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RECEIVING—TYPE 

INDUSTRIAL TUBE 

SECTION 

This Section contains data on "special red" 

tubes; premium tubes; tubes for computer 

and "on-off" control applications; low - 

microphonic amplifier tubes; and similar 

special types. 

For further Technical Information, write to 
Commercial Engineering, Tube Division, 
Radio Corporation of America, Harrison, N. J. 
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RCA Industrial Receiving-Type Tube 

Application Guide 

1. 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 
7. Clipper 
8. Converter 

•, 9. DC Amplifier 
10. Delay Circuit 
11. Demodulator 
12. Detector, Audio 
13. Driver 
14. Frequency Converter 
15. Frequency Divider 
16. Frequency Multiplier 
17. Gated Amplifier 
18. Grid-Controlled 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 Oscillator 
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 - A1 

Twin Diode-Med.-Mu Triodes 

125W7 26C6 

High-Mu Triode - 5719 

Ç
Triodes 

955 5718 9002 

f 
) Medium-Mu Twin Triodes 

£ 5670 5692 £6189 
5687 6072 

Iiigh-Mu Twin Triodes 

6112 6681/ 12AX7 A 

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 6669/6AQ5A 
5881 7061 
5902 

Twin Beam Power Tube 
26A7GT 

Pentogrid Amplifier - 1612 

Beam-Deflection Tube 7360 

MCEal Electronic Components 
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RCA Industrial Receiving-Type Tube 

Application Guide 

CLASS - AB 

Medium-Mu Twin Triode 

£ 5670 

Beam Power Tubes 

1614 6669/6AQ5A 
1619 7551 

£ 6005 7558 

Twin Beam Power Tube 

26A7GT 

CLASS - B 

Twin Power Triode - 1635 

2 Automatic Gain Control 
Remote-Cutoff Pentode 

£5749 

3 Balanced Modulator/ 
Balanced Mixer 

Beam-Deflection Tube 

7360 

4 Cathode-Coupled, 
Direct-Drive (RF) 

Medium-Mu Twin Triodes 

60.18/ECC88 
6922/E88CC 

5 Cathode Drive (RF) 
(Grounded Grid) 

High-Mu Triodes 

6,14 £8532 
111 8058 

6 Cathode Follower 

Medium-Mu Triodes 

6814 •8056 

Medium-Mu Twin Triodes 

£5670 6350 7044 
5687 6922/E88CC 7308 
5965 

7 Clipper 

Twin Diodes 

£ 5726 70! 

8 Converter 

Pentogrid Converters 

12SY7 26D6 5750 

9 DC Amplifier 

Sharp-Cutoff Pentode - 5693 

Medium-Mu Twin Triode - 5692 

High-Mu Twin Triode - 5691 

10 Delay Circuit 

Sharp-Cutoff Pentodes 

6AS6 
5636 

à 5725 

11 Demodulator 

Beam-Deflection Tube - 7360 

12 Detector Audio 

Twin Diode—Med.-Mu Triode 

1251417 26C5-

VHF 

Twin Diodes£  

5726 6663/6AL5 7055 
5896 6887 

UHF 
Diodes 

9005 9006 

MCEM Electronic Components 
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RCA Industrial Receiving-Type Tube 

Application Guide 

73 Driver 

Beam Power Tubes 

5763 7551 7905 
6417 7558 

14 Frequency Converter 

High-Mu Triode - 6664/6AB4 

High-Mu Twin Triode 

6679/12AT7 

Beam-Deflection Tube - 7360 

15 Frequency Divider 

Medium-Mu Twin Triodes 

£5670 5964 6350 
5687 6211 7044 
5963 

Power Pentode - 6197 

16 Frequency Multiplier 

FREQUENCY DOUBLER 

High-Mu Triode 

M8808 

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 

6AS6 
5636 

Pentogrid Amplifier - 

5725 

5915 

18 Grid-ControlledRectifier 

Triodes (Thyratron) 

6D4 884 

Tetrodes (Thyratron) 

2021 2050A £ 5727 
2050 5696 6012 

19 Indicator, Voltage 

Electron-Ray Tubes 

1629 6977 

20 IF Amplifier 

VHF 

Medium-Mu Triodes 

w 7586 B 8056 

Medium-Mu Twin Triodes 

5687 6922/E88CC 1 
6386 7308 

Sharp-Cutoff Pentodes 

A6AU6WEn 6676/6CB6A 
£5654 7056 

MEal Electronic 
Components 
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RCA Industrial Receiving-Type Tube 

Application Guide 

Remote-Cutoff Pentodes 

£ 5749 6660/68 A6 

Sharp-Cutoff Tetrode -1 7587 

High-Mu Triode - 1 7895 

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 
Huvistor Type for 
Hybrid Equipment 

Medium-Mu Triode - 8056 

24 Mixer 
VHF 

Medium-Mu Twin Triodes 

407A à5814A 6922/E88CC 
£5670 6386 

High-Mu Twin Triodes 

Al2AT7WAt 7898 

£ 12AT7W8t 

Medium-Mu Triode— 
Sharp-Cutoff Pentodes 

6678/6U8A 7059 

Sharp-Cutoff Tetrode -.7587 

Sharp-Cutoff Pentodes 

6AS6 A5725 

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 

755 1 

Power Pentodes 

7054 

26 Multivibrator 

7558 

8077/7054 

Medium-Mu Twin Triodes 

407A 
£5670 
5687 
5692 

£ 5814A 

£ 6189 
6350 
6680 /12AU7A 
6922/E88CC 
7044 

High-Mu Twin Triodes 

•12AT7WAt£5751 

u 
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RCA Industrial Receiving-Type Tube 

Application Guide 

27 Oscillator, RF 
VHF 

Power Triode - .8203 

High-Mu Triode - 6664/6484 

Medium-Mu Twin Triodes 

407A à5814A 6680/12AU74 
£5670 6111 

High-Mu Twin Triodes 

1̀12AT7WAI 7898 

4124T7W13t 

Medium-Mu Triode— 
Sharp-Cutoff Pentodes 

6678/6U8A 7059 

Twin Tetrode - 6360A 

Beam Power Tubes 

3B4WAt 5763 7558 
1614 6417 7905 
1619 7551 

Power Pentodes 

1613 7054 8077/7054 

Medium-Mu Triode— 
Power Pentod• 

7060 
Pentogrid Converters 

12SY7 26D6 5750 

UHF 
Medium-Mu Triodes 

6F4 1 8056 1 8393 
1 7586 

High-Mu Triodes 

17895 8058 8808 

Power Triodes 

955 1 8627 9002 
5718 

Medium-Mu Twin Triodes 
A6J6WAt 6021 

—' Sharp-Cutoff Tetrode - 1 7587 

Twin Power Pentode - 6939 

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

Medium-Mu Triode - 6814 

Medium-Mu Twin Triodes 

5844 
5963 
5964 

5965 6922/E88CC 
6211 7044 
6350 

Sharp-Cutoff Pentode • 6456 

Power Pentode - 6197 

Pentogrid Amplifier - 5915 

29 Phase Inverter 

Medium-Mu Triode - 6814 

Medium-Mu Twin Triodes 

A5670 6350 
5687 6680/12AU7 A 

£5814 A 6922/E88CC 
A6I89 7044 

High-Mu Twin Triodes 

5691 7058 
£ 5751 

30 Pulse Amplifier 

Medium-Mu Triode - 6814 

Medium-Mu Twin Triodes 

£5670 6350 7044 
5687 

31 Pulse Modulator 

Twin Diode 

£5726 

EICBin Electronic Components 
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RCA Industrial Receiving-Type Tube 
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32 RF Power Amplifier 

VHF 

Power Triode - 1 8203 

Twin Power Triode 3A5 

Beam Power Tubes 

3134WAt 5686 
1614 5763 
1619 6417 

Medium-Mu Triode— 
Power Pentode 

7060 

7551 
7558 
7905 

Power Pentodes 

3A4 6AN5 7054 
6AG7Y 1613 8077/7054 

UHF 

High-Mu Triode 

18808 
Power Triodes 

955 1 8627 
5718 

Twin Power Tetrode - 6360A 

Twin Power Pentode - 6939 

9002 

33 RF Voltage Amplifier 

VHF 

Medium-Mu Triodes 

5842/417A 1 8056 
•7586 

1 8393 

High-Mu Triodes 

6664/64.94 1 7895 . 8628 

Medium-Mu Twin Triodes 

60.18'ECC88 6386 
407A 6922/E88CC 
6111 7057 

High-Mu Twin Triode 

6679'12AT7 

Sharp-Cutoff Tetrodes 

1 7587 7717/6CY5 

Sharp-Cutoff Pentodes 

1L4 
6AC7W 
6AH6WA 

A6AU6WB 
65.17Y 
408A 
L5654 

5678 

Remote-Cutoff Pentodes 

26A6 6660/6BA6 
à5749 6662/613J6 

Medium-Mu Triode— 
Power Pentode 

7060 

5693 
5847/404A 

à6186 
6661 /613H6 
6676 16CB6A 
6688A 
7056 

UHF 

High-Mu Triodes 

6,14 A 8532 
M8058 

Sharp-Cutoff Pentodes 

959 5840 9001 

Semiremote-Cutoff Pentodes 

5899 6206 

Remote-Cutoff Pentode - 9003 

34 Rectifier 

POWER 

Full-Wave Gas Type - 83 

Full-Wave Vacuum Types 

5R4GYB 2076/5R4GYB 
6X4W 6202 

LOW CURRENT 

Twin Diodes 

£5726 6663/6AL5 
5896 7055 

) 
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Application Guide 

Single Diodes 

9005 9006 

PULSE 

Half-Wove Vacuum Type- 5642 

(- 35 Relay 
Glow-Di scharge 0 (Cold-Cathode) Tubes 

0A4G 1C21 5823 

Triodes (Thyratron) 

604 884 

Tetrodes (Thyratron) 

2021 5663 £ 5727 
2050 5696 6012 
2050A 

36 Sweep-Circuit Oscillator 

Triode (Thyratron) - 884 

37 Switching 

Twin Diode - 6887 

Beam-Deflection Tube - 7360 

38 Transducer 

Mechano-Electronic Tran,sducer 

5734 

39 Tubes Operating 
from Battery Supplies 

NOMINAL-12- VOLT STORAGE 
BATTERY SYSTEMS 

(Twin Diode - 7055 

Twin Diode—High-Mu Triode 

7724/ 14GT8 

-,--,reedium-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 - 6664/6A84 

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 ,69 A6 6662/613.16 

Sharp-Cutoff Pentodes 

6661 ,6BH6 6676/6CB6A 

Power Pentode - 6677/6CL6 

Beam Power Tubes 

6669 ,6AQ5A 7905 

MCOM Electronic Components 
APPLICATION 
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NOMINAL-24-VOLT STORAGE 
BATTERY SYSTEMS 

Twin Diode-
Medium-Mu Triode 

26C6 

Twin Power Triode - 6082 

Remote-Cutoff Pentode - 26A6 

Pentogrid Converter - 26D6 

Twin Beam Power Tube 

26A7GT 

FILAMENTARY-CATHODE 

TYPES OPERATING 
FROM DRY-CELL 

BATTERY SUPPLIES 

Half-Wove Vacuum Rectifier 
5642 

Twin Power Triode - 3A5 

Sharp-Cutoff Pentode - 1L4 

Power Pentode - 3A4 

Beam Power Tube - 1619 

40 Video Amplifier 

Sharp-Cutoff Tetrode - 7587 

Sharp-Cutoff Pentode - 5639 

Power Pentodes 

6AG7Y 
6AN5 

6677/6CL6 

41 Voltage Reference 

Glow Discharge 
(Cold-Cathode) Tubes 

5651A A5651WAt 5783 

42 Voltage Regulator 

Glow Discharge 
(Cold-Cathode) Tubes 

0A2 0C2 6073 
•0A2WA-1- 0C3 6073/0A2 
0A3 0C3A 6074 
0A3A 003 6074/0132 
OB2 OD3A 6626/ 

LOB2WA-I- 991 0A2WA 

43 Voltage Regulator, 
Series 

Low-Mu Twin Triodes 

6A57G •6080WA 6336A 
6080 6082 

Beam Power Tube - 5902 

44 Volume Expander-
Compressor 

Pentagrid Mixer - 1612 

• Premium Type. Premium types are subjected to more rigorous 

tests and controls than other types. 

eNuvistor Type. 
t For data on this type, refer to Military Specification. A copy 

of the applicable Military 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 publication may be obtained from: RCA Commercial 

Engineering, Harrison, N.J. 07029. 

MOO Electronic Components 
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Socket 8t Connector Information 
for RCA Nuvistor Tubes 

1 , 

The sockets 1 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 utilized 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 1 isted may be available from other 
component manufacturers. 

Socket Description 
ManufacturerorDistributor 

and Part No. 

Cinch-
For Types Jones Industrial 

Application Mounting Having 
JEDEC 

Climb 
Mfg. CO.a 

Sales 
Diwisionb 

Electronic 
Hardware 

Base No. Distri- 
butors 

Corp.F 

MSN 0905-1 
Crimp E-5-65 133 65 10 031 5NS MSN 0905-2 

6-79 MSN 0905-3 

General Flange 
E5-65 
E5-79 133 65 10 003 5NS-I - 

Purpose 
Printed 
board 

("Stand- 
off") 

6-65 
6-79 133 65 10 009 5NS-2 - 

UHF (Heat- E5-65 
Dissipating) Crin p E5-79 133 65 10 041 5NS-3 - 

Crimp E7-77 133 67 90 040 5NS-4 - 
UHF MSN 0907-1 

Crimp E7-83 - - MSN 0707-1 

Connector (Top Caps) 

RCA Double-Ended Nuvistor Tubes: These types utilize 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. 

1026 South Homan Avenue, Chicago 24, Illinois. 
Cinch-Jones Sales Division of Cinch Mfg. Co. 

C 109 Prince Street, new York 12, N.Y. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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R-F AMPLIFIER PENTODE 
MINIATURE TYPE 

Filament Coated 
Voltage 1.4 
Current 0.05 

Direct Interelectrode Capacitances:° 
Grid to Plate 0.008 max. 
Input 3.6 

, Output 7.5 
Maximum Overall Length 
Maximum Seated Height 
Maximum Diameter 
Bulb 
Base' 

fFilament - 
Pin 1 lInternal Shield 
Pin 2-Plate 
Pin 3-Screen 
Pin 4-No Connection 

RCA Socket 
Mounting Position 

BOTTOM %,IEW (8AR) 

Pin 

Pin 
Pin 

d-c volts 
amp. 

PPf 
PPf 
uhf 
2-1/8" 
1-7/8" 

3/4" 
T-5-1/2 

ature Button 7-Pin 
(Filament-. 

5 Internal Shield 
6-Grid 
7-Filament+ 

Stock No.9914 
Any 

Maximum And theta« Ratings Are Derifw-Ckettir Values 

AMPLIFIER  
Plate Voltage 110 max. volts 
Screen Voltage 90 max. volts 
Screen Supply Voltage 110 max. volts 
Grid Voltage 0 min. volts 
Total Cathode Current 6.5 max. ma. 
Tyelical Operation and Characteristics - Class A, Amplifier 

Plate Voltage 90 go volts 
Screen Voltage 67.5 90 volts 
Grid Voltage 0 0 volts 
Plate Resistance 0.6 0.35 megohm 
Transconductance 925 1025 pmhos 
Grid Bias for 

Plate Current = 10Pan• -8 -8 volts 
Plate Current 2.9 4.5 ma. 
Screen Current 1.2 2.0 na. 

0 With no external Whist& 

• the center tole in stellate designed foe this base 
trouides foe the tossibility that this tube ty0e 
nay be nanufactured bath the exhaust-tube tit at 
the base end. Poe t4it eeasen, it is eecoeneaded 
that in equiirsert ribloying this tube ten:, no 
nateriaL be eenritted totebstruet the socket hole. 

June 1. 1942 TENTATIVE DATA 
RCA RADIOTRON DIVISION 

ufflUf.CluRoMG COW.. MC 





3A4 

POWER AMPLIFIER PENTODE 
MINIATURE TYPE 

Filament Coated 
Filament Arrangement Series * Parattet" 
Voltage 2.8 1.4 d-c volts 
Current 0.1 0.2 amp. 

Direct Interelectnede Capacitances:' 
Grid to Plate 0.34 max. Ne 
Input 4.8 Ne 

' Output 4.2 Ne 
Maximum Overall Length 2-1/8" 
Maximum Seated Height 1-7/8" 
Maximum Diameter 3/4" 
Bulb T-5-1/2 
Base Miniature Button 7-Pin 

Pin 1-Fil. (- sertes) fFil. Mid-Tap 
Pin 2-Plate Pin 5 1 i- parallel) 
Pin 3 -Screen Pin 6 -Plate 
Pin 4-Grid Pin 7 - Fi l amant + 

RCA Socket 
Mounting Position BOTTOM VIEW (7BB) 

Maximum Ratings Are Design-Center 
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-Sig.Cathode Currente 18 max. ma. 
TyPical OPeration and Characterigtscs-Cass A/ imidsfier:e 
Filament Arrangement 

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

Stock No.9914 
Any 

%luis 

Parallel ** 
135 150 volts 
90 90 volts 

-7.5 -8.4 volts 
7.5 8.4 volts 

14.8 13.3 ma. 
14.9 14.1 ma. 
2.6 2.2 ma. 
3.5 3.5 ma. 

90000 100000 ohms 
1900 1900 pmhos 
8000 8000 ohms 
5 6 S 

600 700 mw 

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

e, **, 0, A, n, u: See asat page. 

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 

-4- indlcates • change. 

DEC. 15, 1944 DATA 
RCA VICTOR DIVISION 

weiro COPOIATION Of NUMA. OMOSOff. NEW MM 
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3A4 

POWER AMPLIFIER PENTODE 
(continued troa preceding pagel 

Tytical Operation at to Nc with 
Parallel FILOMAtat Arrangement:** 

D-C Plate Voltage 150 vol ts 
D-C Screen Voltage 135 vol ts 
Grid Resistor 0.2 meek« 
D-C Plate Current 18.3 ma. 

D-C Screen Current 6.5 ma. 

D-C Grid Current 0.13 ma. 

Power Output (approx.) 1.2 watts 

• Filament voltage applied across the two sections in series between 
pins No.1 and Co.?. Grid voltage is referred to pin M0.1. 

** Filament voltage applied across the two sections inparallel between 
pin No.5 and gins 50.1 and No.7 connected together. Grid voltage is 
referred to pin No.5. 

O with no external shield. 

II for series-filament operation. A shunting resistor mustbe connected 
across the section between pins No.1 and No.5 to by-pass excess cath-
ode current in this section. The value of the shunting resistor 
should be adjusted to make the voltage across the shunted section 
equal to the voltage across the section between pins 110.5 and No.?. 
When other tubes in series-filament arrangement contribute to the 
filament current of the Olt, an additional shunting resistor maybe 
required between pins No.1 and No.?. 

• Typical operating values for the 3As with filament sections in series 
will be approximately the sane as those shown for parallel-filament 
operation. 

à fhe center hole in sockets destined for this base 
provides for the possibility that this tube tyte 
say be manufactured with the exhaust-tube tip at 
the base end. Por this reason, it is reconnended 
that in esuipment ettploying this tube tyibe, no 
notarial bepermitted to obstruct the socket hole. 

....-- Ind it ates a rrrrrr 

DEC. 15, 1944 
itCA VICTOR DIVISION 

woo c000mfad 0e AmEetc,, 'unmet NEW NW 
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3A4 

POWER AMPLIFIER PENTODE 
MINIATURE TYPE 

Filament Coated 
Filament Arrangement Sertes * Parallel** 
Voltage 2.8 1.4 
Current O. 

Direct Interelectrode Capacitances:* 
Grid to Plate 0.34 max. 
Input 4.8 
Output 4.2 

Maximum Overall Length 
Maximum Seated Height 
Maximum Diameter 
Bulb 
Base* 

Pin 1-Fil.(- serles) 
Pin 2-Plate 
Pin 3 - Screen 
Pin 4-Grid 

RCA Socket 
Mounting Position BOTTOM VIEW (788) 

Maximum Ratines Are Design-Center 
A-F POWER AMPLIFIER  

Plate Voltage 
Screen Voltage 
Plate Dissipation 
Screen Dissipation 
Total Zero-Sig.Cathode Currentw 
Tytecal Operation and Otaracterlstics-0Lasx 
Filament Arrangement 

Plate Voltage 
Screen Voltage 
Grid Voltage 
Peak A-F Grid Voltage 
Zero-Sig. Plate Current 
Max.-Sig. Plate Current 
Zero-Sig. Screen Current 
Max.-Sig. Screen Current 
Plate Resistance 
Transconductance 
Load Resistance 
Total Harmonic Distortion 
Max.-Sig. Power Output 600 

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

**, o, A, oc, • : See next ange. 

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

3/4" 
T-5-1/2 

Miniature Button 7-Pin 
IFil. Mid-Tap 

Pul 5 (- parallel) 
Pin 6-Plate 
Pin 7-Filament 4-

Stock No.9914 
Any 

Values 

150 max. volts 
90 max. volts 

2.0 max. watts 
0.4 max. watt 
18 max. ma. 

At Am*Isfeertie 
Parallel ** 
135 150 volts 
90 90 volts 

-7.5 -8.4 volts 
7.5 8.4 volts 

14.8 13.3 ma. 
14.9 14.1 ma. 
2.6 2.2 ma. 
3.5 3.5 ma. 

90000 100000 ohms 
1900 1900 pmhos 
8000 8000 ohms 
5 6 

700 mw 

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 

indictegs a change. 

DEC. 15. 1944 
RCA VICTOR DIVISON 

11111180 COIPORATION Of NUMA, KtitISON. NEW JUIZ" 

DATA-
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3A4 

POWER AMPLIFIER PENTODE 
(continued from preceding page) 

Typical Operation at to Mc with 
Parallel Ft lament Arrangement:" 

D-C PI ate Vol tage 150 vol ts 
D-C Screen Vol tage 135 vol ts 
Grid Resistor 0.2 megohn 
D-C PI ate Current 18.3 
D-C Screen Cu rrent 6.5 ma. 
D-C Grid Current 0.13 ma. 
Power OutPut (approx.) 1.2 watts 

* Filament voltage applied across the two sections in series between 
pins No.1 and No.7. Grid voltage is referred to pin No.l. 

** Filament voltage applied across the two sections in parallel between 
pin No.5 and pins No.I and No.7 Connected together. Grid voltage is 
referred to pin No.5. 

O With no external shield. 

• For series-filament operation. A shunting resistor must be connected 
across the section between pins No.I and No.5 to by-pass excess cath-
ode current in this section. The value of the shunting resistor 
should be adjusted to make the voltage across the shunted section 
equal to the voltage across the section between pins No.5 and No.7. 
When other tubes in series-filament arrangement contribute to thè 
filament current of the 3Au. an additional shunting resistor may be 
required between pins No.) and No.7. 

• Typical operating values for the 3Ae with filament sections in series 
wIll be approximately the same as those shown for parallel-filament 
operation. 

à fhe center hole in sockets designed for this base 
Provides for the possibility that this tube type 
way be wanufactured with the exhaust-tube tip at 
the base end. Por this reason, it is .-econnended 
that in equiPnent enploying this tube type, no 
naterioi be permitted to obstruct the socket hole. 

Indicates a rhana. 

DEC. 15, 1944 
RCA VICTOR DIVISION 

GPO CORPORATiON Of AMERICA HMI ROON. MIRY 

DATA 
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3A4 

AVERAGE PLATE CHARACTERISTICS 

Ef =1.4 VOLTS SCREEN VOLTS = 90   

PARALLEL FILAMENT ARRANGEMENT 
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3A5 

H-F TWIN TRIODE 
MINIATURE TYPE 

e — 

Filament Coated 
Filament Arrangement Sertes' 
Voltage 2.8 
Current 0.11 

Direct Interelectrocle Capacitances ° 
Triode Unit Tt 

Grid to Plate 3.2 
Grid to Filament 0.9 
Plate to Filament 1.0 
Plate to Plate 

Maximum Overall Length 
Maximum Seated Height 
Maximum Diameter 
Bulb 
Baseà 

Pin 1 -Manou% - 
Pin 2 -Plate T, 
Pin 3 - Gr i d Tt-

Pin 1- {Fii:.prr:TI:f) 

RCA Socket Stock No.9914 
Mounting Position BOIT VIEW (78C) Any 
Por convenience, one trtodt unit tu ideatified as PI: tae °tare' as f, 

Maximum Ratines Are Destgn-Center Values 

A-F POWER AMPLIFIER  
Plate Voltage 135 max. volts 
Plate Current 5 max. ma. 
Plate Dissipation 0.5 max. watt 
Charaeterletlea - Class A, In'tsfser: 

Plate Voltage 
Grid Voltage 
Amplification Factor 
Plate Resistance 
Transconductance 
Plate Current 

Paral/e1"" 
1.4 

0.22 
d-c volts 

amp. 

Triode Omit Ta 
3.2 ppf 
0.9 ppf 
1.0 puf 

0.32 
2-1/8" 
1-7/8" 
3/4" 

T-5-1/2" 
Miniature Button 7-Pin 
Pin t -Grid TI 
Pin 6 - Platq T, 
'ln 7 - Fil. + ferles/ 

00 volts 
-2.5 volts 

15 
-8300 ohms 
1800 ymhns 
3.7 ma. 

R-F POWER AMPLIFIER & OSCILLATOR-Class C Telegrapny 

ley-do.., condition, per tube without aodulotion 

D-C Plate Voltage 
D-C Grid Voltage 
D-C Plate Current (per unit) 
D-C Grid Current (per unit) 
Plate Input (per unit) 
Plate Dissipation (per unit) 
Ty*scol OPerotson At go Mc With Bath 

ELC Plate Voltage 

D-C Grid Voltage • 

Peak R-F Grid-to-Grid Voltage 
D-C Plate Current 
D-C Grid Current (approx.) 
Driving Power (approx.) 
Power Output (approx.) 

e, xe, 0, e, L. SOS next page  

135 max. volts 
-30 max. volts 
15 max. ma. 

2.5 max. ma. 
2.0 max. watts 
1.0 max. watt 

Units /n Push -Putt: 
135 volts f-20 volts 

4000 ohms 
570 ohms 
90 volts 
30 ma. 
5 ma. 

0.2 watt 
2 watts 

June 1, 1942 
RCA RADIOTRON DIVISION 
IICA MANUFAC COUPAK, SC 

TENTATIVE DATA 
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H-F TWIN TRIODE 
(continued from preceding page) 

• Filament voltage applied across the two sections in series between 
eins No.1 and No,?. Grid voltage is referred to Pin No.1. For ser-
les filament opermtion, a shunting resistor must be connected across 
the section between eins No.1 and No.*, to by-pass excess cathode 
current in this section. The value of the shunting resistor should 
be adjusted to make the voltage across the shunted section equal 
to the voltage across the section between pins No.* and No.?. When 
other tubes in series-filament arrangement contribute to the fila-
ment current of the ye5, an additional shunting resistor may be 
required between pins co.! and Co.?. 

a. Filament voltage applied across the two sections in parallel oetween 
pin No.it 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 

• Obtained by grid resistor (4000). cathode resistor (57O), or fixed 
supply. 

• ?he center hole in sockets designed foe this base 
provides for the Possibility that this tube type 
way be nanufactured with the exhaust-tube tip at 
the base end. Poe this reason, it is reconsended 
that in «augment emO/oying this tube tyPe, no 
material befeermitted to obstruct the socket hole. 

June 1, 194 2 TENTATIVE DATA 
!CA RADIOTION DIVISION 
“ce WRING COW•Alv WC 



3A5 

H-F TWIN TRIODE 
MINIATURE TYPE 

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

Direct Interelectrode Capacitances ° 
Triode Unit Ti Prtodeowitrit 

Grid to Plate 3.2 3.2 PPf 
Grid to Filament 0.9 0.9 PPf 
Plate to Filament 1.0 1.0 PPf 
Plate to Plate 0.32 Plif 

Maximum Overall Length 2-1/8" 
Maximum Seated Height 1-7/8" 
Maximum Diameter 3/4" 
Bulb T-5-1/2" 
Base Miniature Button 7-Pin 

Pie 1 -rilateent - Pin 3 -Grid Ty 
Pin 2-Plate T., Pin 6 -Plate T, 
Pin 3 -Grid T,. Pin 7 -Fn.( + ¡irles) 
pin . fril. Mid-Tap 

- It + parallel) 
RCA Socket Stock No.9914 
Mounting Position BOIT. VIEW (78C) Any 
Por convenience, one triode unit ix identified as I,: the otter 03 f, 

Maximum Ratings Are Design-Center Values 

A-F POWER AMPLIFIER  
Plate Voltage 135 max. volts 
Plate Current 5 max. ma. 
Plate Dissipation 0.5 max. watt 
Characteristics - Class A. AmPliftmr, 

Plate Voltage 90 volts 
Grid Voltage -2.5 volts 
Amplification Factor 15 
Plate Resistance -8300 ohms 
Transconductance 1800 mhos 
Plate Current 3. 7 ma. 

R-F POWER AMPLIFIER A OSCILLATOR-Class C Telegrapny 

Key-down conditions ftr tithe nitkori «deletion 

D-C Plate Voltage 135 max. volts 
D-C Grid Voltage -30 max. volts 
D-C Plate 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 
Typical Operation At go Mc With Both units in Push-Pull: 

D-C Plate Voltage 135 volts 
f -20 volts 

D-C Grid Voltage . ¡aceo ohms 
l. 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 

., .., 0, e, 4, .see next page  

June 1, 1942 
RCA RADIOTRON DIVISION 
.1e A WNW AC TIARA .0 

TENTATIVE DATA 



3A5 

H-F TWIN TRIODE 
(continued from preceding page) 

• Fi lament vol toge appl fed across the two sections in sen i es between 
pins No. I and No.7. Grid vol toge i s referred to Pin No. I. For ser-
s filament operPt ion, a shunting resi stor must be connected across 

the section between gins NO. 1 and No. 4. to by-pass excess cathode 
current in this section. The val ue of the shunting resi stor should 
be adjusted to make the vol tage across the shunted sect ion equal 
to the vol tage across the section between pi ns NO.4 and No.7. when 
other tubes in series- , i lament arrangement contribute to the fi la-
ment current of the 345, an addi tional shunting resistor may be 
required between pins No. i and No. 7. 

•• Fi lament voltage appl ied across the two sections in parallel between 
pin NO.4 and pins No.1 and No.7 connected together. Grid voltage 
s referred to pins No.1 and No.7 tied together. 

o With no external shield 

• Obtained by grid resistor (4000), cathode resistor WO, or fixed 
supply. 

à The center hole in sockets designed foe this base 
provides for the Possibility that this tube type 
way be •anufactured with the exhaust-tube tip at 
the base end. Por this reason, it is recomeended 
that in equipment employing this tube type, no 
material be per•itted to obstruct th, socket bole. 

June 1. 194 2 
RCA RADIOTION DIVISION 
ecx CC.O.,141 41C 

TENTATIVE DATA 



'MO •Abkvdrioa emonteemen was 
92.E9 —DU, NOISIAKI NON.010VII V» elP61 7,1 MINIM 

S383101\11111104 (3 1)011:19 1:10( q 1)31,rld 
It1 A 

0 o 0 0 

o 

8 

tu 

•••,1  
•••• • • ' •• •  ••••••.••e•••• ........ :•••••••9   •• I  'Pm tu 

o 

Zi!!!!liffEBULII Mill11111111111111111111111RIMMIlii 
rsiireopnicuag It ;1‘erd4 up ii peininiMilliiillig : 5:011:siteh.m.ratuk, ..... . 

iIllr• 7^-1 'Ltinel vall 1:":1111:: rig 1'•11k,•1•18: 

11:1:1. •  :lit •• S .• :Limn  

.. 1"":111qMilM"i  

!I '11:7:11101:11::1:: {E, 104"  • 15111   ..  1111  
•up,     :  •    .. .9W 'MI    L.• ....... 

  durum:Eli 
 dais  

.....  :   
«I alb •••11111.11:  . 

  LL...hdue 
   1 S  

 huir  
  ...•••.  

cr.::::: ....... .. .......... mc:cie▪ .eldighi.:::::.eur.11:1:: 
 .. •:•;:ipe...-..i.=:::.1 • ..••:::: ,.. ........ -.••:  

=*••••  

...: •Z• ....... .•  ..1:•• iiiIiiiIiE::::iiiiEliiiiHiiiiiiiiii6rht::: ter. •  ....••• ........... .. . --
 ....... ............ .  ••:..... 1,,E .... _amp L... ......... • •en- .. ••.  
..„...... el    ...c. ..... • .. ...... drpc::::rde 

•D'a S.L10A 17'1: -+3 

•11 • SI:. .. 
LiNn 3001211. HW3 

SDI1S1d31DVdVHD 31keld 30V83AV 
S'VE 



C C -.-



5R4GYB 

Full-Wave Vacuum Rectifier 
For industrial & Military Applications 

GENERAL DATA 

Electrical: 

Filament, Coated:* 
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   3-11/16" 
Diameter 1  438" to 1.562" 
Bulb  T12 
Rase Short Medium-Shell Octal 5-Pin Micanol 

with External Barriers, Style B, Arrangement 1 
(JEDEC Group 1, No.B5-121) 

Basing Designation for BOTTOM VIEW  5T 

Pin 1-No Connec-
tion 

Pin 2-Filament 

Pin 4 - Plate No.2 
Pin 6- Plate No.1 
Pin 8- Fi lament 

FULL-WAVE RECTIFIER 

Maximum Ratings, Absolute-Maximum Values: 
For altitudes uP to 40000 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   
BULB TEMPERATURE (At hottest 

point on bulb surface). . . . 230 max. 230 max. °C 

Typical Operation: 

With capacitor-imPut filter 

For altitudes up to acusoo 20000 feet 

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

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

Impedance Per Plate*  225 250 375 ohms 

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

DATA I 

7-61 



5R4GYB 

DC Output Voltage (Approx.) at 
Input to Filter: 
At half-load ma. = --\ 

75  - 910 1210 volts ' 
125   750 - - vol ts 

At full-load ma. = 
150   - 800 1040 vol ts 
250   605 - - vol ts 

Vol tage Regulation (Approx. ) : 
Half-load to full-load 
current   145 110 170 vol ts 

DC Output Current   250 150 150 ma 

With choke-intut filter 

Por altitudes up to 40000 20000 feet 
AC Plate-to-Plate Supply 

Voltage (RMS. without load) . 1500 1900 volts 
Filter-Input Choke  5 10 henrys 
DC Output Voltage (Approx.) at 

Input to Filter for dc out-
put ma. = 
87 5   - 800 vol ts 
125   600 - vol ts 
175   - 760 vol ts 
250   560 - volts 

Vol tage Regulation (Approx.) : 
Half-load to full-load 
current   40 40 volts 

DC Output Current   250 175 ma 

C See accompanying chart Operating Areas for Simuitaneous and Delayed 
Application of Plate Voltage for conditions necessitating delay In 
application of plate voltage until filament has reached operating 
temperature. 

If hot-switching is required in operation, choke-Input circuits are 
recommended. Such circuits limit the hot-switching current to a value 
no higher than that of the peak plate current. When capacitor-input 
circuits are used, amaximum value of 3 amperes should not be exceeded. 

C indicated values for conditions shown will limit peak plate current to 
the maximum-rated value. When a filter-input capacitor larger then 20 
uf is Used, it may be necessary to increase plate-supply impedance to 
a higher value than that shown in the date to limit the peek elate 
current to the maximum-rated value. 

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



5R4GYB 

I.562" MAX. 

r 1.43B" MIN.1 
DIA 

T 12 BULB 

BASE 
JEDEC GROUP I 

No. B5-121 

92G5-9665R1 

MAX. 

I 

MAX. 

,71411T1h RADIO CORPORATION OF AMERICA 
V.)) Electron Tube Division Harrison, N. J. 

DATA 2 

7-61 



5R4GYB 

AVERAGE PLATE CHARACTERISTIC 

0 20 40 60 80 

DC PLATE VOLTS 
100 120 

92CS—I1183 

OPERATING AREAS FOR SIMULTANEOUS AND 
DELAYED APPLICATION OF PLATE VOLTAGE 
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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RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 



5R4GYB 

RATING CHART I 

Ef =5 VOLTS AC 
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RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 

DATA 3 
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5R4GYB 
RATING CHART Il 

With Capacitor-Input Filter 

Ef=5 VOLTS AC 
MAXIMUM PEAK PLATE CURRENT PER PLIkTE.715 MA.   

VOLTAGE RECTIFICATION EFFICIENCY. 

WHERE É 1.41Es 
=DC OUTPUT VOLTS AT INPUT TO FILTER 

E5=AC PLATE SUPPLY VOLTS (IRMS) PER PLATE ' „•„„ ,• • 
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5R4GYB 
RATING CHART III 

With Capacitor-Input Filter 

Ef= 5 VOLTS AC 
MAXIMUM HOT—SWITCHING AMPERES =3 
PLATE—SUPPLY RESISTANCE PER PLATERSEC+N2RPRL+RA 
WHERE RsEc =DC RESISTANCE OF TRANSFORMER 

SECONDARY PER SECTION 
Rpm.. DC RESISTANCE OF TRANSFORMER PRIMARY 

RA .• DC RESISTANCE OF ADDED SERIES RESIS— 
TANCE PER PLATE 

N • TRANSFORMER—VOLTAGE STEP—UP RATIO 
PER SECTION 

200 400 600 800 000 200 

AC PLATE SUPPLY VOLTS RIAS) PER PLATE (WITHOUT LOAD) 

92CM-6416R4 
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RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 

DATA 4 
7-61 
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6AK6 

POWER AMPLIFIER PENTODE 
MINIATURE TYPE 

r-

1 

Heater Coated Onipotential 
Voltage 6.3 
Current 0.15 

Direct Interelectrode Capacitances (Approx.) • 
Grid to Plate 0.12 
Input 3.6 
Output 4.2 

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

(excluding tip) 
Maximum Diameter 
Bulb 
Base& 
Pin 1 -Crid No. 
Pin 2 -Ge id No. 
Pin 3-Heater 
Pin 4-Heater 

RCA Socket 
Mounting Position 

Maximum Ratings Are Design-Center Values 
BOTTOM VIEW 17BAI 

A-F AMPLIFIER 
Plate Voltage 
Screen Voltage (Grid No. 2) 
Plate Dissipation 
Screen Dissipation 
D-C Heater-Cathode Potential 
Typical Operation and Characteristics 
Plate Voltage 
Suppressor IGrid No. 3) 
Screen Voltage 
Grid'Voltage IGrid No. 1) • 
Peak A-F Grid Voltage 
Zero-Signal P'ate Current 
Zero-Signal Screen Current 
Plate Resistance 
Transconductance 
Load Resistance 
Total Harmonic Distortion 
Max.-Sig. Power Output 

Cathode 
a-c or d-c volts 

amp. 

Connect 

guf 
put 

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

1-1/2" -I. 3/32" 
- 3/4" 
T-5-1/2 

Miniature Button 7-Pin 
Pin 5 -Plate 
Pin 6 -Grid No. 2 
Pin 7 -Cathode 

Stock No, 9914 
Any 

300 max. volts 
250 max. volts 

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

- Class A Amplifier: 
volts 

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

2.5 ma. 
0.2 megohm 
2300 ¡mhos 
10000 ohms 

10 
1.1 watts 

! With no external shield. 
f The d-c resistance in the grid circuit under maximum rated conditions 

should not exceed 0.5 megohm for cathode-bias operation and0.1 moan 
for fixed-bias operation. 

à ?he canter hole in sockets designed for this bass 
provides for the possibility that this tube type 
imy be manufactured with the exhaust-tube tip at 
the base end. For this reason, it is reconeended 
that in equipment empioying this tube type, no 
*ciboria/ bepermetted to obstruct the socket hole 

OCT. 1, 1943 TENTATIVE DATA 
RCA VICTOR DIVISION 

IMO C0110•ATION OF AMERICA, 141115014. paw au« 
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AVERAGE PLATE CHARACTERIST ICS 
PENTODE CONNECTION 
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6AK6 

POWER AMPLIFIER PENTODE 

OPERATION CHARACTERISTICS 
1 i . ,I , 

TYPE 6AK6 
- Ef .6.3 VOLTS - 
PLATE VOLTS= SCREEN VOLTS:1SO 

_ CONTROL-GRID VOLTS= - 9 _ 
LOAD RESISTANCE (OHMS) =10000 

t& 

,c. e ' .. ,..,0 H. 

