and 
Heater-Cathode Leakage Current. 

Long-Duration Shock (2): 
Peak Impact Acceleration  50 g 

This test is performed, using a half -sine-wave, I I -mi l l i-
second, mechanical shock pulse, on a sample lot of tubesfrom 
each production run to determine the abi l ity of the tube to 
withstand the specified Peak Impact Acceleration. Tubes are 
held rigid in each of two positions in three mutual ly perpen-
dicular axes on a free-fal l table. The longitudinal axis of 
the tube is coincident with one of the three axes. The ta61e 
is dropped a total of 18 times to a horizontal surface from a 
height sufficient to produce the specified Peak Impact Accel-
eration. The material of the horizontal surface is such that 
the duration of the half -sine-wave shock pulse is I I -mi l l i-

seconds. No tube-electrode voltages are appl ied during 

this test. 

At the end of this test, tubes are criticized for Continuity 

and Shorts, Transconductance 1 1 1, Reverse Grid Current, and 
Heater-Cathode Leakage Current. 

Sweep-Frequency Fatigue Vibration: 
This test is performed on a sample lot of tubes from each 

production run to determine the abi l ity of the tube to with-
stand the Sweep-Frequency Fatigue Vibration specified below. 
Tubes are held rigid and operated with do heater-cathode volts 
= 100. During operation, the tube is vibrated through the 
frequency range from 5 to 500 cps and back to 5 cps. One such 
vibration sweep cycle takes approximately 15 minutes. This 

cycle is repeated for a period of 3 hours along each of three 

mutual ly perpendicular axes for a total of 9 hours. The 

l ongtud fi nal axis of the tube is coincident with one of the 

three axes. The vibrations are appl ied as fol lows: 

a. The vibration from 5 to 50 cps is appl ied with a constant 
peak ampl itude of 0.040 inch 10.080 inch peak-to -peak 1. 

b. The vibration from 50 to 500 cps is appl ied with a 
constant acceleration of 10 g. 

c. The vibration from 500 to 50 cps and then to 5 cps fol lows 
the Same procedure, but in reverse. 

At the -end of this test, tubes are criticized forContinuity 
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and Shorts, Transconductance I I I, Reverse Grid Current, and 
Heater-Cathode Leakage Current. 

Low-Pressure Voltage Breakdown: 

This test is performed on a sample lot of tubes from each 
production run to determine the abi l ity of the tube to with-
stand high-altitude f low-air-pressu rel conditions. Tubes are 
operated with 250 volts rms (60-cycle, acl appl ied between 
plate and al loot her electrodes and metal shel l connected 
together. Tubes must not break down or show evidence of 
corona when subjected to an air pressure f8.0 ± 0.5 mm Hg) 
corresponding to an altitude of 100,000 feet. 

Continuity and Shorts: 

This test is performed on a sample lot of tubes from each 
production run. Tubes are subjected to the Thy rat ron-Type 
Shorts Test described in MIL-E-ID, Amendment 5, Paragraph 
4.7.7, except that tapping is done by hand with a soft rubber 
tapper (Specifications for this tapper wi l l be suppl ied upon 
request). The areas of acceptance and rejection for this 
test are shown in the accompanying Shorts-Test Acceytance-
Limits graph. In this test, tubes are criticized for per-
manent or temporary shorts and open circuits. 

Reliabil ity Life (20 Hours): 

This test is performed on a sample size (minimum of 80 
tubes/lot for a 5-lot sampl ing plan or a minimum of 400 tubes 
fora single-lot sampl ing plan) designed to assure a process 
average AFR (Acceptable Fai lure Ratel of 0.5 per cent for 
Inoperatives and 2. 1 per cent for Total Defectives and a pro-
cess average RFR (Rejectable Fai lure Ratel of 2.0 percent for 
I Hope rat fi ves and 4.7 per cent for Total Defectives. 

During this test, tubes are operated at maximum-rated 
plate dissipation. 

At the end of this test, tubes are criticized for Change 
in Tra nsc and uctance ( I ), Inoperatives, and Total Defectives. 
A tube is considered Inoperative if it has a discontinuity, 
permanent short, or air leak. 

Heater-Cycling Life (100 Hours) 

Intermittent Operation   2000 cycles 

This test is performed on a sample lot of tubes from each 
production run with heater volts = 1 .35x specified center 
value cyc Led I minute ON and 2 minutes OFF, do heater-cathode 
volts = -100, al l other tube electrodes and metal shel l con-
nected to ground. 

At the end of this test, tubes are criticized for Heater-
Cathode Leakage Current, Open Heaters, Open Cathode Circuits, 
and Heater-Cathode Shorts. 
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Intermittent Life (100 Hours): 

This test is performed on a sample lot of tubes frcm each 

production run. 

During this test, tubes are operated at maximum-rated 

plate dissipation. 

At the end of this test, tubes are criticized for Trans-

conductance I I I, Reverse Grid Current, Inoperatives, and 

Total Defectives. A tube is considered Inoperative if it has 

a discontinuity, permanent short, or air leak. 

SHORTS-TEST ACCEPTANCE LIMITS 
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.400 MAX. DIA.-s{ 

.600 
MAX. 

MT4 
METAL 
SHELL 

.625 
MAX. 

.19
1
0 

t 

.435 MAX. OIA.--►1 BASE 
(NOTE Il JEDEC No. E5-65 

Dimensions in Inches 
e2cs-12024 

BOTTOM VIEW 
Showing Arrangement of All I I Base Pins 

CERAMIC 
~ WAFER 

LARGE 
LUG 

•^SHORT PIN 

SMALL 
LUG 

9205-12162 

MODIFIED BOTTOM VIEW 
With Element Connections Indicated 

and Short Pins Not Shown 

LARGE 
LUG 

SMALL 
LUG 

9205-12161 

NOTE 1: MAXIMUM OUTSIDE DIAMETER OF 0.440" IS PERMITTED 

ALONG 0.190" LUG LENGTH. 

NOTE 2: METAL-SHELL TEMPERATURE SHOULD BE MEASURED IN 

ZONE "A". 
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AVERAGE PLATE CHARACTERISTICS 

With Amplification Factor as Variable 
Ef =SPECIFIED CENTER VALUE 
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AVERAGE PLATE CHARACTERISTICS 
With Transconductance as Variable 

Es=SPECIFIED CENTER VALUE 
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AVERAGE PLATE CHARACTERISTICS 

N O_ N 

PLATE MILLIAMPERES 
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AVERAGE PLATE CHARACTERISTICS 
With Plate Resistance as Variable 

Et =SPECIFIED CENTER VALUE 
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High-Mu Triode 
7-PIN MINIATURE TYPE 

FRAME-OR ID CONSTRUCTION "PREMIUM" VERSION Of 6J4 
For Cathode-Drive UHF Ampl ifier Appl ications (up to 
500 Mc) in Equipment Requiring Exceptional Stabil ity 
and Rel iabil ity under Severe Environmental Conditions 

Electrical: 

Heater Ratings and Characteristics: 
Voltage (AC or DC)  6.3 ± 0.3 volts 
Current at heater volts = 6.3   0.400 amp 
Peak heater-cathode voltage: 

Heater negative with respect to cathode. 100 max. volts 
Heater positive with respect to cathode. 100 max. volts 

Direct Interelectrode Capacitances:° 
Cathode to plate  0.2 max. pf 
Input (Cathode-drive operation): 

K to (G + IS, H)b   7.5 pf 
Output (Cathode-drive operation): 

P to (G + IS, H)b   5.0 max. pf 
Grid and internal shield to plate 2.8 pf 
Neater to cathode   2.8 pf 

Mechanical: 
Operating Position  Any 
Type of Cathode   Coated Unipotential 
Maximum Overall Length 
Maximum Seated Length   1-7/8" 
Length, Base Seat to Bulb Top (Excluding tip). 1-1/2" ± 3/32" 
Diameter 0  650" to 0.750" 
Dimensional Outl ine (JEDEC No.5-2). See General Section 
Bulb T5-1/2 
Base Small-Button Miniature 7-Pin (JEDEC No.E7-11 

Basing Designation for BOTTOM VIEW  76Q 

Pin 1 -Grid, Internal Shield 
Pin 2-Cathode 
Pin 3-Heater 
Pin 4-Heater 
Pin 5-Same as Pin 1 
Pin 6-Same as Pin 1 
Pin 7-Plate 

Characteristics, Class Ai Amplifier: 
Plate Supply Voltage 
Grid  Connected to negative end 

of cathode resistor 
Cathode Resistor  100 ohms 
Ampl ification factor  52.5 
Plate Resistance (Approx  )   4800 ohms 
Transconductance  11000 Nmhos 

G,IS 

2-1/8" 

150 volts 
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Plate Current   13.5 ma 
Grid Voltage (Approx.) for plate µa = 60. -15 volts 

CLASS Ai AMPLIFIER 
Maximum Ratings, Absolute-Maximum Values: 

For operation at altitudes up to 80,000 

feet and frequencies up to goo Mc 
Plate Voltage   150 volts 
Grid Voltage: 

Negative-bias value   55 volts 
Positive-bias value   0 volts 

Cathode Current   20 ma 
Plate Dissipation   2.5 watts 
Bulb Temperature (At hottest 

point on bulo surface)  120 °C 

Maximum Circuit Values: 
Grid-Circuit Resistance: 

For grid-resistor-bias operation  0.25 megohm 

a With external shield JEDEC No.316 connected to ground except as noted. 
h With external shield JEDEC No.316 connected to grid. 