0 04 08 1 2 
POWER OUTPUT-WATTS 

92C- 6451 

2 o 

O 

OPERATION CHARACTERISTICS 

0.8 

o. 
5 0.6 
O 
cc 0.4 

o 

II 
TYPE 
-E1 
PLATE 

...CONTROL 
SIGNAL 

6AK6 
=6.3 

If 

VOLTS 
VOLTS=SCREEN 
-GRID 
VOLTS (WS) 

III 

VOLTS= 
VOLTS=1110 
-9 

= 6.35 

- 

- 

e 

e 4 
r ce ,es • is 

RD H I 

4. e 12 
LOAD RESISTANCE -KILOHMS 

92C-6452 

16 

OCT. 1. 1943 RCA VICTOR DIVISION 
itOIDC0111011ATION Of MIRKA, HARMON. NOW 

CE-6451 
CE-6452 



6AS6 

SHARP-CUTOFF PENTODE 
MINIATURE TYPE 

GENERAL DATA 

Electrical: 

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

Direct Interelectrode Capacitances: 
listhout Ex- With External 

ternal Shield Shield No.3z6 
Grid No.1 to Plate . 0.025 max. 0.02 max. ¡id 
Input  3.9 4.0 up.f 
Output   2.2 3.0 puf 
Grid No.1 to 

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

Other Electrodes 13 

0.15 max. pe 
0.7 max. me 

3.4 mod 

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" 
Bulb   T-5-1/2 

Smell-Button Miniature 7-Pin Base 
Basing Designation for BOTTOM VIEW 

Pin 1-Grid No.1 

Pin 2-Cathode 

Pin 3-Heater 
Pin 4-Heater 

AMPLIFIER - Class Al 

Maximum Ratings, Destgn-Center Values: 

PLATE VOLTAGE  
GRID-No.3 VOLTAGE  
GRID-No.2 VOLTAGE  
CATHODE CURRENT  
PLATE DISSIPATION 
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 

7CM1 

Pin 5-Plate 

Pin 6-Grid No.2 

Pin 7-Grid No.3 

180 max. volts 
27 max. volts 
140 max. volts 
18 max. ma 
1  7 max. watts 

Characteristics: 

Plate Voltage  120 120 volts 

FEB. 1, 1950 IUME DEPARTMENT TENTATIVE DATA 
yam 0010011ADON Of Aidlef-A, HARRISON. pew grin 



6AS6 

SHARP-CUTOFF PENTODE 

Grid—No.3 Voltage 
Grid—No.2 Voltage 
Grid—No.1 Voltage 
Plate Resistance (Approx.) . — 0.15 megohm 
Transconductance, Grid No.1 

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

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

Grid—No.1 Volts = —10. — 100 µamp 
Max. Plate Current for 

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

—3 0 volts 
120 120 volts 
—2 —2 volts 

FEB. 1, 1950 TM DEPARTMENT TENTATIVE DATA 
VIDIO CO*1.011ATIOH OF ...ERICA, .RIIISON. NM men 
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6AS6 

AVERAGE PLATE CHARACTERISTICS 

Ef =6.3 VOLTS GR1D-N2 2 VOLTS=120 

GRID - P*3 VOLT S =0 

4 

y 

LI 

1 

To 

PLATE (TO OR GRID -N2 2 Qc MiLLIAMPERES 

BtOTK 4,1949 TUBE DEPARTMENT 
COMOWION OF A.R.,A, HARUS014. iale 
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6AS6 

AVERAGE CHARACTERISTICS 

Itl '111111)1m  

Ef= 6,3 VOLTS 
PLATE VOLTS=I20 
GR1D-Na 2 VOLTS=I20 
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6AS7—G 

LOW-MU TWIN POWER TRIODE 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathodes: 
Voltage  6.3 
Current  2.5 

Direct Interelectrode Capacitances (Approx., each unit):° 
Grid to plate  10.5 mg 
Grid to heater and cathode   6.8 MiLf 
Plate to heater and cathode   2.3 mg 
Heater to cathode  11.0 mg 
Grid of unit No.1 to grid of unit No.2 0.70 pea 
Plate of unit No.1 to 

plate of unit No.2. . 1.65 PMf 

Characteristics, Class AI Amplifier (Each unit): 

Plate-Supply Voltage   135 volts 
Cathode-Bias Resistor"   250 ohms 
Amplification Factor   2 
Plate Resistance (Approx.)   280 ohms 
Transconductance   7000 pmhos 
Plate Current  125 ma 

  ac or dc volts 
an 

Mechanical: 

Mounting Position  Any 
Maximum Overall Length   5-5/16" 
Maximum Seated Length  4-3/4" 
Maximum Diameter   2-1/16" 
Bulb   ST-16 
Base   Medium-Shell Octal 8-Pin IJETEC No.B8-11) 

Basing Designation for BOTTOM VIEW   BBD 

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.1 

Pin 7 - Heater 
Pin 8 - Heater 

DC AMPLIFIER 

Values are for Each Unit 

Maximum 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. 

e Operation with fixed bias is not recommended. 

Indicates a change. 

MAY 1. 1955 TUBE DIVISION 
OA» COMMATION OF AMERICA. NEW »MY 

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   Mot recommended 

BOOSTER SCANNING SERVICE 

Values are for Each Unit 

Maximum Ratings, Design-Center Values: 

For operation in a 525-line, 30-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 tocathode . 300 max. volts 
Heater positive with respect tocathode . 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 

O As descrioed in 'Standards of Good Engineering Practice Concerning 
Television Broadcast Stations', Federal Communications Commission. 

e The duration of the voltage pulse must not exceed 15 per cent of one 
horizontal scanning cycle. In a 525-line, SO-frame system, 15 per 
cent of one horizontal scanning cycle is 10 microseconds. 

, MAY 1, 1955 
TUIIE DIVISION 

mS0 cor/OIATION OF NAFRICA. MAMMON, FM/ MO' 

DATA 
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6F4 
OSCILLATOR TRIODE 

ACORN TYPE 
For use at frequencies up to 1200 Mc 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 
Grid to Cathode 6 Heater 2.0 
Plate to Cathode 6 Heater 0.6 

Overall Length 
Overall Diameter (Including radial pins) 
Bulb 1 
Base 

Pin 1-Heater 
Pin 2-Grid 
Pi» 3-Plate 
Pin 4-Plate 

Mounting Position 
BOTTOM VIEW I7BRl 

Maximus Ratings Are Design-Center Values 

AF 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 Amplifier: 
Plate Voltage act volts 
Cathode-Bias Resistor° 150 ohms 
Amplification Factor 17 
Plate Resistance 2900 ohms 
Transconductance 5800 umhos 
Plate Current 13 ma. 

R-f POWER AMPLIFIER di 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 
Typical Operation at Moderate Frequencies:. 

D-C Plate Voltage 150 volts 
f -15 volts 

D-C Grid Voltages 550 ohms 
2000 ohms 

D-C Plate Current 20 ma. 
D-C Grid Current IApprox.le 7.5 ma. 
Driving Power lApprox.le 0.2 watt 
Power Output (Approx.' 1.8 watts 

f See Outline in 1 
1.15e,:eral Section). 

amp. 

Mid 

elPf 
1-7/32" + 5/32" 
1-3/32" i 1/16" 

T-4 
{Small Radial 7-Pin 
Pin 5-Grid 
Pin 6-Heater 
Pin 7-Cathode 

Any 

0, 0, 0, #, e: see next page. 

AUG. 15, 1944 TENTATIVE DATA RCA VICTOR DIVISION 
IMO COefoemioal of AVIIICA. n.uincea. iuwMUM 
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6F4 

OSCILLATOR TRIODE 
(COntInued from preceding Page) 

° With no external shield. 
0 
F 1 xed-b i as operat ion is not recommended. under maximum rated cond i-
t ions, the d-c resistance in the grid circuit should not exceed 0.5 
megohrs. 

• Approx intately abmilliwatts can be obtained when the 6F* loused at 3200 
megacycles as an oscillator with 100 volts on plate, maximum rated 
plate dissipation, and grid resistor of 2000 ohms. 

• Obtained from fixed supply. Or by cathode resistor (500). grid resistor 
(2000). or partial self-bias methods. 

e Subject to wide variations És explained under TIM RATINGS in General 
Sect ion. 

The socket for the 6F4 should be electrical ly and mechanical ly 

compact, and be made with an insulating material having a loss 

factor not exceeding 0.03 5 to permit operation of the 6F4 at 
high frequencies. For most satisfactory performance of the 

6F4, it is essential that the inductance of connections be-
tween tube and circuit be kept as low as possible. 

AUG. 15, 1944 RCA VICTOR DAMPON TENTATIVE DATA 
14010 COOPOuteta Of 11.1.KA. ».11,30.1. bleW 
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6.141 
U-H-F AMPLIFIER irmoDE 

GROUNDED—GRID, MINIATURE TYPE 

For use at fregyiencies uk to 500 Mc. aPPrOX. 

Heater Coated Unipotential Cathode 
Voltage 6.3 a-c 
Current 0.4 

Direct lnterelectrode Capacitances lApprox.):° 
Plate to Cathode 6 Heater 0.24 max. 
Grid to Cathode 6 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 [excluding tipi 
Maximum Diameter 
Bulb 
Base 

Pin 1-Grid 
Pin 2-Cathode 
Pin 3-Heater 
Pin 4-Heater 

RCA Socket 
Mounting Position 

or d-c volts 
amp. 

gpf 
Pgf 
uuf 

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

1-1/2" 3/32" 
- 3/4" 
7-5-1/2" 

Miniature Button 7-Pin 
Pin 5-Grid 
Pin 6-Grid 
Pin 7-Plate 

Stock No.9914 
Any 

BOTTOM VIEW 17E1Q1 

"axiom. Ratings Are Design-Center Foluirs 

GROUNDD-ORIO AMELIFIER 

Plate Voltage 
Plate Dissipation 
Plate Current 
D-C Heater-CathodePotential 
Typical Operation and Charactsristici- Class 
Plate Voltage 100 
Cathode-Bias Resistor* 

[Suitably by-passedl 100 
Amplification Factor 55 
Plate Resistance 5000 
Transconductance 11000 
Plate Current 10 

0 With close—fitting shield connected to grid. 

* The 6Je should always be used with a cathode—bias resistor suitably by— 
passed. Tie -esistance in the grid circuit under maximum rated con— 
ditions should be limited to 0.25 megohm. 

the center hole in sachets designed for this base 
provides for the Possibility that this tube tyPe 
gay be eonufactured with the exhaust tube tip at 
the base end. Por this reason, it is reconeended 
that in equip...et employing this tube type, no 
material be Permitted to obstruct the socket hole. 

150 max. volts 
2.25 max. watts 

20 max. ma. 
90 max. volts 

A, Amplifier: 
150 volts 

100 ohms 
55 

4500 
12000 

15 

ohms 
gmhos 
os. 

APRIL 1, 1944 IIKIA %/CUM COUCH ItNIA1111E DA1X 
SI•10 COtIOUMOPI OP *MIRKA. PIMISION. .me IOW 
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6J4 

U-H-F AMPLIFIER TRIODE 
(Continued from preceding page) 

NOTE: 
For grounded-grid operation, all 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 at a grounded-

grid r-f amplifier 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 will 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 

Raving Heater at R-F Cathode Potential 

TYPE 6J4 

CATHODE-BIAS 
RESISTOR 

TYPE 6J4 K 
R-r 

CHOKE 

CATHODE-BIAS 
RESISTOR›,.. 

HEATER 
SUPPLY 

HEATER 
SUPPLY 

CATHODE-BIAS 
RESISTOR TYPE 6J4 

HEATER 
SUPPLY 

92CM-6550 

The license extended to the purchaser of tubes appears in the LiCenSe 
Notice accompanying them. information contained herein is furnished with— 
out assuming any obligations.  

APRIL 1. 1944 RCA VICTOR DIVISION TENTATIVE DATA 
IMO 031.0fATION Of MAgfICA. 1.41111801.1. Pieff UMW 
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AVERAGE PLATE CHARACTERISTICS 
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12 A6 

BEAM POWER AMPLIFIER 
Hasten i Coated Unipotential Cathode 

Voltage 12.6 a-a or d-c volts 
Current 0.15 amo. 

Direct Interelectrode Capacitances (Approx.): 0 
Grid to Plate 0.3 Me 
Input 9.0 Pe 
Output 9.0 uuf 

Maximum Overall Length 3-1/4" 
Maximum Seated Height 2-11/16" 
Maximum Diameter 1-5/16" 
Bulb Metal Shell,MT-8 
Base • Bull Wafer Octal 7-Pin 

Pin 1-Shell Pin 5 -Grid 
Pin 2-Heater Pin 7-Heater "..:-.- 
Pin 3-Plate Pin 8 -Cathode 
Pin 4-Screen 

Mounting Position «. Any 
BOTTOM VIEW (lAC) 

Maxine. Ratings Are Design-Center Piqued 

NPLIFIER  

Plate Voltage 250 max. volts 
Screen Voltage 250 max. volts 
Plate Dissipation 7.5 max. watts 
Screen Dissipation 1.5 max. watts 
OPerating Conditions and aaracteristias-Clasn A, AnOlifier: 

Plate 250 volts 
Screen 250. volts 
Grid ' -12.5 volts 
Peak A-F Grid Voltage 12.5. volts 
Zero-Signal Plate Current 30 ma. 
Max.-Signal Plate Current 32 ma. 
Zero-Signal Screen Current 3,5approx. ma. 
Max.-Signal Screen Current 5.5aborox. ma. 
Plate Resistance 
Transconductance 
Load Resistance 
Total Harmonic Distortion 
Max.-Signal Power Output 

. In circuits where the cathode is not 
directly connected to the heater, the 
potential difference between heater 
and cathode should be kept as low as 
possible. 

o The d—c resistance in the grid cir— 
cuit should not exceed 0.1 angora% 
when fixed bias is used, or 0.5 meg— 
ohm when cathode bias is used. 

° with shell connected to cathode. 

indicates a sludge 

70000approx.ohms 
3000 
7500 
7 

3.4 

pmhos 
ohms 

watts 

«111. 

May 1,1942 
RCA RADIOTRON DIVISION 
WAIM.N.CRXMGCOU..MIX 

TENTATIVE DATA 
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I2A6 

BEAM POWER AMPLIFIER 
Heaters Coated Unipotential Cathode 

Voltage 12.6 a-c or d-c volts 
Current 0.15 amp. 

Direct Interelectrode Capacitances (Approx.): 0 
Grid to Plate 0.3 PPf 
Input 9.0 Pia 
Output 9.0 umf 

Maximum Overall Length 3-1/4" 
Maximum Seated Height 2-11/16" 
Maximum Diameter 1-5/16" 
Bulb Métal Shell,MT-8 
Base Small Wafer Octal 7-Pin 

Pin 1-Shell Pin 5-Grid 
Pin 2-Heater Pin 7-Heater 
Pin 3-Plate Pin 8-Cathode 
Pin 4-Screen 

Mounting Position y Any 
BOTTOM VIEW (7AC) 

Maximum Ratings Are Design-Center Values 

AMPLIFIER 

Plate Voltage 250 max. volts 
Screen Voltage 250 max. volts 
Plate Dissipation 7.5 max. watts 
Screen Dissipation 1.5 max. watts 
0*erating Conditions and Characteristics-Class A, Amplifier: 

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 

W in circuits where the cathode is not 
directly connected to the heater, the 
potential di eeeee nce between heater 
and cathode should be kept as low as 
Possible. 

* The d—c resistance in the grid cir— 
cuit should not exceed 0.1 megohm 
when fixed bias is used. or 0 .0 mg— 

ohm when cathode bias is used. 

° With shell connected to cathode. 

Indicates a change 

250, volts 
-12.5 volts 
12.5. volts 

30 ma. 

32 ma. 
3.5aPprox. ma. 
5.5approx. ma. 

70000approx.ohms 
3000 pmhos 
7500 ohms 
7 

3.4 watts 

.111. 

May 1,1942 RCA RADIOTRON DIVISION 
ufflenCRMUNG COWAM. OC, 
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I2A6 
AVERAGE PLATE CHARACTERISTICS 

PENTODE CONN ECT ION  
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I2L8-GT 

TWIN-PENTODE POWER AMPLIFIER 

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

Di rect I nterel ectrode Capacitances (Approx.):° 
Pentode Unit PI Pentode Unit P8 

Grid to Plate 
Input 
Output 
Grid to Grid 
Plate to Plate 
Grid P1 to Plate P2 
Grid P2 to Plate P1 

Maximum Overall Length 
Maximum Seated Height 
Maximum Diameter 
Bul b 
Base 
Pin 1-Grid P1 

Pin 2-
sor PI P2 

Pin 3-Grid P2 

Mounting Position 

Poe convontence, 

0.7 
5.0 
6.0 

0.08 
1.5 
0.2 
0.1 

0.7 
5.0 
6.0 

Put 
ppf 
ppf 
PPf 
uuf 
ppf 
ppf 

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

T-9 
Intermediate Shell Octal 8-Pin 

Pin 4-Plate P2 
Pin 5-Screen Pi& P2 
Pin 6-Heater 
Pin 7-Heater 
Pin 8-Plate P1 

BOTTOM VIEW (8B(J) Any 
one pentode unit is identified as PI; the other as P. 

Maximum Ratings Are Design—Center Values 

AMPLIFIER-Each Unit  

Plate Voltage 180 max. volts 
Screen Voltage 180 max. volts 
PI ate Dissipation 2.5 max. watts 
Screen Dissipation LO max. watt 
D-C Heater-Cathode Potential 100 max. vol ts 
Typical Oteeration and Characteristics — Class A, Amptifser: 

o 

Plate Voltage 
Screen Voltage 
Grid Voltage (Grid No.1) 
Peak A-F Grid Voltage 
Zero-Sig. Plate Cur. 
Max.-Sig. Plate Cur. 
Zero-Sig. Screen Cur. 
Max.-Sig. Screen Cur. 
Plate Resistance 
Transconductance 
Load Resistance 
Power Output (Total harmonic diet. 10%) 

With no external shiele. 

180 vol ts 
180 vol ts 

vol ts 
vol ts 

13 ma. 
13.5 ma. 
2.8 ma. 

4.6 ma. 
0.16 megohm 
2150 ;mhos 

10000 ohms 
1.0 watt 

-9 
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12L8-GT 

AVERAGE PLATE CHARACTERISTICS 
EACH PENTODE UNIT 
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I2SW7 
DUPLEX-DIODE TRIODE 

For use with 12-cell storage-battery supply 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  12.6 
Current  0.15 

Direct Interelectrode Capacitances-Triode 
Grid to Plate  2.4 
Grid to Cathode  3.0 
Plate to Cathode . . 2.8 

  ac ce dc volts 
  an. 
Unit:0 

  oof 
  oof 
  ouf 

Mechanical: 

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

Basing Designation for BOTTOM VIEW   80 
Pin 1-Shell Pin5 -Diode Plate 
Pin2-TriodeGrid No.1 
Pin3-Cathode 3 6 Pin6-TriodePlate 
Pin4 -Diode Plate Pin7 -Heater 

No.2 Pin8 -Heater 

Kr/ 

CLASS Al  NMPLIFIER 

Maximum Ratings, Cesign-Censer 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 

Characteristics: 

Plate Voltage  26.5 250 volts 
Grid Voltage: 

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

Amplification Factor   17 16 
Plate Resistance   15500 8500 • . ohms 
Tiansconductance   1100 1900 • . pmhos 
Plate Current  1.1 9.5 • . ma. 

Typical Operation with Resistance Coupling: 

See RESISTANCE-COUPLED ANPLIFIER CHART, Type 6F7. 

("With shell connected to cathode. Salure are approximate. 

JUNE 20. 1946 TUSE DIVISION TENTATIVE DATA 
11O•10 COOP/MOM Of AMIUKA. RAMON. NM Men 



12SW7 

DUPLEX-DIODE TRIODE 

DIODE UNITS — TWO 

The two diode plates are placed around acathode, 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 I2SM/. 

Additionot curves appLying to tile teS0 
are SAO» under /Wes 441, end 63/11 

JUNE 20. 1946 DAD DIVISION TENTATIVE DATA 
COMPOLMON 01 ANIII101. MUSaN. alllt 



12SY 7 
PENTAGRID CONVERTER 

SINGLE-ENDED METAL TYPE 
For use with so-cell storage-battery supply 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  12.6   sic or dc volts 
Current  0.15 

Direct Interelectrode Capacitances: 
Grid No.3 toAl All OtherElectrodes (RF Input) 9.5* MO 
Plate toAll OtherElectrodes (Mixer Output) le lie 
Grid No.1 to All Other Electrodes (Osc. I nput) 7e Me 
Grid No.3 to Plate 0  13 max.' me 
Grid No.1 to Grid No.3 0  15 max.' pmf 
Grid No.1 to Plate 0  06 max.' ppf 
Grid No.1 to Shell, Grid No.5, and All 

Other Electrodes Except Cathode 4.4 Pe 
Grid No.1 to Cathode   2.6 Pe 
Cathode to Shell, Grid No.5, and All 

Other Electrodes Except Cathode 5 Wif 

amp 

Mechanical: 

Mounting Position  Any 
Maximum Overall Length   2-5/8" 
Maximum Seated Length  2-1/16" 
Maximum Diameter   1-5/16" 
Bulb   Metal Shell, MT-80 
Base   Small Wafer Octal 8-Pin 
Basing Designation for BOTTOM VIEW   8R 
Pin 1 - Shell, Pin 5 - Grid No.1 

Grid No.5 Pin 6 - Cathode 
Pin 2 - Heater Pin 7 - Heater 
Pin 3 - Plate j Pin 8 - Grid No.3 
Pin 4 - Grids No.25 

No.4 
KEY 

CONVERTER 

Maximum Ratings, Dosign-Center Values: 

PLATE VOLTAGE  300 max. volts 
GRIDS-No.2 and No.4 (SCREEN) VOLTAGE . • 100 max. volts 
GRIDS-No.2 and No.4 SUPPLY VOLTAGE . . • 300 max. volts 
PLATE DISSIPATION  1.0 max. watt 
GRIDS-No.2 6 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. volts 

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

• with Snell connected to cathode. 

JUNE 20, 1946 RIME DIVICON 
MIUMICOMATIONOIAWOUGMUMUOMMIROMMU 

TENTATIVE DATA 



12SY7 

PENTAGRID CONVERTER 

Characteristics - Separate 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.1 (Oscillator 

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

(Approx ) 8t 2° 2° mhos 
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. 

NOTE: the transconductance between grid No.1 and grids No.2 and No.4 
connected to plate (not oscillating) is approximately 4500 umhos 
under the following conditions: grids No.!, No.3, No.5 and shell 
at 0 volts; grids 110.2 and No.4 and plate at 100 volts. Under the 
sane conditions, the plate current is 27 milliamperes, and the 
amplification factor is 13. 

• The characteristics shown with separate excitation correspond very 
closely with those obtained in a self-excited oscillator circuit oper-
ating with zero bias. 

4 With grid-No.3 bias of -6 volts. 

O With grid-eo.3 bias of -35 volts. 

The curves under Type 6SA7 also 
apply to the laSY7. 

JUNE 20, 1946 opimeom 
CORKAATKOI Of MM.. MARMON. Paw JEW 

TENTATIVE DATA 



Ef =12.6 VOLTS 

PLATE VOLTS .26.5 

GRIDS- N22 IL N-9-4 VOLTS= 26.5 

GRID- N21 MILLIAM PERES = 0.1 

GRID- N21 RESISTOR -OHMS = 20000 



Ef =12.6 VOLI S 

PLATE VOLTS.26.5 
GRIDS-N2 21I.Na 4 VOLTS= 26.5 
GRID-NI 1 RESISTOR -OHMS. 20000 
GRID•Ne. 3 VOLTS = -1 
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26A6 
R-F AMPLIFIER PENTODE 

MINIATURE REMOTE-CUTOFF TYPE 
For use with 12-cell storage-battery supply 

GENERAL DATA 

Electrical: 

Heater, for Unipotentlal Cathode: 
Voltage  26.5 
Current  0.07 

Direct Interelectrode Capacitances:° 
Grid No.1 to Plate . . 0.0035 max. 
Input  6.0 
Output   5.0 

ac or dc volts 
  amp 

  Mid 

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

Basing Designation for BOTTOM VIEW   78K1 
Pin 1-Grid No.1 Pin 4-Heater 
Pin 2-Grid No.3, Pin 5-Plate 

Internal Shield Pin 6-Grid No.2 
Pin 3-Heater Pin 7-Cathode 

CLASS Al AMPLIFIER 
Maximum Ratings, Design-Center VaLues: 

PLATE VOLTAGE  250 max. volts 
GRI>No.2 (SCREEN) VOLTAGE   100 max. volts 
GRID-No.2 SUPPLY VOLTAGE   250 max. volts 
PLATE DISSIPATION  3 max. watts 
GRID-No.2 DISSIPATION  0.4 max. watt 
GRID-No.1 (CONTROL GRID) 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.1 Voltage: 

From a grid-No.1 resistor of . 2 negohms 
From a cathode resistor of . . - 125 ohms 

- 

Ce with external shield connec ted t o cat node. 

JUNE 20. 1946 TUIE DIVISOON TENTATIVE DATA 
IMO COOPOILATION OF AIMEIICA. NA1111014. PalW »OM 



26A6 

R-F AMPLIFIER PENTODE 

Plate Resistance (Approx  )  0.25 1.0 megohm 
Transconductance  2)00 4000 µmhos 
Grid—No.1 Bias (Approx.) for 

transconductance of 40 µmhos — —25 volts 
Grid—No.1 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, 134(-, TUBE DIVISION TENTATIVE DATA 
IMINO COOPORATION OF NeltICA.1.111.110M. WV/ »MY 



26A6 

AVERAGE PLATE CHARACTERISTICS 
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26A6 

AVERAGE CHARACTERISTICS 

HEATER VOLTS= PL ATE VOLTSrGRID-N 2 2 VOLTS=26.5 
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AVERAGE PLATE CHARACTERISTICS 
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26A7-GT 4>. 

TWIN BEAM POWER TUBE 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  26.5   ac or dc volts 
Current  0.6   amp 

Direct Interelectrode Capacitances (Approx.): ° 
Grid No.1 to plate'   1.2 
Grid No.1 to cathode & grid No.3, 

grid No.2, and heater'   18 
Plate to cathode & grid No.3, 

grid No.2, and heater'   13 
Grid No.1 of unit No.1 to 

grid No.1 of unit No.2 02 
Plate of unit No.1 to 

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

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

plate of unit No.1 0  2 

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.B8-6), 

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

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

Pin 2 - Cathode, 
Grid No.3 
of Units 
No.1 & No.2 

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

muf 

e4oxf 

if 

pef 

Pin 4 - Plate of 
Unit No.2 

Pin 5 - Grid No.2 
of Units 
No.1 8, No.2 

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

Unit No.1 

AMPLIFIER - Class AI 

Values are for Each Unit 

Maximum Ratings, Design-Center Values: 

PLATE VOLTAGE  50 max. volts 
GRID-No.2 (SCREEN) VOLTAGE   50 max. volts 
PLATE DISSIPATION  2 max. watts 

° without external shield. 
A Each unit. 

-e-Indicates a change. 

JAN. 3, 1955 TUBE DIVISION 
V515 COMOSATON O AlatICA, HAMM, VIEW MR 

DATA 1 
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26A7-GT 

. TWIN BEAM POWER TUBE 

GRID-No.2 INPUT 0  5 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 and Characteristics (Each unit): 

Plate Voltage 26  5 volts 
Grid-No.2 Voltage 26  5 volts 
Grid-No.1 (Control-Grid) Voltage -4  5 volts 
Peak AF Grid-No.1 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 efts 
Load Resistance  1500 ohms 
Total Harmonic Distortion  7 % 
Max.-Signal Power Output .   160 mw 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance: 
For maximum rated conditions: 
With cathode bias 0  5 max. megohm 
With fixed bias O  i 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. mph* 

AF POWER AMPLIFIER - Close Allif 
Unless otherwise s*ecified,values are on 4 Per,dribe Oasis 

Maximum Ratings, Design-Censor FOLU4S: 

PLATE VOLFAGE  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-CATHODE 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.1 (Control-Grid) Voltage   -1 volts 
Peak AF Grid-No.1-to-
Grid No.1 Voltage  14 volts 

Zero-Signal Plate Current  19 na 

-,..Indicates a change. 

JAM. 3, 1955 TUBE DVON 
IMO COOPOIATION OF »AVOCA. HAMM, NEW 11*IMP 

DATA]. 
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26A7 -GT 

TWIN BEAM POWER TUBE 

Max.-Signal Plate Current  
Zero-Signal Grid-No.2 Current (Approx.)  
Max.-Signal Grid-No.2 Current (Approx.)  
Effective Load Resistance 

(Plate to plate)   
Total Harmonic Distortion  
Max.-Signal Power Output   

Maximum Circuit Values: 

Grid-No.1-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 

30 ma 
2 ma 

8.5 ma 

2500 ohms 
5 

500 mw 

-e-ladicates a change. 

JAN. 3, 1955 TUBE DIVISION 
MOM CORPORATION OF MARIIKA. KNI11011. iuwMIT 

DATA 2 
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26A7-GT 
OPERATION CHARACTER I ST ICS 

PUSH —PULL CIRCUIT 
111111111111111 11 

HEATER VOLTS = 26.5 

TYPE 
6J5 

TYPE 
26A7-GT 

C1 .C4 = 0.01 s.o" TI = INTERSTAGE COUPLING 
C2 = 0.002 }If TRANSFORMER: 
C3 =1.0   TURNS RATIO (PRIMARY J.:.F 

TO 1/2 SECONDArtY) = 3:1 
R1 = 2.2 MEGOHMS 

' Tr= OUTPUT TRANSFORMER: 
R2,R3= 100 OHMS PLATE-TO-PLATE LOAD, 
R4= 0.2 MEGOHM 2000 OHMS 

20 

o 

111111&21,1945 

400 100 200 300 

POWER OUTPUT — MILL IWATTS 

TUBE DIVISION 92CM-6579 
lADEO C041100a1ON Of Ammo, offlolsON, NEW MO 
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26C6 

DUPLEX-DIODE TRIODE 
MINIATURE TYPE 

For use with la-cell storage-battery ninety 

GENERAL DATA 

Electrical: 

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

Direct lnterelectrode Capacitances:° 
Triode Unit: Grid to Plate   2.0 , . ppf 

Grid to Cathode h Heater. .   1.8 . . puf 
Plate to Cathode & Heater .   1.4 . . µpf 

Mechanical: 

Mounting Position  Any 
Maximum Overall Length   2-1/8" 
Maximum Seated Length  1-7/8" 
Length from Ease Seat to 
Bulb Top (excluding tip)   1 -1/2"à 3/32" 

Maximum Diameter   3/4" 
Bulb   T-5-1/2 
Base   Miniature Button 7-Pin 

Basing Designation for BOTTOM VIEW   781 
Pin 1-Triode Grid 4 Pin 5-Diode Plate No.2 
Pin 2-Cathode Pin 6-Diode Plate No.1 
Pin 3-Heater Pin 7-Triode Plate 
Pin 4-Heater 

TRIODE UNIT -  Class A1 AMPLIFIER 

Maximum Ratings, Design-Center Fatties: 

PLATE VOLTAGE  250 max. volts 
PLATE DISSIPATION  2.5 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode 
Heater positive with respect to cathode 

90 max. volts 
90 max. volts 

Characteristics: 

Plate Voltage  26.5 250 volts 
Grid Voltage: 

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

Amplification Factor   17 16 
Plate Resistance   15500 8500 • . ohms 
Transconductance   1100 1900 . . µmhos 
Plate Current  1.1 9.5 • . ma. 

Typical Operation with Resistance Coupling: 

See RESISTANCE-COUPLED AMPLIFIER CHART, Type 6R7. 

Ce With external shield connected to cathode. Valweh are approximate. 

JUNE 20, 1946 iuvmo TENTATIVE DATA 
lailOCCMPOtatiatiCesmelICA.Neelleem.rererilelle 



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 opPlying to the 26C6 

are shown under Types 6R7, and 6SR7 

JUNE 20. 1946 TUMECNVISNDN TENTATIVE DATA 
RAM COIWOUTION 01 NIERICA. MAR.11011. 1111AV *WY 







26D6 
PENTAGRI CONVERTER 

MINIATURE TYPE 

For use with 12-cell storage-battery suPtny 

GENERAL DATA 

Electrical: 

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

Direct Interelectrode Capacitances: 
Grid #3 to All Other Electrodes (RF Input) 7.9 110 
Plate toAll Other Electrodes (Mixer Output) le Fe 
Grid dito All Other Electrodes (Osc. Input) 5.8e Mlif 
Grid 03 to Plate   0.30 max.' puf 
Grid dl to Grid #3   0.15 max.' Ilia 
Grid dl to Plate   0.03 max.' (le 
Grid 01 to External Shield and All Other 

Electrodes Except Cathode di Grid No.5 2.9 Mid 
Grid 01 to Cathode d Grid 05   2.8* pf 
Cathode to External Shield and All Other 

Electrodes Except Grid il 1545 bief 

Mechanical: 

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

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

704 Basing Designation for BOTTOM VIEW 
Pin 1 - Grid No.1 
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 

CONVERTER 

Maximum Ratings, Naira-Ceps:sr Palais: 

PLATE VOLTAGE  
GRIDS-No.2 & No.4 (SCREEN) VOLTAGE . .   
GRIDS-No.2 & No.4 SUPPLY VOLTAGE   
PLATE DISSIPATION  
GRIDS-No.2 & 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 

• Witt, external shield connected to cathode. 

& With externat shield connected to other electrodea. 

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 

»NE 20, 1946 manimpla TENTATIVE DATA 
OMO COSPOUATION OF MICA. NAM111014.1eVI 



26D6 

PENTAGRID CONVERTER 

Characteristics - Separate Exestation: ° 

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.1 (Oscillator-

Grieesistor 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 m3 . 

Grid-No.1 Current  0.1 0.5 0.5 ma. 
Total Cathode Current. . .   2.15 11.3 11.3 ma. 

Characteristics of Oscilletor Section' 

Plate Voltage  26.5 100 volts 
Grids-$o.2 & No.4 Voltage  26.5 100 volts 
Grid-No.3 Voltage  0 0 volts 
Grid-No.1 Voltage  0 0 volts 
Amplification Factor   - 22 
Transconductance   4500 7200 µmhos 
Plate Current  5.5 27 ma. 

n The charxcterist  shown th :sobtaindSiirt: exci tationself-excited    oscillatorCsrcriSrScPuell oPeerry-

ating with zero bias. 

• With orid-No.1 bias of -30 volts. 

With grid-No.3 bias of -a volts. 

Measured between grid No.t and grids-No.2 and aci.it connected to plate 
(not culminating). 

The curves under TyPo 6BE6 
also oppty to the 26045 

JUNE 20, 1946 nnuMNISKIN TENTATIVE DATA 
IVOIO 0000tAT eON on MaIKA. 0AOII. NEW JEW 



26.5 VOLTS 

PLATE VOLTSr 26.5 

GRIDS-NA 2 &NIL 4 VOLTS 26.5 

GRID- Na I MILLIAMPERE S 
GRID-Nat RESISTOR -OHAIS.20000 



26D6 
OPERATION CHARACTERISTICS 

WITH SEPARATE OSCILLATOR EXCITATION 

,
O
R
 
C
A
T
F
I
O
D
E
 
M
I
L
L
I
A
M
P
E
R
E
S
 

Efr 26.5 VOLTS 

PLATE VOLT S = 26.5 
GRIDS-N221.N24 VOLTS=26.5 

GRID-N1RESISTOR-OHMS=20000 
GRID-N23 VOLTS= -0.5 

5.0 500 

o 

4.0 • 400 
o 
eX 
6.6 
2 

3.0 ig 300 

6-

0 

ei ▪ 2.0 te • 200 

o. 

bi 

o 
U 

▪ A 100 

AUGUST 1.1044 

0.2 OA 0.6 0.8 

GRID-N2 1 MILLIAMPERES 

to 

Rat DIPARTMENT 
two 001108ATION OF katler.A. NUOION. IOW ant 

9SCU-11760 



83 

Full-Wave Mercury-Vapor 
Rectifier 

For DC Power Supplies Having Large Current Requirements 

GENERAL DATA 

o 
Electrical: 

Filament, 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" 
Bulb  ST-16 
Base Medium 4-Pin 

Basing Designation for BOTTOM VIEW  4C 

Pin 1-Filament 
Pin 2-Plate of 

Unit No.2 

Pin 3-Plate of 
Unit No.1 

Pin 4 -Fi 1 arnent 

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 

lath Capacztor-Input 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-M*1dt Falter 

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 

• When a filter—input capacitor larger than 40 itf mused It may benec— 
essary to use more plate—supply impedance than theminimumvalueshown 
to limit the peak plate current to the rated value. 

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

DATA 
7-63 



83 

HALF—WAVE RECTIFIER 

As a half-wave rectifier, the 83 is operated with plates 
connected in parallel. Two 83 ,s so connected in a full-wave 

circuit can supply twice the output current of a single tube. 
Both plates within the same tube should be connected to the 

same terminal of the plate transformer. To equalize 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 ± 2.0 20.0 t 1.0 volts 
Current   0.050' 0.100b unP 
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 AI Aniellfler (Each unit): 

Plate Supply Voltage  150 volts 
Cathode Resistor  240 ohms 
Amplification Factor  35 
Plate Resistance (APProx  )   6350 ohms 
Transconductance  5500 ethos 
Plate Current   8.2 ma 
Grid Voltage for maximum plate iha=45 . -10 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' ± 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) 

BOTTOM VIEW 
Pins 1/6- Heater of Pin 6-Plate of 

Unit No.2 Unit No.1 
Pin 2-Cathode of Pin 7-Grid of 

Unit No.2 Unit No.1 
Pin 3-Grid of Pin 8-Cathode of 

Unit No.2 Unit No.1 
'-- Pin 4-Plate of J  Pins9d5- Heater of 

) Unit No.2 Unit No.1 
Pin 5-Heater Tap, 

Internal 
Shield 

e RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, tt. J. 

DATA 
4-63 



407A 

AMPLIFIER --Class AI 

Values are for Each Unit 

Maximum Ratings, Absoligteneximum 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 

Maximum Circuit Values: 

Grid-Circuit Resistance  0.5 max. megohm 

a At heater vol ts 40.0. 

At heater vol ts 20.0. 

C Without external shield. 

RADIO CORPORATION OF AMERICA 
Electron Tube 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 Inter-electrode Capacitances:* 

Grid No.1 to plate  0.01 pf 
Grid No.1 to cathode & grid No.3 & 

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

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

Characteristics, Class AI Amplifier: 

Plate Supply Voltage  120 volts 
Grid-No.2 Supply Voltage  120 volts 
Cathode Resistore   200 ohms 
Plate Resistance (Approx  )   0.34 megohm 
Transconductance  5000 mmhos 
Plate Current   7 ma 
Grid-No.2 Current   2.2 ma 
Grid-No.1 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   11/2" 
Length, BaseSeat to BulbTop(Excluding tip). . . 1-1/8"±3/32" 
Diameter 0  650" to 0.750" 
Dimensional Outline   See General Section 
Bulb  T6-1/2 
Base Small-Button Miniature 7-Pin (JEDEC No.E7-1/ 

Basing Designation for BOTTOM VIEW  780 

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 

efildhé--- RADIO CORPORATION OF AMERICA 4141:11 Electron Tube Division Harrison, N. J. 

DATA 
4-63 



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.2 Input 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. .Sée Grid—No.2 Input Rating Chart 

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

a with external shield JEDEC No.316 connected to cathode. 
Fixed—bias operation is not recommended. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, NJ 



955 
DETECTOR, AMPLIFIER, OSCILLATOR 

ACORN TYPE 
Especially for wavelengths between 0.5 aster and 5 utters 

Heater Coated Unipotential Cathode 
Voltage 6.3 
Current 0.15 

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

Overall Length 
Overall Diameter 
Bulb' 
Basel' 

Pin 1-Heater 
Pin 2-Plate 
Pin 3-Grid 

RCA Socket 
Mounting Position 

Short Part of Bulb: Sotto, 
BOTTOM VIEW 15EICI 

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 A, Amp lifier: 
D-C Plate Voltage 90 135 180 a 250 volts 
D-C Grid Voltage* -2.5 -3.75 -5 -7 volts 
Amplification Factor 25 25 25 25 
Plate Resistance 14700 13200 12500 11400 ohms 
Transconductance 1700 1900 2000 2200 pmhos 
D-C Plate Current 2.5 3.5 4.5 6.3 ma. 
Load Resistance - - 20000 - ohms 
Second Harmonic Dist. - - 5 - % 
Power Output - - 135 - MW 

Typical Operation with Resistance-Coupling: 
Plate-Supply Voltage° 180 volts 
D-C Grid Voltage* -3.5 volts 
Load Resistance 250000 ohms 
Plate Current 0.42 ma. 
Second Harmonic Distortion 5 % 
Voltage Output 45 RUS volts 
Voltage Gain 20 approx. 

R-F POWER AMPLIFIER 6 OSCILLATOR - Class C  
Plate Modulated or Ç.Y. 

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 
Typical Operation: 

D-C Plate Voltage 180 volts 
D-C Grid Voltage -35 approx. volts 
D-C Plate Current 7 ma. 

See Outline in 
GENERAL SECTIOX 

a-c or cl-c volts 
amp. 

gut 
Pelf 
plut 

1-7/32' i 5/32" 
1-3/32" ± 1/16" 

J.  
fSMall Radial 5-Pin 

T-4* 

Pin 4-Heater 
Pin 5-Cathode 

Stock No.9925 
Any 

• *, °: see next Page. .,—endicrtes a change. 

JUNE 30, 1944 RCA VICTOR imnsiom 
RADIO CORPORATION OP »AMC& MARMON. NM/ JCOR 

DATA 
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955 

DETECTOR, AMPLIFIER, OSCILLATOR 
(continued Iron preceding page) 

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

Typical Operation: 
Plate-Supply Voltage° 180 

Grid Voltage -7 approx. 

Load Resistance 0.25 
Plate Current Adjusted to 0.2 ma. approx• 

with no input signal.  

Cathode Resistor 50000 approx. 
Grid Leak 
Grid Condenser 

DETECTOR  
Biased Grid-Leak 

45 volts 
Grid Return volts . 
to cathode  

- megohm 

- ma. 

- ohms 
1 to 5 megohms 
0.00025 uf 

• With no external shield. 

* Under maximum rated conditions, the resistance in thegrid circuit should 
not exceed 0.1 megohm with fixed bias,or0.5 megohmwith cathode bias. 

o This is a plate-supply voltage value. The voltage effective at plate 
will be plate-supply voltage minus the voltage drop in load caused by 
plate current. 

e. At 5 meters. Only moderate reduction in this value will be found for 
wavelengths as lowas I meter. Belowl meter, the power output decreases 
as the wavelength is decreased. 

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

pins is required if the fu I I capabilities of the 955 for ultra-

high-frequency uses are to be obtained. 

GSCiLLATOR 
Hartley Type 

OUTPUT 

L2 

Fusel PULL U H r oscILLAYoR 
Tuned-Plate Tuned-Gnd Type 

RCA-955 

92CM- 6558 

A-

Li Ci. L2 Cg. L3C3 DEPEND ON 
FREQUENCY RANGE DESIRED 

C4,C 5,C 6 = M(1.1i 
G7 .50pMf 
19.= 20000 TO 25000 0111.45, 1/2 WATT 
R2riGOCO TO 125G0 ONUS, 4.2 VAATT 
Z.R-F CHORE 

OUTPUT 

The license extended to the purchaser of tubes appears in the License 
Notice accompanying them. Information contained herein is furnished 
without assuming any obligations. Indicates a change.  

JUNE 30. 1944 
RCA VICTOR DIVISION 

IMO COltfOIATIMI Of AMMO, NAIRISOK NEW AMY 

DATA 





CHARACTERISTICS CURVES 

955 

o. 
5 

AVERAGE CHARACTERISTICS 

TYPE 955 
Ef = 5.3 VOLTS 

.1) 
N 

id / 

& 

/-
e 

...• 

GRID VOLTS 
92C-S363R I 

AVERAGE CHARACTERISTICS 

TE 955 

PLATE MILLIAMPERES 92S-5564 

2 

July 1, 1941 
RCA RADIOTRON DIVISION 

MANUf ACTOR.. COMPANY INC. 

92C-5563R1 
92S-5564 
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959 
DETECTOR AMPLIFIER PENTODE 

ACORN TYPE 

Filament Coated 
Voltage 1.25 d-c volts 
Current 0.05 amp. 