CHARACTERISTICS RANGE VALUES 

Heater Current 
Direct Interelectrode 

Capacitances: 
Cathode to plate 
Input (Cathode-drive 

operation): 
K to (G + IS, H)  

Output (Cathode-drive 
operation): 
P to (G + IS, H)  

Grid and Internal shield 
to plate 

Heater to cathode  

,Vote 

1 

2 
3 

4 

4 

3 
3 

Min. 

0.375 

- 

5.5 

- 

Z 3 
1.0 

Max. 

0.425 

0.2 

9.5 

5.0 

3.3 
4.5 

PT ate Current (1)  1 5 9 18 
Plate Current (2)  1 6 - 60 
Transconductance (1)  1 5 8800 13200 
Transconductance (2) for an 

individual tube expressed 
as a per cent of Trans-
conductance (1)  5 7 - 15 

Reverse Grid Current 1 8 0 0.5 
Ampl ification Factor 1 5 40 65 
Heater-Cathode Leakage Current: 

Heater negative. with 
respect to cathode 1 9 - 10 

Heater positive with 
respect to cathode 1 9 - 10 
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Leakage Resistance: 
Between grid and. all other 
elements connected together 1,10 

Between plate and all other 
elements connected together 1,11 

500 - megohms 

500 - megohms 

Note 1: With ac or dC heater volts = 6.3. 

Note 2: Measured in accordance with Elu Standard RS-191—A. 

Note 3: With external shield JEDEC No.316 connected to ground. 

Note Y: With external shield JEDEC No.316 connected to grid. 

Note 5: With do plate—supply volts = 150, grid connected to negative 
end of cathode resistor, eat bode resistor (ohms) = 100, and 
cathode—bypass capacitor (µf) = 1000. 

Note 6: With do plate volts = 150 and do grid volts = —15. 
Note 7: With ac or do heater volts = 5. 7. 

Note 8: With do plate supply volts = 175, grid—circuit resistance 
(megohms) = 0.25, and cathode resistor (ohms) = 150. 

Note 9: With de heater—cathode volts = 100. 

Note 10: With grid 100 volts negative with respect to all other elements 
connected together. 

Note 11: With plate 300 volts negative with respect to all other ele—
ments connected together. 

SPECIAL TESTS 

High-Impact, Short-Duration Shock: 

Peak Impact Acceleration  450 g 
Duration of half-sine-wave 
mechanical-shock pulse  1 msec 

This test is performed on sample tubes from each produc-

tion lot to determine the abi l ity of the tubes to withstand 
the specified acceleration for a short time interval. Tubes 
are rigidly mounted in each of four different positions (X1, 
Xp, Y1, and Y2) in a Navy-Type High-Impact !Flyweight) Shock 

Machine and are subjected to 20 blows f5 in each position) 

under the fol lowing conditions; heater volts = 6.3, do plate 
supply volts = 150, do grid volts = -1.5, grid resistor (meg-
ohms) = 0. 1, and do heater-cathode volts = 100. 

Tubes are then criticized for Transc and uctance change f l ), 

Reverse Grid Current, and Heater-Cathode Leakage Current under 

the conditions specified in the CHARACTERISTICS RANGE VALUES 

and are subjected to the Constant-Frequency Vibration Test and 

the Continuity and Shorts Test described below. 

Fatigue Vibration: 

Peak Vibrational Acceleration   5 g 
Vibration Frequency   25 cps 
Duration of Test  96 hours 

This test is performed periodical ly on sample tubes to de-

termine the abi l ity of the tubes to withstand the specified 
acceleration at aconst ant vibration frequency for an extended 
time interval. Tubes are rigidly mounted on a pl atfio rm vi-
brating with simple harmonic motion at a constant vibration 

frequency of 25 cps and, with heater volts = 6.3, are sub-

jected to the specified acceleration for 96 hours I32 hours 

i`n each of three different positions X1i Xp, and YS ). 
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Tubes are then criticized for changes in Transconductance 
( I 1, Reverse Grid Cu ri'e nt, and Heater—Cathode Leakage Current 
under the conditions specified in the CHARACTERISTICS RANGE 
VALUES and are subjected to the Constant—Frequency Vibration 
Test and the Continuity and Shorts Test described below. 

Constant-Frequency Vibration: 
Peak Vibrational Acceleration   10 g 
Vibration Frequency   40 cps 
RMS Voltage across plate load resistor  150 max. my 

This test is performed on sample tubes from each produc—
tion lot to determine if loose parts or mechanical resonance 
are present at the specified acceleration and vibration fre—
quency. Tubes are rigidly mounted on a platform vibrating 
with simple harmonic motion at a constant frequency of 40 cps 
and, with the tubes operating under the conditions specified 
in the CHARACTERISTICS RANGE VALUES for Transconductance I I I 
with the addition of a plate load resistor of 2000 ohms, are 
subjected to the spec if ied acceleration. During this test, 
the rms voltage across the plate load resistor must not exceed 
150 mi l l ivolts. 

Variable-Frequency Vibration: 
Peak Vibrational Acceleration   10 g 
Vibration—Frequency Range   50 to 500 cps 
RMS Voltage across plate load resistor. 100 max. my 

This test is pe rfo rmed periodical ly on sample tubes to 
determine if mechanical re sonanc e. is present at the specified 
acceleration over the specified frequency range. Tubes are 
rigidly mounted on a platform vibrating with simple harmonic 
motion over a frequency range of 50 to 500 cps and, with the 
tubes operating under the conditions specified in the CHARAC—
TERISTICS RANGE VALUES for Transconductance ( I I with the 
addition of a plate load resistor of 2000 ohms, are subjected 
to the specified acceleration in each of two different posi—
tions, X1 and Xp. The acceleration over the frequency range 
is within ±20 percent ofi the reference acceleration at 100 cps. 
The frequency is increased from 50 to 500 cps with approxi—
mately logarithmic progression and 4 to 5 minutes are required 
to traverse the frequency range. During this test, the rms 
voltage across the pl ate load resistor must not exceed 100 
mi l l ivolts. 

High-Altitude Voltage Breakdown: 
Effective Altitude  80000 ft 
Air Pressure  21 ± 2 mn Hg 
Ambient Temperature   25 ± 5 °C 
RMS Voltage between plate 

base pin and adjacent pins  500 volts 

This test is performed periodical ly on sample tubes from 
each production lot to determine the abi l ity of the tubes to 
withstand high—altitude f low—air—pressu relconditions. In this 
test at an ambient temperature of 25° ± 5° C, whi le the tubes 

DATA 2 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N.J. 



8532/6J4WA 

are subjected to a reduced air pressure of 21 f 2 mm Hg corre-
sponding to an altitude of 80,000 feet, a 60-cps, ac rms volt-
age of 500 volts is appl ied between the plate base pin and 
adjacent pins. Tubes must not break down larc over) or show 
evidence of corona. 

Continuity and Shorts: 

This test is performed periodical ly onsample tubes from 
each production lot to determine the presence of open circuits, 
temporary ur permanent shorts, or air leaks. Tubes are sub-
jected to the Thy rat ron-Type Shorts Test described in Mi l itary 
Specification MIL-E-IE, method 1201. 

Heater-Cycling Life: 

Duration of Test  2000 cycles 

This test is performed on sample tubes from each produc-
tion lot with heater volts = 7.0 cycled I minute ON and 4 
minutes OFF for 2000 cycles, do heater-cathode volts 100 
continuously ON, and no voltages appl ied to the plate or grid. 
After 2000 cycles, tubes are criticized for changes in Heater-
Cathode Leakage Current and Leakage Resistance, and for Open 
Heaters, Open Cathode Circuits, and Heater-Cathode Shorts. 

Stability Life (20 Hours): 

This test is performed at room temperature on sample tubes 
from each production lot to determine if the tubes are stable. 
After 2 hours and again after 20 hours of operation under the 
conditions specified in the CHARACTERISTICS RANGE VALUES for 
T ranscond uctance f l) with the addition of a grid resistor of 
0.25 megohm and with do heater-cathode volts = 100, tubes are 
criticized for the change in Transcond uctance ( I ). 

Early-Hour Survival-Rate Life (100 Hours): 

This test is performed on sample tubes from each produc-
tion lot to assure a high early-hour survival rate. After 
100 hours of operation under the conditions specified for the 
Stabi l ity Life Test above, tubes are criticized for the change 
in Transcond uct ante I I ) and are then subjected to the Continu-
ity and Shorts Test. 

Intermittent-Conduction Life (1000 Hours): 

This test is performed on sample tubes from each produc-
tion lot to assure the high qual ity of individual tubes and 
to guard against epidemic fai lures due to excessive trans-
conductance change in any of the characteristics specified 
below. After 500 hours of operation under the conditions 
specified for the Stabi l ity Life Test above and, in addition, 
with heater voltage cycled 1 10 minutes ON and 10 minutes OFF, 
and bulb temperature = 120° C, tubes are criticized for changes 
in Heater Current~Transcond uct ante ( I I, Transcond uct ante 121, 
Reverse Grid Current, Heater-Cathode Leakage Current, Leakage 
Resistance, and for Open Circuits, Permanent Shorts, Air Leaks, 
and Total Defectives. After 1000 hours of operation, tubes 
are again criticized for al l of the preceding defects with the 
exception of the change in Transconduct ante (2). 
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M N 
PLATE MILLIAMPERES 

AVERAGE PLATE CHARACTERISTICS 

Ea=6.3 VOLTS 
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AVERAGE CHARACTERISTICS 

Ef=6.3 VOLTS 

PLATE VOLTS=150 
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High-Mu Triode 
.~, 

ENVIRONMENTAL TESTS 
NUVISTOR TYPE 

LIFE TESTS 

For Condenser-Microphone Preamplifiers, Piezoelectric- and 
Ceramic-Pickup Preamplifiers, and Other Voltage Amplifier 

Applications Requiring Amplification of Extremely 
Small Signals at DC to 200 kc/s 

~ ELECTRICAL CHARACTERISTICS 

Bogey Values 

Heater Voltage, (DC or AC)   Ef 6.3 V 
Neater Current at Ef = 6.3 V   If 100 mA 
Heater Input   Pf 0.63 W 
Direct Interelectrode Capacitances 
Without external shield 
Input.: G to (K, S, H)   ci 3.4 pF 
Output: P to (K, S, H)   co 1.7 pF 
Plate to cathode   epk 0.20 pF 
Grid to cathode  cgk 2.6 pF 
Heater to cathode  cyk I.0 pF 

r 

CLASS AI AMPLIFIER 

For Following Characteristics see Conditions 

Ampl ification Factor   µ 127 
Plate Resistance (Approx.)   rp 41 kfl 
Transconductance   gm 3100 µmho 
DC Plate Current   Ib 1.5 mA 
Cutoff DC Grid Voltage for lb = 10 µA. Ec(co) -1.7 V 

Conditions 

Heater Voltage   Ef 6.3 V 
Plate Supply Voltage   Ebb 120 V 
Grid Supply Voltage  Ecc 0 V 
Cathode Resistor   Rk 200 R 
Metal Shell   Connected to system ground 

ABSOLUTE MAXIMUM RATINGS 

For operation as a CI¢ss-A1 Amplifier Tu he 

at frequencies up to 200 kc/s 

Plate Supply Voltage   Eby 330 V 
DC Plate Voltage   Eb 250 V 

,,,.~ Grid Voltage 
Peak oositive value  ecm 0 V 
DC positive vai ~ie   Ec 0 V 
DC neaat ive value  Ec -55 V 

Peak Heater-Cathode Voltage  ehkm 1100 V 
Heater Voltage, DC or AC   Ef 5.7 to 6.9 V 
Instantaneous Voltage See Breakdown-Voltage 

Between base pins and metal shel l Characteristics Curve 
^, Average Cathode Current  Ik(av 2 mA 

Plate Dissipation  Py ) 0.3 W 
Envelope Temperatures  TE 150 oC 

Cara i 
.0-5~ 
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MAXIMUM CIRCUIT VALUES 
Grid-Circuit Resistance 

For fixed-bias o eration   R ckt 50 Mfg 
For cathode-biaspoperation   Rg~ckt3 100 MR 

ti

MECHANICAL CHARACTERISTICS 

Operating Position   Any 
Type of Cathode Coated Unipotential 
Maximum Overall Length (lm   0.800 in 
Maximum Seated Length (lsm   0.625 in 
Maximum Diameter (dm)  0.440 in 
Weight (Approx.)   1.9 g 
Dimensional Outl ine  JEDEC No.4-4 
Envelope  JEDEC Designation MT4 
Basea. Medium-Ceramic-Wafer Twelvar 5-Pin (JEDEC E5-65) 
Basing Designation for BOTTOM VIEW   12AQ 

P 

Pi n 1b - Do Not Use 
Pin 2 -Plate 
Pin 3b -Do Not Use 
Pin 4 -Grid 
Pin 5b -Do Not Use 
Pin 6b -Do Not Use 
Pin 7b -Do Not Use 
Pin 8 -Cathode 
Pin 9b -Do Not Use 
Pin 10 -Heater 
Pin 11 - Omitted 
Pin 12 -Heater G 

INDEX=LARGE LUG 
•=SHORT PIN—IC 

TYPICAL OPERATION 
In High-Input-Impedance, Cathode-Follower Circuit 

Heater Voltage  Ef 6.3 V 
Plate Supply Voltage  Ebb 150 V 
Cathode Bias Resistor (Bypassed) Rk(bias 3.3 kfl 
Cathode Load Resistor Rk(load; 15 kf2 
Grid Resistor Ry 100 Mfl ~✓ 
Input Resistance (Approx.)  Ri I &Cl 
Output Resistance (Approx.) 

Source resistance (P.$ ) = 1 Gfl. Ro 7 kfl 
Average Grid Current  Ic(av) -0. 1 nA 
Average Plate Current Ib(av) 0.3 mA 

a Designed co mace wi ch Cinch Mfg. Co. Socket No. 133 65 92 025, 133 65 91034, ~/ 
equivalent. 

b Pina 1, 3, 5, 6, 7, end 9 a of a len gch such ch ec their ends do not 
couch the socket c sercion plane. 

~ Meeaured on metal shell in Zoae "A" (See Dimensional Outline). 

~./ 
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INITIAL CHARACTERISTICS LIMITS 
~"'~ 

Note Min Max 

Heater Current  I 90 I 10 mA 
Direct Interelectrode Capacitances 
Grid to plate 2 - 0.7 pF 
Input: G to (K, S, H)  2 3.0 3.8 pF 
Output: P to (K, S, H)  2 1.5 1.9 pF 
Plate to cathode  2 0. 17 0.23 pF 

/~ Grid to cathode 2 2.2 3.0 pF 
Heater to cathode 2 0.8 1.2 pF 

Ampl ification Factor  3 95 160 
Transconductance  3 2200 4000 .mho 
Plate Current 3 0.7 2.3 mA 
Cutoff Plate Current  4 - 200 µA 
AC Voltage Ampl ification  5 7 - V 
Total Grid Current  6 - -0.05 µA 

/~ Heater-Cathode Leakage Current 7 - t5 µA 
Leakage Resistance 

Between grid and al l other 
electrodes connected together 8 50 GSl 
Between plate and al l other 
electrodes connected together 9 100 - Gf2 

Inoperatives  10 ,/ 

Note I: With Ef = 6.3 V. 
Note 2: Measured without external shield. 
Note 3: Wich Eg = 6.3 V, Ebb = 120 V, Ecc = 0 V, Rk = 200 4, 

Ck = 1000 µF, metal shell grounded. 
Note 4: With Ef = 6.3 V, Eb = 120 V, Ec = -1.7 V, metal shell 

grounded. 
Note 5: With Ef = 6.3 V, Ebb = 120 V, Ecc = 0 V, Rg = 10 M4, 

Cc(in) = 0.1µF, grid-signal-source internal impedance 
< 2500Il, E = 0. 2 V (rms, 60 c/s, sinewave), RP = 0. 5 Mfl, 

Cc(out) _ ~• 5 µF. RMS voltage component measured across 
the series plate resistor with a 5 MS2 (min. ) input im-

,~ pedance vacuum-tube voltmeter. 
Note 6: With Ef= 6. 3 V, Eb = 200 V, Ecc = - 1 V, Rg = 1 MS2, metal 

shell grounded. 
Note 7: With Ef = 6.3 V, Ehk = t100 V. 
Note 8: With Ef= 6.3 V, Eg_all = -100 V, metal shell grounded. 
Note 9: With Eg= 6.3 V, Ep_all = -300 V, metal shell grounded. 
Note 10: Tubes are criticized for Shorts, Discontinuities, and 

Air Leaks. 

~~ ENVIRONMENTAL TESTS 

High-Impact, Short-Duration Shock 

Peak Impact Acceleration   1000 g 
Duration of Approximate Half-Sine-Wave 

Mechanical-Shock Pulse   0.8 ±0.2 ms 
Operating Conditions during Test 

~~ Ef = 0.3 V, Ehb = 1~0 V, tcc = 0 V, Rk = 200 4, Rg = 1 ~Ylfl, Ehk = 
100 V. 

RADIO CORPORATfON OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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Min Max 
Post-Shock Limits and Rejection Criteria 

ERp (AC Voltage Ampl ification)   6 - V 
Ic   - -0. 1 µA 
Ihk  - ±10 µA 
ERpm (Variable-Frequency-Vibration Test 
Limits) overVibration-Frequency Range of: 
3 to 6 kc/s   50 mV 
6 to 15 kc/s   IQ00 mV 

Tap and Permanent Shorts, and Discontinuities. 

Low-Impact, Long-Duration Shock 

Peak Impact Acceleration   50 g 
Duration of Approximate Half-Sine-Wave 

Mechanical-Shock Pulse   I I ± 2 ms 
Condition during Test 

No tube-elc~nent voltages are appl ied. 
Post-Shock Limits and Rejection Criteria 

Same as those specified above for the High-Impact, Short-Du-
ration Shock Test. 

Sweep-Frequency-Vibration Fatigue 

Vibration-Frequency Range (Overall)   5 to 500 to 5 c/s 
Peak Displacement 

5to50&50to5 c/s   0.040 in 
Peak-to-peak value   O.C80 in 

Peak Vibrational Acceleration  10 g 
50 to 500 to 50 c/s 

Period of I Sweep Cycle (Approx.)   15 m 
5 to 500 to 5 c/s 

Duration of Test (Overall)   9 h 
Along each of 3 mutually perpendicular axes  3 h 

Operating Condition during Test 
Ef=6.3V 

Post-Sweep-frequency-Vibration-Fatigue Limits 
and Rejection Criteria 
Same as those specified above for the High-Impact-Short-Du-
ration Shock Test. 

Variable-Frequency Vibration 

Vibration-Frequency Range (Overall)   3 to 15 kc/s 
Peak Vibrational Acceleration  I g 

In X1 position 
Period of I Sweep Cycle (3 to i5 kc/s)   7 
Operating Conditions during Test 

E f = 6.3 V, Ebb = 120 V, Ecc = 0 V, Rk = 200 4, Rp = 2 k4. 
Limits Min Max 

ER m overVibration-Frequency Range of: 
to 6 kc/s  - 35 mV 

6 to 15 kc/s  - 700 mV 

`~"' 
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s..-,, 

LIFE TESTS 

Heater Cycl ing 
Duration of Test   2000 cycles 
Operating Conditions 
E{ = 8.5 V cycled 1 minute ON and 2 minutes OFF, Ehk = -180 V 
continuously ON. 