Direct lnterelectrode Capacitances: 
Grid to Plate° 0.015 max. 
Input 1.8 
Output 2.5 if 

Overall Length 1-11/16" + 3/16" 
Overall Diameter 1-3/32" + 1/16" 
Bulb - T-4k 

End Terminals} 
GENERS AL SECTION 
ee Outline in 

Two 

Base Small  Radial 5-Pin 
Pin 1-Filament P -Plate 
Pin 2-Grid No.2 G1 -Grid No.1 
Pin 3-Grid No.3 AA'- Plane of 
Pin 4 -Filenent - Electrodes 
Pin 5- Filament - 

RCA Socket dOi. Stock No, 9925 
RCA Grid & Plate Clips Stock No. 9939 
Mounting Position Vertical° 

P is on Long Part of Bulb: Top  
G, is on Short Part of Bulb: Bottom 

- BOTTOM VIEW I5BEI 
Naxinun Ratings are Design-Center Values 

AMPLIFIER  
D-C Plate Voltage 145 max. 
D-C Screen (Grid No.2) Voltage 67.5 max. 
Characteristics --Class A, Solidifies: 

D-C Plate Voltage 135 volts 
Suppressor (Grid No.3) Connected to fllementl-) at socket 
D-C Screen Voltage 67.5 volts 
D-C Grid (No.1) Voltage 1 -3 volts 
Plate Resistance 0.8 approx. megohm 
Transconductance 600 pmhos 
D-C Plate Current 1.7 ma. 
D-C Screen Current 0.4 ma. 

° With shield baffle. 

0 Horizontal operation permitted if plane of electrodes is vertical (plate on 
edge). 

ie Under maximum rated conditions, the resistance in the grid circuit should not 
exceed 0.1 megohm with fixed bias, or 0.5 magohm with cathode bias. 

R-f grounding by means of condensers placed close to the tube terminals 
is required if the full capabilities of the 959 for ultra-high-frequency 
uses are to be obtained. It is important in the cases of the plate and 
control-grid circuits that separate r-f grounding returns be made to a 
common point in order to avoid r-f inter-action through common return 
circuits. It may also be advisable in some applications to supplement 
the action of the by-pass condensers by r-f chokes placed close to the 
condensers in the return or supply lead for the grid, the screen, the 
suppressor, the plate, and the filament. 

-xi—Indicates e cheer., 

ppf 
ILO 

volts 
volts 

JUNE 30, 1944 
RCA VICTOR DIVISION 

RADIO COPOIATION OF *MIRKA. NAllIttION. tW MUM' 

DATA 
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1609 

AMPLIFIER PENTODE 
For atelicattons critical as to mscroPhonics 

Filament Coated 
Voltage 1.1 ol-c volts 
Current 0.25 amp. 

Direct lnterelectrode Capacitances:° 
Grid to Plate 1.0 PPf 
Input 7 ef 
Output 7 Pe 

Maximum Overall Length 4-3/16" 
Maximum Seated Height 3-9/16" 
Maximum Diameter 1-9/16" 
Bulb n ST-12 
Base Small 5-Pin 

Pin 1-Filament + Pin 4--Screen 
Pin 2-Plate J Pin 5-Filament - 
Pin 3-Grid 

Mounting Position BOTTOM VIEW Any 

Naziism' Ratings Are Absolute Values 
A-F AMPLIFIER  

Plate Voltage 135 max. volts 
Screen Voltage 67.5 max. volts 
Typical OPeration and Characteristics - Class A, Aneifier: 

Plate 135 volts 
Screen 67.5 volts 
Grid " -1.5 volts 
Plate Res. 0.4 approx. megohm 
Transcond. 725 pmhos 
Plate Cur. 2.5 ma. 
Screen Cur. 0.65 ma. 

° Without shield. 
• The d-c resistance in the grid circuit of the 1609 should noit exceed 

0.5 needle for fixed-bias conditions. 

191.6 MAX. 

1316 MAX. 

ST4!BULB 

SMALL 
5-PIN BASE 

92C-42915R2 

«so-Indicates a change. 

Jan. 1, 1943 

3T5f;MAX. 1-

41.4AX. 

RCA VICTOR DIVISION 
1.010 CO•1011ATION Of MIERICA, ..k.SON. NEW *MY. 
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AVERAGE CHARACTERISTICS 
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1611 

POWER AMPLIFIER PENTODE 

The 1611 is a power pentode intended for use as a relay tube 
in equipment on ships for automatically announcing 9DS sig-
nals. To meet the special requirements of such service, the 
1611 features an in-en characteristic having suitable slope 
and minimized variati8n between tubes. Physical character-
istics of the 1611 are the same as those of Type 6F6. 

RCA-012 is available only throve Radionarine Corporation 
of America. 75 Forsch Street, New Fork. N.Y. 

1943 DATA RCA VICTOR DIVISON 
I10 CORPORATION Of NNW 1/11181 



1612 

PENTAGRID AMPLIFIER 
For 0bl:cations crstIca/ as to mtcrophonics 

Heater e Coated Un i ootent i al Cathode 
Vol tage 6.3 a-c or d-c volts 
Current 0.3 moo. 

Direct lnterelectrode Capacitances:° 
Grid 11 to Grid 03 0.20 max. pif 
Grid 41 to Plate 0.001 max. ppf 
Grid #3 to Plate 0.10 max. ppf 
Grid 41 to All Other Electrodes 7.5 Me 
Grid dg3 to All Other Electrodes 10 lie 
Plate to All Other Electrodes 11 PO 

Maximum Overall Length 3-1/8" 
Maximum Seated Height 2-9/16" 
Maximum Diameter 1-5/16" 
Bulb Metal Sh el 1 , MT-8 
CaP Miniature 
Base b Small Wafer Octal 7-Pin 

Pin 1 -Shel l 3e.. Pin 5-Grid 43 
Pin 2-Heater Pin 7 -Heater 
Pin 3 - PI ate Pin 8-Cathode 
Pin 4-Grids 42 8, 44 Ov eV Cap -Grid 41 

Mounting Position BOTTOM VI EW Any 

Maximum Ratings Are Design-Center Values 
AMPLIFIER 

Plate Voltage 
Screen Voltage 
Plate Dissipation 
Screen Dissipation 
Typical Operation and Characteristics - Class A 1•Alifier: 

Plate 250 vol ts 
Screen (Grids 42 & 44) 100 volts 
Control Grid (Grid 41) -3 vol ts 
Control Grid (Grid 43) -3 volts 
PI ate Res. 0.6 megohm 
Transcond. (Grid #1 -Plate) 1100 umhos 
Transcond. (Grid #1-Plate) • 5 approx. patos 
Plate Cur. 5.3 ma. 
Screen Cur. 6.5 ma. 

In circuits where the cathode is not di— 
rectly connected to the heater, the po— 
tential difference between heater and 
cathode should be kept as low as possible. 
With shell connected to cathode. 
With Grid II bias -r- —IS volts; Grid SS 
alas = —15 volts. 

250 max. vol ts 
100 max. volts 
1,6 max. watts 
1.0 max. watt 

*Isom «NW lyfee fàf Mee wityly to ilbe 
ISIS. 

4- Indicates a change. 

MINIA1-1.0SE 
Cap 

Jan. 1, 1943 
RCA VICTOR DIVISION 

COIFORATION or mama. Hump.. raw Mal 

DATA 

1 
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TRIPLE-GRID DETECTOR AMPLIFIER 
Por appLications critical as to microphonics 

Heater Coated Unipotentiai Cathode 
Voltage 6.) a-c or d-c volts 
Current O.) amp. 

Direct Interelectrode Capacitances:° 
Pentode Connection 

Grid to Plate 0.005 max. alit 
Input 7.0 PO 
Output 12.0 

Maximum Overall Length 
Maximum Seated Height 
Maximum Diameter 
Bulb 
Cap 
Base 

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

Mounting Position 
Maximum Ratings Are Design-Center Values 

AMPLIFIER - Pentode Connection  

Plate Voltage 250 max. volts 
Screen Voltage 100 max. volts 
Typical Operation and Characteristics ,- Class A, Amplifier: 

Plate 100 250 volts 
Screen 100 100 volts 
Grid -3 A -3 volts 
Suppressor Connected to cathode at socket 
Plate Res. 1.0 a megohm 
Transcond. 1185 1225 mmhos 
Grid Bias for cathode 

current rut -nff -7 -7 volt. 
Plate Cur. 2.0 2.0 IRR. 

Screen Cur. 0.5 0.5 mia. 

AMPLIFIER -Triode Connection°° 

Plate Voltage 250 max. volts 
Typical OPeration and Characteristics - Class A, Amplifier: 

Plate 180 250 
Grid 0 -5.) -8 volts 
amp. Fact. 20 20 
Plate Res, 11000 10800 ohms 
Transcond. 1800 1900 
Plate Cur. 5.3 6.5 »mhos 

ma. 

For cathode-bias operation of the 1620 a minimum cathode-resistor 
by-pass condenser of 25 pf is recommended to minimize hum, particu-
larly In circuits where the 1620 is followed by high-gain stages. 
when a 25 pf condenser or larger is used, the voltage difference be-
tween heater and cathode is not critical, but it should be kept as 
low as possible. If less than a 25 pf condenser is used, positive 
or negative biasing of the neater with respect to the cathode Is re-
quired, but the bias value chosen for minimum hum should be within 

, the range of 4-5 to +50 volts or -5 to -50 volts. 
- with shell connected to cathode. 
0 Under maximum rated conditions, the cl-c resistance in the grid cir-

cuit should not exceed 1.0 megohm. 
!, Greater than 1.0 megohm. ++- Indicates a Change. 
-- Screen and suppressor tied to piste. 

OUTLINE DIMENSIONS for the 1620 are the same as for 1612. 

Curves under Type 6J7 also a*Ply to the 26m0. 

Jan. I, 1943 
RCA VICTOR DIVISION 

mew COIMATION oF AveleCA, manitou. miler 

yed 
3-1/8" 

2-9/16" 
1-5/16" 

Metal Shell, MT-8 
Miniature 

Small Wafer Octal 7-Pin 
Pin 5-Suppressor 
Pin 7-Heater 
Pin 8-Cathode 

« Cap -Grid 
BOTTOM VIEW Any 

DATA 
o 



1621 

POWER AMPLIFIER PENTODE 
Por applications requiring continuity of SerlACO 

Heater ° Coated Unipotential Cathode 
Voltage 6.3 a-c or d-c volts 
Current 0.7 amp. 

Direct interelectrode Capacitances (Approm.)i e 
Grid to Plate 0.20 lie 
Input 7.5 le 
Output 11.5 Puf 

Maximum Overall Length 3-1/4" 
Maximum Seated Height 2-11/16" 
Maximum Diameter 1-5/16" 
Bulb Metal Shell, MT-8 
Base s mall Wafer Octal 7-Pin 

Pin 1-Shell Pin 5-Grid 
Pin 2-Heater Pin 7-Heater 
Pin 3-Plate 2 Pin 8-Cathode 
Pin 4-Screen O ,, 

Mounting Position BOTTOM VIEW Any 
Maximum Ratings Are Design-Center Values 
PUSH-PULL AMPLIFIER - Triode Connectiont 

Recommended with Cathode-Bias operation only. 
Plate Voltage 300 max. volts 
Plate Dissipation 8.3 max. watts 
Typical Operation - Class A, Amplifier: 

Unless otherwise staacilyisd, »tees ore for 2 tubas 

Plate Supply ' 327.5 volts 
Cathode Resistor • 500 ohms 
Peak A-F Grid-to-Grid Voltage 54 volts 
Zero-Sig. Plate Current 55 ma. 
Max.-Sig. Plate Current 59 ma. 
Load Resistance (plate—to—platel 5000 ohms 
Total Harmonic Distortion 1 % 
Power Output 2 watts 

* Actual voltage between cathode and plate will be plate—Supply voltage 
minus drop in cathode resistor. 

L Type of input coupling used should not introduce too much resistance 
in the grid clrrult. Transformer— or impedance—coupling devices ere 
recommended. The grid circuit may have a resistance as high as. but not 
greater than, 0.5 megohm provided the heater voltage is not allowed to 
rise more than 101 above rated value under any condition of operation. 

PUSH-PULL AMPLIFIER - Pentode Connection  

Plate Voltage 300 max. volts 
Screen Voltage 300 max. volts 
Plate Dissipation 7.9 max. watts 
Screen Input 1.9 max. watts 
Typical Operation - Class A, Amplifier: 

Unless otkarrise ',edified, noises ore for 2 tidies 

Plate 300 volts 
Screen 300 volts 
D-C Grid Voltage d -30 volts 
Peak A-F Grid-to-Grid Voltage 60 volts 
Zero-Sig. Plate Current 38 tea. 
Max.-Sig. Plate Current 69 ma. 

-23• t. e: See next page. ...indicates a change. 

Jan. 1, 1943 
RCA VICTOR DIVISION 

Liam cod.o..ion O. AweIcA. IlAitinSON. NEW Mee 

DATA 
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1621 

POWER AMPLIFIER PENTODE 
(continued Prom preceding page) 

Zero-Sig. Screen Current 6.5 ma. 

Max.-Sig. Screen Current 13 ma. 
Load Res i stance -i p I ate-to-plate, 4000 ohms 
Total Harmonic Distortion 5 % 
Power Output 5 watts 

e in circuits where the cathodelsnot directly connected to the heater, 
the potential difference between heater and cathode should be kept as 

... low as possible. 
' With shell connected to cathode. 
/ Screen connected to plate. 

Type of input coupling used should not introduce too much resistance 
in the grid circuit. Transformer— or impedance—coupling devices are 
recommended. When the grid circuit has a resistance not higher than 
0.05 megohm, fined bias may be used; for higher values, cathode bias 
is required. With cathode bias, the grid circuit may have a resie— 
ance as high as, but not greater than, 0.5 megohm provided the heater 
voltage is not allowed to rise more than 105 above rated value under 
any conditions of operation. 

OUTLINE DIMENSIONS for the 1621 are the same es thoeefer 
Type 12A6. 

Cheryl t wader nrOs 6e5 lotto 0004 to tbso. 

Jan. 1, 1943 RCA VICTOR DIVISION 
o COMORATION 01 AMDIJCA. IIMIUSCN, NOW MI« 

DATA 



1622 

BEAM POWER AMPLIFIER 
For aPPlications requirIng contlnuity of servits 

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

Direct Interelectrede Capacitances leefr000: 4) 
Grid to Plate 0.4 µpf 
Input 10 led 
Output 12 upf 

Maximum Overall Length 4-5/16" 
Maximum Seated Height 3-3/4" 
Maximum Diameter 1-9/16" ±1/16" 
Bulb Métal Shell, MT-10 
Base Smell Wafer Octal 7-Pin 

Pin 1-Shell Pin 5- Grid 
Pin 2 Heater Pin 7 - Heater 
Pin 3-Plate Pin 8- Cathode 
Pin 4-Screen 

Mounting Position BOTTOM VIEW (7AC) Any 

Maximum Ratings Are Design-Center Palmas 

PUSH-PULL AMPLIFIER  

Plate Voltage 300 max. volts 
Screen Voltage 250 max. volts 
Plate Dissipation 13.8 max. watts 
Screen Dissipation 1.4 max. watts 
Typical Operation - Class A1 haPlifier: 

Unless otherwise erecified, values art for 8 tubes 
Plate Voltage 300 volts 
Screen Voltage 250 volts 
D-C Grid Voltage 0 -20 volts 
Peak A-F Grid-to-Grid Voltage 40 volts 
Zero-Sig. Plate Current 86 ma. 
Max.-Sig. 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 watbs 

• The heater voltage should never fluctuate so that It exceeds 7 volts. 
The potential difference between heater and cathode should be kept as 
low as possible. 

0 The type of input coupling used should not introduce too much resist-
ance in the grid circuit. Transformer- or impedance-coupling devices 
are recommended. wnen the grid circuit has a resistance not higher 
than 0.1 megohm, fixed bias may be used; for hirer values, cathode 
bias is required. With cathode bias, the grid t rcuit may have a re-
sistance not to exceed 0.5 engobe. provided the heater voltage is not 
allowed to rise more than 105 above the rated value under any condi-

„ Sion of operation. 
- With shell connected to cathode. 

Curves wider Type 61,15 Also APPly to the 16221eithim the lim-
itations of its maximum ratings. 

Indicates a ch.na• 
AUG. 2, 1943 RCA VICTOR DIVISION 

ammo COSPORATION Of AMERICA MAIIIISON, NEW Jrnt 
DATA 
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1629 

ELECTRON-RAY TUBE 
INDICATOR TYPE WITH TRIODE UNIT 

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

Overall Length 3-15/16" .1. 3/16" 
Seated Height 3-3/8" î 3/16" 
Maximum Diameter 1-3/16" 
Bulb T-9 
Base Small Shell Octal 7-Pin 

Pin 1 - No Connection Pin 5 - Grid 
Pin 2 - Heater 3 ii Pin 7 - Heater 
Pin 3 - Plate Pin 8 - Cathode 
Pin 4 - Target 

Mounting Position 

BOTTOM VIEW (7AL) 

Maximum and Minimum Ratings Are Design-Center Values 

INDICATOR SERVICE  
Plate-Supply Voltage 250 max. volts 

Target Voltage J250 max. volts 
1125 min. volts 

D-C Heater-Cathode Potential 90 max. volts 
Typical Operation: 

Plate and Target Supply Voltage 200 250 volts 
Series Triode Plate Resistor° 1 1 megohm 
Target Current t 0 3 4 ma. 
Triode-Plate Current ° 0.19 0.24 ma. 
Triode-Grid Voltage lApprox. 1 

For shadow angle of 00 -6.5 -8.0 volts 
For shadow angle of 90° 0 0 volts 

0 Designated as R in the Circuit diagram under Type RES. in the Receiving Tube 
Section. 

t Subject to wide variation. 

0 For tric4e-grid bias of 0 volts. 

L The plane Of the ray-control electrode passes through the tube axis and base 
Rep. 

Any' 

Curves for Type 1629 are the same as for the 6E5 
ceiving-Tube Section. 

-e-Indicates a change. 

JUNE 30. 1944 MCA verot onnsom 
COSPOSATION Or au* eiCa Kamm*, far« alle• 

sa the Re-

DATA 



1629 

ELECTRON-RAY TUBE 

o 
MAX. 

T9 BULB 

SMALL SHELL 
OCTAL 

7-PIN BASE 

3 

3/1; 

3 15/1; 

92CM - 6554 

JUNE Xi, 1944 RCA ViCIOR DIVISION DATA 
»cm CORPO.ATION OF MURICA, 1.0111$01.1. NEW IT 
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1635 

HIGH-MU TWIN POWER TRIODE 

GENERAL DATA  

Electrical: 

Heater, for Unietential Cathode: 
Voltage  6.3 
Current  0.6 

Mechanical: 

Mounting Position  
Maximum Overall Length   
Maximum Seated Length   
Maximum Diameter   
Bulb   
Base   

ac or dc volts 
  amp 

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

T-9 
Intermediate-Shell Octal 8-Pin 

Basing Designation for BOTTOM VIEW   07-88 

Pin 1-No 
Connection 

Pin 2-Heater 
Pin 3-Plate of 

Unit No.2 
Pin 4-Grid of 

Unit No.2 

fln 5-Grid of 
Unit No.1 

Pin 6-Plate of 
Unit No.1 

Pin 7-Heater 
Pin 8-Cathode 

AF POWER AMPLIFIER-Class B  

Maxie» 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 tocathode . 90 max. volts 
Heater positive with respect to cathode . 90 max. volts 

Typical Operation: 
values art fa' A writs antes. otherwise Oscif tad 

DC Plate Voltage   300 300 volts 
DC Grid Voltage  0 0 volts 
Peak AF Grid-to-Grid Voltage   ▪ 70 108° volts 
Zero-Signal DC Plate Current   ▪ 6.6 6.6 ma. 
Max.-Signal DC Plate Current   ▪ 54 54 ma. 
Peak Grid Current (per unit)   • 38 39 ma. 
Plate-Supply Impedance   0 1000' ohms 
Effective Load Resistance 

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

(per unit) . .   ▪ 0 516"" ohms 
Total Harmonic Distortion   4 5 1 
Max.-Signal Power Output   10.4 10.4 watts 

e,•,5*: See next page. -.Indicates a change. 

Fe. 

APRIL 15, 1947 TIME DEPARTMENT 
MOIO COOPOILATICN OF AOMIKA. MUM& MU SWIM 

DATA 



1635 

HIGH-MU TWIN POWER TRIODE 

e Includes peak voltage drop through the grid—circuit impedance. 

• practical design value. 

•• At WO cycles for class stage in which the effective resistance per 
grid circuit is SOO ohms, and the leakage reactance of the coupl ing 
transformer is 50 mill ihenrys. The driver stage should be capable of 
supplying the grids o/ the class 6 stage with the specified values et 
low d stort on. 

MAX. 

T9 BULB \ 

INTERMEDIATE 
SHELL OCTAL 
6-PIN BASE 

MAX. 

I 3 51E7 
MAX. 

12C-633 

APRIL 15, 1947 TUEE DEPARTMENT 
MOM coromnai OF IMIKA. &MOCK NM MIN 

CE-6393 



1635 

AVERAGE PLATE CHARACTERISTICS 
EACH TRIODE UNIT 

MN 
MUM» BBBBB UMBIBM:BUMMMIIIIC.JMa 

 /▪ BMW:A 

 AMOInai 
MMUUMMMII MMMMMM 114:  

• : .  11111Mill i 
MUM 
UMBBli 

 ummolo 
 1111.91111 
 MUMBUIA4111 
  111111111111111M1110 
 mrnmenaum 

Immiumeam 
 mummommemorieum 
 emmummumamçmmus 
 IMMUMIUMBIILMBlla 
 IMMBIWIMUUMBUBIld 
 mmumummumannum 
 MUMMA IIJ 
 MAMA IIIII1 
 IIIIIIMMa IA 
 IIIIMUMII Ilulli 
 UMBMIall IA 
 • M IIMMIIIIII l,.IrM 
 ÈIMUMMMUMMUMUUMMIOMIj 

IIMMUMBRIIIIIIU 
 UMUMMUMMOIMMMall 
 IAUMMIIBBOIMMAMMI 
 IMMUMUMIIIIMBall 
 MMUUMUMBEN1111111U 

 mmummuunerummem 
 n: MMMMMMMMMMMMMMMMMMMMM IIIMMUUMMMUMBIOAIIIIIMIIS 

a IIIMMUJUNIRMIll 
  la UMMUMHAMMO 
 mumnal memmummi 
 s s IMMIIMUIMIIIM 
IIIMMEZMUMBMM MMMMMMMMMM el  2 amalmummaq 

I aIl SUM 
 I II 2MOUlleen 
 immouraummumem MMMMM IIIIMIUMIlla 
 a IMIMMOD, MINIM@ 
 IMMIIIIMIIII is HIRAM 
 : a  a  I  

U   1  
1  

 HUMS  
 I' 111111111MMAMIIMMIRM 
  al 1111111111311BUNIIIIIIIII 
  a MMMMMMM IMMIAMPIUMBIIIN 
 plIMMIRSIII:  III/MBEIRMIAAI I 

 imnaidummerumemium 
  2 it u mmi 
 2 II u Imam». 
 It Il u mumiummou 
 NMI HUNIIIIMIM W. IBMI 
MIIIIIIMM MMMMMM JUMMUMIIMMMBUOIUMMUMIUMIUMMUAIIIIIMWSIMMI 

II II / IIIIIIII 
 I  umumenreemom 

IIIIMUMIIMIIMAI 
 Immummenalermermo 

 LA I ABBMBIUMMNBAUSIBNBUI 
mummumuummummumm MMM USOMMENBUMUMWMIMIll 
 U i  • I umnimmenimiumnamu 

 AUBMWDZWISZS MMMMM AUVOrallull 
 A II MBLUMBIll 
 W A RI ;fflalidli Uffilla 
 V 'MINI MMMMM LZMNA Waal 
BMOC MMMMMMM V• lUMMIOUVUUMNIUMMII 

A U uII...IlL.uuuhl.1..0 
Barg ' w uesummrAmonmunmenaNeigus 
MBIL:hgemmmalmommmemmlnariliZamannallimliAmemunalial 
CNINIA M C . Si MMMMMMM ineneemormuummuma 
ceelecuumbn LIWAIIII0 II II  I 
MilILMBUli -enIIMMICUMMOIGMMUMDMIOMMUMIIIMUUAIMIA MMM BOBO 

ZnIllmieallabin . e'Z' ' zugammummempar 
MMMMMMMMM BELIIIII:Mbe‘011,1211MG:11111MMORM MMMM FAIMMIIMMIIIIIIMMIA 
 à e MM renal.: ' u iguana' 
 Z eZMUMW.11111\ILMVIAMIUMMIMI 

r ',Arles 

8 0 0 
N 

PLIZTE(Ib) OR GRID (IC)MILLIAMPERES 

8 

8 

8 

o 

o 

FLOAIM41942 RCA RADIOTRON DIVISION 1111C..401116 
RCA AueaUfACTURInaG CO.APAAR 





5636 
SHARP-CUTOFF PENTODE 0„ 

SUBMINIATURE TYPE TYPE 
Intended 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 Cathode: 
Voltage   6.3  ac or dc 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. µgf 
Grid No.1 to all other elec-

trodes  4 4 Polf 
Grid No.3 to all other elec-

trodes  3.8 4 Pe 
Plate to all other electrodes   1.9 3.4 mg 
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. .of 

Characteristics, Class AI Amplifier: 

Plate-Supply Voltage  100 100 volts 
Grid No.3   f - 
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.1 to plate  3200 1950 mhos 
Grid No.3 to plate  500 950 µmhos 

Plate Current   5.6 4 Ma 

Grid-No.2 Current   4 5.8 ma 
Grid-No.1 Voltage (Approx.) for 

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

plate current of 10 µa  

Mechanical: 

Mounting Position   Any 
Maximum Length (Excluding flexible leads)   1-3/8" 
Length, Bulb Seat to Bulb Top (Excluding tip). 1.075" ± 0.060" 
Diameter 0  366" to 0.400" 
Dimensional Outline   See General Section 
Bulb T3 
Leads, Flexible   8 

Length  1-1/2" to 1-3/4" 
Orientation end diameter  See Dimensiondi Outline 

- -8 volts 

• With external shield having inside diameter of 0.1HW connected 
• to lead B. 
V connected to cathode at socket. 
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7 :ee  5636 

SHARP-CUTOFF PENTODE 

BOTTOM VIEW 

Lead 1-Grid No.1 

Lead 2-Cathode 

Lead 3-Heater 
Lead 4-Grid No.3 

Lead 5- Plate 

Lead 6-Heater 

Lead 7-Grid No.2 

Lead 8-Cathode 

AMPLIFIER - Class AI 

Maximum Ratings, Absolute Values: 

For Operation at Altitudes up to 6o,000 Feet 

PLATE VOLTAGE   165 max. volts 
GRID-No.3 (SUPPRESSOR-GRID) VOLTAGE: 

Positive bias value   30 max. volts 
GRID-No.2 (SCREEN-GRID) VOLTAGE   155 max. volts 
GRID-No.1 (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 tocathode. 200 max. volts 

DULB TEMPERATURE (AL hUitebi puiln 
on bulb surface/  250 max. °C 

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 /mhos 
Plate Current   3.5 ma 
Grid-No.2 Current   5.7 ma 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance: 
For cathode-bias operation  1.1 max. megohms 

a With local oscillator injection to grid No.,. DC grid-No.3-circult 
resistance should be kept as low as possible at high frequencies. 
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5636 

SHARP-CUTOFF PENTODE 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN. 

Values are Initiai, Unless Otherwise Specified 

Note Msn. Max. 

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 pf 
Plate to all other electrodes. 2 2.9 3.9 mgf 

Plate Current (1) 1  3 3.7 6.9 ma 
Plate Current (2) 1  4 100 ma 
Plate Current (3) 1  5 - 100 pa 
Grid-No.2 Current 1  3 2.8 5.4 ma 
Transconductance, Grid No.1 

to Plate: 
Range with heater 
volts = 6  3  

Change with heater 
volts - 5  7  

Change at end of 500 
hours with heater volts 
= 6  3  

Change at end of 500 
hours with heater volts 
- 5  7  

Difference between 
average transconduct-
ance initially, and 
average after 500 hours, 
expressed as a percentage 
of the initial average . . 

Transconductance, Grid No.3 
to Plate 

Reverse Grid-No.1 Current 
Reverse Grid-No.1 Current at 

500 hours  
Grid-No.1 Emission Current . . • • 
Heater-Cathode Leakage 

Current: 
Heater 100 volts negative 

with respect to cathode. . • 
Heater 100 volts positive 

with respect to cathode. . • • 

Heater-Cathode Leakage 
Current at 500 hours: 
Heater 100 volts negative 
with respect to cathode. . 

3 2700 4000 pmhos 

3 _ 15 % 

3 20 % 

3 _ 15 % 

1,3 

16 500 
17 

7 

e. Metes t to g: see next Page. 

15 S 

1800 ¡mhos 
0.3 pa 

0.9 pa 
0.5 pa 

1.3 - 5 pa 

1.3 - 5 pa 

1,3 - 10 pa 
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5636 

SHARP-CUTOFF PENTODE 

Heater 100 volts positive 
with respect to cathode. 

Leakage Resistance: 
Grid No.1 to all other 

electrodes 
Plate to all other 
electrodes 

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

electrodes 
Plate to all other 

electrodes 1  10 50 — megohms 

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

Note 2: With external shield having inside diameter of 0.405. connec— 
ted to lead 8. 

Note 3: With plate—supply volts = 100, grid No.3 connected to cathode, 
grid—No.2 supply volts 100, and cathode resistor (ohms) = 
150. 

Cote 4: with plate volts = 100, grid No.3 connected to cathode, grid — 
No.2 volts . 100, and grid—No.1 volts . —7.5. 

fl ote 5: With plate—supply volts = 100, grid—No.3 supply volts = —8, 
grid—No.2 supply volts . 100, and cathode resistor (ohms) . 
150. 

Cote 6: with 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—No.1—circuit resistance (megohms) = 1. 

Note 8: with ac or dc heater volts = 7.5, plate volts = 100, grid—No. 
3 volts = 0, grid—No.2 volts = 100. grid—No.1 volts . —7.5. 
ond ,ezlf.tz.ce !..zgchmz? 1_ 

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

Note 10: with plate 300 volts negative with respect to ell other elec— 
trodes connected together. 

e Each tube is stabilized before characteristics testing by continuous 
oeeration for at least INS hours at room temperature and with dissipa— 
tion values equivalent to life—test conditions. 

Note Min. Nax. 

• 1,3 10 Pa 

19 100 — megohms 

1  10 100 — megohms 

19 50 — megohms 

SPECIAL RATINGS & PERFORMANCE DATA 

Shock Rating: 

Impact Acceleration  450 max. 9 
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 

will not show permanent or temporary shorts or open cir— 

cuits, and are required to meet established limits for 

low—frequency vibration, heater—cathode leakage current, 

and transconductance change. 
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5636 

SHARP-CUTOFF PENTODE 

Fatigue Rating: 

Vibrational Acceleration   2.5 max. 
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 will not show permanent or temporary 

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

lished limits for low-frequency vibration, heater-cath-

ode leakage current, and transconductance change. 

Low-Frequency Vibration Performance: 
RMS Output Voltage   60 max. RN 
This test is performed on a sample lot of tubes from 

each production run under the following 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 

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

vibrational acceleration of 15 g at 40 cycles per sec-

ond. 

Heater-Cycling Life Performance: 
Cycles of Intermittent Operation . . . . 2000 min. cycles 

Under the following conditions: heater volts • 7 cycled 

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

with respect to cathode, and all other electrodes connected 

to ground. 

Audio-Frequency Noise and Nicrophonic Performance: 
RMS Output Voltage   70 max. MV 

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

production run under the following 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,1-circult resistance (megohms) 

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

load resistance(megohms) . 0.2, and cathode-bypass capaci-
tor (µf) . 1000. The output voltage of a tube, when 

tapped, will not cause a reading on a vu meter greater 
than that produced when a calibrating signal of 70 milli-
volts rms is applied 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-
erativelfit shows a permanent or temporary short or open 

circuit, ora value of reverse grid-No.I current in excess 
of 1.0 microampere under the conditions specified in the 

CHARACTERISTICSRANGEVALUESfor reverse grid-No.I current. 
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5636 

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 stabilized. 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 will not exceed 15 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 grid-No.1-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 quality of the individual 

tube and to guard against epidemic failures of any of the 

characteristics indicated below. Life testing is con-
ducted under the following 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,1-circult resistance lmegohms) • I, and bulb 

temperature l'C) . 220. At the end of 500 hours, tube 
will not show permanent shorts or open circuits and will 

be criticized for the total numberof defects in the sample 
lot and for the number of tubes failing to pass established 

initial limits ofheatercurrent, grid-No. 1-to-plate trans-

conductance change, grid-No.3-to-plate transconductance, 

and 500-hour limits for reverse grid-No.I current, heater-
cathode leakage current, leakage resistance, and the differ-
ence in the grid-No. 1-to-plate transconductance between 

the initial value and the average value shown under 
CHARACTERISTICS RANGE VALUES. 

OPERATING CONSIDERATIONS 

The heater supply should be well regulated because life and 

reliability of the 5636 are adversely affected by departures 
fromthe 6.3-volt value. The extent towhich life is affected 

is a function of the amount of these departures and their 

durations. 

The flexible leads of the 5636 are usually soldered to the 

circuit elements. Soldering of the connections should becada 

as far as possible from the glass button. If this precaution 
'snot followed, the heat of the soldering operation may crack 
the glass seals of the leads and damage the tube.  
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5636 

AVERAGE CHARACTERISTICS 
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5636 

AVERAGE CHARACTERISTICS 
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5636 

AVERAGE CHARACTERISTICS 

Ef = 6.3 VOLTS 
PLATE VOLTS=100 
GRID-N2 3 VOLTS(RMS)-WITH 
DIRECT INPUT OR CAPACITOR 
INPUT =15 
GRID-NE 2 VOLTS= 100 
Ib Ic 2 2. rp CURVES ARE FOR 

DIRECT INPUT. 

-6 -5 -4 -3 -2 
GRID-N2 I VOLTS 

o 
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5642 
HALF-WAVE VACUUM RECTIFIER 

SUBMINIATURE TYPE 

For compact, portable high -voltoée -recttrler oppltcattons 

GENERAL DATA 

Electrical: 

Filament, Coated: 
Voltage  1.25   ac or dc volts 
Current  0.2  amp 

Direct Interelectrode Capatitance (Approx.):° 
Plate to filament  0.6 mef 

Mechanical: 

Operating Position  Any 
Maximum Length (Excluding flexible leads)  2.380" 
Length, Base Seat to Bulb Top (Excluding tip). 1.700" ± 0.060" 
Diameter   0.366" to 0.400" 
Bulb   13 
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-Fil ament Lead 

PULSED-RECTIFIER SERVICE 

Maximum and Minimum Ratings, Design-Center Values: 

For operation in a 525-line, 30-frame system° 

PEAK INVERSE PLATE VOLTAGE 
PEAK PLATE CURRENT   

10000 max. volts 
5 max. ma 

DC PLATE CURRENT   0.25 max. ma 
FREQUENCY OF 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 = 30 . . . . 4 ma 

° ,13,.: See next page. 

4-59 TENTATIVE DATA ELECTION ILIBE INVISTON 
Imo coifoompe4 Of »MIIICA, HAItelS0114, NEW Ma 



HALF WAVE VACUUM RECTIFIER 

5642 

O t:12:ToinbeeroaiUc::=Idon:.f. Good Eng ineering 

e The duration of the voltage pulse must not exceed 15 per cent of one 
horizontal scanning cycle. Ina 525-line, BO-frame system, 15 per cent 
of one horizontal scanning cycle is 10 microseconds. 

OPERATING CONSIDERATIONS 

The flexible leads of the 5642 are usually 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 followed, the heat of the soldering 

operation will crack the glass seals of the leads and damage 
the tube. 

-.1.250"MtN. 

2.380" 
MAX. 

T3 BULB--

4s" g 

71-. O 

PLATE TERMINAL 

.400"MAX. 1— .366"MIN..""`• 

1.700" 
e.060" 311 

SPECIAL 
2-LEAD BASE 

\- 2 FLEXIBLE 
FILAMENT LEADS 

.on" fze; DA.  

92C5-9713 

* Measured from base seat to bulb-top line as determined by a ring gauge 
of 0.210. t 0.001' inside diameter. 

▪ The specified lead diameter applies only in the zone between 0.050. 
and 0.250 . from the base seat. Between 0.250 . and 1.500. ' a maximum 
diameter of 0.021 is held. Outside of these zones, the lead diameter 
is not controlled. 
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5654 
SHARP-CUTOFF PENTODE 

MINIATURE TYPE 

Intended for RF and IF Broad-Band Applications where 

dependable performance under shock and vibration are 

paramount. ?he 5654 is a "premium , version of the 6A15. 

GENERAL DATA 

Electrical: 

Heater, Pure Tungsten, for Unipotential Cathode: 
Voltage   6.3± 10% ac or dc volts 
Current   0.175   amp 

Direct Interelectrode Capacitances: * 
Grid No.1 to Plate . 0.020 max.   Wf 
Input   4.0   mmt 
Output   2.85   SA 

Mechanical: 

Mounting Position   Any 
Maximum Overall Length   1-3/4" 
Maximum Seated Length   1-1/2" 
Length from Base Seat to Bulb Top 

(Excluding tip)   1-1/8" *3/32" 
Maximum Diameter   3/4" 
Bulb   7-5-1/2 
Base   Small-Button Miniature 7-Pin (JETEC No.E7-1) 

BOTTOM VIEW 

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

Grid No.3, 
Int. Shield 

Pin 3 -Heater 
Pin 4-Heater 

AMPLIFIER - Class AI 

Nixie» Ratings, Absolute Values: 

PLATE VOLTAGE   200 max. volts 
155 max. volts 
1  85 max. watts 

GRID-No.2 INPUT 0  55 max. watt 
CATHODE CURRENT   20 max. ma 
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 Characteristics: 

Plate Voltage   120 180 volts 
Grid-No.2 Voltage'   120 120 volts 

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

Grid No.3, 
Int. Shield 

GRID-No.2 (SCREEN) VOLTAGE 
PLATE DISSIPATION 

According to atm.& Standard ET-109A with external shield 50.316. 

JAN. 1, 1953 TUSE DEPARTMENT 
usO comumai 0 NY 1104 NAilliCKIre Min 
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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.1 Voltage (Approx.) 

for plate current of 10 µamp . -8.5 -8.5 volts 

Maximum Circuit Values: 

Gridl-No.1-Circuit Resistance   0.5 max. gohm 

SPECIAL RATI1100 L PERFORMANCE DATA 

Shock Rating: 

Impact Acceleration   500 max. 
lubes 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. 
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. 

Neater 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 
w;th resnpct to cathode by +100 volts dc, and plate, grid-
No.2, and grid-No.1 voltage = 0 volts. 

CNARACTERISTICS RANOE VALUES FOR EQUIPMENT DESION 

Mote en. Max. 

Heater Current   1 0.180 0.190 amp 
Grid-No.1-to-Plate 

Capacitance   - 0.020 gµf 
Input Capacitance   - 3.4 4.6 Mg 
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 

MOTO 1: With 6.3 volts ac on MOW. 

Mote 2: lerg11:11,:fl2,11.5g J21( 2v= .0f10-00.2 voltage of 120 volts. 

note 3: eU-Cleveeea°121=1% elg::::1 g11:Cree.:4102.: 

CURVES 
are the same as shown for Type 6AK5 

in the Receiving Tube Section 

JAM. 1. 1953 TM DEPAUMENT TENTATIVE DATA I  
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5670 
Medium-Mu Twin Triode 
9-PIN MINIATURE TYPE 

SHOCK AND VIBRATION RATINGS 
LIFE PERFORMANCE DATA 

LOW MICROPHONISM 
RCA DARK HEATER 

"Command" Type foraWideVariety of Applications Includ-
ing: Mixers, Oscillators and Amplifiers up through the 
VHF Region; Multivibrators, Synchronizing Amplifiers 
and Industrial Control Circuits; and Mobile, Military, 
and Aircraft Equipment at Altitudes up to 80,000 Feet 

GENERAL DATA 

Electrical: 

Heater Characteristics and Ratings: 
Voltage (AC or DC)  6.3 ± 0.6 volts 
Current at heater volts = 6.3 . . . • 0.350 aflp 

Peak heater-cathode voltage (Each 
unit): 
Heater negative with 

respect to cathode  100 max. 
Heater positive with 

respect to cathode  100 max. 
Direct Interelectrode Capacitances:' 
Grid to plate (Each unit)   1.1 
Grid to cathode and heater (Each 

unit)   2.2 
Plate to cathode-and heater (Each 

unit)   1.0 
Plate to plate  0.1 max. 

Characteristics, Class Ai Amplifier (Each Unit): 

Plate Supply Voltage  150 
Cathode Resistor  240 
Amplification Factor  35 
Plate Resistance (Approx  )   6400 
Transconductance  5500 
Plate Current   8.2 
Grid Voltage (Approx.) for plate 
ma = 10   -8 

Mechanical: 

Operating Position  Any 
Type of Cathodes  Coated Unipotential 
Maximum Overall Length  1-3/4" 
Maximum Seated Length   1-1/2" 
Length, BaseSeattoBulbTop(Excludingtip) . . 1-1/8" ± 3/32" 
Diameter 0  750" to 0.875" 
Dimensional Outline   See General Section 
Bulb T6-1/2 
Base Small-Button Novel 9-Pin (JEDEC No.E9-1) 

volts 

volts 

Pf 

Pf 

Pf 
Pf 

volts 
ohms 

ohms 
mmhos 

ma 

Volts 
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5670 

Basing Designation for BOTTOM VIEW  EICJ 

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 
Unit No.1 

Pin 8-Cathode of 
Unit No.1 

Pin 9- Heater 

AMPLIFIER -- Class Ai 

Values are for Each Unit 

Maximum Ratings, Absolute-Nassmum 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 

Values are for Each Unit 

Maximum Ratings, Design-Maximum Values: 

Same as for AMPLIFIER -- Class AI 

Typical Operation: 

Values are for Both Units i 

Plate Supply Voltage  300 volts 
Cathode Resistor (Common to both units)   800 ohms 
Peak Aï 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 I 

Maximum Circuit Values: 

Grid-Circuit Resistance   0.5 max. megohm 

• Without external shield. 

Pin 5 should be connected to ground. 

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



5670 
CHARACTERISTICS RANGE VALUES 

fl Values are For Each Unit and Are 
Initial Unless Otherwise Specified 

Note Nin. Max. 