Rejection Criteria 
Heater-Cathode Shorts, and Heater and Cathode Discontinuities. 

Intermittent Operation (2, 20, 100, 500, and 1000 Hours) 

Operating Conditions 
E{ 6.3Vcyc1ed110minutes ON and 10 minutes OFF, Eb = 120 V, 
Ecc =-1 V, Ehk = 100 V, Rk = 04, Rg = 1 Mfg, Pb = 0.3 W (aPProx.) , 
TE = 150°C min. 

End-Point Limits At 2 and 20 100 500 1000 h 

Min Max Min Max Min Max Min Max 

gm  - - 2000  µmho 
~gm/t 
~ERp/t  

- ±10  
- - - - - ±10 - ±15 % 

Avg~DERp/t~. - - - 7 - 10 % 
Ic  - -0.05 - -0.1 - -0.1 µA 

Ehk 
_ _ _ ±10 - ±10 µA 

DIMENSIONAL OUTLINE 

J EDEC No. 4-4 

.400 MAX. DIA.+✓. 

.800 
MAX. 

MT4 
METAL 
SHELL 

.625 
MAX. 

ZONE "A" 
(NOTE 21 

.190 

V

92CS-12024 I~—.435 MAX. DIA.—M BASE 
(NOTE H JEDEC No. E5-65 

D IMENSIONS IN INCHES 

Note 1: Maximum outside diameter of 0.440" is permitted along 
0.190" lug length. 

Note 2: Envelope temperate re should be measured in zone "A". 

RADIO CORPORATION OF AMERICA 
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Typical Plate Characteristics 

N — 

DC PLATE CURRENT (Ip)— mA 

0 
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Typical Characteristics 

0 0.5 I 1.5 2 2.5 

DC PLATE CURRENT IIb)—mA 
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Breakdown-Voltage Characteristic 
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8808 
High-Mu Triode 

--~. NUVISTOR TYPE 
For Cathode-Drive, Low-Level Class-C 
RF-Power-Amplifier, Osci llator, or Fre-
quency-Multiplier Applications to 1.2 GHz 

/""~ ELECTRICAL CHARACTERISTICS -Bogey V°lues 

Heater Voltage, do or ac   Eh 6.3 V 

Heater Current at Eh = 6.3 V   Ih 340 mA 

Direct Interelectrode Capacitances: 

Without external shield 

~~ Input: K to (G, S, H)   ci  9.6 pF 

Output: P to (G, S, H)  co 2.7 pF 

Heater to cathode   chk 2.6 pF 

Plate to cathode  cpk 0.050 pF 

Forthe(olloruingcharacteristics,seeConditiorzs below: 

Amplification Factor   µ 100 

Plate Resistance (Approx.) rp 6400 

Transconductance  gm 18000 µmho 

DC Plate Current  Ib 15 mA 

Cutoff DC Grid Voltage for 
Ib = 10 µA   Ec(co) -5 V 

Conditions 

~1 Heater Voltage  Eh 6.3 V 

Plate Supply Voltage  Ebb 200 V 

Grid Supply Voltage   Ecc 0 V 

Cathode Resistor  Rk 68 ~ 

~' MECHANICAL CHARACTERISTICS 

Dimensional Outline  See Outline Drawing 

Maximum Overall Length Om)   0.985 in 

Maximum Seated Length (lsm)   0.780 in 

~~ Maximum Diameter (dm)   0.440 in 

Envelope   JEDEC Designation MT4 

Top Cap°  Small (JEDEC Designation C1-46) 

LJ U~U LJ 
Electronic 
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8808 
Base°   Medium-Ceramic-Wafer Twelvar 6-Pin 

(JEDEC Designation E6-93) 

Type of Cathode  Coated Unipotential 

Operating Position  Any ~ 

Cooling   Conduction 

MAXIMUM RATINGS - Absolute-Maximum Voluesb

For operation as a low-level class-C r(-power-amplifier, 
oscillator, or frequency-multiplier tube at frequencies up 
to 1.2 GHz 

Plate Supply Voltage (Ebb) 

ICAS` 

Up to 50,000 feet  10004 V 

Above 50,000 feet.... See Breakdown-Voltage Ch¢racteristics 

DC Plate Voltage   Eb 1000 V 

Grid Voltage: 

Peak  ec 30 V 

f 
+0 V 

DC  Ec 1-100 V 

Peak Heater-Cathode Voltage ehk f100 V 

Heater Voltage, do or ac  Eh 5.7 to 6.9 V 

Peak Cathode Current  ik 1000 mA 
See Pulse-Rating Chart 

Average Cathode Current  Ik 75 mA 

Plate Dissipation  Pb 6e W 

Grid Dissipation  Pg 200 mW 

See Grid-Dissipation Rating Chart 

Envelope Temperaturef   TE 200 °C 

MAXIMUM CIRCUIT VALUES 
ICAS 

~/ 

`~ 

`✓ 

Grid-Circuit Resistance: Rg

For fixed-bias or cathode-
bias operation: 50 k~ 

See Grid-Circuit-Resistance Rating Chart ~. 

TYPICAL OPERATION - CCS9

As cathode-drive rj power amplifier 

Frequency   f 1 GHz 

Heater Voltage  Eh 6.3 V `..~ 
DC Plate-to-Grid Voltage  Ebg 206 V 

~~~ 
Electronic 
Components 
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8808 
DC Cathode-to-Grid Voltage Ekg 5.8 V 

From grid resistor of   Rg 300 ~ 

.~'~ Average Plate Current   Ib 50 mA 

Average Grid Current   Ic 19 mA 

Driving Power (Approx.)  Pg 1.0 mW 

Useful Power Output(Approx.) Po 5 W 

As cathode-drive frequency doubler 

,i'~, Output Frequency   fo 1.2 GHz 

Heater Voltage  Eh 6.3 V 

DC Plate-to-Grid Voltage  Ebg 200 V 

DC Cathode-to-Grid Voltage  Ekg 11 V 

From grid resistor of   Rg 1000 ~ 

Average Plate Current   Ib 38 mA 

Average Grid Current   Ic 10.5 mA 

Driving Power (Approx.)  P g 1 W 

Useful Power Output(Approx.). P o 2 W 

TYPICAL OPERATION 

As pulsed cathode-drive class-0 amplifier 

Output Frequency   fo 1 1 GHz 

DC Plate-to-Grid Voltage   Ebg 500 1000 V 

DC Cathode-to-Grid Voltage  Ekg 16 20 V 

Average Plate Current   Ib 9 4.75 mA 

Average Grid Current   Ic 5.5 1.4 mA 

Duty Factor  - 2.5 1 

~. Pulse Length  5 5 µs 

Peak Driving Power   - 30 50 W 

Average Driving Power   - 0.75 0.5 W 

Peak Useful Power 
Output (Approx.)   - 105 240 W 

Average Power Output   2.5 2.4 W 

Plate Dissipation (Approx.)   - 2.4 2.7 W 

Gain  5.4 6.8 dB 

,~"~ 

See Socket and Connector Information. 
b As defined in the current issue of EIA Standard RS-239. 

~ Intermittent Commercial and Amateur Service. 
d Under no circumstances should this absolute-maximum 

value be exceeded. For high-altitude operation, the maxi-

LJ U~U LJ 
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f Measured on metal shell in Zone "A" (See Dimensional Out-
Iine1. 

9 Continuous Commercial Service. 

DIMENSIONAL OUTLINE -Dimensions in Inches (mm) 

312±.00 
--~ (7.9~ 3.13) 

METAL CAP 
JEDEC 

No.CI-46 

.780 (19.81) 
.735(18.67) 

.985(25.01) 
MAX. 

MT4 
METAL 
SHELL 

ZONE "A" 
(NOTE 21 

.190 4.82) 

1
I ,435(11.04)) 
I~ MAX.DIA~ 

(NOTE I) 

mum permissible plate voltage is dependent on atmospheric 
pressure. 

e This ratin a lies when the g pp plate-seal temperature is 
maintained below 200°C by means of an external heat sink 
such as the center conductor of a coaxial resonator. If no 
provision is made for additional heat removal, the maximum 
seal temperature of 200°C will not be exceeded with 4 watts 
of plate dissipation and a chassis temperature of 25°C. 

I 
.175(4.45) 

MIN. .220(4.59) 
MIN. 

CERAMIC 
INSULATOR 
.420 (10.67) 
MAX. DIA. 

BASE 
JEDEC No.E6-93 

9 20 5-19 568 R i 

Note 1: Maximum outside diameter of 0.440" (11.17 mm) is per-;̀
muted along 0.190" (4.83 mm) lug length. 

Note 2s Envelope temperature should be measured in zone "A". 

MODIFIED BOTTOM VIEW 

With Element Connections Indicated and Short Pins Not Shown 

LARGE 
LUG 

CERAMIC 
/ WAFER 

pX i 

H 
Xp  

p 
pX 

H 

OK 

92CS-19569 

SMALL 
LUG 

~~` 

~~ 
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8808 
TERMINAL DIAGRAM (Bottom View). 

~~ 

~\ 

Pin 1 -Cathode 
Pin 2 -Cathode 
Pin 3* - Do Not Use 
Pin 4 , -Cathode 
Pin 5* - Do Not Use 

METAL 
SHELL 

INDEX• LARGE LUG 
• •SHORT PIN—IC 

Pin 6 -Cathode 
Pin 10 -Heater 
Pin 12 -Heater 
Metal Shel l -Grid 
Top Cap - Ptate 

* Pin is of a length such that its end does not touch 
the socket insertion plane. 

TYPE 8808 SOCKET AND CONNECTOR INFORMATION 

SOCKET 

Mounting Body 
Material 

Cinc: Mfg. 
Co. No. 

Cinch-Jones 
Sales-Division 
Distributor No. 

Crimp HALON C 133 67 90 040 SNS-4 

TOP-CAP CONNECTOR 

For Distributed -Con- 

stant Circuit 

International Electronic Research Corp®

Therms-Link Retainer Pert No.TX HE-032-031 G, 
~~ q~.vetera 

For Lumped-Con- 

s to nt Circuit 

Wakefield Engineering, Inc Semiconductor 

Cooler Type NF207, or equivalent 

~ 1026 South Homan Ave., Chice go, Illinois 60624. 

~ TRADE MARK: Allied Chemical Corp., Morristown, N. J. 
® 135 West Magnolia Blvd., Burbank, Calif. 91502. 

~ 139 Foundry St., Wakefield, Mess. 01880. 

~' This UHF heat-dissipating socket, o equivalent, is recommended to 
insure adequate electrical and thermal connection to the index um. 

LJ v~U LJ 
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BREAKDOWN-VOLTAGE CHARACTERISTICS 
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PULSE RATING CHART 
The peak cathode current is for a duty factor of up to 1% or 
pulse duration up to 10 µs, whichever is greater. 
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8808 
GRID-DISSIPATION RATING CHART 
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GRID-CIRCUIT-RESISTANCE RATING CHART 
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8824 
CW Klystron Amplifier 

~'\ 

~~ 

High Power Output 
Very High Gain 
Long Life, High Reliability 

Integral Cavity Construction 

Water/Vapor Cooled 
Electromagnet Focusing 

Easy to Install and Operate 
Modulating Anode —permits 

both visual and aural 
application with 
a single beam supply 

Electrical 

Frequency Range  470-566 MHz 

Cathode Type   Indirectly heated, tungsten dispenser cathode 

Heater (dc or 50-60 Hzl: 

Voltages   6.0 ± 0.5 V 

Current @ 6.0 V, typical   16.4 A 

Surge current, maximum   30.0 A 

Warm-up time, minimum   180 sec 

Focusing   RCA-AJ2166 Electromagnet 

Mechanical 

Mounting Position   Vertical, cathode down 

Dimensions, Maximum: 

Height   (1485.9 mm) 58.5 in 

Width   (381.0 mm) 15.0 in 

Weight, Approximate: 

Uncrated   (90.7 kg) 200 Ibs 

Crated   (213.1 kg) 470 Ibs 

Inlet Coolant Connector  Mates with Hansen 62-H16 

Outlet Coolant Cdnnector  Mates with Hansen LL3-H21 

Steam Outlet   See Dimensional Outline 

Electrical Connections 

RF Input   UG-226/U jack mates with UG-21D/U plug 

RF Output   See Dimensional Outline 

Collectorb   Pins F and G, Cannon Rec.c 
Thermocouple: 

Chromel   Pin H Cannon Rec.c 

Alumel   Pin J Cannon Rec.c 

Body   Pin E Cannon Rec.c 
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8824 

Modulating Anode   See Dimensional Outline 

Heater-Cathode   See Dimensional Outline 

Heater   See Dimensional Outline 

Interlock ,~#1   Pins A and B, Cannon Rec.c 

Interlock $r2   Pins C and D, Cannon Rec.c 

Thermal 

Collector Temperature   145 max. °C 

Body Temperature   100 max. oC 

Electron Gun Insulator Temperature   250 max. oC 

Storage Temperature   -65 min. oC 

Coolant Requirements 

Collector and Body 

Water flow   (7.5 I;ml 2.0 min. gpm 

Inlet water temperature   70 max. oC 

Electron Gun 

Forced air flow   (24 I/s) 50 min. cfm 

Water Pressure Differential for 
Typical Flow of 2.1 gpm   (3.5 kg/cm2 ) 50 max. psi 

Water Pressure at any Inlet . . . . (4.2 kg/cm2) 60 max. psi 

`/ 

'`/ 

Maximum Ratings, Absolute-Maximum Values 

Beam Voltage, DC   20 max. kV 

Beam Current, DC   5.5 max. A 

Body Current, DC   250 max. mA o.r 

Modulating Anode Voltage, DC   20 max. kV 

Load VSWR   1.5:1.0 

Typical Operation, UHF Television Service 
(Visual 471.25 MHz, Aural 475.75 MHz) 

Visual Aural 

Collector Voltage, DCf   0 0 V 

Body Voltage, DC   0 0 V 

Beam Current, DC   4.7 2.4 A 

Body Current, DCg   70 15 mA 
\./ 
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8824 
Modulating Anode Voltage, DC  0 -6 kV 

Modulating Anode Current, DC  1.5 1.0 mA 

Cathode Voltage, DC  -18 -18 kV 

Focusing Current, OC (Typical 
with RCA-AJ2166 Electromagnet)  28 28 A 

Load VSWR  1.1:1 1.1:1 —

Drive Power, for Visual Peak-of-
Sync or Aural CW  10 1.1 W 

Output, for Visual Peak-of-Sync or 
Aural CW  31 12 kW 

Gain  35 40 dB 

Efficiency 37 28 

a Careful attention to maintaining the minimum value of filament 
voltage consistent with adequate emission will result in conserv-
ing the life of the tube. 

b Pins F and G must always be used in parallel. 

c Type CA22365-2729 Cannon Receptacle. 

d All water must be removed from the water course during storage. 

e Cooling air blower must be directed toward the electron gun and 
located within a distance of 24 inches. 

f ADC ammeter make the connection between the collector and 
ground. 

g The body is connected directly to ground. Body current is mea-
sured in the ground leg of the beam power supply. 

General Information 

Cooling 

The electron gun is cooled by forced-air directed at the 
cathode-seal area. Air flow must be at least 50 cfm. (24.0 
I/sect The remainder of the tube is cooled by water/vapor 
system with water cooling the re~~onators and drift-tube sec-
tions and vapor cooling the collector. 

The use of distilled water is essential. The liquid flow must 
start before application of any voltages and preferably 
should continue for five minutes after removal of voltages. 
Interlocking of the liquid flow through each of the cooled 

elements with the beam supply is recommended to prevent 
damage in case of cooling failure. 

LJ U~u u 
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A steam exhaust sleeve must be provided for the top of the 
klystron boiler. A flexible, neoprene type is recommended. 