Heater Current  1 330 370 ma 
Heater Current at 500 Hours .   1 330 375 ma 
Heater Current at 1000 Hours.   1 330 380 ma 
Direct InterelectrodeCapaci-

(-- 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 

Amplification 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 - ma 
Transconductance: 
' With heater volts = 6.3 . . . 3 4500 6500 gmhos 

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 
l , initial average   1,3 - 15 % — / 

Reverse Grid Current  1,5 - 0.3 ma 
Reverse Grid Current at end 

of 500 hours  1,5 - 0.3 ma 
Reverse Grid Current at end 

of 1000 hours   1,5 - 0.3 ma 
,- Grid Emission Current   6,7 - 0.5 ma 
( ) Heater-Cathode Leakage Current: 
— Heater negative with 

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

respect to cathode  1,8 _ 7 Ma 
Heater-Cathode Leakage Current 

at end of 500 hours: 
i \ Heater negative with 
1„.j respect to cathode  1,8 - 7 ma 

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

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

DATA 2 
8-63 



5670 
Note Nan. Max. 

Heater-Cathode Leakage Current 
at end of 1000 Hours: 
Heater negative with 0 

respect to cathode  1,8 - 7 pa 
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 dc on heater. 

Note 2: With no external shield. 

Note 3: with dc plate supply voltage of 150 volts, cathode resistor of 
240 ohms, and cathode bypass capacitor of 1000 µf. Each unit is 
tested separately. Electrodes of units not under test are ground-. 
ed. 

Note 4: With dc plate voltage of 150 volts, plate load resistance of 0.25 
megohm, and dc grid voltage of -10 volts. Each unit is tested 
separately. Electrodes of unit not under test are grounded. 

Note 5: With dc plate supply voltage of 150 volts, grid resistor of 0.5 
megohm, cathode resistor of 240 ohms, and cathode bypass capac-
itor of 1000 µf. Each unit is tested separately. Electrodes of 
unit under test are grounded. 

Note 6: With 7.5 volts ac or dc on heater. 

Note 7: With dc plate voltage of 150 volts, grid resistor of 0.5 megohm, 
and dc grid voltage of-10 volts. Each unit is tested separate-
ly. Electrodes of unit not under test are grounded. 

Ilote m. With inn volts dc between heater and cathode. 

Note 9: With grid 100 volts negative with respect to all other etectrodem 
tied together. 

IOU 10: with plate 300 volts negative with respect to all other electrodes 
tied together. 

Rote 11: With dc plate voltage of 150 volts ancldc grid voltage of -4 vOlts. 

SPECIAL TESTS & PERFORMANCE DATA 

600-g Shock Teat: 
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 will not show permanent or temporary 
shorts, or open circuits, and are required to meet established 

limits for low frequency vibration, heatercathode leakage cur-

rent, transconductance, 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. 



5670 

tubes will not show permanent or temporary shorts, or open 
circuits, and are required to meet established limits 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 following conditions: Plate of unit 
No.I tied to plate of unit No.2, grid of unit No.I tied to 
grid of unit No.2, ac heater volts = 6.3, plate supply volts 

=150, dc grid volts = -3, plate load resistor (ohms/ = 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 i3o millivolts. 

floater-Cycling Life Performance: 

This test is performed on a sample lot of tubes from each 
production run. Tubes will withstanda minimum of 2000 cycles 
of intermittent operation under the following 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, all other elements disconnected. At the end of this 
test, tubes will 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 following conditions: Plate ofunit 
No.1 tied to plate of unit No.2, gridof unit No.I to plate of 
unit No.2, ac heater volts = 6.3, cathode resistor (ohms) . 

240, plate supply volts = 250, and plate load resistor lohms1 

= 10,000. The output voltage must be less than 200 wv ac when 
the tube is tapped. 

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

This test, in addition toml00% 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 °revalue of reverse grid cur-
rent in excess of 1 microampere undertheconditions specified 

in the Characteristics Range Values for reverse grid currant. 

kid-Pulse Emission Test: 

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

production run, under the following 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 peak current value of 270 milliamperes. 

AC Emission Test: 

This test is performed on a sample lot of tubes from each 
production run under the following conditions: ac heater volts 

= 5.0, plate volts = 100, and grid volts Irmsl = 5.0. Tubes 
must meet a limit dc plate current of II milliamperes. 

RADIO CORPORATION OF AMERICA 
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production run, under the following conditions: ac heater volts 

= 6.3, plate supply 'volts = 150, cathode resistor each unit ) 

(ohms) =240, grid resistor each unit lmegdhffil =0.5, dc heater - 
to cathode voltage of 135 volts (heater positive with respect 

to cathode), and room temperature. The valueoftransconduct-
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 of tubes from each 

production runto insurea low percentageof early inoperatives. 

The conditions are the same as for the two and twenty hour 
Stability Life Performance except that the heater is switched 

off once every two hours and the tube cools with electrode 

potentials applied. 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 1 microampere measured undertheconditions spec-

ified in Characteristics Range Valuesfor reverse grid current. 

Tube must also meet minimum gm limit. 

500-hour Intermittent 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 to guard against epidemic failures of any of the charac-

teristics indicated below. The conditions for life test are as 
given above for the two and twenty hourStability Life Perform-

ance Test except that the bulb temperature is maintained at 

1650 C. At the end of 500 hours total heater-on time tubes 
must not show any shorts or open circuits and must pass the 
established 500 hours limits of heater current, reverse grid 

current, heater cathode leakage current, transconductance 
changes and !cakags resista.,e bhuvin under Characteristics 

Range Values. 

1000-hour Intermittent Life Performance: 

This test is performed on a minimum of one production run 

per month under the 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 established 1000-hour limits for 
heater current, transconductance change, reverse grid current 

and heatercathodeleakage current shown underthe Characteris-

tics Range Values. 

(-

(2t-i 
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AVERAGE PLATE CHARACTERISTICS 

Each Unit 
Ef=6.3 VOLTS 
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5686 
BEAM POWER TUBE 

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

appitcations at frequencies up to 160 Mc 

GENERAL DATA 

Electrical: 

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

Direct Interelectrode Capacitances: 

Grid No.1 to plate   
Grid No.1 to cathode & grid 

No.3, grid No.2, and heater. 
Plate to cathode & grid 

No.3, grid No.2, and heater. 

Without With 
External External 
Shield Shield° 

0.11 max. 0.08 max. qhf 

6.4 6.5 Agf 

4 8.5 aed 

Mechanical: 

Operating Position  Any 
Maximum Overall Length   2-3/16" 
Maximum Seated Length  1-15/16" 
Length, Base Seat toBulbTop(Excluding tip). .1-9/16" t 3/32" 
piameter   0.750" to 0.875" 
Dimensional Outline See General Section 

  16-1/2 
Small-Button Novel 9-Pin (JEDEC No.E9-1) 

9G 

Bulb 
Base 

Basing Designation for BOTTOM VIEW 

Pin 1-Cathode, 
Grid No.3 

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

Grid No.3 
Pin 4-Heater 

Pin 5-Heater 
Pin 6-Grid Mo.2 
Pin 7-Plate 
Pin 8-Cathode, 

Grid No.3 
Pin 9-Grid No.2" 

AUDIO-FREQUENCY POWER AMPLIFIER -- Class AI 

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  B.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 

See next page. 

4-59 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
LYNO COR1011.10.4 MAIIIMON. NEW MOSEY 



5686 

BEAM POWER TUBE 

Grid-No.1 (Control-Grid) Voltage  -12.5 volts 
Peak AF Grid-No.1 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 pmhos 
Load Resistance   9000 ohms 
Max.-Signal Power Output  2.7 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance: 
For fixed-bias operation  0.1 max. megohm 
For cathode-bias operation  0.5 max. megohm 

RADIO-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 
Hcatcr positive with respect tocathode. 100 max. volts 

Typical Operation: 

At frequencies up to 1.6o Mc 

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.I Voltage . . 50 75 volts 
Plate Current   30 40 ma 
Grid-No.2 Current (Approx.) . 6.5 10.5 ma 
Grid-No.1 Current (Approx.) . 2 2 ma 
RF Grid-No.1 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.1-Circuit Resistance. . 50000 max. ohms 

° With external shield JEDEC No.,15 connected to cathode à grid Co.. 
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6.6 

BEAM POWER TUBE 

SPECIAL RATINGS & PERFORMANCE DATA 

Shock Rating: 

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 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. 

Neater-Cycling Life Performance: 

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

production run. Tubes will withstanda minimum of 2000 cycles 

of intermittent operation under the following conditions: 

heater volts = 7.5 cycled one minute on and one minute off, 

heater 100 volts positive with respect to cathode, and all 

other elements connected to ground. 

4-59 ELECTRON TUBE DIVISJON TENTATIVE DATA 2 
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5687 
MEDIUM-MU TWIN TRIODE 

9—PIN MINIATURE TYPE 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathodes: 
Heater arrangement Series Parallal 
Voltage   12.6 6.3 ac or dc volts 
Current   0.45 0.9  an 

Direct Interelectrode Capacitances (Approx.).e 
Grid to plate (Each unit)   4 µµf 

+ Grid to cathode and heater (Each unit). 4 ppf 
' Plate to cathode and heater: 

Unit No.1   0.6 A uf 
Unit No.2   0.5 puf 

Heater to cathode (Each unit)   7 µµf 
Grid to grid  0.025 ppf 
Plate to plate  0.75 µµf 

Characteristics, Class AI Amplifier (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 mmhos 
Plate Current   36 23 12 ma 
Grid Voltage (Approx.) for 

plate pa - 100  -9 -14 -19 volts 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  2-3/16" 
Maximum Seated Length   1-15/16" 
Length, Base Seat toBulb Top (Excluding tip). 1-9/16" ± 3/32" 
Diameter 0  750" to 0.875" 
Dimensional Outline   See General Section 
Bulb  16-1/2 
Base Small-Button Noval 9-Pin (JEDEC No.E9-1) 

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 5 & 8-Heater of 
Unit No.1 

Pin 6-Cathode of 
Unit No.1 

Pin 7-Grid of 
Unit No.1 

Pin 8-Heater 
Mid-Tap 

Pin 9-Plate of 
Unit No.1 

o: See next page. 

4-59 ELECTRON nmee DIVISION TENTATIVE DATA 
IMO COMFORATION OF AMERICA, HARRISON, NEW 111SIV 



5687 
MEDIUM-MU TWIN TRIODE 

AMPLIFIER -- Class AI 

Values are for Each Unit 

Maximum Ratings, Absolute Values: 

PLATE VOLTAGE    330 max. volts 
GRID CURRENT   6.6 max. ma 
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  1 max. megohm 

O Without external shield. 
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5691 
HIGH-MU TWIN TRIODE 

Intended for critical 4-n4m-e-t-r-i-a-i applications 

where 10,000-hour life, extreme uniformity, 

rigid construction, and exceptional stability 

are paramount. Within its ratings, the 5691 

nay be used to replacé its receiving-tube 

counterpart, type 6SL7-GT, where heater trans-

former will carry increased current. 

GENERAL DATA  

Electrical: 

Heater, for Unipotentlal Cathodes: 
Voltage  6.3 ± % . at or dc volts 
Current  0.6   amp 

Direct Interelectrode Capacitances:° 
Triode No.1: Nirs. AV. Wax. 
Grid to Plate  3.1 3.6 4.1 µµf 
Grid to Cathode  1.9 2.4 2.9 me 
Plate to Cathode   1.8 2.) 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 pf 

Plate of Triode No.1 to 
Plate of Triode No.2   0.27 0.32 0.37 me 

gay deviate t1OS from rated value provided such deviation occurs for 
less than 2% of the operating time. 

O With no external shield. 

Mechanical: 

Mounting Position  .   Any 
Maximum Overall Length   2-7/8" 
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   8BD 

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.1 

(continued on next page) 

Pin 5-Plate of 
Triode No.1 

Pin 6-Cathode of 
Triode No.1 

Pin 7-Heater 
Pin 8-Heater 
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HIGH-MU TWIN TRIODE 

INDUSTRIAL SERVICE  
INCiSid3 applications such as Sc and audio amplifiers 

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 negativewith respect tocathode. 100 max. volts 
Heater positivewith respect tocathode. 100 max. volts 

AMBIENT TEMPERATURE RANGE  -55 to +90 °C 

• For resistance-coupled amplifier applications, the negative bias may be 
as toe as 0.5 volt. 

Maximum Circuit Value (for any operating condition): 

Grid-Circuit Resistance  2 max.megohms 

Characteristics and Range Values: 
Seater gotta, 0.3; Plate Volts. 250; arid Volts, -2 

sin. , Av. Mart  

0.55 0.6 0.66 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 -5.5 volts  

Reverse Grid Current   
Amplification Factor   
Plate Resistance .   
Transconductance   

5 mamo 
1.7 2.- 3 2.9 ma 

- 0.9 ma 

- ... 15 µamp 
- - 0.2 µamp 
60 70 80 
- 44000 - ohms 

1300 1600 1900 mmhos 

Typical Operation as Resistance-Coupled Amplifier (Each Unit) 

Soo RESISTANCE-COUPLED AMPLIFIER CRART No.7 at front of 
Receiving Tube Section. 

MAR. 15, 1948 TENTATIVE DATA rumummanem 
CONCIATION OP AWRICA. euatisom PuyMan 

r•-• 



5691 

HIGH-MU TWIN TRIODE 
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5691 

AVERAGE CHARACTERISTICS 
EACH TRIODE UNIT 
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5692 
MEDIUM-MU TWIN TRIODE 

Intended for critical industrial 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 its receiving-tube 

counterpart, type 6S17-GT. 

GENERAL DATA  

Electrical: 

Heater, for Unipotential Cathodes: 
Voltage  6.3 t se . . . at or dc volts 
Current  0.6   asp 

Direct Interelectrode Capacitances:° 

Triode No.1: Nim. Av. lax. 
Grid to Plate  3.0 3.5 4.0 mgf 
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 muf 
Grid to Cathode  2.1 2.8 3.1 piaf 
Plate to Cathode   2.2 2.7 3.2 µpf 

Plate of Triode No.1 to 
Plate of Triode No.2   0.27 0.32 0.37 muf 

MO:roe"C:”oinjesn  ate *11 2011 fro, rated value, provided each devi-
n 2 of the operating time. 

O  With no externnl shield. 

Mechanical: 

Mounting Position  Any 
Maximum Overall Length   2-7/8" 
Maximum Seated Length  2-5/16" 
Maximum Diameter   1-9/32" 
Bulb   T-g 
Base   Short Intermediate-Shell Octal 

8-Pin, Non-Hygroscopic 
Basing Designation for BOTTOM VIEW   BBD 

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.1 

Pin 5-Plate of 
. Triode No.1 

Pin 6-Cathode of 
Triode hler.1 

Pin 7-Heater 
Pin 8-Heater 

(continued on next page) 

MAR. 15, 1048 TIDE («MADAME TENTATIVE DATA 
COMPOIATIOM OP MIMI. ...MSC.. 14,1, 



5692 
MEDIUM-MU TWIN TRIODE 

INDUSTRIAL SERVICE  

including atellcations such as dc aebliflers, audio nuelifiewa, 
and relaxation oscillator'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  le 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 amplifier applications, thenapative bias may be 
es low as 0.5 volt. 

NMximum Circuit Value (for any operating condition): 

Grid-Circuit Resistance  2 max.megohms 

Characteristics and Range Values: 
Neater Volts, 6.2; Platt Volta, 230; Grid Felts. -9 

Mtn. Av. Max. 

Heater Current   0.55 0.6 0.65 amp 
Heater-Cathode Current with 

neater-cathode voliage uf 
t 100 volts  5 µant) 

Plate Current   4- - .8 6.5 8.2 ma 
Difference ir. Plate Current 

between triode units . . . 2.0 ma 
Pl ate Currrint fnr grid volt-

age of -24 volts   - 15 elamp 
Reverse Grid Current   - 0.2 WIMP 

Amplification Factor   18 20 22 
Plate Resistance   - 9100 - ohms 
Transconductance   1825 2200 2575 mmhos 

Typical Operation as Resistance-Coupled Amplifier (Each Unit) 

See RESISTANCE-COUPLED AMPLIFIER CHART No.13 at front of 
Receiving Tube Section. 

OUTLINE DIMENSIONS for the 5692 are the same 
as those shown for type 5691 

MAR. 15, 1948 TENTATIVE DATA humuommartemn 
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• 5693 

SHARP-CUTOFF PENTODE 
Intended for critical industrtal applications 

where 10,000-hour life, extreme uniformtty, 

rigid construction, and exceptional stabtllty 

are paramount. Within its ratlnys, the 5693 

may be used to replace its receiving-tube 

counterpart, type 6S./P. 

GENERAL DATA  

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  6.3 t jg • . . . ac or dc volts 
Current  0.3   ai&P 

Direct Interelectrode Capacitances:° 
Ow. iv. Max. 

Grid to Plate  - - 0.005 µµf 
Input  4.8 5.3 5.8 gpf 
Output   5.6 6.2 6.8 µµf 

nay deviate s 10% from rated value provided such deviatiom occurs for 
less than 2% of the operating time. 

(3 With shell connected to cathode. 

Mechanical: 

Mounting Position  Any 
Maximum Overall Length   2-5/8" 

1-31/32" t 3/32" 
  1-5/16" 
Metal Shell MT-8 

Seated Length  
Maximum Diameter 
Bulb   
Base   Seall-Wafer Octal 8-Pin, 

Non-Hygroscopic 
  8N Basing Designation for BOTTOM VIEW 

Pin 1-Shell 
Pin 2-Heater 
Pin 3-Grid No.3 
Pin 4-Grid No.1 

Pin 5-Cathode 
Pin 6-Grid No.2 
Pin 7-Heater 
Pin 8- Plate 

INDUSTRIAL SERVICE  
Includes applications such as dc and reststance-Meed met/tars 

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE   300 max. volts 
DC PLATE-SUPPLY VOLTAGE  330 max. volts 
0C GRID- .10.3 (SUPPRESSOR) VOLTAGE: 

Negative bias value  f 0 min. volts 
-100 max. volts 

DC GRID-No.2 (SCREEN) VOLTAGE&   125 max. volts 
DC GRID-No.2-SUPPLY VOLTAGE  330 max. volts 

• See next page. 

MAR. 15. 1948 IIIKWARTAIDIT TENTATIVE DATA 
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5693 

SHARP-CUTOFF PENTODE 

GRID-No.1 (CONTROL-GRID) VOLTAGE: 
Negative bias range  -le min. to -50 max. volts 
Negative peak value  -50 max. volts 

DC CATHODE CURRENT . . . ..   10 max. ma 
PLATE DISSIPATION  2 max. watts 
GRID-No.2 DISSIPATION  0.3 max. watt 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negativewith respect to cathode. 100 max. volts 
Heater positivewith respect to cathode. 100 max. volts 

AMBIENT TEMPERATURE RANGE  -55 to *90 °C 

Maximum Circuit Value: 

See curve on a fol lowi ng page givinginaximisivaluesof the grid-
No.1 resistor. 

Characteristics and Range Values: 

looter volts, 6.9; Plate Volts, 250; grid -20.3 Potts, 61 
grid-No.2 Volts, 100; Orld-20.1 Volts, -3. 

Min. Av. lax. 

Heater Current   0.275 0.300 0.325 
Heater-Cathode Current with 

heater-cathode voltage 
of 100 volts   5 ;amp 

Plate Current  2.3 3.0 3.7 ma 
Plate Current for grtd -No.1 

voltage of -7.5 volts. . . 2 30 80 pamp 
Plate Current for grid-No.3 
voltage of -70 volts . . . 150 450 750 wimp 

.ur:d -No.2 Current  0.60 0.86 1.10 ma 
Reverse Grid-No.1 Current.   - 0.1 IP 

Plate Resistance   1.0 - megohd 
Transconductance   1400 1850 1900 /rhos 

Typical Operation as Resistance -Cbupled Amplifier: 

Sex RESISTANCE COUPLED ANPLIFIER CHART No.ao at freat 
of Receiving Tube Section. 

• The 5693 may be operated at a grid-Co.2 voltage as high as the rated 
grid-No.2 supply voltage when the grid-No.2 dissipation rating is not 
exceeded forany signal condition and when a resistor is used in series 
with grid-No.2 and its supply voltage. 

a For resistance-coupled amplifier applications, the grid-mo.t negative 
Di« may be as loe as -0.5 volt. 

MAR. 15. 1948 TUK DEPARTMENT TENTATIVE DATA 
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5693 
SHARP-CUTOFF PENTODE 

I" /32 
MAX. 

: 

I /32 

± 3/32» 

2 

MAX. 

I 5/MAX. 

MT 8 BULB 

13/3 ; 

SMALL -WAFER 
OCTAL 

8-PIN BASE 
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5693 
SHARP-CUTOFF PENTODE 

AWERAGE SUPPRESSOR CHARACTERISTICS 
"  TYPE 5693 ' 

_ E.f. =6.3 VOLTS 
PLATE VOLTS=250 
GRID-Nit' VOLTS -3 

=110 
SI 
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,•0. 
e \ 00 

90 

EC =75 

60 

/ 

80 60 40 20 0 
GRID-N23 VOLTS 92CM-6911T 

AVERAGE SUPPRESSOR CHARACTERISTICS 

TYPE 5693 
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5693 

AVERAGE CHARACTERISTICS 
PENTODE CONNECT ION 

1111111111 II I-
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5693 

AVERAGE CHARACTERISTICS 
PENTODE CONNECTION 
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5718 
MEDIUM-MU TRIODE 

SUBMINIATURE TYPE 

Intended for applIcattons where dependable performance 

under shock and Utbratton is paramount. 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage   6.3t5%   ac or dc volts 
Current 0  150 

Direct Interelectrode Capacitances: 
With Exter- Without Exter-
nal Shield° not Shield 

Grid to Plate . . % . 1.3 1.4 mMf 
Input   2.4 2.2 Pea 
Cutout   2.4 0.7 PMf 

° Haring inside diameter of 0.405 and connected to lead lie.s. 

Characteristics, Class AI Aimliner: 

Plate Supply Voltage. . . 100 150 volts 
Cathode Resistor . . . . 150 180 ohms 
Amplification Factor . . 27 27 
Plate Resistance . . . . 4650 4150 ohms 
Transconductance . . .   5800 6500 ¿mhos 
Plate Current   8.5 13.0 ma 
Grid Volts (Approx.) for 

plate current of 10 µamp -7 -11 volts 

Mechanical: 
Operating Position   • Any 
Maximum Bulb Length   1-3/8" 
Length from Button Seal to Bulb Top 

(Excluding tip) 

arnp 

1  075"t 0.060" 
Diameter 0  383" ± 0.017" 
Bulb   T-3 
Leads, Flexible   8 

Length   1-1/2" to 1-3/4" 
Orientation and Diameter . . . . . See Dimensional Outline 

BOTTOM VIEW 

Lead No.1 -Gr id 

Lead No.2- No 
Conn. 

Lead No.3 - Fleeter 

Lead No.4 -No' 
Conn. 

AMPLIFIER- Class Al 

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE  

Lead No.5 -Cathode 

Lead No.6 -Heater 

Lead No.7- No 
Conn. 

Lead No.8- Anode 

165 max. volts 

AFOUL 1, 1953 TENTATIVE DATA 1 
Mk DEPARTMENT 
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5718 

MEDIUM-MU TRIODE 

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)   

3.3 max. watts 

200 max. volts 

200 max. volts 

250 max. 0C 

Typical Operation as Resistance-Coupled Amplifier: 

See RESISTANCE-COUPLED AMPLIFIER CHART 
at end of tabulated data for tins 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 permissible 0 $e see° Mr. 

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE   165 max. volts 
DC GRID VOLTAGE   -55 max. volts 
DC PLAit LuRRENT   22 max. m. 
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 
Beater positive with respect 

to cathode   200 max. volts 
BULB TEMPERATURE (At hottest poimt 

on bulb surface)   250 max. °C 

Maximum Circuit Values: 

Grid-Circuit Resistance: 
For cathode-bias operation   1.2 max. megohms 
For fixed-bias operation   Not recommended 

Cathode-Bias Resistance-An adeouate 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. 
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MEDIUM-MU TRIODE 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN' 

Note en. Max. 

Heater Current   1 0.138 0.162 amp 
Grid—to—Plate Capacitance 2 1.1 1.8 µµf 
Input Capacitance   2 1.6 2.8 ¿uf 
Output Capacitance   2 0.5 0.9 metf 
Amplification 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 pamp 
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 — me 

• Each tube is stabilized before characteristics testing by continuous 
operation for at least s5 hours at room temperature and with dissipation 
values equivalent to life test conditions. 

gota 1: with 6.3 volts ac or dc on heater. 

Note 2: With external shield. 

mote 3: With dc plate supply voltage of 100 volts, cathode resistor of 
150 ohmS, and cathode bypass capacitor of 1000 microfarads. 

Cate 4: With dc plate voltage of 100 volts, and dc grid voltage of —7 
volts. 

Mote 5: with 5.5 volts ac or dc on heater. 

Rote 6: with dc plate supply voltage of too volts, esthetes resistor or 
150 ohms, and grid resistor of 0.5 megohm. 

mote 7: With 100 volts dc between heater and cathode. 

mote 8: With grid 100 volts negative with respect to all other electrode' 
tied together. 

Mote 9: With plate 300 volts negative with respect to all other elec— 
trodes tied together. 

vote 10: in self—excited oscillator with dc plate voltage of 150 volts, 
grid resistor and feedback optimized to give useful power output 
at a plate current of 20 ma. and frequency of 500 Mc. 

SPECIAL RATINGS & PERFORMANCE DATA 

Shock Rating: 

Impact Acceleration   450 max. 
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 IIMEDEPARMMENT TENTATIVE DATA 2 
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MEDIUM-MU TRIODE 

Fatigue Rating: 

Vibrational Acceleration   2.5 max. 
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. 

Tubes are subjected in each of three positions to a 
gradually applied uniform acceleration up to 1000 g. 

High-Frequency Vibration performance: 

RMS Output Voltage   60 max. mv 
Under the following conditions: A 100-volt plate and 
grid-No.2 voltage supply havinganimpedance not exceeding 
that of a 40-µf capacitor, plate load resistance of 10000 
ohms, grid-No.1 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. 

Heater-Cycling Life Performance: 

Cycles of Intermittent Operation . . 2500 max. 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.1 voltage.° volts. 

Average Life Performance: 

The average life performance based on a 500-hour test at 
1750C xe. Imaa than 450 hPurs. Thip 
life test is made on sample lot of tubes with heater voltage 
of 6.3 volts; plate supply voltage of 100 volts; grid-N0-2 
supply voltage of 100 volts; dc heater-cathode voltage 
(heater positive with respect to cathode) of 200 volts; 
cathode resistor of 150 ohms; and grid-No.1 resistor of 
1 megohm. 

The 500-hour end-point limits 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 dc 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.1 current, +0.9 microampere maximum or -0.9 microampere 
maximum. 
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MEDIUM-MU TRIODE 

OPERATING CONDITIONS AS RESISTANCE-COUPLED AMPLIFIER 

Plate-Supply voltage 100 volt 

Plate Load Resistor 0.047 1 0.10 I 0.27 nag 

Grid -No.1 Resistor° 0.10 0.27 0.27 0.47 0.27 0.47 tag 

Cathcde Resistor 1000 1200 2200 2700 6800 8200 ohms 

Sig. Input Volt. Imml 0.5 0.5 0.5 0.5 0.5 0.5 volt 

Output Voltage (me) 8.2 8.5 8.2 8.2 7.3 7.4 volts 

Voltage Gain& 16.4 17.0 16.4 16.4 14.6 14.8 
Distortion 3.9 3.2 3.0 2.71 3.4 2.8 5 

Sig. Input Volt. Iniml" 0.59 0.70 0.67 0.81 0.75 0.86 volt 

Output Voltage Irma) 9.7 11.75 11.0 13.1 11.0 12.7 volts 

Voltage Gain& 16.4 16.8 16.4 16.2 14.6 14.8 
Distortion 4.5 4.7 4.1 4.6 5.0 5.0 s 

Plate-Supply Voltage 200 volts 

Plate Load Resistor 0.047 I 0.10 I 0.27 nag 

Grid-No.1 Resistor° 0.10 0.27 0.27 0.47 0.27 0.47 meg 

Cathcde Resistor 820 1000 1800 2200 4700 5600 cens 

Sig. Input volt. Irma) 1.0 1.0 1.0 1.0 1.0 1.0 volt 

Output Voltage Irma) 19.0 19.5 18.6 18.1 16.2 16.2 volts 

Voltage Gain& 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 5 

Sig. Input Volt. Inner 1.23 1.45 1.43 1.56 1.34 1.58 volts 

Output Voltage irms) 23.4 28.0 26.0 28.2 21.6 25.0 volts 

Voltage Gain' 19.0 19.3 18.2 18.1 16.1 15.8 

Distortion 5.0 5.0 4.9 5.0 5. 1 5.1 s 

° of following stage. 
à Ratio of signal output to signal Input. 
' maximum value to swing the grid of resistance-coupled amplifier tube to 

the point where its grid mo.i starts to draw current. 

Rote: Coupling capacitors should be selected to give desired frequency 
response. Cathode resisors should be adequately bypassed. 
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AVERAGE PLATE CHARACTERISTICS 
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5719 
HIGH-MU TRIODE 

SUBMINIATURE TYPE 

Intended fornppitcattons where dependable perfOrmiamme 

under shock and vibration is paramount. 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage   6.3 t5S ac or dc volts 
Current 0  150   amo 

Direct Interelectrode Capacitances: 
Vtth Ester- Without Exter-
nal Shteld° not Shield 

Grid to Plate   0.8 0.8 Agf 
Input   1.9 1.7 mgf 
Output   2.2 0.6 pf 

° Having inside diameter of 0 e0s. CM connected to esthete. 

Characteristics, Class Al Wit Mom 

Plate Supply Voltage . . 100 150 volts 
Cathode Resistor . . . . 1500 680 ohms 
Amplification Factor . . 70 70 
Plate Resistance . . . . 41000 30500 ohms 
Transconductance . . .   1700 2300 pmhos 
Plate Current   0.73 1.85 ma 
Grid volts (Approx.) 

for plate current 
of 10 mamP   -2.5 -3.8 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" 
Orientation and Diameter . See Dimensional Outline 

IN GENERAL SECTION BOTTCM VIEW 

Lead No.1 -Grid 

Lead No.2- No 
Conn. 

Lead No.3 -Heater 

Lead No.4 - No 
Conn. 

AMPLIFIER-Class/4 

Maximum Ratings. disolute Values: 

PLATE VOLTAGE   

Lead No.5 - Cathode 

Lead No.6 -Heater 

Lead No.7 -No 
Conn. 

Lead No.8 -Plate 

165 max. volts 
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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. volts 

BULB TEMPERATURE (At hottest point 
on bulb surface) . . . . 250 max. OC 

Typical Operation as Resistance-Coupled Amplifier: 

See RESISTANCE—COUPLED AMPLIFIER CEART 
at end of tabulated data for this tyNe 

Maximum Circuit Values: 

Grid-Circuit Resistance: 
For cathode-bias operation   1.2 max. megohms 
For fixed-bias operation   Not recommended 

COARACTERISTIC3 RANGE VALUES FOR EQUIPMENT DESIGN' 

Note Min. Max. 

Heater Current   1 0.138 0.162 amp 
Grid-to-Plate Capacitance   2 0.6 1.0 µµf 
Input Capacitance   2 1.2 2.2 µµf 
Output Capacitance   2 0.4 0.8 µµf 
Amplification Factor 1.3 60 80 
Plate Current  1.3 0.5 0.9 ma 
Plate Current 1  4 - 50 µamp 
lransconductance 1  3 1400 2000 µmhos 

e e 5,3 1300 - µmhos 
Grid Current 1  6 - *0.3 
Heater-Cathode Leakage 

Current: 
Heater negative with 

respect to cathode . . • 1,7 7.0 
Heater positive with 

respect to cathode . • . 1,7 7.0 
Leakage Resistance: 
Between Grid and All 

Other Electrodes Tied 
Together . . . 1.8 100 - megohms 

Between Plate and All 
Other Electrodes Tied 

Together . . . . 1,9 100 - megohms 

Each tee is stabilized before characteristics testing by continuous 
operation for at least 45 hours at room temperature and with dissipation 
values equivalent to life test conditions. 

note 1: With 0.3 volts etc or dc on heater. 
gee 2: Without external shield, 

mots 3. With plate supply voltage of 100 volts, cathode reefs-tor Of 1 
ohms. and cathode bypass capacitor of 1000 microfaradsx 
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HIGH-MU TRIODE 

Nee 4: nIrt..dc plate voltage of 100 volts. and dc grid voltage of -2.5 

Note 5: with 5.7 volts ac or dc on heater. 
hate 6: with plate supply voltage of 100 volts, cathode resistor of 1500 

ohms, cathode bypass capacitor of 1000 microfarads and grid re-
sistor of 0.1 megohm. 

Note 7: with 106 volts dc between heater and cathode. 
mote 8: with grid 100 volts negative with respect to all other electrodes 

tied together. 
tote 9: With plate 800 volts negative with respect Loan other electrodes 

tied together. 

SPECIAL WINOS & PERFORMANCE DATA 

Mack Rating: 

Impact Acceleration   450 max. 9 
Tubes are held rigid in three different positions In a Navy Type, High 
Impact (flyweight) Shock Machine and are subjected to 450 g impact 

acceleraticn. 

Fatigue Rating: 

Vibrational Acceleration   2.5 vex. 9 
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:   9 1000 max. 

Tubes are subjected in each of three positions to a gradually applied 
uniform acceleration up to 1000 g. 

Law-Frequency Vibration Performance: 

RMS Output Voltage   25 max. ced 
under the following conditions: A 150-volt plate voltage supply having 
an impedance not exceeding that of a 40 pl capacitor, plate load re-
sistance of 10002 ohms, grid resistor of 0.1 megohm, cathode resistor 
of 1500 ohms, cathode bypass capacitor of 1030 pf, and vibrational 

acceleration of 15 g at 40 cps. 

Seater -Cycling Life Perforeancs: 

Cycles of Intermittent Operation   2500 min. cycles 
Under the following conditions: With heater voltage of 7.0 volts 

, cycled I minute on and 4 minutes off, heater-cathode voltage of 140 
volts Inns), and plate and grid voltage = 0 volts. 

Average Life Performance: 

The average life performance based on a 500-hour test at I75°C ambient 
temperature is not less than 450 hours. This life test is made on 
sample lot of tubes with heater voltage of 6.3 volts; plate supply volt-
age of 100 volts; dc heater-cathode voltage (heater positive with re-
spect to cathode) lf 200 volts; cathode resistor of 15C0 ohms; and 
grid resistor of I megohm. 

The 500-hour end-point limits for the 5719 with heater voltage of 6.3 
volts, plate supply voltage of 100 volts, cathode resistor of 680 ohms 

bypassed by capacitor having a maximum reactance of 3 ohms, and dc 
heater-cathode voltage of 100 volts with heater either positive or 
negative with respect to cathode are: transconductance, 1000 micromhos 
minimum; heater-cathode leakage current, 20 microamperes mtucimum; and 
grid current, +0.9 microampere nmxinum or -0.9 microampere maximum. 
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HIGH-MU TRIODE 

OPERATING CONDITIONS AS RE - 

Cathode -Bias 

Plate Supply Voltage 

Plate Lced Res istor 0.1 0.1 
Grid Resistor° 0.27 0.47 

Cathode Resistor 2703 2700 

signs l Input volts (reel 0.1 0. I 
Output Volts lresl 3.7 3.9 

Gain* 37 39 

Distort ion 2.4 2.1 

Signal Input Volts irms)• 0.20 0.20 0.20 0.26 

Output Volts Ines) 7.3 7.7 8.1 10.7 
Gaina 36.5 38.5 40.5 41.2 

Distortion 5.0 4.5 4.3 4.9 

Plate-Supply Voltage 

Plate Load Res istor 0.1 0. I 0.27 0.27 0.47 

Grid Res ist or° 0.27 0.47 0.47 1.0 0.47 

Signal Input Volts i roe) 0.1 0. I 0.1 0.1 0.1 

Output Volts Ires) 3.8 4.0 4.3 4.55 4.2 
Gain& 38 40 43 45.5 42 

Distort ion 2.2 2.0 1.9 1.6 2.1 

Signs 1 Input Volts (rose' 0.2 0.21 0.22 0.26 0.2 

Cutout Volts 1 reel 7.25 7.9 8.95 11 7.9 
Gai na 36.2 31.5 4u.6 42.4 

Distort ion 5.0 4.8 4.9 4.8 4.8 

100 

0.20 

100 

7.8 

39 

5.0 

Zero-Olas 

mete 1: Coupl I ng capacitors should be selected o give 
desired frequency response. Cathode resIstot 
should be adequately bypassed. 

of foiivetny cou. 
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HIGH-MU TRIODE 

SISTANCE -COUPLED AMPLIFIER 

Operation 

200 

0.47 0.1 0.1 0.27 0.27 0.47 0.47 

1.0 0.27 0.47 0.47 LO 0.47 LO 

10000 1500 IECO 330D 3900 5600 E800 

0.1 0.1 0.1 0.1 0.1 0.1 0.1 

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 

1.0 0.27 0.47 0.47 LO 0.47 1.0 

0.1 0.1 0.1 0.1 0.1 0.1 0.1 

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 0.153 

11.3 25 27.7 25.8 31.5 23.5 30.5 

41.8 42.4 43.9 47.7 48.5 47 48.4 

5.0 4.9 5.0 4.9 5.0 5.0 4.8 

• maximum value to swing he grid of resis ance-couplad 
amplifier tube to the point where its grid starts to 
draw current. 

à Ratio of signal output to signal input. 

volts 

lug. 

meg 

Ohms 

volt 
volts 

per cent 

volt 
vol 

per c 

volt 

megohm 

mnohm 

vol 

volt 

volparc 

vo 

per c 
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AVERAGE CHARACTERISTICS 
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SHARP-CUTOFF PENTODE 
7—PIN MINIATURE TYPE 

Intended for appltcattons where dependable performance under 
shock and utbratton ta paramount. Thts "premlum" type is 

stellar to the 6AS6. 

GENERAL DATA 

Electrical: 

Heater, Pure Tungsten, for Unipotential Cathode: 
Voltage   6.3 ± 10% . . . .ac or dc volts 
Current 0  175   amp 

Direct Interelectrode Capacitances:° 
Grid No.1 to plate  0.02 max. ppf 
Grid No.1 to cathode 2. internal shield, 

grid No.3, grid No.2, and heater. . . 3.9 pod 
Plate to cathode 6 internal shield, 

grid No.3, grid No.2, and heater. 3 µµf 
Grid No.1 to grid No  3   0.15 max. µµf 

Characteristics, Class AI Amplifier: 

Plate Voltage   120 volts 
Grid-No.3 (Suppressor-Grid) Voltage 0 volts 
Grid-No.2 (Screen-Grid) Voltage   120 volts 
Grid-No.1 (Control-Grid) Voltage  -2 volts 
Transconductance: 

Grid No.1 to plate  3200 pmhos 
Grid No.3 to plate  470 ¡mhos 

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, Rase Seat to Bulb Top (Excluding tip). .1-1/8" ± 3/32" 
Maximum Diameter  3/4" 
Dimensional Outline   See General Section 
Bulb T5-1/2 
Rase Small-Button Miniature 7-Pin (JETEC No.E7-1) 

Basing Designation for BOTTOM VIEW  7CM 

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

Internal 
Shield 

Pin 3-Heater 

AMPLIFIER - Class AI 

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 

O With external shield JE/EC 110.91.6 connected to cathode. 
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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-GRID) VOLTAGE  155 max. volts 
GRID-No.1 (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  i 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)   oc 165 max. 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 0.1 max. megohm 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN' 

Values are Initial, Unless Otherwise Specified 

Note lin. Max. 

Heater Current   1 160 190 ma 
Direct Interelectrode 

Capacitances: 
Grid No.1 to cathode il 

internal shield, grid No.3, 
grid No.2, and heater. . . 2 3.5 4.5 puf 

Plate to cathode & 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 ma 
Plate Current (3)   1,5 5 - pa 
Plate Current (4)   1,6 - 200 ma 
Plate Current (5)   1,7 5 - ma 
Grid-No.2 Current  1,3 1.5 5.5 ma 
Transconductance (1), Grid 

No.1 to Plate  1,3 2500 4500 µmhos 
Transconductance (1), at 

500 hours  1,3 2200 4500 µsecs 
Transconductance (2), Grid 

No.1 to Plate  1,8 700 1700 pehos 
Transconductance (3), 

Grid No.3 to Plate   1,9 400 1150 elho 
Transconductance Change. • • 10 - 15 

• Each tube is stabilized before characteristics testing. by continuous 
operation foret least 05 hours at room temperatureandwith dissipation 
values equivalent to life test conditions. 

Notes 1 to 10: See next page. 
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5725 

SHARP-CUTOFF PENTODE 

Note lin. Max. 
Transconductance Change 

at 500 hours  10 — 15 % 
Reverse Grid Current 1  11 — 0.1 Pa 
Reverse Grid Current 

at 500 hours 1  11 0 0.1 Pa 
Grid Emission Current   12 — 1 Pa 
Heater—Cathode Leakage 

Current: 
Heater 100 volts negative 
with respect to cathode 1 — 10 pa 

Heater 100 volts positive 
with respect to cathode 1 _ 10 Pa 

Heater—Cathode Leakage 
Current at 500 hours: 
Heater 100 volts negative 
with respect to cathode 1 — 10 Pa 

Heater 100 volts positive 
with respect to cathode 1 _ 10 Pa 

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.1 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 de on heater. 

Note 2: With external shield JETEC No.316 connected to cathode. 

Note 3: With plate volts • 120, grid—No.3 volts . 0, grid—No.2 volts . 
120, and grid—No.1 volts • —2. 

Note 4: With plate volts . 120, grid—No.1 volts . —10, grid—No.2 volts 
. 120, and grid—No.1 volts . —3. 

Note 5: With plate volts • 120, grid—No.3 volts . —6, grid—No.2 volts 
. 120, and grid—No.1 volts . —3. 

Note 6: With plate volts . 120, grid—No.3 volts . 0, grid—No.2 volts . 
120, and grid—No.1 volts . —8. 

Note 7: With plate volts . 120, grid—No.3 volts . 0. grid—No.2 volts . 
120, and grid—No.1 volts . —6. 

Notes 8 to 15: See next page. 
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5725 

SHARP-CUTOFF PENTODE 

Note 8: With plate volts . 120, grid—No.3 volts . —5, grid—No.2 volts 
• 120, and grld—Nc.1 volts . —2. 

Note 9: With plate volts • 120, grid—No.3 volts . —3, grid—No.2 volts 
• 120, and grid—No.1 volts —2. 

Note 10: With 5.7 volts ac or dc on heater, plate volts • 120, grid — 
No.3 volts • 0, grid—No.2 volts • 120, and grid—Not volts • 

Note 11: With plate volts • 120, grid—No.3 volts • 0, grid—No.2 volts . 
120, grid—No.1 volts . —2, and grld—No.1—circult resistance 
(megohms) • 0.1. 