The sleeve is placed over the lip provided at the top of the 
boiler (see Dimensional Outline) and clamped securely in 

place for awater-tight connection. 

Electrical Connections to Tube Terminals 

Connections to the Heater, Heater-Cathode and Modulating 
Anode Terminals Isee Dimensional Outline) are made with 
preformed finger stock or knife blade type fuse clips. Care 
should be taken when making these connections not to 
place excessive stress on the ceramic•to-metal seals. 

Protection Circuits 

Protection circuits serve a threefold purpose: safety of per-
sonnel, protection of the tube and protection of tube cir-
cuits. Consult Application Note AN4206 for complete in-
formation on protection circuits required. 

RF Output Coaxial Adapter 

The RF output coaxial adapter shown in the klystron Out-
line Drawing is shipped as a separate item within the tube 
crate. It must be screwed on after the tube is installed with-
in the electromagnet. 

Installation and Operation 

RCA reference publications required for the installation and 
operation of this device include the following: 

Data Sheet —RCA-8824 
Application Note AN4206 
Application Guide 10E-279A 

These publications are available as a complete packet — re-
quest PWR-537, "Applications Information for the RCA-
8824 Super-Power Klystron," 
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Personnel Safety 

~" The high voltages and microwave radiations from this device 

can be dangerous to life. High voltage shielding and inter-

lock precautions must be taken and all rf connections must 
be tightly closed and rf terminals adequately shielded. 

~ This device, in operation, may produce X-radiation which 
can constitute a health hazard. Shielding or other pre-
cautions may be required. 

.~~•. 

'^"1 

Packaging 

The klystron is shipped in a specially designed shipping 

crate featuring steel tracks for receiving the rollers on the 

tube sides. Unpacking instructions are attached to the crate. 

RCA AJ2166 Electromagnet 

The RCA 8824 klystron is designed to be mounted in and 
its beam focused by the water-cooled, single-coil electro-
magnet, RCA-AJ2166. The exposed surfaces of the electro-
magnet are treated by painting or plating to resist corrosion. 

General Data 

Voltage, DC  125 max. V 

Current, DC   30 max. A 

Dimensions  See Outline Drawing 

Weight (approx.)   1158.7 kg)   350 Ibs 

Cooling: 

Water flow, minimum   13.8 I/ml 1 gpm 

Inlet temperature, maximum   70o C 
Maximum water pressure differ-
ential for typical flow   (3.5 kg/cm2) 50 psig 

Maximum water pressure at 
f ~ any inlet   (4.2 kg/cm21 60 psig 
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8824 
Operating Considerations 

Typical operating coil currents are noted under "Typical 
Operation" data section. 

It is recommended that the coil coolant flow start before 
the application of any coil voltage and preferably continue 
for five minutes after the removal of voltages. Interlocking 
of the coolant flow with the klystron beam and modulating-
anode voltages and coil voltages is highly recommended to 
prevent tube and coil damage in the event of inadequate 

coolant flow. 

The use of a solid-state diode connected in parallel with 
the electromagnet is recommended to prevent excessive 
transient voltage build-up in the event of coil current inter-
ruptions. Connections should be made so the coil current 
will flow through the diode when the polarity of the normal 
coil voltage becomes reversed. 
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ELECTROMAGNET DIMENSIONAL OUTLINE 
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KLYSTRON DIMENSIONAL OUTLINE (Cont'd) 
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KLYSTRON OUTLINE DIMENSIONS 

--• 

%-a 

'~ 

Ref. Inches Millimeters 
A 50.83 ± 0.25 1290.0 ± 6.3 
B 12.40 Max. 314.9 Max. 
C Dia. 0.75 Ref. 19.05 
D Dia. 6.40 ± 0.04 162.56 ± 1.0 
E 0.23±0.04 5.84±1.0 
F 11.00±0.12 279.4 ±3.0 
G 1.51 ± 0.01 38.35 ± 0.25 
H 27.52 ± 0.06 699.0 ± 1.5 
J Dia. 7.50 Max. 190.5 Max. 
K Dia. 5.00 ± 0.01 127.00 ± 0.25 
L 0.69 ± 0.05 17.53 ± 1.2 
M Dia. 5.00 ± 0.03 127.00 ± 0.76 
N 0.19±0.01 4.82±0.25 
P 0.19±0.01 4.82±0.25 
Q 0.04 1.0 
R 2.79 ± 0.05 70.86 ± 1.2 
S 6.89±0.07 175.0+± 1.7 
T 4.16±0.03 105.66±0.76 
U 11.80 ± 0.04 299.72 ± 1.0 
V 19.60 ± 0.05 497.8 ± 1.3 
W 26.20 ±0.06 665.5 ± 1.5 
X 30.82 ± 0.09 782.8 ± 2.2 
Y 0.50 ± 0.02 12.70 ± 0.5 
Z Dia. 15.00 Max. 381.0 Max. 

Notes: 

1. UG-22 BIU jack mates with UG-21 DIU 

2. Channel tuning screws 5/16" hex socket head. 

3. Tube rollers mate with RCA AJ2166 electromagnet. 
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DETAIL RF OUTPUT CONNECTOR 

RF OUTPUT 
COAXUIL 
ADAPTER 

SPRING STD. SOA 
0.44 ~ 3-I/8"E.LA. 

TRANSMISSION LINE 

~~ ~ 

~- 

~!~ 

' 

~' 

CANNON RECEPTACLE 
CA 22365 - 2729 

PIN CONNECTIONS 

Al JUMPER,#16 AWG 
B( 
C t JUMPER, # 16 AWG 
D( 
E BODY (GROU ND) 
F COLLECTOR 
G COLLECTOR 
H CHROMEL1 THERMOCOUPLE 
J 4LUMEL I CONNECTIONS 

COAX 
SLEEVE 

WORM-DRIVEN 
CLAMPS 

ALWAYS USE PINS F AND G IN PARALLEI 

LCENTER 
CONDUCTOR 

92L5-1373 

More complete information covering the handling, installa-
tion, safety and operation of this type may be obtained 
through an RCA Field Representative or by writing RCA 
Super Power Tube Marketing, Lancaster, PA. 17604. 
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8825 
CW Klystron Amplifier 

,-~ High Power Output 

Very High Gain 

Long Life, High Reliability 

Integral Cavity Construction 

Water/Vapor Cooled 

Electromagnet Focusing 

Electrical 

Easy to Install and Operate 

Modulating Anode —permits 

both visual and aural 

application with 

a single beam supply 

Frequency Range 566-698 MHz 

'~ Cathode Type   Indirectly heated, tungsten dispenser cathode 

Heater Idc or 50-60 Hzl: 

Voltages   6.0 ± 0.5 V 

Current @ 6.0 V, typical   16.4 A 

Surge current, maximum   30.0 A 

Warm-up time, minimum   180 sec 

Focusing   RCA-AJ2167 Electromagnet 

Mechanical 
Mounting Position   Vertical, cathode down 

/~+ 

~ 1

.~"~ 

Dimensions, Maximum: 

Height 

Width (excluding output connector) . .  

Weight, Approximate: 

Uncrated  

Crated 

(1346 mm) 53 in 

(381.0 mm) 15.0 in 

(90.7 kg) 2001bs 

(213.1 kg) 470 Ibs 

Inlet Coolant Connector  Mates with Hansen 62-H16 

Outlet Coolant Connector Mates with Hansen LL3-H21 

Steam Outlet   See Dimensional Outline 

Electrical Connections 

RF Input   UG-226/U jack mates with UG-21D/U plug 

RF Output   See Dimensional Outline 

Collectorb   Pins F and G, Cannon Rec.c 

Thermocouple: 

Chromel  

Alumel  

Body  

Pin H Cannon Rec.c 

Pin J Cannon Rec.c 

Pin E Cannon Rec.c 

u U~u u 
Electronic 
Components 

DATA 1 
2-72 



8825 
Modulating Anode   See Dimensional Outline 

Heater-Cathode   See Dimensional Outline 

Heater   See Dimensional Outline 

Interlock ,~1   Pins A and B, Cannon Rec.c 

Interlock #2   Pins C and D, Cannon Reac 

Thermal 

Collector Temperature   145 max. °C 

Body Temperature   100 max. °C 

Electron Gun Insulator Temperature   250 max. oC 

Storage Temperature   -65 min. oC 

Coolant Requirements 

Collector and Body 

Water flow   (7.5 I/ml 2.0 min. gpm 

Inlet water temperature   70 max. oC 

Electron Gun 

Forced air flow   124 I/sl 50 min. cfm 

Water Pressure Differential for 
Typical Flow of 2.1 gpm   (3.5 kg/cm21 50 max. psi 

Water Pressure at any Inlet . . . . 14.2 kg/cm2) 60 max. psi 

Maximum Ratings, Absolute-Maximum Values 

Beam Voltage, DC   20 max. kV 

Beam Current, DC   5.5 max. A 

Body Current, DC   250 max. mA 
Modulating Anode Voltage, DC   20 max. kV 

Load VSWR   1.5:1.0 

Typical Operation, UHF Television Service 
(Visual 627.25 MHz, Aural 631.75 MHz) 

Visuaf Aural 

Collector Voltage, DCf   0 0 V 

Body Voltage, DC   0 0 V 

Beam Current, DC   4.7 2.4 A 

Body Current, DCg   70 15 mA 
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i"~ 

Modulating Anode Voltage, DC   0 -6 kV 

Modulating Anode Current, DC   1.5 1.0 mA 

Cathode Voltage, DC   -18 -18 kV 

Focusing Current, DC (Typical 
with RCA-AJ2167 Electromagnet)   28 28 A 

Load VSWR   1.1:1 1.1:1 —

Drive Power, for Visual Peak-of-
~"'a Sync or Aural CW   10 1.1 W 

Output, for Visual Peak-of-Sync or 
Aural CW   31 12 kW 

Gain   35 40 dB 

Efficiency  37 28 
a Careful attention to maintaining the minimum value of filament 

~""~ voltage consistent with adequate emission will result in conserv-
ing the life of the tube. 

b Pins F and G must always be used in parallel. 

c Type CA22365-2729 Cannon Receptacle. 

d All water must be removed from the water course during storage. 

e Cooling air blower must be directed toward the electron gun and 
located within a distance of 24 inches. 

f ADC ammeter make the connection between the collector and 
ground. 

9 The body is connected directly to ground. Body current is mea-
sured in the ground leg of the beam power supply. 

GENERAL INFORMATION 

Cooling 

The electron gun is cooled by forced-air directed at the 
cathode-seal area. Air flow must be at least 50 cfm. (24.0 
I/sect The remainder of the tube is cooled by water/vapor 
system with water cooling the resonators and drift-tube sec-

,.-~ lions and vapor cooling the collector. 

The use of distilled water is essential. The liquid flow must 
start before application of any voltages and preferably 
should continue for five minutes after removal of voltages. 

r .,~ Interlocking of the liquid flow through each of the cooled 
elements with the beam supply is recommended to prevent 
damage in case of cooling failure. 
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A steam exhaust sleeve must be provided for the top of the 

klystron boiler. A flexible, neoprene type is recommended. 

The sleeve is placed over the lip provided at the top of the 

boiler Isee Dimensional Outline) and clamped securely in 

place for awpter-tight connection. 

Electrical Connections to Tube Terminals 

Connections to the Heater, Heater-Cathode and Modulating 
Anode Terminals Isee Dimensional Outline) are made with 
preformed finger stock or knife blade type fuse clips. Care 

should be taken when making these connections not to 

place excessive stress on the ceramic-to-metal seals. 

Protection Circuits 

Protection circuits serve a threefold purpose: safety of per-

sonnel, protection of the tube and protection of tube cir-

cuits. Consult Application Note AN4206 for complete in-

formation on protection circuits required. 

RF Output Coaxial Adapter 

The RF output coaxial adapter shown in the klystron Out-
line Drawing is shipped as a separate item within the tube 

crate. It must be screwed on after the tube is installed with-

in the electromagnet. 

Installation and Operation 

RCA reference publications required for the installation and 
operation of this device include the following: 

Data Sheet —RCA-8825 
Application Note AN4206 
Application Guide 10E-279A 

These publications are available as a complete packet — re-

quest PWR-538, "Applications Information for the RCA-

8825 Super-Power Klystron," 
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Personnel Safety 

l'"~ The high voltages and microwave radiations from this device 

can be dangerous to life. High voltage shielding and inter- 

lock precautions must be taken and all rf connections must 
be tightly closed and rf terminals adequately shielded. 

This device, in operation, may produce X-radiation which 
can constitute a health hazard. Shielding or other pre-

cautions may be required. 

/'h 

~, 

Packaging 

The klystron is shipped in a specially designed shipping 
crate featuring steel tracks for receiving the rollers on the 

tube sides. Unpacking instructions are attached to the crate. 

RCA AJ2167 Electromagnet 

The RCA 8825 klystron is designed to be mounted in and 
its beam focused by the water•cooled, single-coil electro-
magnet, RCA-AJ2167. The exposed surfaces of the electro-

magnet are treated by painting or plating to resist corrosion. 

General Data 
Voltage, DC   125 max. V 

Current, DC   30 max. A 

Dimensions  See Outline Drawing 

Weight lapprox.l   (158.7 kg)   350 Ibs 

Cooling: 

Water flow, minimum   13.8 1lml 1 gpm 

'~ Inlet temperature, maximum   70o C 

Maximum water pressure differ-
ential for typical flow   13.5 kg/cm2) 50 psig 

Maximum water pressure at 
any inlet   (4.2 kg/cm2) 60 psig 
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Operating Considerations 

Typical operating coil currents are noted under "Typical 
Operation" data section. 

It is recommended that the coil coolant flow start before 
the application of any coil voltage and preferably continue 
for five minutes after the removal of voltages. Interlocking 
of the coolant flow with the klystron beam and modulating-
anode voltages and coil voltages is highly recommended to 
prevent tube and coil damage in the event of inadequate 

coolant flow. 

The use of a solid-state diode connected in parallel with 
the electromagnet is recommended to prevent excessive 
transient voltage build-up in the event of coil current inter-
ruptions. Connections should be made so the coil current 
will flow through the diode when the polarity of the normal 
coil voltage becomes reversed. 
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ELECTROMAGNET DIMENSIONAL OUTLINE 
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KLYSTRON DIMENSIONAL OUTLINE (Cont'd) 
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K~YSTRON OUTLINE DIMENSIONS 

Ref. Inches Millimeters 
A 45.77 ± 0.25 1162.6 ± 6.3 
B 12.40 Max. 314.9 Max. 
C Dia. 0.75 Ref. 19.05 Ref. 
D Dia. 6.40 ± 0.04 162.6 ± 1.0 
E 0.23±0.04 5.8 ±1.0 
F 11.00 ± 0.12 279.4 ± 3.0 
G 1.51 ±0.01 38.35±0.25 
H 21.97 ± 0.06 558.0 ± 1.5 

.-~ J Dia. 7.50 Max. 190.5 Max. 
K Dia. 5.00 ± 0.01 127.00 ± 0.25 
L 0.69 ± 0.05 17.53 ± 1.3 
M Dia. 5.00 ± 0.03 127.00 ± 0.76 
N 0.19±0.01 4.82±0.25 
P 0.19±'0.01 4.82±0.25 
Q 0.04 Ref. 1.0 Ref. 
R 2.79 ± 0.05 70.86 ± 1.3 
S 6.89±0.07 175.0+±1.7 
T 3.45 ± 0.03 87.63 ± 0.76 
U 9.65 ± 0.04 245.1 ± 1.0 
V 15.85 ± 0.05 402.6 ± 1.3 
W 21.37 ±0.06 542.8 ± 1.5 
X 25.26 ± 0.09 641.6 ± 2.2 

~ Y 0.50±0.02 12.70±0.5 
Z Dia. 15.00 Max. 381.0 Max. 

Notes: 

1. UG-22 B/U jack mates with UG-21 D/U 

2. Channel tuning screws 5/16" hex socket head. 

3. Tube rollers mate with RCA AJ2167 electromagnet. 

~~u U 
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DATA 5 
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DETAIL RF OUTPUT CONNECTOR 

RF OUTPUT 
COAXIAL 
ADAPTER 

0.44 

CANNON RECEPTACLE 
CA 22365 - 2729 

PIN CONNECTIONS 
4l JUMPER,+R 164WG 
81 
C t JUMPER, f 16 AWG 
D` 
E BODY (GROUND) 
F COLLECTOR ' 
G COLLECTOR 
H CHROMELI THERMOCOUPLE 
J nLUMEL f CONNECTIONS 

SPRING STD. SOII 
3-1 /8 ~~ E.I A. 
TRANSMISSION LINE 

COAX 
SLEEVE 

WORM-DRIVEN 
CLAMPS 

'ALWAYS USE PINS F AND G IN PARALLEL 

LCENTER 
CONDUCTOR 

92LS-3371 

More complete information covering the handling, installa-
tion, safety and operation of this type may be obtained 

through an RCA Field Representative or by writing RCA 

Super Power Tube Marketing, Lancaster, PA. 17604. 

LJ U~U LJ 
Electronic 
Components 
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9001 

DETECTOR AMPLIFIER PENTODE 
MIDGET TYPE 

Heater • Coated Unipotential Cathode 
Voltage 6.3 a-c or d-c volts 
Current 0.15 

Direct Interelectrode Capacitances: 
Grid to Plate 0.01 max. µµf 
Input 3.6 µµf 
Output 3.0 µµf 

Maximum Overall Length 1-13/15" 
Maximum Seated Height 1-9/16" 
Length from Base Seat to Bulb Top 
lexcluding tipl 1-3/16" ± 3/32" 

Maximum Diameter 3/4" 
Bulb T-.>-1/2 
Base• PAiniature Button 7-Pin 

Pin 1-Grid Pin 5 -Plate 
Pin 2 -Cathode r p Pin 6 -Screen 
Pin 3-Heater 3 o 

cat node, 
Pin 7- 1Grid xo. 9, 

Pin 4 —Heater ~, •1 lllnternal 
z..L~~e. snield 

Stock No. 9914 t 
BOTTOM VIEW Any 

Maximum and Minimum Ratings Are Design-Center Values 

AMPLIFIER

RCA Socket 
Mounting Position 

Plate Voltage 
Screen Voltage 
Grid Voltage 
Plate Dissipation 
Screen Dissipation 
Typical Operation and 
Plate Voltage 
Screen Voltaye 
Grid Voltage 
Plate Resistance 
Transconductance 
Plate Current 
Screen Current 

Typical Operation as Mixer in 
Plate Voltage 
Screen Voltage 
Grid Vp ltage ! 
Conversion Transconductance 

amp. 

250 max. volts 
100 max. volts 
-? min. volts 
0.5 watt 
0.1 watt ~-

Characteristics - Class Al Amplifier: 
90 250 volts 
90 100 volts 
-3 -3 volts 

1.0 • approx. me ohrrt 
1100 1400 µmhos 
1.2 2.0 ma. 
0.5 0.7 ma. 

Superheterodyne Circuit: 
100 250 volts 
100 100 volts 
-5 -5 approx. volts 
- 550 approx. µmhos 

Shielding and r-f by-gassing of each r-f amplifier stage may 

De required in order to prevent Tote rst age coupling and to 

provide the shortest possible circuit returns when the tube 

is operated at the ultra-high frequencies. R-f by-passing 

can be accompl ished by the use of smal l condensers having 

short leads placed close to the tube terminals. It may also 

be advisable in some appl ications to supplement the action 

of the by-pass condensers Dy r-f chokes close to the conden-

sers in the return or supply leads for the grid, screen, 

■, A, • #: See next page. *Temporary minimum lefgth = 1-1/16'. 

-~- Indicates a change. 

GCT. 1, 1943 RCA VICTOR DIVISION DATA 
pADlO CORPORATION Of AME RiU. HARRISON, NEW IE RSEY 



9001 
DETECTOR AMPLIFIER PENTODE 

(continued from DI'e ceding Dage) 

plate and heater. The 9001 has two cathode leads in order 
that the plate and screen r—f circuits may be completed with 
a minimum of circuit inductance in common with the grid cir-
cuit. The grid return may be connected to one cathode termi—
nal and the plate and screen returns may be ,connected to the 
other. cathode terminal. 

~ Tne cathode of the 9001, When operated from a transformer, should preferaDl y 
De connected to the neater ci rcult. In the CeSe Or d-c oDeration oT the heat-
er frpn a 520 rage Datte ry, the Cathode Circuit IS tied In either directly Or 
Lh rough DIGS rest Slots t0 Lhe negetive battery terminal. In ci rcu its Where 