Note 12: With 7.5 volts ac or dc on heater, plate volts • 120, grid—No.3 
volts • 0, grid—No.2 volts . 120, grid—No.1 volts • —10, and 
grid—No.1—clrcuit resistance (megohms) • 0.1. 

Note 13: With grid—No.1 volts • —100, and all other electrodes connected 
to ground. 

mote 14: With grid—No.3 volts 4 —100, and all other electrodes connected 
to ground. 

Note 15: With plate volts • —300. and all other electrodes connected to 
ground. 

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 
will not show permanent or temporary shorts or open cir— 

cuits, and are required to meet established limits for 
low—frequency vibration, heater—cathode leakage current, 

and transconductance. 

Fatigue Rating: 

vioratiorai 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 
th14 test, tnhes will not show permanent or temporary 

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

lished limits 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 following conditions: heater 

voltage of 6.3 volts ac or dc, plate volts • 120, grid—No. 

3 volts 4 0, grld—No.2 volts • 120, grid—No.1 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 

Heater-Cycling Life Performance: 
Cycles of Intermittent Operation. . . . 2000 min. cycles 

Under the following conditions: heater voltage of 7.5 
volts cycled one minute on and one minute off, heater 135 
volts positive with respect to cathode, and all other 

electrodes connected to ground. 

Audio-Frequency Noise and Microphonic Performance: 

INS Output Voltage  175 max. my 
This test is performed on a sample lot of tubes from each 
production run under the following conditions: heater 
voltage of 6.3 volts ac or dc, plate-supply volts = 200, 
grid-No.3 supply volts = 0, grid-No.2 supply volts = 200, 
grid-No.1 volts = 0, plate load resistance (megohms) = 
0.1, grid-No.2-circult resistance (megohms) = 0.5, cath-
ode resistor (ohms) = 1000, grid-No.2 bypass capacitor 
(µf) = 2, and cathode bypass capacitor (µf) = 1000. The 

output voltage of a tube, when tapped, will not cause a 
reading on a VU output meter greater than that produced 
when a calibrating signal of 175 millivolts 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. 

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 proper-
ly stabilized. 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 transconductance from the 0-hour read-
ing will 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 1 microampere, or a transconductance (11 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 eachpro-
duction run to insure high quality of the individual 
tube and to guard against epidemic failures of any of the 

characteristics indicated below. Life testing Is con-

ducted under the following 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.I 

volts = 0, grid-No. 1-circuit resistance Imegohms1 = 0.1, 
cathode resistor (Ohms) = 130, heater 135 volts positive 

with respect to cathode, and bulb temperature 1°C) = 165. 

At the end of 500 hours, tubes will not show permanent 

shorts or open circuits and will be criticized for the 

total number of defects in the sample lot and for the 

number of tubes failing to pass the established initial 
limits for heater current, reverse grid current and 

heater-cathode leakage current, and 500-hour limits for 
transconductance 11), transconductance change, and leak-

age resistance as shown under CHARACTERISTICS RANGE 

VALUES. 

Curves shown under Type 6106 also apply to the 5725 
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5726 

TWIN DIODE 
MINIATURE TYPE 

Intended for appllcattons where dependable perform-

ance under shock and vibration is paramount. 

The 5726 ta a "premium" version 

of the 64L51l. 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathodes: 
Voltage 6  3± 10% . . . ac or dc volts 
Current 0  3   amP 

700 Mc Resonant Frequency (Each unit, approx.) . . 
Direct Interelectrode Capacitances 

(With external shield JETEC No.316): 
Untt No.: 

Plate to Cathode + External Shield, 
Heater, and Internal Shield   

Cathode to Plate + External Shield, 
' Heater, and Internal Shield   
Unit No.2: 

Plate to Cathode + External Shield, 
Heater, and Internal Shield   

Cathode to Plate + External Shield, 
Heater, and Internal Shield   

Plate of Unit No.1 to Plate of Unit 140 2. 

)4echanical: 

Mounting Position   Any 
Maximum Overall Length   1-3/4" 
Maximum Seated Length   1-1/2" 

(Excluding tip) Length, Base Seat to Bulb Top 
Maximum Diameter   
Bulb   
Base   Small-Button Miniature 

BOTTOM VIEW 

Pin 1-Cathode of 
Diode Unit 

No.1 
Pin 2-Plate of 

Diode Unit 
No.2 

Pin 3-Heater 
Pin 4-Heater 

3.2 titàf 

3.9 eqàf 

3.2 

3.9 
0.026 sex. pgf 

NALF -WAVE RECTIFIER 

Maximum Ratings, Absolute Values: 

PEAK INVERSE PLATE VOLTAGE   
PEAK PLATE CURRENT PER PLATE 

1-1/13"t3/32" 
3/4" 

T-5-1/2 
7-Pin (JETEC No.E7-1) 

Pin 5-Cathode of 
Diode Unit 

No.2 
Pin 6-Internal 

Shield 
Pin 7-Plate of 

Diode Unit 
No.1 

360 max. volts 
60 max. ma 

• With external and internal shield connected te ground. 
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5726 

TWIN DIODE 

HOT-SWITCHING TRANSIENT PLATE CURRENT 
For duration of 0.2 second maximum . . . 350 max. me 

DC OUTPUT CURRENT PER PLATE   10 max. ma 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode 360 max. volts 
Heater positive with respect to cathode 360 max. volts 

Typical Operation: 

the two units may be seed seerattely or in »retie/ 

AC Plate-Supply Voltage 
Per Plate (RMS)   117 volts 

Minimum Total Effective Plate-Supply 
Impedance Per Plate   900 ohms 

DC Output Current Per Plate   9 ma 

Shock and Vibration Tests: 
These tests are made as indicated in the JAN Specifications: 
JAN 1-A for Electron Tubes, May 1946 under the section as 
follows: 
Section F6b (9e) Shock Test: 

Instantaneous Impact Acceleration . . 700 max. 9 
Section F6b (9f) Vibration Test: 

Vibrational Acceleration   2.5 max. 

Neater Cycling Life Test: 

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 

CIIMRACTENISTICS RAO« VALUES F08 EQUIPMENT DESION 

tote tin. Nan. 

Heater Current   L 0.275 0.325 ams 
Direct interelectrode 
Capacitances (With external 
shield JETEC No.316): 
Unit Po. i: 

Plate to Cathode + External 
Shield, Heater,and Internal 

Shield . . . . 2.4 4.0 
Cathode to Plate + External 
Shield, Heener,and Internal 

Shield . . . . - 2.8 4.4 
Unit No.2: 

Plate to Cathode + External 
Shield,Heater,and Internal 

Shield . . . . - 2.4 4.0 
Cathode to Plate+ External 
Shield, Heater, and Internal 

Shield . . . . - 2.8 4.4 
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TWIN DIODE 

Note Nia. //ax. 

Plate of Unit No.1 to Plate of 
Unit No.2   2 - 0.026 fflf 

Plate Current (Per Plate) . .   1,3 40 - M8 

cote 1: With 6.3 volts ao on heater  

.te 2: With external and internal shield connected to ground. 

LI 3: With dc plate voltage. 10 volts. Each unit tested separately with 
electrodes of opposite unit grounded. 
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5734 
ECHANO -ELECTRONIC TRANSDUCER 

TRIODE TYPE 

GENERAL DATA  

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  6.3   
Current 0  15 • 

ac or dc volts 
  amp 

Mechanical: . 

Mounting Position  Any 
Maximum Angular Deflection of Plate Shaft . . . . t0.5 degree 
Maximum Overall Length (Excluding flexible leads)  1:300" 
Maximum Diameter   0.328" 
Envelope   Metal Shell MT-2-1/4 
Terminai Connections, BOTTOM VIEW 

Lead 4-Heater 

Lead 5-Grid 

Leed 6-Heater 

Maximum Ratings, Design-Center Foie's: 

DC PLATE-SUPPLY VOLTAGE  
DC PLATE CURRENT   
PLATE DISSIPATION  
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode 
Heater positive with 

respect to cathode 

Lee 7-Cathode, 
Internal 
Shield 

Shell -Plate 

300 MMIX. volts 
5 max. ma 

0.4 max. watt 

90 max. . . volts 

90 nex. . . volts 

Typical Operation: 

DC Plate-Supply Voltage  300 . . volts 
DC Grid Voltage  0 . . volts 
Amplification Factor"   20 
Plate Resistance'   72000 . . . . ohms 
Transconductance   275 • . micromhos 
DC Plate Current'   1.5 • . . . ma 
Load Resistance  75000 . • • • ohms 
Deflection Sensitivity,   4° . volts/degree 

{2300 • volts/radian 
Moment of Inertia 

of Plate*   3.4 milligram cma 
Rotational Compliancel 40.0013 x 10-3 radian/dyne cm 

of Diaphragm'f 0.075 degree/gram cm 
• 
for plate shaft in undeflected position. 

'average change in voltage across 75000—ohm plate—load resistor when the 
Th e plate1 shaftn  f de is deflected o d f ff•cin the h;0. 5 t o +0. 5 degree. pl ateshaftniustcoincidewith the plane 
through terminal 10.5 and the axis of the tube. 

in flamed on external plate—shaft length of UV and the center of the dia— 
phragm as pivot.  
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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 
changesthedistance 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.5and the axis of the tube. 

The part of the plate shaft within the tube has a 
minimum free cantilever resonance of 12000 cycles per 

second permitting, with suitable mechanical coupling 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 shell of the 

tube within the designated clamping space indicated on 
the Outline Drawing. It is essential, however, that 

the pressure exerted on the shell 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 will 
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 iu u6>é,ved, thé plató shaft and the diaphragm 
will be damaged. 
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MECHANO-ELECTRONIC TRANSDUCER 

PLATE 
SHAFT .125- 

.o46" + 002: -.001 .090« * r e  
DIA.  MAX. 

I.265«MAX7-1 II I- I 
D1A. 

.1175« /***. 

--I-
SEE 

I i.050 NOTE 1« 
.273« .750« 

DIA. 
±.00s' ±.03e 
PLATE .218 

1 
.328«__I 
MAX. 
DIA.  .87e 

MIN. 

 01] 

45* 
7 

.375« 
MAX. 

090« R. 
MAX.* 

375SAIN.TINNED 
SECTION 

SEE NOTE 2 

5 MT 2 1/4 

45« METAL SHELL 
v 4 

4 TERMINAL 
* INCLUDING LEADS 
ECCENTRICITY .015« DIA. 

BOTTOM VIEW 

NOTE 1: TUBE SUPPORTING CLAMP ON METAL SHELL MUST BE 

WITHIN THIS SPACE, AND SHOULD EiE 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.B AND THE AXIS OF THE TUBE. 

92CS-7036 
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5750 
PENTAGRID CONVERTER 

7—PIN MINIATURE TYPE 
or use as a combined mixer and oscillator tube 

particularlyinmobile and aircraft communications 
receivers in which dependability is paramount. 
This "premium" type is similar to the 6816. 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  6.3   ac or dc volts 
Current  0.3  amp 

Direct Interelectrode Capacitances:° 
Grid No.3 to all other elec-

trodes (RF input)   7.1 pif 
Plate to all other electrodes 

(Mixer input)  7.6 mgf 
Grid No.1 to all other elec-

trodes (Oscillator input)   5.5 mmf 
Grid No.3 to plate   0.3 max. me 
Grid No.3 to grid No.1   0.15 max. µµf 
Grid No.1 to cathode e« grid No.5 . 3 pef 
Cathode (1. grid No.5 to all other 

electrodes except grid No  1   15 /404f 

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   r5-1/2 
Base   Small-Button Miniature 7-Pin (JEDEC No.E7-1) 

Basing Designatioh for BOTTOM VIEW  7CH 

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

Grid No.5 
Pin 3-Heater 
Pin 4-Heater 

CONVERTER 

Maximum Ratings, Absolute Values: 

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

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

Grid No.4 
Pin 7-Grid No.3 

330 max. volts 

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

GRIDS-No.2 & No.4 (SCREEN-GRID) 
SUPPLY VOLTAGE   330 max. volts 

see le!S page._ 
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5750 

PENTAGRID CONVERTER 

GRIDS-No.2 & No.4 VOLTAGE 
TOTAL CATHODE CURRENT  

110 max. volts 
15.5 max. ma 

GRIDS-No.2 & No.4 INPUT  1.1 max. watts 
PLATE DISSIPATION  1.1 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 

Characteristics: 

With Stintrate Excitation* 

Plate Voltage  
Grids-No.2 & No.4 Voltage  
Grid-No.3 Voltage  
RMS Grid-No.1 (Oscillator-grid) 
Voltage  

Grid-No.1 Resistor   
Plate Resistance (Approx.)   
Conversion Transconductance  
Plate Current  
Grids-No.2 & No.4 Current  
Grid-No.1 Current 
Total Cathode Current  
Grid-No.3 Voltage (Approx.) for 

conversion transconductance of: 
10 pathos   
100 ymhos 

100 250 volts 
100 100 volts 

-1.5 -1.5 volts 

10 10 volts 
20000 201900 ohms 

0.4 1 megohm 
455 475 pathos 
2.6 2.6 Ma 

7.5 7.5 ma 
0.5 0.5 Ma 

10.6 10.6 ma 

-30 -30 volts 
-6 -6 volts 

Oscillator Characteristics (Not Oscillating):m 

Plate & Grids-No.2 (1 No.4 Voltage  100 volts 
Grid-No.3 Voltage  0 volts 
Grid-No.1 Voltage  0 volts 
Amplification Factor*  22.5 
Oscillator Transconductanda . . . 7800 ethos 
Cathode Current  25 ma 
Grid-No.1 Voltage (Approx.) for , 

plate pa. - 10   -11 volts 

'3 Without external shield. 

• The characteris ticsy, t s Cfl rend Win tate excitat ion ci t correspond oper-
ating ery   with zero bias. 

: With grids No.2 W No.4 connected to plate. 

7 Between grid No.1 and grids No.2 No.4 connected to plate. 

SPECIAL RATINGS & PERFORMANCE DATA 

Shock Rating: 

Impact Acceleration  450 max. 
This test is performed in a Navy-Type, High-Impact (fly-
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5750 

PENTAGRID CONVERTER 

weight) Shock Machine. 

'atigue Rating: 

fibrational Acceleration   2.5 max. 
This test is performed for a period of 100 hours minimum at 

a frequency of 25 cycles per second. 

leater-Cycling Life Performance: 

:ycles of Intermittent Operation   2000 min. cycles 
Under the following conditions: heater volts = 7.5 cycled 

one minute on and one minute off, heater 135 volts positive 

with respect to cathode, and all other elements connected 

to ground. 

CURVES 
shown under Type 68E6 in the Receiving-Tube 

Section also apply to the 5750 

4-59 TENTATIVE DAIA 2 
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5751 

HIGH-MU TWIN TRIODE 
9-PIN MINIATURE TYPE 

Intended for applications where dependable performance 
under shock and vibration is paramount 

GENERAL DATA 

Electrical: 
Heater, for Unipotential Cathodes: 

Heater Arrangement Series Perot Let 
Voltage (AC or DC) . . . . 12.6 t 10% 6.3 t 10% volts 
Current 0  175 0.35 amp 

Characteristics, Claie AI Amplifier: 

Plate Voltage   100 250 volts 
Grid Voltage   -1 -3 volts 
Amplification 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 (Exciting tipi. 1-9/16" t3/32" 
Maximum Diameter   7/8" 
Bulb   T-6-1/2 
Base   Small-Button Noyai 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.1 

Pin 7-Grid of 
Unit No.1 

Pin 8-Cathode of 
Unit No.1 

Pin 9-Heater 
Mid-Tap 

AMPLIFIER - Class AI 

Values are for each emit 

Maximum Ratines, Absolute 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 

CCT. 1. 1953 PAIE DEP.UOMENT TENTATIVE DATA 1 
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5751 

HIGH-MU TWIN TRIODE 

CHARACTERISTICS RANOE VALUES FOR EQUIPMENT DESIGN' 

Note Min. Max. 

Heater Current   1 0.160 0.190 amp 
Amplification Factor   1,2 55 85 
Plate Current   1,2 0.4 1.8 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 respect 
to cathode   1,5 - 10 pomp 

Heater positive with respect 
to cathode   1,5 - 10 µamp 

Leakage Resistance: 

Between Grid and All Other 
Electrodes Tied Together 1,6 500 — wegohme 

Between Plate and All Other 
Electrodes Tied Together 1,7 500 - megohms 

Each tube is stabilized before characteristics testing by continuous 
operation for at least 45 hours at room temperature and with dissipa-
tion values equivalent to life test conditions. 

Mote 1: With 12.6 volts ac or dc on heater (series connected). 

Note 2: With dc plate voltage of 250 volts and dc grid voltage of-e 
volts. Each unit is tested separately. Electrodes of unit not 
under test ate grounded. 

Rote 3: With dc plate vcltage of 250 volts, plate load resistance of 0.1 
megohm, and dc grid voltage of -10.5 volts. Each unit is tested 
separately. Electrodes of unit not under test are grounded. 

ante 4: With dc plate voltage of 250 volts, grid resistor of 1.0 megohm, 
nf -q volts. Each unit is tested separately. 

Electroàes of unit not under test are grounoect. 
Mote 5: With 100 volts dc between heater and cathode, and units connected 

in parallel. 
Note 6: with grid loo volts negative with respect to all other electrodes 

tied together. 
note 7: With plate 300 volts negative with respect to ell other elec-

trodes tied together. 

SPECIAL RATIMOS PERFORMANCE (WA 

Shock Rating: 
Impact Acceleration   600 max. 
Tubes are held rigid in three different positions in • 

Navy Type, Nigh Impact (flyweight) Shock Machine and are 

subjected to 600 g impact acceleration  

Fatigue Rating: 
Vibrational Acceleration   2.5 max. 

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. 

OCT. 1. 1953 TURF DEPARTMENT TENTATIVE DATA 1 
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5751 

HIGH-MU TWIN TRIODE 

Low-Frequency Vibration Performance: 

RUS Output Voltage   100 max. mv 
Under the following conditions and with units connected 
in parallel; heater voltage of 12.6 volts [series con-
nected), dc plate voltage of 250 volts, dc 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 following conditions and with parallel 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. 

OCT. 1, 1953 11.11WDEPARDNENT TENTATIVE DATA 2 
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5823 
GLOW-DISCHARGE TRIODE 

COLD—CATHODE; MINIATURE TYPE 

GENERAL DATA 

Electrical: 

Cathode 
Ionization Time (Approx.): 
For condit ions: instantaneous anode volts • 185; 

peak posit ive starter—electrode pre—firing 
volts • 70; peak positive starter-
electrode triggering volts . 5o ; anode_ 

circuit series resistor (ohms) • 820; 
starter—electrode series resistor 
(ohms) • 100000   

Deionization Time (Approx.): 
For conditions: (Same MI for Ionisation nest 800 esec 

Anode Voltage Drop  62 volts 
Starter-Electrode Voltage Drop  61 volts 
Anode Breakdown Voltage   290 volts 
Starter-Electrode Breakdown Voltage   80 volts 
Required Transfer Current (CC or 

Instantaneous AC) for transition of 
discharge to anode at 140 volts peak 50 asap 

Mechanical: 

Mounting 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" t3/32" 
Maximum Diameter  3/4" 
Bulb  1-5-1/2 
Base  Small-Button Miniature 7-Pin 

Basing Designation for BOTTOM VIEW   4CK 

Cold 

Pin 1-Anode 
Pin 2-Internal 

Connection-
Do Not Use 

Pin 3-Cathode 
Pin 4-Starter 

Electrode 

20 µsec 

Pin 5-Internal 
ion-

CoDnon ectNot Use 

Pin 6- Internal 
Connection-

Do Not Use 
Pia 7--Cathode 

Holum RatInge, Absolute Values: 

For First-Quadrant Operation Oily 

PEAK ANODE AND STARTER-ELECTRODE VOLTAGE: 
Inverse   200 max. volts 
Forward   200 max. volts 

These ratings apply to the 562S when it is operated from a power 
supply having a frequency of 60 cycles Per second. If a contemplated 
application Involves higher supply frequencies, please write, stat-
ing the proposed operating frequency, to the attention of Commercial 
Engineering, RCA, Harrison, New Jersey for information as to required 
changes in maximum ratings and characteristics. 

SEPT. 15, 1949 TUN OePeinTAISP0 TENTATIVE DATA 1 
MOO 001f0SATION Of falitICA. 14A1111011. 511W aim 



5823 
GLOW-DISCHARGE TRIODE 

CATHODE CURRENT: 

Peak  100 max. ma 

Average'  25 max. ma 

PEAK STARTER-ELECTRODE CURRENT: 

With starter-electrode voltage positive 100 max. ma 

AMBIENT TEMPERATURE   -60 to +75 °C 

Typical Operating Conditions: 

For Relay Servtce with 6o-Cycle AC SuppLy 

AC Anode Supply Voltage (RMS)   117 volts 

AC Starter-Electrode Voltage: 

max. Peak positive Pre-Firing Voltage . . • 70 volts 

Min. Peak Positive Triggering Voltage . . 35 volts 

Min. Firing Voltage (Sum of In-Phase In-

stantaneous Pre-Firing Voltage and In-

stantaneous Triggering Voltage)   105 volts 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

For First-Quadrant Ogerabson Only 

Rote Mtn. tax. 

Anode Breakdown Voltage . 1 200 - volts 

Starter-Electrode Break-

down Voltage. 2 73 105° volts 

Required Transfer Cur-

rent (DC or Instantan-

eous AC) for transition 

of discharge to anode 

at 140 volts peak . . . 3 - 400° pamp 

Anode Voltage Drop  4 _ 85° volts 

Starter-Electrode Volt-

age Drop. 5 _ 75° volts 

Iota 1: With a variable dc anode voltage, dc starter-electrode voltage 
Of 0 volts. anode-circuit series resistance of 3000 ohms, and 
starter-electrode series resistance of 50000 ohms. 

uot• 2, 7- r-- or' r, ,, re• of O. vo! to. vu-soi. da- b"ao tc. ...-• 
voltage, anode-circuit aeries resstence or 3ui:u ohme, and 
starter-electrode series resistance of 50000 ohms. 

mote y. with e variable dc starter-electrode voltage, anode-circuit 
series resistance of 3000 ohms, and starter-electrode series 
resistance of 2 megohms. 

Mote it. With dc anode voltage of 230 volts, dc starter-electrode vol-
tage of 91 volts, dc cathode current of 50 milliamperes. anode-
Circuit series resistance of 3000 ohms, and starter-electrode 
series resistance of 50000 ohms. 

note 5: With dc anode voltage or 0 volts, variable dc starter-electrode 
voltage, dc starter-electrode current of 10 milliamperes, and 
starter-electrode series resistance or 3000 ohms. 

• 
, gad over any interval of 15 seconds maximum. 

O Maximum individual tube values during life. 

SEPT. 15, 1949 rumuosPiumwera TENTATIVE DATA 1 
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5823 

GLOW-DISCHARGE TRIODE 

OPERATING NOTES  

RCA-5823 is recommended for operation oni.y in that part 
of the breakdown characteristic designated by Quadrant I. 

Operation in Quadrant II is satisfactory but changes in 
tube ratings are necessary. Operation in Quadrants ILL 
and v./. is not recommended, because the anode and starter 
electrode are not designed tor efficient cathode opera-

tion; their use in this manner will result in unstable 
operation and shorter tube life. The information given 
for Quadrants III and IV is of value to the equipment 

designer in that it indicates the need for precautions 
to be taken in order that the peak inverse voltage rat-
ing is not exceeded. 

Because of the asymmetrical shape of its anode charact-
eristic the 5823 can be used as a rectifier. When so 
used (with starter electrode connected through 50000-ohm 

resistor to anode), the 5823 has a maximum peak inverse 

anode voltage rating of 200 volts, a maximum peak cathode 

current of 100 milliamperes, and a maximum dc cathode 

current of 25 milliamperes. Operation at values of dc 
cathode current less than 8 milliamperes is not recommended 
because of resulting instability. 

SEPT. 15. 1949 it'« DEPARTMENT TENTATIVE DATA 2 
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5823 
BREAKDOWN CHARACTERISTICS 

FOR ALL QUADRANTS 

STARTER-ELECTRODE SERIES RESISTANCE = 200000 OHMS 

RANGES SHOWN BETWEEN INSIDE AND OUTSIDE CURVES TAKE INTO 
ACCOUNT MAX. AND MIN. + AND - VOLTAGE VALUES FOR INDIVIDUAL - 
TUBES AND FOR CHANGES DURING TUBE LIFE. THE VALUES SHOWN 
BY DASHED SECTIONS ARE APPROX. ONLY. 
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 OPERATING - 
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5823 

TRANSITION CHARACTERISTIC 
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AVERAGE ANODE CHARACTERISTIC 

TYPE 5823 
1 l 
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TYPE 

• 5823 

Irir 50000 OHMS 

11,00 
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-100 
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5814-A 

d> 

MEDIUM-MU TWIN TRIODE 

O
9—PIN MINIATURE TYPE 

Intended for applications where dependable performance under 
shock and vibration is paramount. The 5814-A, a "premium" 

version of the 12AU7, supersedes type 5814. 

GENERAL DATA 

Electrical: 
Heater, for Unipotential Cathodes: 

Heater arrangement Sertes Parallel 
Voltage 12  6 t 10% 6.3 ± 10% ac or dc volts 
Current 0  175 0.35 amp 

Direct Interelectrode Capacitances (Approx. J:0 
Unit No.1 Unit No. 

Grid to plate   1.5 1.5 pif 
Grid to cathode and heater.   1.6 1.6 puf 
Plate to cathode and heater   0.5 0.4 /1/.if 

Characteristics, Class AI Amplifier ((ach unit): 

Plate Voltage   100 250 volts 
Grid Voltage  0 -8.5 volts 
Amplification 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  2-3/16" 
Maximum Seated Length   1-15/16" 
Length, Base Seat to Bulb Top (Excluding tip) 1-9/16" i 3/32" 
Max .mum 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 BOIIUM VIEW  94 
Pin 6-Plate of 

Unit No.1 
Pin 7-Grid of 

Unit No.1 
Pin 8-Cathode of 

Unit No.1 
Pin 9-Heater 

Mid-Tap 

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 di 9-Heater of 
Unit No.1 

AMPLIFIER - Class AI 

Values are for Each Unit 

Maximum Ratings, Absolute Values: 

PLATE VOLTAGE   

° Without external shield. 

330 max. volt$ 

12-56 TU« DIVISION 
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5814-A 

MEDIUM-MU TWIN TRIODE 

CATHODE CURRENT   
PLATE DISSIPATION   
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 
Heater positivewith respect to cathode  

BULB TEMPERATURE (At hottest point 
on bulb surface)  

22 max. 
3 max. 

100 max. 
100 max. 

165 max. 

Typical Operation as Resistance-Coupled Amplifier: 

See RESISTANCE-COUPLED AMPLIFIER CHART 
at end of tabulated data for this type 

Maximum Circuit Values: 

Grid-Circuit Resistance: 
For fixed-bias operation 
For cathode-bias operation 

nu 
watt: 

volts; 
volt: 

0( 

0  25 max. megohn 
1.0 max. megohn 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN' 

Values are for Each Unit and are Initial, 
Unless Otherwise Specified 

Heater Current  
Direct Interelectrode 

Capacitances: 
Grid to plate   2 1.2 1.8 of 
Grid to cathode and 

heater  2 1.25 1.95 muf 
Plate to cathode and 
heater (Unit No.1)  2 0.3 0.7 µµf 

Plate to cathode and 
heater (Unit No.2)  2 0.2 0.6 mgf 

benplification Factor  1,3 15.5 18.5 
Plate Current (1)   1,3 6.5 14.5 ma 
Plate-Current Difference 
Between Units   1,3 - 3.5 ma 

'late Current (2)   1,4 - 20 memo 
rransconductance (1)   1,3 1750 2650 mnos 
rransconductance (2)  1,5 2500 3700 /mhos 
rransconductance (2) at 

500 hours   1,5 2000 3700 mmhos 
rransconductance (3)  5,6 2250 - pmhos 
rransconductance Change: 
Difference between 
average transconduc-
tance (2) initially, 
and averageafter500 
hours, expressed asa 
percentage of the 
initial average   1,5 - 15 

Note Min. 

1 0.160 0.190 amp 

e. Notes 1 to 6: See next page. 
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58I4-A 

MEDIUM-MU TWIN TRIODE 

Note Inn. lax. 

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 yamp 
Leakage Resistance: 
Between grid and all 

other electrodes 
tied together   1,11 - 500 megohms 

Between plate and all 
other el ectrodes 
tied together   1,12 - 500 megohms 

Leakage Resistance at 
500 hours: 
Between grid and all 

other el ectrodes 
tied together   1,11 - 250 megohms 

Between plate and all 
other el ectrodes 
tied together   1,12 - 250 megohms 

Note 1: With 12.6 volts ac or dc on heater (series connection). 

Note 2: Without external shield and with unit not under test connected 
to ground. 

Note 9: With dc plate volts = 250, and dc grid volts . -8.5. Each unit 
tested separately. Unit not under test connected to ground. 

Note 4: With dc plate-supply volts = 250, plate load resistance (meg-
ohms) = 0.5. and dc grid volts = -30. Each unit tested sepa-
rately. Unit not under test connected to ground. 

Note 5: With dc plate volts = 100, and dc grid volts = O. Each unit 
tested separately. Unit not under test connected to ground. 

Note 6: with 11.0 volts ac or dc on heater (series connection). 

Note 7: With dc plate volts = 250, grid-circuit resistance (megohms) 
= 0.5, and dc grid volts = -8.5. Each unit tested separately. 
Unit not under test connected to ground. 

Note 8: With 15.0 volts ac or dc on heater (series connection). 

Note 9: With dc plate volts = 250, grid-circuit resistance (megohms) 
. 0.5. and dc grid volts = -30. Each unit tested separately. 
Unit not under test connected to ground. 

Note 10: With 100 volts de between heater and cathode and units connected 
in parallel. 

Note 11: With grid 100 volts negative with respect to all other elec-
trodes tied together. 

Note 12: With plate 300 volts negative with respect to all other elec-
trodes tied together. 

• Each tube is stabilized before characteristics testing by continuous 
operation for at least 45 hours at room temperature,and with dissipation 
values equivalent to life test conditions. 

12-56 WOE DP/MACM TENTATIVE DATA 2 
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5814-A 

MEDIUM-MU TWIN TRIODE 

SPECIAL RATINGS 4% PERFORMANCE DATA 

Shock Rating: 

Impact Acceleration  600 max. 
This test is performed on a sample lot of tubes from cad! 
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 will not show permanent or temporary shorts or oper 

circuits, and are required to meet established limits for 
vibrational acceleration, heater-cathode leakage current, 

and transconductance. 

Fatigue Rating: 

Vibrational Acceleration   2.5 max. 
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 will not show permanent or temporary 
shorts or open circuits, and are required to meet estab-

lished limits for impact acceleration, heater-cathode 
leakage current, and transconductance (1). 

Low-Frequency Vibration Performance: 

RIMS Output Voltage   100 max. my 
This test is performed on a sample lot of tubes from each 
production run under the following conditions: plate of 
unit No. 1 tied to plate of unit No.2. grid of nnit Nn 
I tied to grid of unit No.2, heater volis = 12.6, dc plate 

volts = 250, dc 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. cycles 
Under the following conditions and with the heaters of 

unit No.! and unit No.2 connected in parallel: 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 Microphonlc Performance: 

RIMS Output Voltage   100 max. my 
This test is performed on a sample lot of tubes from etch 

production run under the following conditions: plate of 
unit No.1 tied to plate of unit No.2, grid of unit No.1 

tied to grid of unit No.2, dc 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 TENTATIVE DATA 2 
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5814-A 

MEDIUM-MU TWIN TRIODE 

o 

• 

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 

1.0 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 stabilized. 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 will 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, or &value of reverse grid current in excess 

of 1.0 microampere under the conditions specified in 

CHARACTERISTICS RANGE VALUES for reverse grid current. 

600-Hour Average Life Performance: 
This 500-hour test is made on a sample lot of tubes from 
each production run to insure high quality of the Individ-

ual tube and to guard against epidemic failures of any of 

the characteristics indicated below. With both units op-
erating, each unit is life tested separately at room 

temperature under the following conditions: heater volts 
= 12.6 ac or dc (series connection), plate volts = 250, 
grid volts . -8.5, grid-circuit resistance ImegohmsI= 0.5, 

heater 135 volts positive with respect to cathode, and 
bulb temperature (°C) = 165. At the end of 500 hours, 

tube will not show permanent shorts or open circuits and 
will be criticized for the total number of defects in the 
sample lot and forthe number of tubes failing to pass the 
established initial limits for heater current, reverse 

grid current, heater-cathode leakage current, and 500-hour 

limits for transconductance (2), transconductance change, 

and leakage resistance are shown under CHARACTERISTICS 

RANGE VALUES. 

12-56 TUBE DIVISION 
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58I4-A 

MEDIUM-MU TWIN TRIODE 

OPERATING CONDITIONS AS RESISTANCE-COUPLED AMPLIFIER 
(Each Unit) 

Plate-Supp(y 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 Gain'  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 

à At 2 volts (roc) output. 

Note: Coupling capacitors should be selected to give desired frequency 
response. Cathode resistors should be adaquately bypassed. 

12-56 TENTATIVE DATA 3 
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5840 
SHARP-CUTOFF PENTODE 

SUBMINIATURE TYPE 

Intended for applications where dependable performance under 

shock and vibration is paramount. 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage   6.3 t 5S . . . . ac or dc volts 
Current   0.150 

Direct Interelectrode Capacitances: 
With Enter— rithout Ester.-
nal Shteldo nett Shield 

Grid No.1 to Plate . . 0.015 max. 0.03 max. mef 
Input   4.2 4.0 MPf 
Output   3.4 1.9 PMf 

° Navin Inside diameter of 0.403. and connected to 'Meade. 

Characteristics, Glass AI Amplifier: 

Plate Supply Voltage   
Grid-No.2 Supply Voltage   
Cathode Resistor   
Plate Resistance   
Transconductance   
Plate Current   
Grid-No.2 Current   
Grid-No.1 Volts (Approx.) for plate 

current of 10 »amp . . . 

100 volts 
100 volts 
150 ohms 

260000 ohms 
5000 'mhos 
7.5 ma 
2.4 ma 

-9 volts 

Mechanical: 

Operating Position   Any 
Maximum Bulb Length   1-3/8" 
Length from Button Seal to Bulb Top 

1.075" t 0.060" 
Diameter   0.383" t 0.017" 
Bulb   T-3 
Leads, Flexible   8 

amp 

(Excluding tip) 

Length   
Orientation and Diameter . . . .   

BOTTOM VIEW 

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

Grid No.3 
Lead No.3 - Heater 
Lead No.4-Cathode. 

Grid No.3 

1-1/2" to 1-3/4" 
See Dimensional Outline 

In GENERAL SECTIM 

Lead No.5- Plate 
Lead No.6 - Heater 
Lead No.7-Grid No.2 
Lead No.8-Cathode, 

Grid No.3 

AMPLIFIER-Class AI 

Maxims Ratings, Absolute Values: 

DC PLATE VOLTAGE   165 max. volts 
GRID-No.2 (SCREEN) VOLTAGE   155 max. volts 

JUNE 1, 1953 TUEE DEPARTMENT TENTATIVE DATA 1 
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5840 
ébel 

SHARP-CUTOFF PENTODE 

GRID-No.1 (CONTROL-GRID) VOLTAGE: 
Negative bias value   55 max. volts 

PLATE DISSIPATION   1.1 max. watts 
GRID-No.2 INPUT 0  55 max. watt 
DC CATHODE CURRENT   16.5 max. ma 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect 

to cathode   
Heater positive with respect 

to cathode   
BULB TEMPERATURE (At hottest point 

on bulb surface) 

200 max. volts 

200 max. volts 

250 max. °C 

Typical Operation as Résistance-Coupled Amplifier: 

See RESISTANCE-COUPLED AMPLIFIER CHART 
at end of tabotated data for thss tylla 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance: 
For cathode-bias operation 
For fixed-bias operation   

1.2 max. megohms 
Not recommended 

CNARACTERISTIU RANK VALUES FOR EQUIPMENT DES1811. 

Mote Ntn, lax. 

Heater Current   1 0.138 0.162 amp 
Grid-No.1 -to-Plate 

Capacitance . . 2 - 0.015 µoaf 
Input Capacitance   2 3.5 4.9 µµf 
Output Capacitance . . . 2 2.9 3.9 µµf 
Plate Current 1  3 5.5 9.5 me 
Plate Current 1  4 - 50 memo 
Transconductance   1.3 4100 5900 mmhos 
Transconductance   5.3 3750 - mmhos 
Grio -No.1 Current 1  6 - t0.3 /lamp 
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 
Heater positive with 

respect to cathode 
Leakage Resistance: 
Between Grid No.1 and 
All Other Electrodes 

Tied Together . . . 
Between Plate and All 
Other Electrodes 

Tied Together . . . . 

See next pee*. 

. . 1,8 7.0 Pan 

. . 1.8 7.0 PAM 

1.9 100 - megohme 

1.10 100 - megohme 

JUNE 1, 1953 TENTATIVE DATA 1 
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5840 
SHARP-CUTOFF PENTODE 

Note 1: With 6.3 volts eic or dc on heater. 

'Note 2: with external shield having inside diameter of 0.405 . and con— 
nected to cathode. 

Note 3: with plate supply voltage of 100 volts, grid—%o.2 supply volt— 
age of 100 volts, eathode resistor of 150 ohms, and cathode 
bypass capacitor of 1000 microfarads. 

Note W: With dc plate voltage of 100 volts, dc grid—No.2 voltage of 
100 volts, and dc grid—No.1 voltage of —9 volts. 

mote 5: With 5.7 volts oc or dc on heater. 

Note 6: With plate supply voltage of 100 volts, grid—No.2 supply volt— 
age of 100 volts, cathode resistor of 150 ohms, cathode bypass 
capacitor of 1000 microfarads, and grid—No.1 resistor of 0.1 
megohm. 

Note 7: with plate supply voltage of 100 volts, grid—NO.2 supply volt-
age of 100 volts, cathode resistor of 150 ohms bypassed by 
capacitor having a maximum reactance of 3 ohms. 

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

Note 9: With grid No.1 100 Volts negative with respect to all other 
electrodes tied together. 

Note te: with plate 300 volts negative with respect to all other elec— 
trodes tied together. 

• Each tube is stabilized before characteristics testing by continuous 
operation for at least 95 hours at room temperature and with dissipation 
values equivalent to life test conditions. 

SPECIAL RATIOS PERFORMANCE DATA 

Shock Ratino: 

Impact Acceleration   450 max. g. 
Tubes are held rigid in three different positions in e 
Navy Type, High Impact (flyweight) Shock Machine and are 
subjected to 450 g impact acceleration. 

Fatigue Rating: 

Vibrational Acceleration   2.5 max. 9 
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. 9 

Tubes are subjected in each of three positions to a 
gradually applied uniform acceleration up to 1000 g. 

Low-Frequency Vibration Performance: 

RMS Output Voltage   60 max. mv 
Under the following conditions: A 100-volt plate and 
grid-No.2 voltage supply havinganimpedance not exceeding 
that of a 40-µf capacitor, plate load resistance of 10000 
ohms, grid-No.1 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 TENTATIVE DATA 2 
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5840 
SHARP-CUTOFF PENTODE 

Neater-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 (mis), and plate, grid-No.2, 
and grid-No.1 voltage = 0 volts. 

Average Life Performance: 

The average life performance based on a 500-hour test at 
175°C ambient temperature is not less than 450 hours. This 
life test is 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; dc heater-cathode voltage 
(heater positive with respect to cathode) of 200 volts; 
cathode resistor of 150 ohms: and grid-No.1 resistor of 1 
megohm. 

The 500-hour end-point limits 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 dc 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.1 current, +0.9 microampere maximum or -0.9 micro-
ampere maximum. 

JUNE 1, 1953 TENTATIVE DATA 2 
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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 wag 
Grid-No.2 Resistor 0.22 0.22 0.68 0.68 1.2 1.2 meg 
Grid-440.l Resistor° 0.27 0.47 0.47 1.0 0.47 1.0 e.g 
Cathode Resistor 820 820 2200 2200 3303 3300 ohms 

Sig. Input volt. (reel 0.1 0.1 0.1 0.1 0.1 0.1 volt 
Output voltage irms1 8.2 9.0 9.5 11.8 9.2 11.7 volts 
Voltage Gain& • 82 90 95 118 92 117 
Distortion 2.8 3.8 2.5 3.0 3.1 2.3 

Sig. Input Volt. Inmse 0.23 0.22 0.15 0.16 0.12 0.14 volt 
Output Voltage 1111151 17.7 18.6 13.6 17 II 16 volts 
Voltage Gain' 77 85 91 106 92 114 
Distortion 4.9 4.8 4.7 4.4 4,8 5.0 

Plate-Supply Voltage ISO volts , 

Plate Load Resistor 0.10 0.10 0.27 0.27 0.47 0.47 meg 
Grid-No.2 Resistor 0.27 0.27 0.82 0.82 1.5 1.5 wag 
Grid-440.l Resistor° 0.27 0.47 0.47 1.0 0.47 1.0 nmg 
Cathode Resistor 560 550 1500 1500 2200 2200 olsie 

Sig. Input volts. (rms) 0.1 0.1 0.1 0.1 0.1 0.1 volt 
Output Voltage Inms1 11.5 12.5 13.2 15.5 13 16.7 volts 
Voltage Gain' 115 125 132 155 130 167 
Distortion 1.5 2.2 2.4 2.4 3.7 3.0 

Sig. Input Volt. Mast' 0.20 0.18 0.16 0.16 0.11 0.14 volt 

Output Voltage Irma) 21.7 21.7 20.5 24 14 22.2 volts 
Voltage Gain& 109 120 128 150 127 159 
Distortion 4.8 5.0 4.9 4.8 4.2 4.8 

0 of following stage. 
Patio of signal output to signal input. 

• Maximum value to swing the grid of resistance-coupled amplifier tube to 
the point where its grid No.1 starts to draw current. 

Note: coupling capacitors should be selected to give desired frequency re-
sponse. Cathcde resistors should be adequately bypassed. 