the cathode i5 not directly connected to the neater, the potential difference 
Oetween neater and cathode should be kept as low as pos siDl e. 

• Greater than 1.0 megonm. 
M ThE grid Dias i5 minimum for en OSC it latOr peak VOIL89e Of LL volts. The5ev81-

ues are optimum 

~ The center hole tirt sockets designed for Lhtis base 
brovides for the qos sibility that this tube type 
tray 6e'nenufac lured with the exhaust-tube by at 
the base end. for this reason, it is rec oa+ended 
that in egvignent enb toying this tube type, w 
•a te+tial 6e 4e n[{tied to oDs tract the socket AO Le. 

OCT, 1, 19:3 RCA VICTOR DIVISION 
GATA 

MDIO CO[PO[AiION Of AMEFI U, NA[[ISON. NEW JF ISEY 
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9001 
AVERAGE PLATE CHARACTERISTICS 

PENTODE CONNECTION 

MAY 22, 1941 RCA RADIOTRON DIVISION 
RCn wt,wUFnCTURMG COWANY. .MC. 

92C-6291 
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9001 
DETECTOR AMPLIFIER PENTODE 
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AVERAGE CHARACTERISTICS 
PENTODE CONNECTION 

T VPE 9001 
.E{=6.3 VOLTS 
PLATE VOLTS=250 
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92C-6266 

AVERAGE CHARACTERISTICS 
PENTODE CONNECTION 

TYPE 9001 

PLATE VOLTS = 250 
CONTROL-GRID VOLTS (EC )=-3 

July 1, 1941 
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9002 

~. DETECTOR, AMPLIFIER, OSCILLATOR 
~U IDGET TYPE 

~1 

Heater • Coated Unipotential Cathode 
Voltage 6.3 a-c or d-c volts 
Current 0.15 amp. 

Direct Interelectrode Capacitances: 
Grid to Plate 1.4 µµf 
Grid to Cathode 1.2 ituf 
Plate to Cathode 1.1 µµf 

Maximum Overall Length 1-13/16" 
Maximum Seated 'Height 1-9/16" 
Length from Base Seat to Bulb Top 

lexcluding tipl 1-3/16" t 3/32'A
Maximum Diameter 3/4" 
Bu 1b T-5-1/ 2 
Base • Miniature Button 7-Pin 

Pin 1-Plate 5 Pin 5 -Plate 
Pin 2 -Cathode p ,p Pin 6 -Grid 
Pin 3 -Heater ~/ Pin 7 -Cathode 
Pin 4 -Heater 

RCA Socket o Stock No. 9914 
Mounting Position 

Maximum Ratings Are Design-Center Values 

AMPLIFIER 

BOTTOM VIEW Any 

Plate Voltage 
Plate Dissipation 
Tyyical Oye ration and Characteristics - 

250 max. volts 
1.6 max. watts 

Class Ai Amq{i}ie r: 
Plate 90 135 180 250 volts 
'Grid -2.5 -?.75 -5 -7 volts 
Amp. Fact. 25 25 25 25 
Plate Res. 14700 13200 12500 11400 ohms 
Transcond. 1700 1900 2000 2200 µmhos 
Plate Cur. 2.5 3.5 4.5 6.3 ma. 

• 
The cathode of the 9002, when operated fran a transformer, should preferably 
De COnne[tetl [O the hE:ater Circuit. In Lhe Case of d-c OQafdLlOn Of the heat-
er from a storage Datte ry, the cathode circuit is tied In either directly or 
to rough Dias re51st0 r5 t0 the negative ball E!ry terminal. n Ci rC hits where 
the cathode is not directly connected to the heater, the potential difference 
between heater and Cathode shoul0 ee kept a5 tow as possible. 

~ Phe center ho Le in sockets d¢signed for this base 
provides for the 4ossi bti lily Lhat Lhis tube tyye 
way De w ac lured with the ezhaus t-tube by at 
the base ends For this r iL i ended 
that in equipxent ew gtoyti ngn~this to bec type, no 
sateriaL be perwitted to obstruct the socket ho Le. 

Y Temporary minimum length = 1-1 /!6 •. 

ocT. 1, lsa3 
<- Intl is at es a change. 

RCA VICTOR pIVI5i0iV 
lADIO CORPORATION Of AMERIU, MAR RISON, NEW 1E RREY 

DATA 
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9002 
AVERAGE PLATE CHARACTERISTICS 
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9003 

~ SUPER-CONTROL R-F AMPLIFIER PENTODE 
MIDGET TYPE 

Heater Coated Unipotential Cathode 
Voltaye 6.3 
Current 0.15 . 

Direct Interelectrode Capacitances: 
Grid to Plate 0.01 max. 
I nput 3.4 
Output 3.D 

Maximum Overall Length 
Maximum Seated Height 
Length from Base Seat to Bulb Top 

lexcluding tipl 
Maximum Diameter 
Bulb 
Base• 
Pin 
Pin 
Pin 
Pin 

a-c or d-c volts 
amp. 

uuf 
uuf 
uuf 

1-13/16" 
1-9/16" 

i-3/is" f3/32" 
3/ 411 

T-5-1/2 
Miniature Button 7-Pin 

1 -Grid Pin 5 -Plate 
2 -Cathode p- P i n 6- Screen 
3 -Heater Cat node, 

© 'O Gritl xo. 3, 4 -Heater ~ _~~ Pin 7- Internal 
Shield 

RCA Socket o Stock No. 9914 
Mounting Position BOTTOM VIEW Any 

Maximum and Minimum Ratings Are Design-Center Values 
AMPLIFIER 

Plate Voltage 250 max. volts 
100 max, volts 
-3 min. volts 
1.7 max. watts 
0.3 max. watt 

Characteristics - Class A3 Amgli}ier: 
250 volts 
100 volts 
-3 volts 
0.7 approx.megohm 
1800 µmhos 

Screen Voltage 
Grid Voltage 
Plate Dissipation 
Screen Dissipation 
Typical Operation and 
Plate Voltage 
Screen Voltage 
Grid Voltage 
Plate Resistance 
Transconductance 
Grid Bias for 

Transcond, of 15 µmhos 
Grid Bias for 

Transcond. of 2 pmhos 
Plate Current 
Screen Current 

Typical Operation as Mixer in 
Plate Voltage 
Screen Voltage 
Grid Voltage # 
Conversion Transconductance 

# ine grin Dias is minimum for an 
These values are optimum. 

-35 

-45 
6.7 
2.7 ma. 

Superheterodyne Circuit: 
100 250 volts 
100 100 volts 
-10 -10  approx. volts 
- 600  approx. µmhos 

oscillator peak voltage Of 9 volts. 

volts 

volts 
ma. 

1 The center hole in sockets desigrzed for this base gravtides for 
the gossi bility that this tube type way be arrufac tared uri th 
the exhaust-tube tiq at the base erK. Por this reason, it is 
recowwended that in equigwent ewq ioyiny~ this tube Lyge, no ma-
terial be ~erwitted to obstruct CAe socket hole. 

-Shielding Considerations S Realer-Cathode Connections 
for the 9003 are the same as 9or Type 9001. 

t Indicates a change. *Temporary minimum Length = 1-1/16'. 

OCT. 1, 1943. au vlaoa uroislorl 
tADlO COlPOlATION OF NAElIC/~ FIA!l150N, NEW lEltET 

DATA 
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AVERAGE CHARACTERISTICS 
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9005 

U-H-F DIODE 
ACORN TYPE 

Heater Coated Unipotential Cathode 
Voltage 3.6 a-c or d-c volts 
Current 0.165 amp. 

Direct Interelectrode Capacitances:°
Plate to Cathode 0.8 Nuf 
Plate to Heater 0.2 approx. Nuf 
Heater to Cathode 1.1 approx. Nuf 

Overall Length 1-7/32" 15/32" 
Overall Diameter 1-3/32" tl/16" 
Bulb T-4~ 
RCA Socket Stock No.9925 
Mounting Position Any 

Naxi>Aua Ratings are Design-Center Values 

RECTIFIER 
A-C Plate Voltage (RdS) 117 max. volts 
D-C Output Current 1.0 .max. ma. 
Tfte resonant frequency of the 9005 is approximately I50°Mc. 

°Mitt no external sAielo. 

AVERAGE PLATE CHARACTERISTIC 
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Dec. 1, 1942 RCA RADIOTRON DIVISION 
0.0 MnNUFACTu0.iNG CO~HnNv. E,C. 

TENTATIVE DATA 



9005 

U-H-F DIODE 

ALL TERMINALS 

.04 I ~~ + .003 ~~ 
- .002 ~~ 
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CONNECTED 
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ECCENTRICITY 1~1fi: MAX. 

I QHE ATER UNTINNED SECTION 
~~ALL TERMINALS 

4~ 

HEATER 

-.- Ind ica'.es a change. 

Dec. 1, 1942 

PLATE 
3 
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30° t3 °

r 30o t  3e 

BOTTOM VIEW 

RCA RADIOTRON DIVISION 
PCn unNUfnCiUPiNG CpnPnwv iNC. 

92C-636681 

92C-635681 
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AVERAGE CHARACTERISTICS 
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9006 

U-H-F DIODE 
MI DGET 1"YP0 

Heater Unipotential Cathode 
Voltage 6.3 
Current 0.15 

Direct Interelectrode Capacitances:• 
Plate to Cathode 1.4 
Plate to Heater 0.2 
Cathode to Heater 2.2 

Maximum Overall Length 
Maximum Seated Height 
Length from Base Seat to Bulb Top 
!excluding tip! 

Maximum Diameter 
Bulb 
Bases Mini 

Pin 1-Plate 4~,5 Pi 
Pin 2 -Cathode '►rly p Pi 
Pin 3 -Heater Pi 
Pin 4 -Heater 

RCA Socket 
Mounting Position 

Maximum Ratings Are Design-Center 
BOTTOM VIEW 168H1 

RECTIFIER 
Peak Inverse Plate Voltage 
Peak Plate Current 
D-C Output Current 
D-C Heater-Cathode Potential 
lygical Oge'ration as Rectifier: 

A-C Plate Supply Voltage IRIdSI 
Min. Total Effective Plate-Supply 
D-C Output Current 

a-c or d-c volts 
amp. 

pNf 
{1{1 f 
ppf 

i-13/ 16" 
1-9/ 16" 

1-3/ 1613/ 3z^~` 
3/4 ,1 

T-5-1/2 
ature Button 1-Pin 
n 5 -Plate 
n 6 - No Connection 
n 7 -Cathode 

Stock No. 9914 
Any 

Values 

750 max. volts 
15 max. ma. 
5 max. ma. 

100 max. volts 

270 volts 
Impedance 100 ohms 

5 ma. 

• With rto external sni el d. 

The resonant frequency of the good is 70o megacycles(aggroxl. 
~ °'Ae center Aole in sockets desigQned for this base 

provides for the Bassi Di lity tAat this tube type 
way be wanufac Cured with the exhaust-tube tiq nt 
the base end. Por this reason, it is recowwettded 
that itt equi anent ewq Loyting this tube tybe, no 
wa to rial De gerwitted to oDDs tract the socket hole. 

" Temporary minimum lengtn = 1-1/16'. 

OCT. 1, 1943 
eG waat omsa►a Data 

IMIO CORNtATIp/ OF AMEEI(A, IUttITON, NEW HtSEY 
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9006 

U-H•F DIODE 

AVERAGE PLATE CHARACTERISTIC 
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OCT.1, 1943 RCA VICTOR DIVI>ION 
tA010 CORIOtATIpJ OE FMFtICA, Ml.tilSOh, NEW lE1SEv 
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