JUNE 1. 1953 TURDUARTINENT TENTATIVE DATA 3 
LIM COMOUTION Ql wee1cA, nosencei. a maw 



JAN" S, 1953 

5840 

AVERAGE PLATE CHARACTERISTICS 

E.F. =6.3 VOLTS 
GRID-N22 VOLTS -100 
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5842/417A 

Medium-Mu Triode 
9-PIN MINIATURE TYPE 

GENERAL DATA 

Electrical: 
Heater Characteristics and Ratings (Absolute-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. volts 
Heater positive with 

respect to cathode  55 max. volts 
Direct Interelectrode Capacitances (Approx.): 

Plate to cathode and heater   0.55 mgf 
cathode to grid and heater  9 Mg 
Plate to grid and heater  1.8 pf s— 

Characteristics, Class AI Amplifier: 

Plate Supply Voltage  130 150 volts 
Grid Voltagee   9 - volts 
Cathode Resistor  360 60 ohms 
Amplification Factor  43 43 
Plate Resistance (Approx  )   1600 1700 ohms 
Transconductance  27000 25000 maws 
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 toBulbTop(Excludingtip) . 1-1/8" ± 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) 

Basing Designation for BOTTOM VIEW 9V 

Pin 1-Plate 
Pin 2-No Internal 

Connection 
Pin 3-Heater 
Pin 4 -Grid 

Pin 5-Grid 
Pin 6-Cathode 
Pin 7-Grid 
Pin 8-Grid 
Pin 9-Heater 

AMPLIFIER -- Class AI 

Maximum Ratings, Absolute-Maximum Values: 

PLATE VOLTAGE   200 max. volts 
CATHODE CURRENT   38 max. ma 

e RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison. N. 

DATA 
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5842/417A 

PLATE DISSIPATION 4  5 max. watts 
BULB TEMPERATURE (At hottest point on 

bulb surface)  160 max. °C --\ 

I Without external shield. ( / 

b Measured with respect to the negative end of the cathode resistor. 

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



5847/404A 

Sharp-Cutoff Pentode 
9-PIN MINIATURE TYPE 

GENERAL DATA 

Electrical: 

Heater Characteristics and Ratings (Absolute-Maximuu 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. volts 
Heater positive with 

respect to cathode  55 max. volts 
Direct lnterelectrode Capacitances: 

Without With 
External External 
Shield Shield' 

Grid No.1 to plate 0  05 max. 0.04 max. mmf 
Grid No.1 to cathode 6( 

grid No.3 6, internal 
shield, grid No.2, and 
heater  7 7.1 Agf 

Plate to cathode 6, grid 
No.3 6, internal shield, 
grid No.2, and heater . . 2.5 2.9 Agf 

Characteristics, Class Al Amplifier: 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 mmhos 
Plate Current   13 13 11la 
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, BaseSeat toBulb Top(Excluding tip) . . 1-1/8" ± 3/32" 
Diameter 0  750" to 0.875" 
Dimensional Outline   See General Section 
Bulb 16-1/2 

RADIO CORPORATION OF AMERICA DATA 
Electron Tube Division Harrison, N. J. 3-62 



5847/404A 

Base Small-Button Noval 9-Pin (JEDEC No.E9-1) 
Basing Designation for BOTTOM VIEW  9X 

Pin 1-Grid No.1 
Pin 2-No Internal 

Connection 
Pin 3—Heater 
Pin 4-Cathode, 

Grid No.3, 
Internal 
Shield 

Pin 5-No Internal 
Connection (7-) 

Pin 6-Plate 
Pin 7-No Internal 

Connection 
Pin 8-Grid No.2 
Pin 9-Heater 

AMPLIFIER -- Class AI 

'SWIM@ Ratings, Absctutr-vuxiauu Va/u0s: 

PLATE VOLTAGE . . . . . .  200 max. volts 
GRID-No.2 (SCREEN-GRID) 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.1-Circuit Resistance 0  1 max. megohm 

4 With external shield JEDEC No.315 connected to cathode. 

M ttiitiliaji:nditions to minimize gain variations due to supply—voltage 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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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 f 10% . . . . ac or dc volts 
Current  0.3   amp 

Microphonism   Not Tested 
Direct Interelectrode Capacitances (Approx.): 0 

Grid No.1 to Plate . . . 0.08 max.   
Grid No.3 to Plate . . . 0.35 max.   pe 
Grid No.1 to Grid No.3. 0.15 max.   peif 
Grid No.1 to All Other 

Electrodes and Heater. 5.4   Pe 
Grid No.3 to All Other 

Electrodes and Heater. 6.9   Pe 
Plate to All Other 
Electrodes and Heater. 7.8   qif 

0 with no external shield. 

Characteristics, Class A Mal Men 

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.1 Voltage  0 0 volts 
Grid-No.1-to-Plate 

Transconductance  2000 'mhos 
Grid-No.3-to-Plate 

Transconductance  1100 enhos 

Mechanical: 

Mounting Position  Any 
Maximum Overall Length   2-1/8" 
Maximum Seated Length  1-7/8" 
Length, Base Seat to Bulb Top 'Excluding tipI. 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   7CH 

Pin 1-Grid No.1 Pia 5-Plate 

Pin 2-Cathode, Pin 6-Grid No.2, 

Grid No.5 Grid No.4 

Pin 3-Heater Pin 7-Grid No.3 

Pin 4-Heater 

GATED AMPLIFIER IN COMPUTER SERVICE 
6 "ON-OFF" CONTROL SERVICE 

Maximum Ratings, Absolute Values: 

PLATE VOLTAGE  250 max. volts 

SEPT. 1. 1950 MWMUDEPAAMMENff TENTATIVE DATA 1 
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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 application by the peak 

cathodecurrent and the grid-No.linput 
PLATE DISSIPATION  1 max. watt 
GRID-No.3 INPUT 0  5 max. watt 
GRIDS-No.2 and No.4 INPUT  1 max. watt 
GRID-No.1 INPUT 0  5 max. watt 
DC CATHODE CURRENT   20 max. ma 
PEAK CATHODE CURRENT   70 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. 

Typical Operation: 
CUTOFF ZERO-BIAS 
CONDITION CONDITION 

Grid-No.: Grid-No.3 
Control Control 

Plate-Supply 
Voltage  150 150 150 volts 

Grid-No.3 Supply 
Voltage  0 -10 0 volts 

'Grids-$o.2 6 No.4 
Supply Voltage . 75 75 75 volts 

-Grid-No.1 Supply 
Voltage  -10 0 0 volts 

Plate-Circuit 
Resistance . 20000 20000 20000 ohms 

Grid-41o.3-Circuit 
Resistance . 47000 47000 47000 ohms 

Grids-No.2 8 No.4 
Series Resistor. 470 470 470 ohms 

Grid-No.1-Circuit 
Resistance .   47000 47000 47000 ohms 

Plate Current  0 0 5.8 ma 

Grids-No.2 6 No.4 
Current  0 14 9 ma 

SEPT. 1. 1950 TUSE DEPASTPADIT TENTATIVE DATA 1 
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5915 
PENTAGRID AMPLIFIER 

es<s. 

Maximum Circuit Values: 

Grid-No.1 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 RESIGN 

Cutoff Condition Note gin. lax. 

Plate Current. . . . laandlb 0.2 ma 

Zero-Bias Condition 

Plate Current. . . . 2 5.0 6.5 ma 

Mote la: For conditions with grid No.1 as control electrode: 6.3 volts 
on heater, plate—supply volts= 150, grid—ko., supply volts = 
O. grids—No.2 à No.4 supply volts = 75, grid—No.1 supply volts 
= —10, plate—circuit resistance (ohms) = 20000. grid—No.3 Circuit 
resistance (ohms) = 47000. grids—No.? 6 No.4 series resistor 
(ohms) = 470. and grid No. 1—Circuit resistance (ohms) = 47000. 

WO 10: For conditions with grid No., as control electrode: values are 
same as for Note la except that grid—go.3 supply volts = —10 
and grid—No.I supply volts = O. 

Mole 2: For conditions with 6.) volts on heater, plate—supply volts . 
150, grids—No.2 and No.4 supply volts = 75, grid—No.3 supply 
volts= 0, grid No.1 supply volts= 0, plate—circuit resistance 
(ohms) = 20000, grid-0o.3—circuit resistance (ohms) = 47000, 
grids—No.2 and No.4 series resistor (ohms) = 470, and grid — 
10.1 —Circuit resistance (ohms) = 47000. 

SEPT. 1. 1950 TWECŒPARTMENIT TENTATIVE DATA 2 
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GRIDS - N2 2 & N2 4 INPUT RATING CURVE 
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5915 
AVERAGE OPERATION CHARACTERISTICS 

WITH ECG' AS VARIABLE 

Ef = 6.3 VOLTS 

GRID- N23 SUPPLY VOLTS = 0 

GRIDS -N22 & N24 SUPPLY VOLTS = 75 

GRID - No3 - CIRCUIT RESISTANCE (OHMS) = 47000 

GRIDS - 612 2 N24 SERIES RESISTOR (OHMS) = 470 

GRID - N*1 - CIRCUIT RESISTANCE (OHMS) = 47000 

GRIDS-N.22 1 N24 (IC2.4) MILLIAMPERES 
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MEDIUM-MU TWIN TRIODE 
9—PIN MINIATURE TYPE 

Por "on-off" control applications inuolutnÉ 
lone periods of operation under cutoff conditions 

' 

GENERAL DATA 

Electrical: 

Heater, Pure Tungsten, for Unipotential Cathodes: 
Heater arrangment Series Parallel 
Voltage   12.6 ± 10% 6.3 ± 10% ac or dc volts 
Current   0.15 0.3 amp 

Microphonism  Not Tested 
Direct Interelectrode Capacitances (Approx.)1° 

Unit No.1 Unit No.* 
Grid to plate   1.5 1.5 Psf 
Grid to cathode and heater.   1.9 1.9 PiLf 
Plate to cathode and heater   0.5 0.35 mat 
Grid of unit No.1 to 

grid of unit No.2   0.1 max. Pief 

Characteristics, Class AI Aegollfler (Each Unit): 

Plate Voltage   67.5 volts 
Grid Voltage  0 volts 
Amplification Factor  21 
Plate Resistance (Approx  )   6600 ohms 
Transconductance  3200 pmhos 
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"t3/32" 
Maximum Diameter  7/8" 
Dimensional Outline   See General Section 
Bulb  T-6-1/2 
Base  Small-Button Novel 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 

Pins 4 69 - Heater of 
Unit No.2 

Pins 5 6 9-Heater of 
Unit No.1 

° without external shield. 

Pin 6-Plate of 
Unit No.1 

Pin 7-Grid of 
Unit No.1 

Pie 8-Cathode of 
Unit No.1 

Pin 9-Heater 
Mid-Tap 

....Indicates a change. 

SEPT. 1, 1955 
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MEDIUM-MU TWIN TRIODE 

iffif 

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 
CC . . . . . . . . .   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. 0,0, 

Typical Operation as Frequency Helfer: 

Cutoff Zero-Bias 
Condition Condition 

Plate-Supply Voltage   150 150 volts 
Grid Voltage   -15 O 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 

CNARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Ain. lax. 

Cutoff Condttiou 

Plate Current  
Difference in Plate 

Current Between Units 

Zero-Bias Condition 

Plate Current  
Difference in Plate 

Current Between Units 

1 - 50 Pam 

- 50 Pena 

2 4.6 5.4 ma 

- 0.8 ma 

Note 1: for conditions With 12.6 volts on heater, plate—supply volts . 
150, grid—supply volts . —15, plate—circuit resistancq (ohms) . 
20000, and grid—circuit resistance (ohms) . 47000. 

note 2: Conditions are same as for Note 1 except that grid—supply 
volts . O. 

-4-Indicates a change. 

SEPT. 1, 1955 
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MEDIUM-MU TWIN TRIODE 
FOR "ON—OFF. CONTROL APPLICATIONS INVOLVING 

LONG PERIODS OF OPERATION UNDER CUTOFF CONDITIONS 

GENERAL DATA 

Electrical: 

Heater, for Unipoteniial Cathode: 
Voltage  6.3 t 10% . . . . ac or dc volts 
Current 0  45   amp 

Microphonism   Not Tested 
Direct Interelectrode Capacitances (Approx.): 

Each Unit: 
Grid to Plate  1.3 mgf 
Grid to Cathode and Heater   2.1 Yid 
Plate te Cathode and Heater  0.4 mgf 
Grid of Unit No.1 to 

Grid of Unit No.2   0.4 max. pod 
° with no external shielding. 

Characteristics, Class A Amplifier (Each Unit, with 
both bolts operating): 

Plate Voltage  100 volts 
Cathode-Bias Resistor.   50 ohms 
Amplification Factor   39 
Plate Resistance   6500 
Transconductance   6000 06S pmhos 
Plate Current  ,9t 5 ma 

Mechanical: 

Mounting Position  Any 
Maximum Overall Length   2-1/8" 
Maximum Seated Length  1-7/8" 
Length, Base Seat to Bulb Top (Excluding tipi . 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   78F 

Pin 1-Plate of 
Triode No.2 

Pin 2-Plate of 
Triode No.1 

Pin 3-Heater 
Pin 4-Heater 

Pin 5-Grid of 
Triode No.1 

Pin 6-Grid of 
Triode No.2 

Pin 7-Cathode 

FREQUENCY DIVIDER IN COMPUTER SERVICE 
I "ON-OFF" CONTROL SERVICE 

Values are for each unit 

Maxinun Ratings, Absolute Values:, 

PLATE VOLTAGE  250 Wax. vol tá 

• COON« to both welts. 

SEPT. 1, 1950 TUIR DEPARTWENT TENTATIVE DATA 
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MEDIUM-MU TWIN TRIODE 

GRID VOLTAGE: 
Negative bias value  100 max. volts 
Positive bias value  0 max. volts 
Peak negative value  200 max. volts 

PLATE DISSIPATION  1.5 max. watts 
GRID INPUT   0.1 max. watt 
DC CATHODE CURRENT'  15 max. ma 
PEAK CATHODE CURRENT*  75 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)   150 max. °C 

Typical Operation as Frequency Halfer (Each Unit): 

Cutoff 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  47000 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 

RANCE VALUES FOR EQUIPMENT DEMO 

attoff Condition Note en. lax. 

Plate Current (Each Unit). 1 - 0.2 ma 
Difference in Plate 

Current Between Units. . - - 0.2 mat 

Zero-8.a. Condition 

Plate Current (Each Unit). 2 4.3 5.7 ma 

Difference in Plate 
Current Between Units. . - - 1.4 n1 21 

Note 1: For conditions with 6.3 volts on heater, plate-supply volts =-
150, plate-circuit resistance (ohms) = 20000. grid- supply volts 
=-10, and grid-nrcult resistance (Ohms) = 0060. 

Note 2: Conditions are same as for Note j except that orid-suPPIY 

volts = O. 

• 
With both units operating. the dc cathode curaent should not exceed 

30 milliamperes. and the peak cathode current should not exceed 150 
milliamperes. 

SEPT. 1. 1950 TWEDEPARTINENT TENTATIVE DATA 
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MEDIUM-MU TWIN TRI()I)IL 
SUBMINIATURE TYPE 

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

GENERAL DATA 

Electrical: 

Heater, Pure Tungsten, for Unipotential Cathodes: 
Voltage  6.3   ac 
Current  0.3 

Direct Interelectrode Capacitances: 
Without 
External 
Shield 
1.5 Grid to plate (Each unit).   

Grid to cathode and heater 
(Each unit)   

Plate to cathode and heater 
(Unit No.1)  0.28 1.3 

Plate to cathode and heater 
(Unit No.2)  0.32 1.4 

Grid to grid 0  013 max. 0.011 max. 
Plate to plate   0.52 max. 0.33 max. 

or dc volts 
 anç 

With 
External 
Shield° 
1.4 

2.4 2.1 

Ped 

ped 

eAed 

Pelf 
Ped 
Ped 

Characteristics, Class AI Amplifier (Each Unit): 

Plate—Supply Voltage   100 volts 
Cathode Resistor   150 ohms 
Amplification Factor   
Plate Resistance (Approx.) 
Transconductance   
Plate Current  
Grid Voltage (Approx.) for 

plate current of 10 ma   —6.5 volts 

Mechanical: 

Operating Position  Any 
Maximum Length (Excluding flexible leads). . . . . . . 1-3/8" 
Length, Bulb Seat to Bulb Top(Excluding tip). 1.075" t 0.060" 

0.366" to 0.400" 
See General Section 

13 

Diameter   
Dimensional Outline 
Bulb   
Leads, Flexible  8 

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

BOTTOM VIEW 

35 
6500 ohms 
5400 ¡mhos 
6.5 ma 

Lead 1—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 

Lead 5—Cathode of 
Unit No.1 

Lead 6—Heater 
Lead 7—Grid of 

Unit No.1 
Lead 8—Plate of 

Unit No.1 

TENTATIVE DATA 1 ELECTRON TUBE DIVISION 
MHO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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6021 

AMPLIFIER -- Class AI 

Values are for Each Unit 

Maximum Ratings, Absolute Values: 

For OPeration at Altitudes uP to 6o,000 Feet 

PLATE VOLTAGE  165 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 
Heater 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. megohme 

° With external shield having inside diameter of 0.405. 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 Nin, Nan. 

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 »gf 
Grid to cathode and 

heater   2 1.8 3 Pe 
Plate to cathode and 
heater (Unit No.1) 2 0.2 0.36 Me 

Plate to cathode and 
heater (Unit No.2) 2 0.22 0.42 Pef 

Grid to grid   3 — 0.013 Pe 
Plate to plate   3 — 0.52 po.f 

Amplification 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 Pa 
Transconductance (1) . .   1,4 4450 6350 mmilos 

motes 1 to 5: See next page. 

4-58 TENTATIVE DATA 1 ELECTRON rust teNnucm 
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MEDIUM-MU TWIN TRIODE 

lote lin. lax. 
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 S 

Reverse Grid Current. . . . 1,6 — 0.3 pa 
Reverse Grid Current at 

500 hours   1,6 — 0.9 pa 
Grid Emission Current . .   7 — —0.5 pa 
Heater—Cathode Leakage 

Current: 
Heater 100 volts negative 

with respect to cathode. 1 _ 5 pa 
Heater 100 volts positive 

with respect to cathode. 1 5 pa 
Heater—Cathode Leakage 

Current at 500 hours: 
Heater 100 volts negative 
with respecttocathode. 1 — 10 Ma 

Heater 100 volts positive 
with respect to cathode  1 10 pa 

Leakage Resistance: 
Between grid and all 
other electrodes tied 
together  1,3.8 /00 — 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  13,9 50 — megohms 

Note 1: With 6.9 volts cc or de on heater. 

Note 2: without external shield. 

Note 1: Other electrodes connected to ground. 

Note 4: With dc plate-supply voltage of 100 volts, cathode resistor of 
150 ohms, end cathode-resistor bypass capacitor of 1000 pf. 

Note S: With dc plate voltage of 100 volts and grid voltage of-6.5 volts. 

Note 6: With dc plate-supply voltage of 150 volts, cathode resistor of 
300 Ohms, and grid resistor of 1 megohm. 

Note 7: 
lievOltosr, d:rrngeetaor 2?".;lon15, 3;meell1=ge g 
1 »QOM. 

Note 8: With grid voltage of -100 volts. 

Note 9: with dc plate voltage of -900 volts. 

4-58 TENTATIVE DATA 2 
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MEDIUM-MU TWIN TRIODE 

SPECIAL RATINGS AND PERFORMANCE DATA 

Shock Rating: 

Impact Acceleration  450 max. 
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 
will not show permanent or temporary shorts or open cir-

cuits, and are required to meet established limits for low-
frequency vibration, heater-cathode leakage current, and 
transconductance change. 

Fatigue Ratings: 
Vibrational Acceleration   2.5 max. 

This test is performed on a sample lot of tubes from each 
production run. Tubes are rigidly mounted and subjected 
In each ofthree positionsto 2.5 gvibrational acceleration 
at 60 cycles per second for 32 hours. At the end of this 

test, tubes will not show permanent or temporary shorts 
or open circuits, and are required to meet established 

limitsforlow-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 established 

limits for low-frequency vibration, heater-cathode leakage 
current, and transconductance change. 

Low-Frequency Vibration Performance: 
RMS Output Voltage   50 max. mv 

This test is performed on a sample lot of tubes from each 
production run under the following conditions: Heater 
voltage of 6.3 volts, plate-supply voltage of 100 volts, 
cathode resistor of 150 ohms, plate load resistor of 10000 

ohms and vibrational acceleration of 15 g at 40 cps. 

Heater-Cycling Life Performance: 

Cycles of Intermittent Operation . . . . 2000 min. cycles 
underthefollowing conditions: Heater voltageof7.0 volts 
cycledoneminuteonand 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 following conditions: Heater 
voltage of 6.3 volts, plate-supply voltage of 100 volts, 

cathode resistor of 75 ohms, grid-No.1 resistor of 0.t 

4-58 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
MVO CORPORATION Of »AFRICA. HARRISON. NEW sew 



6021 

MEDIUM-MU TWIN TRIODE 

megohm, plate load resistor of 0.01 megohm, and cathode— 
bypass capacitor of 1000 µf. Units are connected in 

parallel. The output voltage of atube, when tapped, will 
not cause a reading on avu meter greater than that produced 

when a calibrating signal of 65 millivolts rms is applied 
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 atubeisconsidered Inopera— 

tive If it shows a permanent or temporary short or open 

circuit, or a value of reverse grid current in excess of 

1.0 microampere under the conditions specified in the 

Characteristics Range Values for reverse grid current. 

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 

stabilized. Conditions of Il fe testing are specified 

under 500—Hour intermittent Life Performance, except test 

run at room temperature. Tubes are initially read for 

transconductance (11. At the end of I hour, the value of 
transconductance Ill is read. The variation in trans— 

conductance 11) from the 0—hour reading will 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 life testing are specified 

under 500—Hour Intermittent Life Performance, except test 

run at room temperature. 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 1.0 mic ,oampere, or a transconductance Ill of 
less than 4000micromhos 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 quality of the individual 

tube and to guard against epidemic failures of any of the 

characteristics indicated below. Life testIngisconducted 

under the following conditions: Heater voltage of 6.3 
volts, plate—supply voltage of 100 volts, heater—cathode 

voltage of 200 volts (heater positive with respect to 
cathode), cathode resistor of 150 ohms, grid resistor of 

1 megohm and bulb temperature of 2200 C. At the end of 

500 hours, tube will not show permanent shorts or open 
circuits and will be criticized for the total number of 

4-58 TENTATIVE DATA 3 ELECTRON TUBE DIVISION 
coe1ORATION OF ...MCA, NARRISON, NEW MOM' 



Is) 
6021 

MEDIUM-MU TWIN TRIODE 

defects in the sample lot and for the number of tubes 
failing to pass established initial limits 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 supiny should be well regulated because life 
and reliability of the 602Iareadversely affected by departures 
from the 6.3—volt value. The extent towhich life is affected 
is a function of the amount of these departures and their 

durations. 

The flexible Leads of the 6021 are usually soldered to the 

circuit elements. Soldering ofthe connections should be made 
as far as possible from the glass button. If this precaution 
is not followed, 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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MEDIUM-MU TWIN TRIODE 
9—PIN MINIATURE TYPE 

Por use in industriel and military applications critical 
as to microphonics and in which dependability is para-
mount. Characteristicsaresimilartothose of the 12,417. 

GENERAL DATA 

Electrical: 
Heater, for Unipotential Cathodes: 

Heater arrangement Series ParalLet 
Voltage  12.6 6.3 
Current  0.175 0.35 

Direct Interelectrode Capacitances (Approx.):° 
Grid to plate (Each unit)   
Grid to cathode and heater (Each unit) .   
Plate to cathode and heater: 

Unit No  1  
Unit No  2  

Characteristics, Close A AewIlflor 

Plate Voltage  
Grid Voltage   
Amplification Factor   
Plate Resistance (Approx.)   
Transconductance   
Plate Current  
Grid Voltage (Approx.) for plate pa = 

Mechanical: 

Operating Position   
Maximum Overall Length   
Maximum Seated Length  
Length, Base Seat toBulbTop(Excluding tip) . 1-9/16" ± 3/32" 
Diameter   0.750" to 0.875" 
Dimensional Outline See General Section 
Bulb   T6-1/2 
Base   Small-Button Noyai 9-Pin (JEDEC 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 8,9- Heater of 
Unit No.2 

Pins 5 849-Heater of 
Unit No.1 

° wit hout ente rnal shield. 

6-59 ELECTRON TUBE DIViSION TENTATIVE DATA 1 

ac or dc volts 
 amp 

1.4 Ped 
1.5 mgf 

0.5 Pgf 
0.38 ggf 

(Each unit): 
250 volts 
-4 volts 
44 

25000 ohms 
1750 peos 
3 ma 

10 . . -8 volts 

Any 
2-3/16" 
1-15/16" 

Pin 6-Plate of 
Unit No.1 

Pin 7-Grid of 
Unit No.1 

Pin 8-Cathode of 
Unit No.1 

Pin 9-Heater 
Mid-Tap 
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MEDIUM-MU TWIN TRIODE 

AMPLIFIER -- Class A, 

Values are for Each Unit 

Maximum Ratings, Absolute Values: 

PLATE VOLTAGE   
GRID VOLTAGE: 

Positive-bias value   
PLATE DISSIPATION 
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)   

330 max. volts 

0 max. volts 
1  65 max. watts 

volts 
volts 

165 max. OC 

Typical Operation: 

/n low-level stages of high-gain af amplifier 
with parallel-heater arrangement 

Plate-Supply Voltage 
Plate-Load Resistor 
Grid Resistor   
Cathode Resistor  
Cathode Capacitor 
Voltage Gain  

150 
20000 

0.1 
2700 

40 
12.5 

Typical Operation as Resistance-Coupled Amplifier: 

See RESISTANCE-COUPLED AMPLIFIER CHART 
at end of tabulated data for this type 

SPECIAL RATINGS & PERFORMANCE DATA 

volts 
ohms 

megohm 
ohms 

(2f 

Shock Rating: 

Impact Acceleration   600 max. 
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 42° leguivalent 

to the specified maximum impact acceleration). 

Fatigue Rating: 

Vibrational Acceleration  2.5 max. ç 
This test is performed for a period of 100 hours minimum 

at a frequency of 25 cycles per second. 

Neater-Cycling Life Performance: 

Cycles of Intermittent Operation. . . . 2000 min. cycles 
Under the following conditions: heater volts 7.5 cycled 

one minuteon and one minuteoff, heater 135 volts positive 

with respect to cathode, and all other elements connected 

to ground. 

6-59 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
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MEDIUM-MU TWIN TRIODE 

OPERATING CONDITIONS AS RESISTANCE-COUPLED AMPLIFIER 
(Each Unit) 

With Effective Source Impedance of 200 ohms (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 2100 4800 10000 ohms 
Peak Output Voltage 14 16 16 volts 
Voltage Gainà 25 27 27 

Plate-Supply Voltage 180 volts 
Plate Load Resistor 0.1 0.24 0.51 megohff 
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 Gainà 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 Gainà 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 Gainà 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 megohm 
Cathode Resistor 1900 4100 8100 ohms 
Peak Output Voltage 38 41 44 volts 
Voltage Gainà 27 28 29 

• At 2 volts (ros) output. 
Rote: Coupling capacitors should be selected to give desired frequency 

response. Cathode resistors should be adequately bypassed. 
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Plate-Supply Voltage 
Plate Load Resistor 
Grid Resistor (Of 

following stage) 
Cathode Resistor 
Peak Output Voltage 
Voltage Gains  

300 
0.1 0.24 0.51 

0.24 
1600 

68 
28 

0.51 
3400 

72 
30 

1 
6700 

76 

volts 
megohm 

megohm 
ohms 

volts 

o 

o 
At 2 volts (rms) output. 

Note: Coupling capacitors should be selected to give desired frequency 
response. Cathode resistors should be adequately bypassed.  
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LOW-MU TWIN POWER TRIODE 

GENERAL DATA 
Heater, for Unipotential Cathodes: 

Voltage 6  3 ± 10% . . . ac or dc volts 
Current  2 5  amp 

Direct Interelectrode Capacitances (Approx.): 
(Each Unit, without external shield) 
Grid to Plate   8   me-
Input   6   
Output  2 2  Mea 
Heater to Cathode: 

Triode Unit No.1  6 5 
Triode Unit No.2 . . . 6   

Grid of Unit No.1 to Grid of Unit No.2 . 
Plate of Unit No.1 

to Plate of Unit No.2   

Chérecterletles, nerlifler Cites Al(Each Unit): 

Plate-Supply Voltage   135 volts 
Cathode-Bias Resistor   250 ohms 
Amplification Factor   2 
Plate Resistance   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" 
Bulb   T-12 
Base 

mef 
mmf 

0.5 mgf 

2 Mgf 

Large-Wafer Octal 8-Pin with Sleeve and 
External Barriers (JETEC No.88-98) 

Basing Designation for BOTTOM VIEW   880 

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.1 

Pin 7-Heater 

Pin 8-Heater 

DC AMPLIFIER 

Values are for Each Unit 

Maxim» 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 

a—Indicates a change 

Aua. 1. 1953 
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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*. 

BOOSTER SCANNING SERVICE 

Values are for Each Unit 

oc 

1  0 max. megohm 
0.1 max. megohm 

0  1 max. megohm 

Niximum Ratings, Absolute Values: 

For operation in a 525-Line, go-frelaie systenà 

PEAK NEGATIVE —PULSE PLATE VOLTAGE* . . . . 3000 max. volts 
PEAK NEGATIVE—PULSE GRID VOLTAGE   2300 max. volts 
CC 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 

BULB TEMPERATURE*  200 max. °C 

Maximum Circuit Values (For maximum rated conditions)1 

Grid—Circuit Resistance: 
For cathode—bias operation 1  0 max. megohm 
For fixed—bias operation   not recommended 

CNARACTER1STICS MOE VALUES FOR EQUIPMENT DESIGN 

Note lin. lax. 

Heater Current   1 2.26 2.74 amp 
Amplification Factor 

(Each Unit) . . . 1.2 1.4 2.6 
Plate Current (Each Unit). . 1.2 100 150 ma/ 
Transconductance 

(Each Unit) . . 1,2 5000 0200 ¿,mhos 
Reverse Grid Current 

(Units in Parallel) 1,3 - 4 uamp 

dote 1: With 6.5 volts se or dc on heater. 

Note 2: With plate-supply voltage of 135 volts, and cathode-bias resistor 
of 250 ohms in each cathode (both triode units operating). 

Mote 3: With plate-supply voltage of 135 volts. grid resistor of 1 »gob« 
in each grid and cathode-bias resistor of 250 ohms in each cathode 
(both triode units operating). 

• At hottest point on bulb surface. 

D When fixed bias Is used, the plate circuit should contain a protective 
resistance to provide a minimum drop of td oolts dc et the normal oper-
ating conditions. 

*. a .e.e: See next Po0A• -sindicates a change 
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LOW-MU TWIN POWER TRIODE 

• When combinad fixed— and cathode—bias is used, the cathode—bias portion 
should have 8 minimum value of 7.5 volts dc at the normal operating 
conditions. 

• 

• 

As described in 5tandard5 of Good Engineering 
Television Broadcast Stations', 

The duration of the voltage pulse must not exceed 15 per cent of one 
horizontal scanning cycle. In a 525—line. 30—frame system. 15 per cent 
of one horizontal scanning cycle Is TO microseconds. 

• Operation of this tube is not recommended with a damper pulse between 
heater and cathode. 

SPECIAL RATINOS I PERFORMANCE DATA 

Shock Rating: 

Impact Acceleration   450 max. 9 
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. 9 
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. mv 
Under the following conditions and with units connected 
in parallel: Heater voltage of 6.3 volts, plate voltage 
supply of 135 volts, dc 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%; 

112 SOLI 

LARGE -WAFER 
OCTAL 

8-PIN RASE 
WITH SLEEVE 

JETEC N.94-94 

12C5- 7717R2 
23/3; 

MAX. 

4/4  

MAX. 

*— Indicates a change 
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LOW-MU TWIN POWER TRIODE 

GENERAL DATA 

Heater, for Unipotential Cathodes: 
Voltage   26.5 t 10% . . ac or de volts 
Current   0.6   amp 

Direct Interelectrode Capacitances (Approx.): 
(Each Unit, without external shield) 
Grid to Plate   8   Mmf 
Input   6   me 
Output   2.2   MMf 
Heater to Cathode: 

Triode Unit No.1 . . . 13   mmf 
Triode Unit No.2 . . . 13   mod 

Grid of Unit No.1 to Grid of Unit No.2 . . 0.5 Me 
Plate of Unit No.1 

to Plate of Unit No.2   2 Nd 

Characteristics, Aaplitier Chose hg(Each pelt): 

Plate-Supply Voltage   135 volts 
Cathode-Bias Resistor   250 ohms 
Amplification Factor   2 
Plate Resistance   280 ohms 
Transconductance   7000 pahos 
Plate Current.  /25 ma 

Mechanical: 

Mounting Position   Any 
Maximum Overall Length   4-1/16" 
Maximum Seated Length   3-1/2" 
Maximum Diameter   1-23/32" 
Bulb   T-12 
Base   Large-Wafer Octal Pin with Sleeve and 

External Barriers (JETEC No.B6-98) 
Basing Designation for BOTTOM VIEW   680 

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 
Unit No.1 

Pin 6-Cathode of 
Unit No.1 

Pin 7-Heater 

Pin 8-Heater 

DC AMPLIFIER 

Fiases are fer Each 

Maxima Ratines, ibsoLute raines: 
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 

Indlcates a Channe 
AUG. 1, 1953 MME DEPARTMENT 
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LOW-MU TWIN POWER TRIODE 

BULB TEMPERATURE .   200 max. 1°C 

Maximum Circuit Values: 

Grid-Circuit Resistance: 
For cathode-bias operation   1.0 max. megohm 
For fixed-bias operation°   0.1 max. megohm 
For combined fixed- and 

cathode-bias operation*   0.1 max. megohm 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Mtn. Nor. 

Heater Current   1 0.55 0.65 amp 
Amplification Factor 

(Each Unit) . . . . 1,2 1.4 2.6 
Plate Current (Each Unit) . . . 1,2 100 150 ma 
Transconductance 

Each Unit) . . . . 1,2 5800 8200 mmhos 
Reverse Grid Current 

(Units in Parallel). 1.3 4 µamp 

Note 1: With 26.5 volts at or dc on heater. 

Note 2: With plate—supply voltage of 135 volts, and catrixde—bias resistor 
of 250 ohms in each cathode (both triode units operating). 

Note 3: With plate—supply voltage of 135 volts, grid resistor ofIrnegm 
in each grid and cathode—bias resistor or 250 ohms in eac h  cathode 
(both triode units operating). 

e at hottest point on bulb surface. 

When fixed bias is used, the plate circuit should contain a protective 
resistance to provide a minimum drop of 15 volts dc at the normal oper— 
ating conditions. 

* When combined fixed— and cathode—bias is used, the cathode—bias portion 
should have a minimum value of 7.5 volts dc at the normal operating con-
tilt ions. 

SPECIAL SATINS & PERFORMANCE DATA 

Shock Rating: 

Impact Acceleration   450 max. 
Tubes are held rigid in four different positions ina Navy 
Type, Nigh Impact (flyweight) Shock Machine and are sub— 
jected to 450 g impact acceleration. 

Fatigue Rating: 

Vibrational Acceleration   2.5 max. 
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. mv 
Under the following conditions and with units connected 
in parallel: Heater voltage of 26.5 volts, plate voltage 

indicates a change 
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supply of 135 volts, dc grid voltage of —7 volts, plate 
load resistance of 2000 ohms, and vibrational accelera— 
tion of 2.5 g at 25 cycles per second. 

Outline Drawing and 
Average Plate Characteristics Curve 

for the 6082 are the same as 
shown for Type 6080 
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MEDIUM-MU TWIN TRIODE 

MINIATURE TYPE 

Intended for applications at altitudes up to 55000 

feet and where dependable performance under shock and 

vibration is paramount. 

GENERAL DATA 
Electrical: 

Heater, for Unipotential Cathode: 
Voltage 6  3 ± 10% . . . ac or dc volts 
Current   0.45   amp 

Direct lnterelectrode Capacitances (Each Unit, approx.) °: 
Grid to Plate  1 5   Mmf 
Input  2 0   mmf 
Output  0 4   mmf 
Heater to Cathode  6 0   Me 

CliarActurietics, Class AI Amplifier: 

Plate Supply Voltage   100 volts 
Cathode-Bias Resistor   504 ohms 
Amplification Factor   . 38 
Plate Resistance   6300 ohms 
Transconductance   6000 pmhos 
Plate Current   8.5 ma 

Mechanical: 

Mounting 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" 0/32" 
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,1 

Pin 6-Grid of 
Unit No.2 

Pin 7-Cathode 

AMPLIFIER - Class AI 
Values are for each unit 

Wait» Rating', Absolute Values: 
For Pressures Down 
to 55±5 /11111 of ge-

PLATE VOLTAGE   330 max. volts 

• With no external shield. 

▪ Corresponds to altitude of about 55000 feet. 

O Value is common to both units operating et Use specified conditions. 

OCT. I, 1953 TIME 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 

CUARACTERISTICS RAMIE VALUES FOR EQUIPMENT DESIGN 
Mote Mtn. Max. 

Neater Current   1 0.420 0.480 amp 
Grid-to-Plate Capacitance 

(Each Unit)  2 1.2 1.8 pe 
Grid-to-Cathode Capacitance 

(Each Unit)  2 1.4 2.8 ppf 
Plate-to-Cathode Capacitance 

(Unit No.1)  2 0.25 0.65 ped 
Plate-to-Cathode Capacitance 

(Unit No.2)  2 0.25 0.55 pf 
Heater-to-Cathode Capacitance   2 4.0 8.0 µµf 
Amplification 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 ¿mhos: 
Transconductance (2) 6  4 • - 
Reverse Grid Current (1). . • • 1.8 - 0.5 µamp 
Reverse Grid Current (2). . . . 9,10 - 1.0 tamp 
Heater-Cathode Leakage Current: 

Heater negative with 
respect to cathode . • • 1.11 - 10 gamp 

Heater positive with 
respect to cathode . . • 1.11 - 10 pamp 

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 

Mote 1: With 6.9 volts ec or dc on heater. 

Cote 2: With no external shield. 
Note 3: with plate supply voltage of 100 volts, cathode—bias resistor of 

50 ohms common to both units, and a cathode bypass capacitor of 
1000 cf. Each unit tested separately and with both units oper— 
ating. 

Mote 4: With plate supply voltage of 100 volts and cathode-bias resistor 
of 50 ohms common to bOth units. Each unit tested separately and 
with both units operating. 
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MEDIUM-MU TWIN TRIODE 

Note  dc 
5' WvoiUsd.cEC'eunviVIMeing:rvaVelsy,an'crWil grid vuoni ttasgeop: fraing 

Note 6: With 5.7 volts ac or dc on heater. 

Note 7: With plate sued ly voltage of 250 volts and dc grid voltage of 
—10.5 volts. Each unit tested separately and with both units 
operating. 

bote 8: With plate supply voltage of 250 volts, grid—circuit resistance 
of 1.0 megonm common to both units, and cathode—bias resistor of 
500 ohms common to both units. Plate of unit mo.1 tied to plate 
of unit 90.2; grid of unit so.1 tied to grid of unit eo.2. 

Note 9: With 7.0 volts ac or dc on heater. 

Note 10) With plate supply voltage of 100 volts, grid—circuit resistance 
of 1 megohm common to both units and cathode—bias resistor of 
50 ohms common to both units. Plate of unit so.1 tied to plate 
of unit Mo.2: grid of unit lio.1 tied to grid of unit wo.2. 

mote 11: With 100 volts dc between heater and cathode. 

Note 12: With grid 100 volts negative with respect to all other elec— 
trodes tied together. 

Note 13: With plate 300 volts negative with respect to all other elec— 
trodes tied together. 

SPECIAL RATINOS & PERFORMANCE DATA 

Shock Rating: 

Impact Acceleration   500 max. 
This test is performed on a sample lot of tubes from each 

production run to determine ability of tube to withstand 

the specified impact acceleration. Tubes are held rigid 

in four different positions in a Navy Type, High—Impact 
If Shock Machine and are subjected to 20 blows 

at a hammer angle of 30 ° (equivalent to the specified 
maximum impact acceleration). At the end of this test, 
tubes will not show permanent or temporary shorts or open 

circuits, and are required tu meet established limits for 
vibration, heater—cathode leakage current, and transcon— 

ductance. 

Fatigue Rating: 

Vibrational Acceleration 2  5 max. 

This test is performed on a sample lot of tubes from each 
production run to determine ability of tube to withstand 

the specified vibrational acceleration. Tubes are rigidly 
mounted and subjected in each of three positions tu 2.5 g 

vibrational acceleration at 60 cycles per second for 32 

hours. At the end of this test, tubes mi II not show 

permanent or temporary shorts or open circuits, and are 
required to meet established limits for fatigue, heater— 
cathode leakage current, and transconductance. 

Low-Frequency Vibration Performance: 

RMS Output Voltage   25 max. millivolts 

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

production run to determine ability of tube to withstand 
low—frequency vibration of its elements with consequent 
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generation of audio noise as determined by the measured 
rms output voltage. Plate of unit No.I tied to plate of 

unit No.2 and grid of unit No.I tied to grid of unit No.2; 

dc plate voltage of 250 volts, dc 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   70 max. millivolts 

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

production run to determine susceptibility of tube to 
movement of its elements when tapped and consequent gen— 

eration of audio noise as determined by the measured rms 

output voltage. Plate of unit No.I tied to plate of unit 

No.2, grid of unit No.I 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 

bol ling water I97 °C to 100°C1 for a period of 15 seconds 

and then immediately submerged in ice water 100C to 3°Cl. 

Tubes will withstand this treatment without loss of vacuum. 

•horts and Continuity Test: 

This test is performed on a sample lot of tubes from each 
produ,tion 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— 

cess of 1.0 microampere under the conditions specified in 

the CHARACTERISTICS RANGE VALUES for reverse grid current 

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 

stabilized. With both units operating, each unit is 
checked for variation in transconductance 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 

will 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— 
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tives. At the end of 100 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 1.0 microampere under the conditions specified in 
CHARACTERISTICS RANGE VALUES for reverse grid current III. 

500-Hour Average Life Performance: 
This 500-hour test is made on a sample lot of tubes frca 

each production run to insure high quality of tint indi-

vidual tube and to guard against epidemic failures of any 
of the characteristics indicated below. With both units 
operating, each unit is life tested separately at room 

temperature under the following conditions: heater volt-

age of 6.3 volts ac or dc, plate supply voltage of 100 
volts, dc heater-cathode voltage (heater positive with 

respect to cathode/ of 180 volts, and 'cathode bias re-

sistor (common to both units) of 50 ohms. At the end of 

500 hours, the tubes will not show permanent shorts or 

open circuits and will be criticized for the totalnum-

berofdefectsinthe sample lot and for the numberoftubes 

failing to pass the established limits of heater current, 

transconductance with 6.3 volts acordc on heater, trans-
conductance with 5.7 volts ac or dc on heater, plate cur-

rent Ill, reversegridcurrent (21, heater-cathode leakage 

current, and leakage resistance per unit. 
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AVERAGE PLATE CHARACTERISTICS 

FOR EACH UNIT 

E =6.3 voLri 

II  

:::iii:  g   CC::: CCU gggglii: 
Iii181141111148111111UHRU:111:11831:1113:1111111•1111111111111111:UUNfili 
usessemesessuseimmemesisessessessemenumessemeausessetsussussissimmems 

 71:  
111111:111111111111811411111111111111181fill!!!!!!! 

111:111R:111:111:111111101111:11:11111::111111M 

1141111111:111111111,1111881118181111811111118111111811:8118111R18111111111,11 
iikiiiiiiiiiiiiiiiiiiiiii11:1111i11811111111111111111:111111111111181"'"911111 

  &O. 

sionsismessimemessissiesseismeemusieeseessmussessamilissimmusseismosee 
IIIuhuIIuIIuIHIIuhuuIIIIIIIlIflIlihlIIIIIIuhIuIIHhuuuIIHhIIliuIllIfluIII 

Ce'll    ...... e.... 

 " 

esessissolemmiessoulesmamemilsemessimmemesessessesmaesimiss.gessismei:liiii011 
INC« limme::::::::1111881:111:8111118111111881181111181":ZIIIIIRIVIiimn 

iiiiiiiminsulussessessuceiseisenst esessusslisesseetesstuingsmi. 

 1.11.1.411, OOOOOOOO 0.001111111...0  

  ......... unismoi, 
' 

%O. 

:00........ 
....... 010 

................ 9. 
....... 

....... ••••••••••• 

:iieseil :se* • BO 
U...  

MO 

o 

PLATE (Ib)OR GRID (IC) MILLIAMPERES 

JUI.Y 13. lea TUIE DEPARTMENT 9200-0034 
COMPOIATION Of MORK& WO SIMI 



o 

rà' 

11110111•41,088 
year mi 7,108111VM ^01113M O NOIIVICIMCDII 

1N311•4111Wd313 3111U 

3.12eld 
o r.; 

nee Ant. 

••••••••  

•••••••• P  :" ::  
ellemem ...... 7.•!fir.t. 
Frjaiire. Jun am. 
••••••••••• MVO . e ...  

......  ..   NEILIIIMPRiff  sr   
ireamp.1. 41:..g  . : 
""'“11,111111111111111:45:1Jrgr 

rl--  
OS▪ O  

..... 

▪ ..... 

mme. ...  .......  
81:12fflierestrannunin .....  
:MAR!   

••• 

•• 1••••••••• OOOSOMOMB.OMO OS.  81111111::::: 

......... 

••••• 

.::::,....rni..•••••••••••••••••••••••••••• 
•••••••••••••• 

••••• ..... 

   is..em:si  

•• 1••••••••••• ...... ••••••••••• 

••• 

....... 1•• 

 "CC 11::::: 

........  

 :   ▪ idh•  e::::::4 ..............  

 hem:  ....... e 8 le11:11 ...  
 7:» ......   meLine  

...  
  •  

1119111"1"1111 111:--e-mi   ::::::511111iiiiiiiiiiii 
 IP:93118:11--111:911 811118888iiiiiiiiillidiiiiiam-1:8: me..  

iândirIMENZMIEMMUMEEM: 

al11111111111:  

1..  e 
e:  





6111 
MEDIUM-MU TWIN TRIODE 

SUBMINIATURE TYPE 
(7-) Intended for applications at altitudes up to60,000 feet where 
- dependable performance under shock and vibration is paramount 

o 

GENERAL DATA 

Electrical: 

Heater, Pure Tungsten, for Unipotential Cathodes: 
Voltage   6.3  ac or dc volts 
Current   0.3   amp 

Direct Interelectrode Capacitances: 

Grid to plate (Each unit) . .   
Grid to cathode and heater 

(Each unit)   
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 
Plate of unit No.1 to plate 

of unit No  2  

Without With 
External External 
Shield Shield' 
1.5 1.4 ppf 

1.9 2.1 140  

0.28 1.3 

0.32 1.4 mgf 

0  011 max. 0.01 max. mg 

0.5 max. 0.3 max. ppf 

Characteristics, Class AI Amplifier (Each Unit): 

Plate-Supply Voltage  100 volts 
Cathode Resistor  220 ohms 
Amplification Factor  20 
Plate Resistance (Approx  )   4000 ohms 
Transconductance  5000 ¿mhos 
Plate Current   8.5 ma 
Grid Voltage (Approx.) for plate current 

of 10 pa  -9 volts 

Mechanical: 

Operating Position  Any 
Maximum Length (Excluding flexible leads)   1-3/8" 
Length, Base SeattoBulbTop(Excluding tip) . 1.075" t 0.060" 
Diameter 0  366" to 0.400" 
Dimensional Outline   See General Section 
Bulb 13 
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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MEDIUM-MU TWIN TRIODE 

Base JETEC No.E8-10 
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.1 

Lead 6—Heater 
Lead 7—Grid of 

Unit No.1 
Lead 8—Plate of 

Unit No.1 

AMPLIFIER -- Class AI 

Values are for Each Unit 

Maximum Ratings, Absolute Values: 

For operation at altitudes up to 6o,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. °C 

Maximum Circuit Values: 

Grid—Circuit Resistance: 
For cathode—bias operation 1  2 max. megohms 

• With external shield having inside diameter of 0.105. connected to 
cathode of unit under test. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Values are for Each Un:t and are inittai, 
Unless Otherwise SPectfled 

Note Nin. Max. 

Heater Current  1 280 520 ma 
Direct Interelectrode 
Capacitances: 
Grid to plate   2 1.2 1.8 Agf 
Grid to cathode and heater. .   2 1.4 2.4 puf 
Plate to cathode and heater 

(Unit No.1)   2 0.2 0.56 Ag 
Plate to cathode and heater 

(Unit No.2)   2 0.22 0.42 Mg 
Grid of unit No.1 to grid of 

unit No.2   2 — 0.011 puf 

Notes 1 and 2: See next page. 
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MEDIUM—MU TWIN TRIODE 

Mote lie. Max. 
Plate of unit No.1 to plate of 

unit No.2   2 0.5 
Amplification Factor 13 17 23 
Plate Current (1) 1  3 6 11 
Plate—Current Difference 

Between Units 1  3 — 2 ma 
Plate Current (2)   1,4 — 100 pa 
Transconductance: 
With heater volts = 6.3 . • • 3 4100 5900 pmhos 
Individual change from 
0 to 500 hours 1  3 — 20 5 

Individual change at end 
of 500—hour life test 
with heater voltage 
reduced to 5.7 volts  3 _ 15 S 

Difference between average 
transconductance initially, 
and average after 500—hours, 
expressed as a percentage 
of the initial average. . . . 1,3 — 15 S 

Reverse Grid Current  1,5 — 0.3 Pa 
Grid—Emission Current   6,7 — —0.5 pa 
Heater—Cathode Leakage 

Current: 
Heater negative with 

respect to cathode 1  8 — 5 Pa 
Heater positive with 

respect to cathode 1  8 — 5 ma 
Heater—Cathode Leakage 

Current at 500 hours: 
Heater negative with respect 

to cathode 1  8 — 10 pa 
Heater positive with respect 

to cathode 1  8 — 10 Pa 
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 

peif 

ma 

Note 1: with 6.3 volts ac or Oc on heater. 

mote 2: without external shield. 

Note 3: with plate-supply volts • 100, cathode resistor (ohms) . 220, 
and cathode-bypass capacitor (µt) • 1000. Each unit tested 
separately. Unit not under test connected to ground. 

Notes 4 to 10: See next page. 
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Note 4: With plate volts • 100 and grid volts = -9. Each unit tested 
separately. Unit not under test connected to ground. 

Note 5: With plate volts = 100, grid resistor (megohms) • 1, and cathode 
resistor (ohms) • 200. Each unit tested separately. Unit not 
under test connected to ground. 

Note 6: With 7.5 volts dc on heater. 
Mote 7: With plate volts . 100, grid resistor (megohms) • 1, and grid 

volts . -9. Preheated prior to testing for 5minutes at heater 
volts . 7.5 at or dc, plate volts . 100, grid resistor (megohms) 
• 1, end cathode resistor (ohms) = 220. 

Mote 8: With 100 volts between heater and cathode. Each unit tested 
separately. Unit not under test connected to ground. 

Mote 9: With grid iod volts negative with respect to all other electrodes 
tied together. 

lot, SO: With plate yO0volts negative With respect Weil 'Aker electrodes 
tied together. 

SPECIAL RATINGS AND PERFORMANCE DATA 

Values are for Each Unit, Unless Otherwise SPenatimi 

Shock Rating: 
Impact Acceleration  450 max. 0 
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 will 

not show permanent or temporary shorts or open circuits, and 
are required to meet established limits for low-frequency 

vibration, heater-cathode leakage current, and trenscon-
ductance change. 

Fatigue Rating: 

Vibrational Acceleration   2.5 max. 
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 will not show permanent or temporary shorts or 
open circuits and are required to meet established limits for 

low-frequency vibration, heater-cathode leakage current, and 

transconeuctance change. 

Low-Frequency Vibration Performance: 

RMS Output Voltage   100 max. miv 
This test is performed on a sample lot of tubes from each 

production run under the following conditions: Heater.volts 
= 6.3, plate-supply volts = 100, cathode resistor (ohms) . 

220, cathode-bypass capacitor (µf) = 1000, plate load re-
sistor (ohms) = 10,000, and vibrational acceleration of 15 g 
at 40 cps. 

Neater-Cycling Life Performance: 
Cycles of Intermittent Operation   2000 min. cycles 
Under the following conditions: Heater volts = 7 cycled-
one minute on and four minutes off, heater 140 volts 
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relswith respect to cathode, and all other elements connected 

to ground. At the end of this test, tubes will not show 

heater-cathode shorts or open circuits. 

Audio-Frequency Noise and Nicrophonic Performance: 

RMS Output Voltage  65 max. mv 
This test is performed on a sample lot of tubes from each 

production rununderthe following conditions:Units connected 

in parallel, heater volts = 6.3, plate-supply volts = 100, 

cathode resistor (ohms) = 100, plate load resistor lmegohms1 
= 0.01, and cathode-bypass capacitor lµf/ = 1000. The out-

put voltage of a tube, when tapped, will not cause a reading 
on a vu meter greater than that produced when a calibrating 

signal of 65 millivolts ries is applied 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 ortemporary short or open 
circuit, or a value of reverse grid current in excess of 1 

microampere under the conditions specified lathe CHARACTER-

ISTICS 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 properly 

stabilized. 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 from the 0-hour reading will 

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 of 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 considered inoperative if It shows a 
permanent or temporary short or open circuit or a value of 
reverse grid current in excess of 1 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 quality of the Individual tube 

and toguard against epidemic failures of any of the character-

istics Indicated below. Life testing is conducted under the 

following conditions: Heater volts = 6.3, plate-supply volts 

= FOO, heater-cathode volts = 200 Iheater positive with 
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respect to cathode), cathode resistor (ohms) = 220, grid 

resistor Imegohms1= G and bulb temperature 1°C) = 220. At 

the end of 500 hours, tube will not show permanent shorts 

or open circuits, and will be criticized for the total 
number of defects in the sample lot and for the number of 

tubes failing to pass established initial limits of heater 

current, individual transconductance change, transconductance 
change with heater volts = 5.7, and 500—hour limits 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 suppiy should be well regulated because life 

and reliability of the 6111 are adversely affected by de— 

partures from the 6.3—volt value. The extent to which life 

is affected is a function of the amount of these departures 

and their durations. 

The flexible leads of the 6111areusually 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 followed, the heat of the soldering operation will 

crack the glass seals of the leads and damage the tube. 
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6136 
SHARP-CUTOFF PENTODE 

7—PIN MINIATURE TYPE 
Intended for applications where dependable performance under 
shock and vibration is paramount. This "premium" type is 

similar to the 6AU6 

GENERAL DATA 
Electrical: 

Heater, for Unipotential Cathode: 
Voltage  6.3 t 10% . , . ac or dc volts 
Current  0.3  amp 

Direct Interelectrode Capacitances:° 
Grid No.1 to plate   0.0035 max. mg 
Grid No.1 to cathode, grid No.3 It 

internal shield, grid No.2, 
and heater   6 Mid 

Plate to cathode, grid No.3 & 
internal shield, grid No.2, 
and heater   5 mod 

'Characteristics, Class AI Amplifier: 

Plate-Supply Voltage   
Grid No.3 (Suppressor Grid)  
Grid-No.2 (Screen-Grid) Supply Voltage   
Cathode Resistor   
Plate Resistance (Approx.)   
Transconductance   
Plate Current  
Grid-No.2 Current  
Grid-No.1 (Control-Grid) Voltage 

(Approx.) for plate current of 

100 250 volts 

100 150 volts 
150 68 ohms 
0.5 1 megohm 

3900 5200 mmhos 
5 10.6 ma 

2.1 4.3 ma 

10 pa . -4.2 -6.5 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" ± 3/32" 
Maximum Diameter   3/4" 
Dimensional Outline See General Sectton 
Bulb   T5-1/2 
Base   Small-Button Miniature 7-Pin (JETEC No.E7-1) 

Basing Designation for BOTTOM VIEW   7BK 

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

Internal 
Shield 

Pin 3-Heater 

AMPLIFIER -- Class AI 

Maximum Ratings, Absolute Values: 

PLATE VOLTAGE  

see next page. 

4-58 TENTATIVE DATA 1 ELECTRON TUBE DIVISION 

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

330 max. volts 
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SHAKY-UV-Miff' PENTODE — 

GRID-No.3 (SUPPRESSOR-GRID) VOLTAGE  0 max. volts 
GRID-No.2 (SCREEN-GRID) VOLTAGE  165 max. volts 
GRID-No.1 (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 Amplifier: 

See RESISTANCE—COUPLED AMPLIFIER CHART 
at end of tabulated data for this type 

Maximum Circuit Values: 

Grid -No.1 -Circuit Resistance: 
For fixed-bias operation   0.25 max. megohm 
For cathode-bias operation 0  5 max. megohm 

: Without external shield. 

V Connected to cathode at socket. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Values are Initial, Unless Otherwise Specified 

Note Min. Max. 

Heater Current   1 0.275 0.325 mnp 
Direct Interelectrode 

Capacitances: 
Grid No.1 to plate   2 - 0.0035 pod 
Grid No.1 to cathode, 

grid No.3 & internal 
shield, grid No.2, 
and heater   2 4.8 7.2 elf 

Plate to cathode, 
grid No.3 & internal 
shield, grid No.2, 
and heater   2 3.9 5.9 Pid 

Plate Current (1)  1,3 8 13.5 ma 
Plate Current (2)  1,4 - 35 pa 
Grid-No.2 Current  1,3 2.6 6 ma 
Transconductance, Grid No.1 

to Plate: 
With heater volts = 6.3. . . 3 4150 6250 pmhos 
With heater volts = 5.5. . 3 3900 - pmhos 
At 500 hours with heater 

volts = 6  3   3 3600 6250 pmhos 

Notes I to It: See next page. 
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6136 

SHARP-CUTOFF PENTODE 

Note Nin. Max. 
Difference between average 

transconductance initially, 
andaverageafter500hours, 
expressed as a percentage 
of the initial average . . . 1,3 - 17 % 

Reverse Grid-No.1 Current  1,5 - 1 ma 
Reverse Grid-No.1 Current at 

500 hours  1,5 - 1 ma 
Grid-No.1-Emission Current . . .   • 6 - -2 ma 
Heater-Cathode Leakage 

Current: 
Heater 100 volts negative , 

with respect to cathode. . • • 1 - 10 ma 
Heater 100 volts positive 

with respect to cathode. . • • 1 - 10 ma 
Heater-Cathode Leakage Current 

at 500 hours: 
Heater 100 volts negative 
with respect to cathode. 1 - 10 ma 

Heater 100 volts positive 
with respect to cathode. 1 - 10 pa 

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 

Note 1: With 6.3 volts at or dc on heater. 

Note 2: Without external shield. 

Note 3: With plate—supply voltageof 250 volts, grid—No.2 supply voltage 
of 150 volts, cathode resistor of 68 ohms, cathode—bypass 
capacitor of 1000 uf, and grid No.3 tied to cathode. 

Note 4: With plate voltage of 250 volts, grid—No.2 voltage of 150 volts, 
grid—No.1 voltage of-9 volts, plate load resistorof 0.1 megohm, 
and grid No.3 tied to cathode. 

Note 5: With plate voltage of 250 volts, grid—No.3 voltage of 0 volts. 
grid—No.2 voltage of 150 volts, grid—No.1 voltage of —1 volt, 
and grid—No.1 resistor of 0.25 megohm. 

Note 6: With 7.5 volts at or dc on heater, plate voltage of 250 volts, 
grid—No.3 voltage of 0 volts, grld—No.2 voltage of 150 volts, 
grid—No.1 voltage of —10 volts, and grid—No.1 resistor of 0.25 
megohm. 

Note 7: With grid No.1 100 volts negative with respect to all other 
electrodes tied together. 

Note IL with plate300volts nesetIve with respect to all other electrodes 
tled together. 
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7.b 6136 
SHARP-CUTOFF PENTODE 

SPECIAL RATINGS AND PERFORMANCE DATA 

Shock Rating: 

Impact Acceleration  450 max. 
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 

will not show permanent or temporary shorts or open 
circuits, and are required to meet established limits for 

low-frequency vibration, heater-cathode leakage current, 

reverse grid-No.I current and transconductance. 

Fatigue Rating: 
Vibrational Acceleration   2.5 max. 

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 will not show permanent or temporary 

shorts or open circuits, and are required tomeet established 
limits for low-frequency vibration, heater-cathode 
leakage current, reverse grid-No.I current, and trans-

conductance. 

Low-Frequency Vibration Performance: 

RMS Output Voltage   300 max. my 
This test is performed on a sample lot of tubes from each 

production run under the following 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. 

Heater-Cycling Life Performance: 

Cycles of Intermittent Operation . . . . 2000 min. cycles 
Underthe following conditions: Heater voltageof7.5 volts 

cycled one minute on and one minute off, heater 135 volts 

positive with respect to cathode, and all 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.I current in 
excess of 1.0 microampere under the conditions specified 
In the Characteristics Range Values for reverse grid-No.1 

current. 
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6136 

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 properly 

stabilized. 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 will 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.1 
current in excess of 1.0 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 quality of the individual 
tube and to guard against epidemic failures of any of the 

characteristicsindicatedbelow. Life testing is conducted 
under the following 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 (heater positive with respect 

to cathode), cathode resistor of 80 ohms and grid—No.1 

resistor of 0.5 megohm. At the end of 500 hours, tube 
will not show permanent shorts or open circuits and will 

be criticized for the total number of defects in the 
sample lot and for the number of tubes falling to pass 

established initial limits of heater current, and 500 hour 

limits for reverse grid—No.1 current, heater—cathode 

leakage current, leakage resistance, transconductance 

range, and the difference in transconductance between the 

Initial value andaveragevalueshown under Characteristics 

Range Values. 
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6136 

SHARP-CUTOFF PENTODE 

OPERATING CONDITIONS AS RESISTANCE-COUPLED AMPLIFIER 

Plate-Supply Voltage 90 volts 
Plate Load Resistor 0.1 0.22 0.47 megohm 
Grid-No.2 Resistor 0.09 0.26 0.75 megohm 
Grid-No.1 Resistor 

(Of following stage) 0.22 0.47 1 megohm 
Cathode Resistor 2100 3200 6500 ohms 
Peak Output Voltage' 32 32 32 volts 
Voltage Gain 72 99 126 

Plate-Supply Voltage 180 volts 
Plate Load Resistor 0.1 0.22 0.47 megohm 
Grid-No.2 Resistor 0.15 0.43 1 megohm 
Grid-No.1 Resistor 

(Of following stage) 0.22 0.47 1 megohm 
Cathode Resistor 900 1700 "too ohms 
Peak Output Voltage' 82 67 65 volts 
Voltage Gain' 116 171 232 

Plate-Supply Voltage 300 volts 
Plate Load Resistor 0.1 0.22 0.47 megohm 
Grid-No.2 Resistor 0.24 0.5 1.1 megohm 
Grid-No.1 Resistor 

(Of following stage) 0.22 0.47 1 megohm 
Cathode Resistor 600 1000 1900 ohms 
Peak Output Voltage' 103 108 105 volts 
Voltage Gain' 145 230 318 

e Obtained across grid-No.1 resistor o following stage and is for the 
condition where the signal level Is adequate to swing the grid-Not of 
the resistance-coupled amplifier tube to the point where ifs grid-No.1 
starts to draw current. 

e At 5 volts (Rigs) output. 

Note: coupling capacitors should be selected to give desired frequency 
response. Cathode and grid-mo.2 resistors should be adequately 
bypassed. 
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For use 

(5173 
UHF I)I()I)F, 
.PENCIL" TYPE 

in pulse-detection and pulse -power-seasuringserutce 
at frequenctes up to 3300 lie 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage   6.3 ± 10% . . . .ac or dc volts 
Current 0  135   amp 

Resonant Frequency (Approx  )  1600 Mc 
Direct Interelectrode Capacitance (Approx.): ° 

Plate to cathode  1.1 mus 
Mechanical: 

Operating Position .   Any 
Dimensions  See Dimensional Outline 
Socket Cinch No.541416325, or equivalent 
Terminal Connections (See Dimensional Outline): 

H - Heater Leads 

P- Plate Terminal 
(Adjacent to 
pinch-off) 

K -Cathode Terminal 
(Adjacent to 
heater leads) 

PULSE-DETECTION and 
PULSE-POWER-MEASURING SERVICEA 

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: 
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 

O ,A ,e : See next paile. 

9-58 ELECTRON TUBE DIVISION 
U010 COEFORATION Of »AFRICA, MARMON, NEW MAI 

DATA]. 



/ e 
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.O  °C 

Without external shield. 

à In this class of service, the heater shouldbe allowed to warm up for a 
minimum of 60 seconds before plate voltage is applied in order to allow 
the cathode to reach normal operating temperature and to be able to 
supply the high peak plate currents encountered in this class of service. 

e u minimum plate—load impedance (including the source impedance) of 300 
ohms is required to limit the hot—switching transient plate current and 
thereby prevent damage to the tube when the plate voltage is applied. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Mtn. Nat. 

Heater Current  1 0.127 0.143 amp 
Direct InterelectrodeCapacitance: 

Plate to cathode  2 0.8 1.4 mmf 
Tube Voltage Drop   1.3 15 volts 

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

Note 2: Without external shield. 

Note 3: With peak plate current 0f 50 milliamperes provided by an applied 
dc voltage. Tube drop is measured by a voltmeter connected 
between plate and cathode. 

OPERATING CONSIDERATIONS 

ConnectIons tothe cathode terminal and the plate terminal 

Should bernade 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 th:s 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) 
ylass seals of the heater leads and damage the tube. 

The accompanying Pulse Rating Chart represents graphica'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 line "ABC" is the locus of the maximum 

peak-pulse-plate-current values for various pulse durations. 

ln most applications, two of the three parameters shown in 

the Pulse Rating Chart are known. Knowing any two parameters, 

the equipment designer can select from the Chart the maximum 

allowable value of the third parameter. For example, if an 

application requires a I-microsecond pulse and a pulse-

repetition rate of 1000 pulsesper second, thernaximum allowable 

peak-pulse plate current is I ampere. Since the pulse-

repetition rate of 1000 is a maximum value fora pulse duration 

...Indicates a change. 

9-58 ELECTRON TUBE DIVISION 
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UHF DIODE 

of I microsecond, it follows 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 
allowable peak-pulse plate current is 0.67 ampere. 

In applications where groups of pulses are employed, the 

equipment designer can total the pulse duration of the Individual 

pulses in any one group and then treat the pulse duration of 

the group as a single wide pulse. 

r--.1611"MAX. 

1.967" 
MAX. 

.220" 
3.020" 

.312" 
MAX. 

L620" 

-.030 

.600" 

.415" 
MAX. 

.04e MAX.1.— 

.016"+.002.-.001"DIA. 
12 HEATER TERMINALS 

METAL 
PLATE TERMINAL 
.2 50"t .003"DIA. 

GLASS 

320" MAX. DIA. 

METAL 
CATHODE TERMINAL 
.250"±.003" DIA. 

(NOTE 0 

UNT IN NED 

L4—.115" t.040"AT 
TERMINAL TIPS 

92C5-7696R1 

NOTE I THE MAXIMUM ECCENTRICITY OF THE CATHODE TERMINAL 
WITH RESPECT TO THE PLATE TERMINAL IS 0.008". ECCENTRICITY 

IS MEASURED BY CHUCKING THE PLATE TERMINAL 0.050" TO 0.100" 

FROM 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. 
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AVERAGE PLATE CHARACTERISTICS 
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POWER PENTODE 
FOR "OM—OFF" CONTROL APPLICATIONS INVOLVING 

LONG PERIODS OF OPERATION UNDER CUTOFF CONDITIONS 

GENERAL DATA 

Electrical: 

Heater, Pure Tungsten, for Unipotential Cathode: 
Voltage 6  3 ±5% . , . . ac or dc volts 
Curr'ent at 6.3 volts . . 0.65   amp 

Direct lnterelectrode Capacitances 
(Approx. with no external shield): 

Grid No.1 to Plate   0.125 mef 
Grid No.1 to Cathode and Heater . . .   • 11.5 wf 
Plate to Cathode and Heater   5.0 pef 
Heater to Cathode   8.5 mmf 

Characteristics, Class AI Amplifier: 
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.1 Voltage   -3 volts 
Mu-Factor, Grid No.2 to Grid No.1 . . .   22 
Plate Resistance   ▪ 90000 ohms 
Transconductance   11000 ehos 
Plate Current   30 ma 
Grid-No.2 Current   7 ma 
Maximum Plate Current for grid-No.1 

voltage of -12 volts   100 mamp 

Mechanical: 
Mounting Position . . . .vertical: xeritouted operatiom permitted if 

pins mo.3 end mo.e are in e vertical plane 

Maximum Overall Length   2-5/8" 
Maximum Seated Length   2-3/8" 
Length, Base Seat to Bulb Top (Excluding tip) . . . 2" t3/32" 
Maximum Diameter   7/8" 
Bulb   T-6-1/2 
Base   Beall-Button Novel 9-Pin 4JETEC No.E9-1) 

BOTTOM VIEW 

Pin 1: Cathode 
Pin 2: Grid No.1 
Pin 3: Grid No.2 
Pin 4: Heater 
Pin 5: Heater 

Pin 6: Plate 
Pin Grid No.3, 

Int. Shield 
Pin 8: Grid No.2 
Pin 9: Grid No.1 

FREQUENCY DIVIDER IN COMPUTER SERVICE 
and "ON-OFF" CONTROL SERVICE 

Maximum Ratings, Absolute Values: 
PLATE VOLTAGE . . . . . .  300 max. volts 
GRID-No.3 (SUPPRESSOR) VOLTAGE   Q max. volts 

MARCH 1, 1964 TWEDERARVNENT TENTATIVE DATA 
ease co*POUTION OF AMERICA, HARMON. WI »Mg 
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POWER PENTODE 

GRID-No.2 (SCREEN) VOLTAGE 
GRID-No.1 (CONTROL-GRID) VOLTASE 
PLATE DISSIPATION 
GRID-No.2 INPUT 
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)   

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance: 
For fixed-bias operation . . 
For cathode-bias operation 

250 max. volts 
-50 max. volts 
7  5 max. watts 
2  5 max. watts 
50 max. ma 

180.imax. volts 
180Smax. volts 

200 010W4 °C 

9  1 geoc. megohm 
0  5 max. megohm 

CSUULACTERINTICS RAARE VALUES FOR EQUIPMENT DESIGN 

Note Min. lax. 

Heater Current   1 0.61 0.69 .lumi 
Mu-Factor, Grid No.2 

to Grid No.1   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 mamp 
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 - 44 pame 

Heater positive with respect 
to cathode   1,7 - 40 µamp 

Transconductance   1,4 9000 13000 µmhos 

tote 1: with 6.3 volt, ac or dc on heater. 
Note 2: with grid No., tied to cathode, grid No.2 tied to plate, plate 

voltage of 150 volts, grid-No.2 voltage of ISO volts, and grid. 
No.1 voltage of -3 volts. 

Mote 3: With plate voltage of 50 volts, grid No.3 tied to cathode, grid 
No.2 voltage of 100 volts, and grid-mo.1 voltage of 0 volts. 

"t4 4: :irl id-ri lon evn=e0;15205:0," encnrliec?. 1 :Pletcageed otfo-;8thoce:: 

Note 
5: :Wd-:(1.,2ev,s;fUeleofolf.5:5eolese;nrgrlerop2.ioZetcagelotfo 123tholnti:: 

Note 6: With plate voltage of 250 volts, grid No., connected to cathode. 
grid-No.2 voltage of 150 volts, grid-No.1 supply voltage of -3 
volts, and grid-No.1 resistor of 0.25 megohm. 

Note 7: With 90 volts dc between heater and cathode. 

• DC conponent must not «nett 90 'eta. 

MARCH 1, 1094 TUN DEPARTMENT TENTATIVE DATA 
MOO COMOItATION 09 NIERICA, NAllif094. IOW Me 
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AVERAGE PLATE CHARACTERISTICS 
TRIODE CONNECTION 
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6201 
HIGH-MU TWIN TRIODE 

9—PIN MINIATURE TYPE 
Intended for applications where dependable performance 
under shock and vibration Ls paramount, and for "on-off" 
control applications involving long periods of operation 
under cutoff conditions. The 6201, a "premium" version 
of the 12.4T7, may be used at frequencies up to.900 Mc.  

GENERAL DATA 

lectrical: 
eater, Pure Tungsten, for Unipotential Cathodes: 
Heater arrangement Series Parallel 
Voltage  12.6 t 10% 6.3 ± 10% ac or dc volts 
Current  0.15 0.3 amp 

Direct lnterelectrode Capacitances (Approx.): 
Grid-Drive Operation: 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 (Unit No.1) 0.45 1.2 µµf 

Plate to cathode and 
heater (Unit No.2) 0.38 1.3 pf 

Heater to cathode 
(Each unit)   2.8 2.8 µµf 

Plate to plate . .. ..   0.24 liftf 

Cathode-Drive Operation: Without With 
External External. 
Shield Shield. 

Plate to cathode 
(Unit No.1)  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 Nd 

Plate to grid and heater 
(Unit No.1)   1.9 2.7 µpf 

Plate to grid and heater 
(Unit No.2)  1.8 2.7 µµf 

Characteristics, Class A Amplifier (Each Unit): I 
Plate-Supply Voltage   100 250 volts 
athode Resistor   270 200 ohms 
Amplification Factor   57 60 
Plate Resistance (Approx.) • 14300 10900 ohms 
Transconductance   4000 5500 µmhos 
Plate Current  3.3 10 ma 
rid Voltage (Approx.) for 
plate current of 10 µamp . -5 -12 volts 

See next page. 
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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 Outline   See General Section 
Bulb  T-6-1/ 
Base Smal 

Basing Designation for 

Pin 1 - Plate of 
Unit No.2 

Pin 2 - Grid of 
Unit No.2 

Pin 3 - Cathode of 
Unit No.2 

Pins 4 d 9 - Heater of 
Unit No.2 

Pins 5 d 9 - Heater of 
Unit No.1 

1-Button Novel 9-Pin (JETEC No.E9-1) 
BOTTOM VIEW  9A 

Pin 6 - Plate of 
Unit No.1 

Pin 7 - Grid of 
Unit No.1 

Pin 8 - Cathode of 
Unit No.1 

Pin 9 - Heater 
Mid-Tap 

AMPLIFIER - Class AI 

Values are for Each Unit 

Maximum Ratings, Absolute 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)  

Maximum Circuit Values: 

Grid-Circuit Resistance: 
For fixed-bias operation 
For cathode-bias operation 

330 max. volts 

55 max. 
0 max. 

2  75 max. 

100 max. 
100 max. 

180 max. 

volts 
volts 
watts 

volt 
volts 

oc 

0  25 max. megoh 
1:0 max. megohm 

Typical Operation as Resistance-Coupled Amplifier: 

See RESISTANCE—COUPLED AMPLIFIER CHART 
at end of tabulated data for this type 

With external shield JETEC No.g15 connected to cathode of unit under 
test. 

e With external shield JETEC ito.g15 connected to grid of unit under 
test. 

IMO COSPOUTION OF AMERICA. HAMMON. NEW JERSEY 
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6201 
HIGH-MU TWIN TRIODE 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN' 

Values Are For Each Unit and are Initial, 
Unless Otherwise Specified 

Note Min. law. 

Heater Current   1 0.138 0.162 amp 
Direct interelectrode 

Capacitances: 
Grid to plate  2 1.3 1.9 pf 
Grid to cathode árid 

heater   2 2 3 mmf 
Plate to cathode and 
heater (Unit No.1) 2 0.2 0.7 idea 

Plate to cathode and 
heater (Unit No.2) 2 0.16 0.6 Pea 

Heater to cathode. . 2 2.1 3.5 edea 
Plate to plate   3 0.15 0.33 Mmf 

Amplification Factor . . 1,4 50 70 
Plate Current (1)  1,4 7 14 ma 
Plate-Current Difference 
Between Units  1,4 , 3.2 ma 

Plate Current (2)  1,5 - 100 µamp 
Transconductance (I) • • 1,4 4500 6500 µmhos 
Transconductance (1) at 

500 Hours  1,4 3800 6500 µmhos 
Transconductance (2) . . 3,6 4100 - mahos 
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 - ID 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 stabilized before characteristics testing by continous 
operation for at least 45 hours at room temperature and with dissipation 
values equivalent to life test conditions. 

Notes 1 to 11: See next page. 
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6201 
HIGH-MU TWIN TRIODE 

Note Mtn. Max. 

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 I: with 12.6 volts oc or dc on heater (series connection). 

Note 2: Without external shield and with unit not under test connected to 
ground. 

Note 3: Without external shield. 

Note A: Withdc plate—supply volts . 250, cathode resistor (ohms) . 200, 
and cathode bypass capacitor of 1000 µf. Each unit tested 
separately. Unit not under test connected to ground. 

Mote 5: With dc plate—supply volts = 250, plate load resistance (meg— 
ohms) = 0.1, and dc grid volts . —20. Each unit tested sepa— 
rately. unit not under test connected to ground. 

Note 6: With 11.0 volts ac or dc on heater (series connection). 

Note 7: With dc plate—supply volts = 250, grid—circuit resistance (meg— 
ohms) = 0.5, cathode resistor (ohms) . 200, and cathode bypass 
capacitor of 1000 uf. Each unit tested separately, unit not 
under test connected to ground. 

!Note 8: with 15.0 volts ac or dc on heater (series connection). 

Note 9: With dc plate volts . 250, grid—circuit resistance (megohms) • 
0.5, and dc grid volts . —20. Each unit tested separately. 

Note 10: With 100 volts dc between heater 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 300 volts negative with respect to ell other elec-
trodes tied together. 

SPECIAL RATINGS & PERFORMANCE DATA 

Shock Rating: 

Impact Acceleration  600 max. 
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 will not show permanent or temporary shorts or open 

Circuits, and are required to meet established limits for 

vibrational acceleration, heater-cathode leakage current, 

and transconductance. 

Fatigue Rating: 

Vibrational Acceleration   2.5 max. 
This test is performed on a sample lot of tubes from each 
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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 will not show permanent or temporary 
shorts or open circuits, and are required to meet estab-
lished .limits for impact acceleration, heater-cathode 
leakage current, and transconductance. 

Low-Frequency Vibration Performance: 

RMS Output Voltage  se max. my 
This test is performed on a sample lot of tubes from each 
production run under the following conditions: plate of 
unit No.I tied to plate of unit No.2, grid of unit No. 
1 tied to grid of unit No.2, heater volts = 12.6, dc plate 
volts = 250, dc 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 following conditions and with the heaters of 
unit No.1 and unit No.2 connected in parallel: 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. mv 
This test is performed on a sample lot of tubes from each 
production run under the following conditions: plate of 
unit No.I tied to plate of unit No.2, grid of unit No.I 
tied to grid of unit No.2, dc 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-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 stabilized. With both units operating, each unit is 
checked for variation in transconductance under conditions 
of maximum rated plate dissipation. At the end of I hour, 
the value of transconductance Is read. The variation in 
transconductance from the 0-hour reading will not exceed 
10 per cent. 
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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 
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, or avalue 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 runtoinsure high quality of the individ— 
ual tube and to guard against epidemic failures of any of 
the characteristics indicated below. With both units op— 
erating, each unit is life tested separately at room 
temperature under the following conditions: heater volts 
. 12.6 ac or dc (series connection), plate—supply volts = 
250, cathode resistor (ohms) = 200, grid—circuit resist— 
ance Imegohms) = 0.5, heater 135 volts positive with re— 
spect to cathode, and bulb temperature I°C) = 180. At 
the end of 500 hours, tube will not show permanent shorts 
or open circultsand will be criticized for the total num— 
ber of defects in the sample lot and for the number of 
tubes failing to pass the establishea initial limits for 
heater current, reverse grid current, heater—cathode leak— 

age current, and 500—hour limits for transconductance (I), 
transconductance change, and leakage resistance as shown 
under CHARACTERISTICS RANGE VALUES. 
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HIGH-MU TWIN TRIODE 

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 Gaine 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 Gaina 33 33 32 

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 1200 2900 6400 ohms 
Peak Output Voltage 47 52 55 volts 
Voltage Gaine 33 34 34 

• At 2 volts (rms) output. 

Mote: Coupling capacitors sheUld be seletted to give desired frequency 
response. Cathode resistors should be adequately bypassed. 
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AVERAGE CHARACTERISTICS 
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6211 
MEDIUM-MU TWIN TRIODE 

9-PIN MINIATURE TYPE 
For "on-off" control applications inuoluin¡ 

lone periods of operation under cutoff conditions 

GENERAL DATA 

Electrical: 
Heater, Pure Tungsten, for Unipotential Cathodes: 

Heater arrangement Series Parallel 
Voltage  12.6 ±5% 6.3 ± 5% ac or dc volts 
Current  0.15 0.3 

Direct Interelectrode Capacitances:' 
Unit No.* Unit 10.2 

Grid to plate  2.22 2.22 Mg 
Grid to cathode and heater 2.90 2.90 mgf 
Plate to cathode and heater 0.54 0.46 mg 
Heater to cathode. . . . . 3,25 3.25 mg 
Plate of unit No.1 to 

plate of unit No.2   0.56 Mg 
Grid of unit No.1 to 

grid of unit No  2   0.05 max. Pe 

Characteristics, Class Ai Amplifier (Each Unit): 

Plate-Supply Vcltage   100 volts 
Cathode Resistor   470 ohms 
Amplification Factor   27 
Plate Resistance (Appeoct.)   7500 ohms 
Transconductance   3600 pmhos 
Plate Current  4.6 ma 
Grid Voltage (Approx.) for plate voltage 

of 150 volts and plate current of 100 gawp . -ill 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 BulbTop(Excluding tip) . 1-9/16" ±3/32" 
Maximum Diameter   7/8" 
Dimensional Outline See General Section 
Bulb   T-6-1/2 
Base   Small-Button Novel 9-Pin (JETEC No.E9-1) 

9A Basing Designation for BOTTOM VIEW 
Pin 1 - Plate of Pin 6 - Plate of 

Unit No.2 Unit No.1 
Pin 2 - Grid Pin 7 - Grid of 

Unit No.2 Unit No.1 
Pin 3 - Cathode of Pin 8 - Cathode of 

Unit No.2 Unit No.1 
Pins 4&9 - Heater of Pin 9 - Heater 

Unit No.2 Mid-Tap 
Pins 5&9 - Heater of 

Unit No.1 

EIMP 

0 Without eeeee nal shield. .o-Indicates a change. 
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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, 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 180Amax. volts 

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

Maximum Circuit Values: 

Grid-Circuit Resistance: 
For fixed-bias operation  
For cathode-bias operation 

0.1 max. megohm 
0.5 max. megohm 

CMARACTERISTICS RANCE VALUES FOR EQUIPMENT DESIOM 

Note Min. Max. 

Heater Current  1 0.138 0.162 am 
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 
Transconductance 1 2  3 2700 4500" ¡mhos 
Reverse Grid Current (Units 

in parallel)  1,5 - 1 vamp 
Leakage Resistance(Eachunit): 

Between grid and all other 
electrodes  1,6 100 - megohms 

Between plate and all 
other electrodes  1.7 100 - megohms 

Neater-Cathode 
Leakage Current: 

Heater negative with 
respect to cathode. . . . 1,8 - 20 pamp 

Heater positive with 
respect to cathode. . . . 1,8 _ 20 pamp 

Difference in Grid Voltage 
Between Units 1  2,9 1 volt 

Contact Potential 
Amplification Factor 

(Each unit). . 1,2 23 31 

Mote 1: With 12.6 volts ac or dc on heater (sertes aTrangemell). 

à The dc component must not exceed 90 volts. 

110 1 volt 

-.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 grid-circuit resistance (ohms) = N7.000. Each 
unit tested separately. Unit not under test connected to ground. 

Note 3: With plate-supply volts = 100, cathode resistor (ohms) = a70, 
and cathode bypass capacitor of 1000 mf. Each unit tested sep-
arately. Unit not under test connected to ground. 

Note With grid volts = -10. 

Note g ;g genleo!le.0.rEistor (ohms) . 470, 
5' hg grid-circuit Yrevsoiltt:inel 

Note 6: With grid 100 volts negative with respect to all other elec-
trodes tied together. 

Note 7: IilCid 91% evtohle negative with respect to all other elec-
trodes  

Note 8: With 100 volts dc between heater and cathode and units connec-
ted in parallel. 

Note 9: With grid voltage adjusted for plate current of 100 hemp. 

Note 10: With plate volts = 100. grid current (mamp) 0.1. aril grid-
circuit resistance (megohm) = 0.1. Each unit tested separate-
ly. Unit not under test connected to ground. 

SPECIAL RATINGS PERFORMANCE DATA 

Heater-Cycling Life Performance: 
Cycles of Intermittent Operation  2000 min. cycles 

For conditions: Series heater arrangement, heater volts 

17, cycled 1 minute on and 4 minutes off, heater positive 

with respect to cathode by +100 volts dc, plate volts • 

0, and grid volts • 0. 

indicates a change. 

wee. 
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6336A 

Low-Mu Twin Triode 
For Use as a Series-Regulator Tube 
in Regulated DC Power Supplies 

GENERAL DATA 

Electrical: 

Heater Characteristics and Ratings (Abso/ute-Maximum Values): 
Voltage (AC or DC)   6.3 ± 0.6 volts 
Current at heater volts - 6.3 5  000 amp 
Peak heater-cathode voltage (Each Unit): 
Heater negative 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 meif 
Grid to cathode (Each Unit)   16.7 mgf ' 
Plate to cathode (Each Unit)   3.8 pf 
Heater to cathode (Each Unit)   15 
Plate to plate  0.6 mgf ' 

Characteristics, Clete AI Amplifier (Each unit): 

Plate Supply Voltage  190 volts 
Cathode Resistor  200 ohms 
Amplification Factor  2.7 
Plate Resistance (Approx  )   200 ohms 
Transconductance  13500 pathos 

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  e 4.750" 
Maximum Seated Length 4  188" 
Maximum Diameter 2  070" 
Bulb TT16 
Base Large-Wafer Octd1 8-Pin with 

External Barriers and Sleeve JEDEC Group 7, No.B8-98) 
Basing Designation for BOTTOM VIEW  8BD 

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.1 

Pin 7-Heater 
Pin 8-Heater 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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SERIES-REGULATOR SERVICE 

Values are for Each Unit 

Maximum Ratings, Absolute-Naxtmum Values: 

For operation at altttudes up to 6o,000 feet' 

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. °C 

Maximum Circuit Values: 

Grid-Circuit Resistance:b 
For fixed-bias operation   0.2 max. megohm 
For cathode-bias operation   0.5 max. megohm 

Cooling must be provided to keep bulb temperature within ratings at 
altitudes above 10,000 feet. 

b Minimum resistance per cathode should be 27 ohms or that resistance 
necessary to provide 10 per cent of the grid bias voltage, whichever 
is greater. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note ¡lin. Max. 

Heater Current   1 4.75 5.25 amp 
Amplification Factor (Each Unit)   1,2 2 3.4 
Plate Current (Each Unit) 1  2 165 200 ma 
Plate Current (Each Unit)   1,3 0 10 ma 
Transconductance (Each Unit) . .   1,2 11000 16000 ,mhos 

Mote 1: With 6.3 volts ac or dc on heater. 

Note 2: With plate supply voltage of 190 volts, grid resistor of 590 
ohms (each grid), and cathode resistor of 200 ohms (each cathode), 
both triode units operating. 

Note 3: eith plate (rolt i c%fe 2u0n0i units oltp:;' a and  )a. grid-No.1 voltage of -100 

SPECIAL RATINGS AID PERFORMANCE DATA 

Shock Rating: 

Impact Acceleration  720 max. 
This test is performed on a sample lot of tubes from each 

production run to determine ability of tube to withstand the 

specified impact acceleration. Tubes are held rigid in four 

different positionein 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 will be considered 
inoperative if they do not have a minimum plate current per 

unit of 150 milliamperes, a minimum transconductance per unit 
of 9000 micromhos, amaximum heater-to-cathode leakage current 

(both units) of 100 microamperes, and a maximum reverse grid 
current (both units) of 8 microamperes. o 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Variable-Frequency-Vibration Performance: 

This test is performed on a sample lot of tubes from each 
production run under the following conditions: Heatervoltage 
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), anda 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 will not show an rms output voltage across the 
plate load resistor in excess of 200 millivolts. 

1000-Hour Intermittent 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 to guard against epidemic failures of any of the charac— 

teristics indicated below. Life testing is conducted under 
the following conditions: Heater voltage of 6.3 volts, plate 
supply voltageof 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 will be considered In— 

operative if they do not have a minimum plate current per 
unit of 150 milliamperes, 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 (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 amplifier tube should not be less 
than 5 volts to allow for variations in the characteristics of 
Individual 6336/0s. Agrid resistor of approximately 1000 ohms 
should be used to prevent parasitic oscillations. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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6350 
MEDIUM-MU TWIN TRIODE 

9—PIN MINIATURE TYPE 

For "on-off" control applications involving lone 
periods of operation under cutoff conditions 

GENERAL DATA 

Electrical: 

Heater, Pure Tungsten, for Unipotential Cathodes: 
Heater arrangement Sertes Parallel 
Voltage  12.6 ± 5% 6.3 t 5% ac or dc volts 
Current  0.3 0.6  amp 

Direct Interelectrode Capacitances:° 
Grid to plate (Each unit)   3.2 µµf 
Grid to cathode and heater (Each unit)   3.6 Miif 
Platetocathode and heater (Each unit)   0.6 Me 
Heater to cathode (Each unit)   4.6 Meif 
Grid to grid   0.042 max. µµf 
Plate to plate   1 max. mg 

Characteristics, Class AI Amplifier (Each Unit): 

Plate Voltage  150 volts 
Grid Voltage   -5 volts 
Amplification Factor   18 
Plate Resistance (Approx.)   3900 ohms 
Transconductance   4600 mhos 
Plate Current  11 ma 
Grid Voltage (Approx.) for plate voltage 

of 150 volts and plate current of 100 ma • -11 volts 
Grid Voltage (Approx.) for plate voltage 

of 200 volts and plate current of 1 ma . . -12 volts 

Mechanical: 

Operating Position . . . .Any, but for the utmost in service, 
tube should be Vertical with base up or down, or 

Horizontal with pins 6 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" ± 3/32" 
Maximum Diameter   7/8" 
Dimensional Outline See General Section 
Bulb   T6-1/2 
Base   Small-Button Novel 9-Pin (JETEC No.E9-1) 

9CZ Basing Designation for BOTTOM VIEW 

Pin 1-Plate of 
Unit No.2 

Pin 2-Cathode of 
Unit No.2 

Pin 3-Grid of 
Unit No.2 

Pins 469 -Heater of 
Unit No.2 

Pins 5 d9 -Heater of 
Unit No.1 

° Without external shield. 

6-57 TENTATIVE DATA 1 
ELECTRON TUBE DIVISION 

Pin 6-Plate of 
Unit No.1 

Pin 7-Cathode of 
Unit No.1 

Pin 8-Grid of 
Unit No.1 

Ping-Heater 
Mid-Tap 

RADIO CORPORATION OF MENU, HARRISON, NEW KIM 
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MEDIUM-MU TWIN TRIODE 

COMPUTER SERVICE and "ON-OFF" CONTROL SERVICE 

Unless Otherwise Sbecified, 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  80 max. volts 
Positive bias value. . . .   4 max. volts 

PEAK NEGATIVE-PULSE GRID VOLTAGE"  440 max. volts 
PEAK POSITIVE-PULSE GRID VOLTAGE"  volts 

51i maxx. ma. DC GRID CURRENT  ma 

PEAK GRID CURRENT"   110 max. ma 
DC CATHODE CURRENT   45 max. ma 
PEAK CATHODE CURRENT"  350 max. ma 
PLATE DISSIPATION: 
Either plate   4 max. watts 
Both plates (Both units operating) max. watts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode . 220 max. volts 
Heater positive with respect to cathode . 220à 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 Specified, Values are for Each Unit 

Mote lin. Nan. 

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 ma 
Transconductance   1,2 3200 6000 pmhos 
Amplification Factor   1,2 15 21 
Reverse Grid Current (Units 

in parallel)   1,5 - 2.5 Pa 
Heater-Cathode Leakage Cur-

rent: 
Heater negative with 

respect to cathode . . . . 1,6 - 15 pa 
Heater positive with 

respect to cathode . . . . 1,6 - 15 ma 

• under the following conditions: rectangular pulse; pulse duration, 
0.08 microsecond; pulse-repetition rate, 1 x 106 pps; and duty factor, 
0.08. 

• The dc component must not exceed 110 volts. 

Motes 1 to 6: See next page. 

6-57 TENTATIVE DATA 1 
ELECTRON TUBE DIVERON 
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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 Min. Max. 

17 2.5 volts 

1  8 100 - megohms 

19 100 - megohms 

mote 1: With 12.6 volts ac or dc on heater (series arrangement). 

Note 2: With plate volts = 150 and grid volts = —5. Each unit tested 
separately. Unit not under test connected to ground. 

Mote 3, With plate volts = 200 and grid volts = —15. Each unit tested 
separately. Unit not under test connected to ground. 

Mote t With plate volts = 150 and grid volts = —15. Each unit tested 
separately. Unit not under test connected to ground. 

Mote 5: With plate volts = 180, grid volts = —5, and grid—circuit re— 
sistance (megohms) . 0.1. 

Note 6: With 100 volts dc between heater and cathode. 

Nate 7: With plate volts = 200 and grid voltage adjusted for plate 
current of 1 milliampere. 

mote 8: with grid 100 volts negative with respect to all other elec— 
trodes tied together. 

Note 9: With plate 300 volts negative with respect to all other elec-
trodes tied together. 

SPECIAL RATINGS & PERFORMANCE DATA 

Neater-Cycling Life Performance: 

Cycles of Intermittent Operation . . . . 2000 min. cycles 
Under the following conditions: heater volts = 7.5 cycled 

one minute on and four minutes off, heater 180 volts posi-

tive with respect to cathode, and all other elements con-

nected to ground. 

6-57 TENTATIVE DATA 2 
ELECTRON TUBE DIVISION 

RADIO CORPORATION OF .ERICA, HARRISON, NEW JERSEY 



EACH UNIT 

I I 4 I III Hill 

Ef= 6.3 VOLTS 
PARALLEL HEATER ARRANGEMENT 

  AWE (/b) OR GRID (IC) MILLIAMPERES 

3VI rATe ELECTRON TUBE DIVISION 
¡On» CO.OUTIoN or MAO.. funIsOnl, NEW Me 

92CM-9273 



BUM - 
mmensel > 
aarMa 

S1.10A 3.1.V1e1 
Mt" 00C COST COZ OM ooi oc  4 

P III  

r' P' 
,. a I 

iijjiiuiM.. .  MgaaaaaarAn MMMMM U  
BM »BM.  Und::::WI'  a  Ana MMMM MaananrrAymeedma. Ilm MMMMMM 0 
anannaMennanME afflarAannanarAnnnaaar Min AllfflannUannnareignanalftrIgkeaaare Mr:Manna 

rA a MM M MM BM MM M MM »WIZ Una ABMannar.    BAelafial, 
„ ,   ..... ......... 14 MMM moan M ..... 

narannanaMAannannUananaranifflanVaaaa Mr annanUanannanfflananarManafflaMnanninWeanaran e 
 MBRaMMann anAgaMMMin MMMMM E MM Immannu MMMMM niannMafflOnffla 

Anna MMM E MMMMM MUUMUU • nalMarnalannaMMBaneaMBUfflaannafflannaaranalla cy. 
y  

mommummu  
I 

Immummummnimmordammenn  unman MMMMM misa aumn marmommummu MMMMM mo, immumummouiry »sm.; 
uguri muleímuggivemmummemmummrammmin,,mmumm < 

mug u  à i 1 A 2 

IMIIII:UMBO MMMMM are MMMMM Mr.glanalnalfflanna »ABM MM E MMM »me 
mommemmumm u WAMMIIIMUMMU  

gar 
nw e n 

 rà »MU MMMMMMM MUM« MMMMMM RV a e 
mu MMMMMM mmumummyammumormmumminnummenumummummummeammimmeniq_. 

I. MMMMM mummummemememummummusammunimm MMMMM mum MMMMM mommusammàuy, 
z ammummommemmumwammummwommummemmummermemmememem MMMMMMM mympeammennm H 
W   
M   MI«. MIABOSP.111fi  

UMUMUMMIUMUMMM 
ManarinialrIaafflaWIM' BanUalla 0 

M Mantralla 

w rinnaUffla nallMOMMOMMBAnnananarIa afflanEOMMIMaaral MUUMUU E 
O »Mann MMMMMMMM annannaMMIMOBWAMBB .. anWilaranarffininafflara mew mom MM e  
z   UNI1 mummummummoram mumm, -e%   .. < ..... MMMMMM .. MMMMMMMMMMMMM ..... ... ..... ........ Mar BMW, 'aMafinaaraçill 
cr _ BUB» MMMMMM MUM MMMMMMMMMMMM gm um maw mummammummun. mumnymeammeamom 0 
m MMMMMMMMM mg MMMMM mum MMMMM ammo , unman aarlalMMann .-. 
< Mainaanananannannannannannaaanan Br M aanIannanannaMannanI aanagaV a 

a•Ma•annanannalarnanannan! many mu mm o' H 
M MUM MMMMMMM »Manna MMMMMMMM n a annanan Unananann aarrrfie • a narnafta 
W MMMMM »Man MMMMMM »MUM MMMMMM•wry« MMMMM mamma, inwieffl• aMMWMalanda w 
I- MMMMM Ma MMMMM nannannananManann Ma antlannanaar ManIMBRU ann¡NUM Unn 
<  Banaliaa < I-anannannanannanan MMMMMMMMM MIMI Man ananaannaBF  

e4i annananaannaan MMMMMMMMM Mann» ammemmemmenn mew emmumummumpulymmuà -1 F- m _1 I anallani. -mum. a. 
0 , MMMMMM annananannaannanlaananannann MMMMMMMM nnaalfflana MMMMM annan 
>,7.; MMMMM nanannnanannan MMMMMM annananMananannaannanannanagar miummiummummuemnuelm 

Ii PainlaannARMII.JUBBMI 
4n -1 naannannaaaannnanna MMMMMMM Ma MMMMM Manann MMMMMMM nallaair annannü MMMMMM IPVIOW Ma 
qi -J adnalr an 

14. 11. -annallanan MMMMMMMM annannananana immifflummummum MMMMMM mommummeniranninirmai 
Lam BUM Ma» MMMMMMMMM anaaafflanIne IMMMORMI an r 

LUara 

• 



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 Values): 
Voltage (AC or DC)  6.3 ± 0.6 volts 
current at heater volts = 6.3 1  600 mop 
Peak heater-cathode voltage: 
Heater negative with 

respect to cathode  300' max. volts 
Heater positive with 

respect to cathode  200b max. volts 
Direct Interelectrode Capacitances (Approx.):c 
Grid No.1 to plate  0.85 mgf 
Grid No.1 to cathode e. grid No.3, 

grid No.2, base sleeve, and heater. . 14.0 ge 
Plate to cathode & grid No.3, grid 

No.2, base sleeve, and heater . . . . 12.0 mmf 

Characteristics, Class AI Amplifier: 

Triode 
Connectson d 

Plate Voltage   250 450 400 volts 
Grid-No.2 Voltage   250 450 225 volts 
Grid-No.1 Voltage   -14 -46 -16.5 volts 
Amplification Factor  8 7.5 - 
Plate Resistance (Approx  )   12000 - 27000 ohms 
Transconductance  11000 - 9000 mmhos 
Plate Current   140 150 87 ma 
Grid-No.2 Current   12 - 4 ma 
Grid-No.1 Voltage (Approx.) 

for plate ma = 1   -40 - -35 volts 

Mechanical: 

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. B8-86) 
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. 

DATA I 
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AF POWER AMPLIFIER -- Class Al 

Maximum Ratings, Design-Center Values: 

PLATE VOLTAGE. . . . . . .  600 max. volts n 
GRID-No.2 (SCREEN-GRID) VOLTAGE  400 max. volts - 
GRID-No.1 (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 point 

on bulb surface)   250 max. °C 

Typical Operation and Characteristics: 

Plate Voltage  250 400 volts 
Grid-No.2 Voltage  250 225 volts 
Grid-No.1 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-Signal 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 µmhos 
Load Resistance  1500 3000 ohms 
Total Harmonic Distortion  7 13.5 
Max.-Signal Power Output   12.5 20 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance: 
For fixed-bias operation   0.05 max. megohm 
For cathode-bias operation   0.25 max. megohm 

PUSH-PULL AF POWER AMPLIFIER -- Class AI 

Maximum Ratings, Design-Center Values: 

Same as for AF POWER AMPLIFIER -- Class Al 

Typical Operation and Characteristics: 

Values are for 3 tubes 

Fixed Cathode 
Dias Bias 

Plate Supply Voltage   400 600 400 volts 
Grid-No.2 Supply Voltage   275 300 300 volts 
Grid-No.1 Voltage  -23 -31 - volts 
Cathode Resistor   - - 140 ohms 
Peak AF Grid-No.1-to-Grid-No.1 
Voltage  46 62 53 volts 

Zero-Signal Plate Current  180 115 166 ma 
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 ',000 4500 ohms 

o 

_ 

) 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Total Harmonic Distortion  3 2.5 4 
Max.-Signal Power Output   55 100 41 watts 

(--) Maximum Circuit Values: 

Grid-No.1-Circuit Resistance: 
For fixed-bias operation 0  05 max. megohm 
For cathode-bias operation 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.1 (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 surface)   250 max. °C 

Typical Operation and Characteristics: 

Values are for a tubes 

Plate Voltage  450 volts 
Grid No.1 Voltage  -46 volts 
Peak AF Grid-No.1-to-Grid-No.1-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-No.1-Circuit Resistance: 
- For fixed-bias operation 0  05 max. megohm 

For cathode-bias operation 0  25 max. megohm 

• The dc component must not exceed 300 volts. 

b The dc component must not exceed 100 volts 

without external shield. 

d Grid No.2 connected to plate. 

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

DATA 2 
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6660/68A6 

REMOTE-CUTOFF PENTODE 
7—PIN MINIATURE TYPE 

Por use in mobile communications equipment 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  6.3 ± 20r • • • 
Current at 6.3 volts .   0.3 

Direct Interelectrode Capacitances: 

Grid No.1 to plate 
Grid No.1 to cathode, grid 

No.3 & internal shield, 
grid No.2, and heater. . . 5.5 

Plate to cathode, grid No.3 
di internal shield, grid 
No.2, and heater   5 5.5 Wf 

Characteristics, Class Al Auullfler: 

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 pmhos 
Plate Current   10.8 11 ma 
Grid-No.2 Current   4.4 4.2 ma 
Grid-No.1 Voltage (Approx.) for 

transconductance . 40 /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" ± 3/32" 

0  650" to 0.750" 

ac or de volts 
 amp 

Diameter 
Dimensional Outline   See General Section 
Bulb 15-1/2 
Base  Small-Button Miniature 7-Pin (JEDEC No. E7-1) 
Basing Designation for BOTTOM VIEW  78K 

Without With 
External External 
Shield 

0  0035 max. 0.0035 max. pof 

5.5 mid 

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

Internal 
Shield 

Pin 3—Heater 

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

8-59 ELECTRON TUBE DIVISION 
ODIO COIPORATION OF AW.ICA. MAMMON, MW HIM 

DATA 



REMOTE-CUTOFF PENTODE 

AMPLIFIER -- Clads AI 

Maximum Ratings, Design-Maximum Values: 

PLATE VOLTAGE  . 330 max. volts 
GRID-No.2 (SCREEN-GRID) SUPPLY 

VOLTAGE  .. 330 max. volts 
GRID-No.2 VOLTAGE  See Grid -Ifo.a Input Rating Chart 

at front of Receiving Tube Section 

GRID-No.1 (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 GridAro.2 /nkut Rating Chart 
at front of 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 supplies, the normal battery-voltage fluctuation may be as 
muchas3S per cent or more. Although such variation in heater voltage 
is permissible for short periods, reliability can be increased with 
improved supply-voltage regulation. 

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

SPECIAL RATINGS & PERFORMANCE DATA 

Neater-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 applied under the following conditions: heater 

volts = 7.5 cycled one minute on and one minute off, heater 
135 volts positive with respect to cathode, and all 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  3500 mmhos 
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 = 68. 

8-59 ELECTRON TUBE DIVEOON 
GINO COS/ORATION of ANERICA, SAMSON, NEW JEWS 
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666I/6BH6 

SHARP-CUTOFF PENTODE 
7—PIN MINIATURE TYPE 

Por use tit mobile communications equipment 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  6.3 ± 2n" . .ac or dc volts 
Current at 6.3 volts .   0.15   amp 

Direct Interelectrode Capacitances: 

Without With 
External External 
Shield Shield° 

Grid No.1 to plate 0  0035 max. 0.0035 max. me 
Grid No.1 to cathode, grid 

No.3 & internal shield, 
grid No.2, and heater. . . 5.4 5.4 quf 

Plate to cathode, grid No.3 
& internal shield, grid 
No. 2, and heater  4.4 4.4 Pmf 

Characteristics, Class AI Amplifier: 

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 
Prate Resistance (Approx  )   1.4 megohms 
Transconductance  4600 mmhos 
Plate Current   7.4 ma 
Grid-No.2 Current   2.6 ma 
Grid-No.1 Voltage (Approx.) 

for plate ma - 10   -7.7 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 Outline   See General Section 
Bulb T5-1/2 
Base  Small-Button Miniature 7-Pin (JEDEC No. E7-1) 
Basing Designation for BOTTOM VIEW  7CM 

Pin 1-Grid No.1 
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 COIIPORATION Of »AFRICA. HAUISON. PAW AMY 

DATA 



/SHARP-C6U6T6 01/F6FBPHE6NTODE 

• lo 

AMPLIFIER -- Class 11 1 

Maximum Ratings, Design-Maximum Values: 

PLATE VOLTAGE. . . . . .  330 max. volts 
GRID-No.2 (SCREEN-GRID) SUPPLY 

VOLTAGE  330 max. volts 
GRID-No.2 VOLTAGE  See Grid-No.2 Input Rating Chart 

at front of Receiving Tube Section 

GRID-No.1 (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   0.55 max. watt 
For grid-No.2 voltages 

between 165 and 330 
volts  See Grid-No.2 inPut Rating Chart 

at front of Receiving Tube Section 
PLATE DISSIPATION 3  3 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative wi th 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 battery-voltage fluctuation may be as 
mochas ys per cent or more. Although such variation in heater voltage 
is permissible for short periods, reliability can be increased with 
improved supply-voltage regulation. 

° with external shield JEDEC mo.3i6 connected to cathode. 

SPECIAL RATINGS 1. PERFORMANCE DATA 

Neater-Cycling Life Performance: 

This test is performed on a sample lot of tubes from eacli! 

production run. A minimum of 2000 cycles of Intermittent 

operation is applied under the following conditions: heater 

volts = 7.5 cycled one minute on and one minute off, heater 

135 volts positive with respect to cathode, and all other 

elements connected to ground. At the end of this test, 

tubes are checked for heater-cathode shorts and open cir-

cuits. 

Tranaconductance at Reduced Metter Voltage: 

Average Value  3600 µmhos 
With heater volts = 5, plate supply volts = 250, grid No.3 

connected to cathode at socket, grid-No.2 supply volts = 

150, and ,athode resistor (ohms/ bypassed = 100. 

8-59 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA. HARRISON. NEW MS« 
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6662/613J6 
REMOTE-CUTOFF PENTODE 

7—PIN MINIATURE TYPE 

For use Ln mobile communications equipment 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  6.3 ± 20V .ac or dc volts 
Current at 6.3 volts .   0.15   alp 

Direct interelectrode Capacitances: 

Without With 
External External 
Shield 

Grid No.1 to plate 0  0035 max. 0.0035 max. 
Grid No.1 to cathode, grid 

No.3 & internal shield, 
grid No.2, and heater. . . 4.5 

Plate to cathode, grid No.3 
internal shield, grid 

No.2, and heater   5.5 

Characteristics, Ciels A Amplifler: 

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  80 80 ohms 
Plate Resistance (Approx  ) 0  25 1.3 megohms 
Transconductance  3650 3600 pmhos 
Plate Current   9 9.2 ma 
Grid-No.2 Current   3.5 3.3 ma 
Grid-No.1 Voltage (Approx.) for 

transconductance = 10 pmhos   -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" ± 3/32" 

0  650" to 0.750" 
See General Section 

T5-1/2 

Diameter 
Dimensional Outline 
Bulb  
Base  Small-Button Miniature 7-Pin (JEDEC No. El-i) 

Basing Designation for BOTTOM VIEW  7CM 

4.5 etf 

5.5 Pia 

Pin 1-Grid No.1 
Pin 2- Cathode 
Pin 3- Heater 
Pin 4 - Heater 
Pin 5 - PI ate 

Pin 6-Grid No.2 
Pin 7-Grid No.3 

Internal 
Shield 

8-59 ELEC1RON TUBE DIVISION 
RADIO COWORATION of MIMIC), MWOON. MW ienev 
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6662/613J6 

REMOTE-CUTOFF PENTODE 

AMPLIFIER -- Class AI 

Maximum Ratings, Design -Maximum Values! 

PLATE VOLTAGE. . . . . .  330 max. volts 
GRID-No.2 (SCREEN-GRID) SUPPLY 

VOLTAGE  330 max. volts 
GRID-No.2 VOLTAGE  See Grid-No.2 Input Rating Chart 

at front of Receiving Tube Section 
GRID-No.1 (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-lo. InPut Rating Chart 
at front of 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 supplies, the normal battery-voltage fluctuation may be as 
muchas3S per cent or more. Although such variation in heater voltage 
is permissible for short periods, reliability can be increased with 
improved supply-voltage regulation. 

° with external shield JEDEC Mo.316 connected to cathode. 

SPECIAL RATINGS & PERFORMANCE DATA 

Neater-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 applied under the following conditions: heater 
volts = 7.5 cycled one minute on and one minute off, heater 
135 volts positive with respect to cathode, and all 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 pmhos 
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 = 80. 

8-59 ELECTRON TUBE DNISION 
RADIO COAPORASION OF AMERICA. HARRISON. NEW »WY 

DATA 
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For use 

6663,,E)AL5 
TWIN I)I()I)E 
7-PIN MINIATURE TYPE 

In mobile communlcattons equipment 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathodes: 
Voltage  6.3 ± 20V 
Current at 6.3 volts .   0.3 

Direct Interelectrode Capacitances: 

Vithost 
Externai 
Shield 

Plate to cathode, internal 
shield, and heater (Each 
unit)   2.5 3.2 MO 

Cathode to plate, internal 
shield, and heater (Each 
unit)  3.4 3.6 estf 

Plate of unit No.1 to plate 
of unit No.2 0  068 max. 0.026 max. mid 

Mechanical: 

Operating 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" ±3/32" 
Diameter 0  650" to 0.750" 
Dimensional Outline   See General Section 
Bulb  .T5-1/2 
Rase Small-Button Miniature 7-Pin (JEDEC No. E7-1) 

Basing Designation for BOTTOM VIEW  68T 

at or dc 

With 
External 
Shield° 

volts 
amp 

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.1 

RECTIFIER 

Values are for Each Unit 

Maximum Ratings, Design-Nazism Values: 

PEAK INVERSE PLATE VOLTAGE  
PEAK PLATE CURRENT  
PEAK PLATE CURRENT (For pulse duration 
of 0.1 second maximum)  

DC PLATE CURRENT  
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode . 275 max. volts 
Heater positive with respect to cathode . 100 max. volts 

275 max. volts 
60 max. Ma 

350 max. MB 

10 max. Me 

8-59 ELECTRON TUBE DIVISION 
RADIO COMIATIO“ Of »MICA, HAMMON. MEW MUM' 
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eqee 6663/6AL5 

TWIN DIODE 

Characteristics: 

Heater Voltage  6.5 volts 
Plate Voltage   10 volts 
Plate Current   60 ma 

* When the heater is operated from storage-battery-with-charger supply 
or similar supplies, the normal battery-voltage fluctuation may be as 
muchas 35 per cent or more. Although such variation in heater voltage 
is permissible for short periods, reliability can be increased with 
improved supply-voltage regulation. 

With external shield JEDEC No.D16 COnneCted to pin 6. 

SPECIAL RATINGS & PERFORMAMCE PATA 

Neater-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 applied under the following conditions: heater 

volts = 7.5 cycled one minute on and one minute off, heater 

135 volts positive with respect to cathode, and all 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 AMERICA. KARRISON , few »MY 

DATA 



6664/6A64 

High-Mu Triode 
7-PIN MINIATURE TYPE 

For Mobile-Communications Equipment 

GENERAL DATA 

O 

Electrical: 

Heater Characteristics and Ratings (Absolute-Maximum Values): 
Voltage (AC or DC)  6.31 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 (Approx.): 

Without With 
External Externat 
Shield Shietd b 

Grid to plate   1.5 1.5 Mg 
Grid to cathode and heater. . .   2.2 2.2 puf 
Plate to cathode and heater . .   0.5 1.4 µµf 
Cathode to plate  0.24 0.20c Pmf 
Cathode to grid and heater. . .   5.0 5.2d Ae 
Plate to grid and heater  1.7 2.6d mmf 
Heater to cathode   2.9 2.9° µµf 

Characteristics, Class Al Aaelifier: 

Plate Supply Voltage  100 250 volts 
Cathode Resistor  270 200 ohms 
Amplification Factor  60 60 
Plate Resistance (Approx  )   15000 10900 ohms 
Transconductance  4000 5500 ¿mhos 
Plate Current   3.7 10 ma 
Grid Voltage (Approx.) 

for plate pa - 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" ± 3/32" 
Diameter 0  650" to 0.750" 
Dimensional Outline   See Gensrat 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. 

DATA 
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6664/6A64 

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 

e when operated from storage-battery systems, the heater may be subjected 
to voltage variations as great as t 20 per cent. Although such ex-
tremes in heater voltage may be tolerated for short periods, increased 
equipment reliability can be achieved with improved supply-voltage 
regulation. 

b With external shield JEDEC No.316 connected to cathode except as noted. 

C With external shield JEDEC No.316 connected to ground. 

d With external shield JEDEC No.316 connected to grid. 

o 

SPECIAL RATINGS PERFORMANCE DATA 

Neater-Cycling: 

Cycles of Intermittent Operation   2000 min. cycles 
This test is performed on a sample lot of tubes from each 

production run under the following conditions: heater volts 
= 7.5 cycled one minute on and one minute off, heater 135 
volts positive with respect to cathode, and all 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  3200 µmhos 
With heater volts = 5.0, plate supply volts = 250, and 

cathode resistor (ohms) bypassed = 200. 

RADIO CORPORATION OF AMERICA 0 
Electron Tube Division Harrison, N..1 
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1s3 
6669/6AQ5-A 

BEAM POWER TUBE 
7-PIN MINIATURE TYPE 

use in mobile cousuacations equipment 

GENERAL DATA 

Electrical: 
Heater, for Unipotential Cathode: 
Voltage 6  3 ± 20r . . . .ac or dc volts 
Current at 6.3 volts. . . 0.45   amP 

0.4 mg 

8 mg 

Direct Interelectrode Capacitances (Approx.):° 
Grid No.1 to plate  
Grid No.1 to cathode & grid No.3, 

grid No.2, and heater   
Plate to cathode & grid No.3, 

grid No.2, and heater   8.5 muf 

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  650" to 0.750" 
Dimensional Outline   See General Section 
Bulb.  T5-1/2 
Base Small-Button Miniature 7-Pin (JEDEC No.E7-1) 

Basing Designation for BOTTOM VIEW  7BZ 

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

Grid No.3 
Pin 3-Heater 

AMPLIFIER -- Class AI 

Maximum Ratings, Design-Naziism!' 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 Operation and Characteristics: 

Heater Voltage  6.3 volts 
Plate Voltage   250 volts 
Grid-No.2 Voltage   250 volts 
Grid-No.1 (Control-grid) Voltage  -12.5 volts 
Peak AF Grid-No.1 Voltage   12.5 volts 

Pin 4-Heater 
Pin 5- Plate 
Pin 6-Grid No.2 
Pin 7-Grid No.1 

8-59 ELECTRON TUBE DIVISION 
IMO COEKWATION OR AMERICA, .1111ISON. NEW JElleY 

DATA 1 



6669/6AQ5-A 
BEAM POWER TUBE 

Zero-Signal Plate Current 
Max.-Signal Plate Current 
Zero-Signal Grid-No.2 Current   4.5 ma 
Max.-Signal Grid-No.2 Current   7 ma 
Plate Resistance (Approx  )   52000 ohms 
Transconductance  4100 /mhos 
Load Resistance   5000 ohms 
Total Harmonic Distortion   8 % 
Max.-Signal Power Output  4.5 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance: 
For fixed-bias operation  0.1 max. megohm 
For cathode-bias operation  0.5 max. megohm 

45 ma 
47 ma 

AMPLIFIER -- Cleat AB: 

»WIWI Ratings, Design-Maxinun 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 for 2 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.1-to-Grid-No.1 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 Values: 

Grid-No.1-Circuit Resistance: 
For fixed-bias operation  0.1 max. megohm 
For cathode-bias operation  0.5 max. megohm 

. When the heater is operated from storage-battery-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, reliability can be Increased with 
improved supply-voltage regulation. 

8-59 ELECTRON TUBE DIVISION 
RADIO CORPOtATION OF unecA, MARMON. saw Awn 
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6669/6AQ5-A 

BEAM POWER TUBE 

° Without external shield. 

SPECIAL RATINGS & PERFORMANCE DATA 

Neater-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 isapplied under the following conditions: heater 

volts = 7.5 cycled one minute on and one minute off, heater 

135 volts positive with respect to cathode, and all other 

elements connected to ground. At the end of this test, 
tubes are checked for heater—cathode shortsandopen circuits. 

Power Output at Reduced Neater Voltage: 

Average Value  4.1 watts 
With heater volts = 5, plate volts = 250, grld—No.2 volts = 

250, grid—No.I volts = —12.5, ras signal volts = 8.8, and 
load resistance !ohms/ = 5000. 

8-59 ELECTRON TUBE DIVISION 
EACTIO CORPORATION Of AMERICA,ARRISON, NEW JERSEY 
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6676/6CB6A 

Sharp-Cutoff Pentode 
7—PIN MINIATURE TYPE 

For Mobile-Communications Equipment 

GENERAL DATA 

) 

Electrical: 

Heater Characteristics and Ratings (Absolute-Maxinuu Values): 
Voltage (AC or DC)  6.3' 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 Shield's 

Grid No.1 to plate  0.025 max. 0.015 max. mg 
Grid No.1 to cathode, grid 

No.3 & internal shield, 
grid No.2, and heater . . 6.5 6.5 Pgf 

Plate to cathode, grid No.3 
& internal shield, grid 
No.2, and heater  2.0 3.0 Mg 

Characteristics, Class Ai AsmIlflar: 

Plate Supply Voltage  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 .mhos 
Plate Current   2.8 13 ma 
Grid-No.2 Current   - .3.7 ma 
Grid-No.1 Voltage (Approx.) for 

plate µa - 20   - -6.5 volts 

Mechanical: 

Operating Position  Any 
Type of Cathode   Coated Unipotential 
Maximum Overall Length  2-1/8" 
Maximum Seated Length   1-7/8" 
Length, BaseSeat to BulbTop (Excluding tip). . : 1-1/2"0/32" 
Diameter 0  650" to 0.750" 
Dimensional Outline   See General Section 
Bulb T5-1/2 
Base Small-Button Miniature 7-Pin (JEDEC No.E7-1) 

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.1 
Pin 2-Cathode 
Pin 3-Heater 
Pin 4-Heater 
Pin 5-Plate 

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 
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. 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 ofReceivingTube Section 
PLATE DISSIPATION   2.3 max. watts 

4 When operated from storage-battery systems, the heater may be subjected 
to voltage variations as great as t 20 per cent. Although such extremes 
in heater voltage may be tolerated for short periods. Increased equip-
ment reliability can be achieved with improved supply-voltage regulation. 

The dc component must not exceed 100 volts. 

C With external shield JEDEC mo.3te connected to cathode. 

SPECIAL RATINGS&PERFORMARCE 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 following conditions: heater volts 
= 7.5 cycled one minute on and one minute off, heater 135 

volts positive with respect to cathode, and all 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 pmhos 

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. 

o 

0 

o 

u 

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



6677/6CL6 
POWER PENTODE 

9—PIN MINIATURE TYPE 
For use ta mobile communtcations equipment 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  6.3 ± 20% . . . .ac or dc volts 
Current at 6.3 volts .   0.65   amp 

Direct Interelectrode Capacitances:° 
Grid No.1 to plate   0.12 max. mgf 
Grid No.1 to cathode, grid No.3 & internal 

shield, grid No.2, and heater  11 Agf 
Plate to cathode. grid No.3 & internal 

shield, grid No.2, and heater  5.5 gef 

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" ± 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) 

Basing Designation for BOTTOM VIEW  9BV 

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, 
Internal 
Shield 

Pin 8-Grid No.2 
Pin 9-Grid No.1 

AMPLIFIER -- Class AI 

Maximum Ratings, Design-Naxinun Values: 

PLATE VOLTAGE. . . . . . . . .  330 max. volts 
GRID-No.3 (SUPPRESSOR-GRID) VOLTAGE  0 max. volts 
GRID-No.2 (SCREEN-GRID) SUPPLY VOLTAGE . .   330 max. volts 
GRID-No.2 VOLTAGE  See Grid-No.2 In/ut 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-No.2 Input Rating Chart 

at front of Receiving Tube Section 

8-59 
ELECTRON TUBE DIVISION 

11A010 CORPORATION Of AMERICA, HARRISON, NEW XII« 
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6677/6CL6 

POWER PENTODE 

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)   

Typical Operation and Characteristics: 

Heater Voltage 

8.5 max. watts 

100 max. volts 
100 max. volts 

210 max. °C 

6.3 volts 

Plate Voltage . .   250 volts 
Grid No.3  Connected to cathode at socket 
Grid-No.2 Voltage   150 volts 
Grid-No.1 Voltage   -3 volts 
Peak AF Grid-No.1 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 pmhos 
Load Resistance   7500 ohms 
Total Harmonic Distortion   8 % 
Max.-Signal Power Output  2.8 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance: 
For fixed-bias operation  0.1 max. megohm 
For cathode-bias operation  0.5 max megohm 

• When the heater is operated from storage—batterY—with—charger supply 
or similar supplies, the normal battery—voltage fluctuation may be as 
muchas 35 per cent or more. Although such variation in heater voltage 
is permissible for short periods, reliability can be increased with 
improved supply—voltage regulation. 

° Without external shield. 

SPECIAL RATINGS & PERFORMANCE DATA 

Neater-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 applied 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 all other 

elements connected to ground. At the end ot this test, 
tubes are checked for heater—cathode shorts and open cir— 

cuits. 

Transconductance at Reduced Neater Voltage: 

Average Value  8800 mmhos 
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. 

8-59 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF »AMC, NAPPISON. NEW JERSEY 
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6678/6U8—A 
MEDIUM-MU TRIODE— 

SHARP- CUTOFF PENTODE 
9—PIN MINIATURE TYPE 

Por use in Roblin connunlcatlons offlIment 

GENERAL DATA 

Electrical: 

Heater, for Unipotentlal Cathodes: 
Voltage  6.3 t 20%* ac or dc volts 
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 Pia 
Grid to cathode and 

heater   2.5 2.5 mg 
Plate to cathode and 
heater   0.4 1 Piff 

Pentode Unit: 
Grid No.1 to plate . . . 0.01 max. 0.006 max. ppf 
Grid No.1 to cathode 8 

grid No.3 6 internal 
shield, grid No.2. 
and heater   5 5 Mg 

Plate to cathode 6 grid 
No.3 & internal shield, 
grid No.2. and heater. . 2.6 3.5 Mg 

Heater to cathode 
(Each unit)  3 3. Pod 

Characteristics, Class Al Aaolitiers 

With heater voltage of 6.g volts 

Triode Unit Pentode Unit 
Plate Supply Voltage  150 250 volts 
Grid-No.2 (Screen-grid) 

Supply Voltage  - 110 volts 
Cathode Resistor  56 68 ohms 
Amplification Factor  40 - 
Plate Resistance (Approx.). 5000 400000 ohms 
Yransconductance  8500 5200 'mhos 
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" 0/32" 
Diameter 0  750" to 0.875" 
8-59 ELECTRON TUBE DIVISION 

RADIO CORPORATION OF AMERICA, HARRISON, NEW 1tRef 

DATA/. 



MEDIUM-MU TRIODE - 
SHARP- CUTOFF PENTODE 

Dimensional Outline 
Bulb 

See General Section 
  T6-1/2 

Base   Small-Button Novel 9-Pin (JEDEC No. E9-1) 
Basing Designation for BOTTOM VIEW   ,9AE 

Pin 1-Triode Plate Pin 7- Pentode 
Pin 2- Pentode Cathode, 

Grid No.1 Pentode 
Pin 3- Pentode Grid No.3, 

Grid No.2 Internal 
Pin 4-Heater Shield 
Pin 5-Heater 0 q Pin 8-Triode Cathode 
Pin 6- Pentode Plate Pin 9-Triode Grid 

CONVERTER SERVICE 

Maximum Ratline, Design-Maximum Values: 
Triode Unit Pentode Unit 

as Osc. as Mixer 

PLATE VOLTAGE. . . .... 330 max. 330 max. volts 
GRID-No.2 (SCREEN-GRID) 

SUPPLY VOLTAGE   330 max. volts 
GRID-No.2 VOLTAGE  See Grid-No. 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.2 Input 
Rating Chart at front of Receiving Tube Section 

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 . . . 200à max. 200A max. volts 

* When the heater is operated from storage—battery—with—charger supply 
or similar supplies, the normal battery—voltage fluctuation may be as 
muchas35 per cent or more. Although such variation in heater voltage 
is permissible for short periods, reliability can be increased with 
improved supply—voltage regulation. 

° With external shield JEDEC No.316 connected to cathode of unit under 
test except as noted. 

e With external shield JEDEC lio.315 connected to ground. 

A The dc component must not excessl 100 volts. 

8-59 ELECTRON TUBE DIVISION 
RADIO CORPORATION Of A/AFRICA. IIARINC.I, NOW RIMY 
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6678 /6U8-A 

MEDIUM-MU TRIODE-
SHARP- CUTOFF PENTODE 

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 applied under the following conditions: heater 
volts = 7.5 cycled one minute on and one minute off, heater 

135 volts positive with respect to cathode, and all 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: 

Trtode Unit: 

Average value  6800 pmhos 

With heater volts = 5, plate supply volts = 150, and 
cathode resistor (ohms/ bypassed = 56  

Pentode Unit: 

Average value  4100 pmhos 

With heater volts = 5, plate supply volts = 250, grid—No. 
2 supply volts = 110, and cathode resistor (ohms) bypassed 
= 68. 

8-59 ELECTRON TUBE DIVISION 
!MO CORPORATION OF FRICA. HARRISON. NEW nosey 
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6679/12 AT 7 
HIGH-MU TWIN TRIODE 

9—PIN MINIATURE TYPE 
Per use In mobile communications equipment 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathodes: 
Heater arrangement Series Parallel 
Voltage  12.6 t 20%* 6.3 ± 20%* ac or dc volts 
Current: 

At 12.6 volts. . . 0.15 amp 
At 6.3 volts . . . 0.3 amp 

Direct Interelectrode Capacitances (Approx.): 
Without With 
External External 
Shield Shield° 

Grid—Drive OPeration: 

Grid to plate (Each unit). . . 1.5 1.5 pef 
Grid to cathode and heater 

(Each unit)   2.2 2.2 Pe 
Plate to cathode and heater: 

Unit No  1   0.5 1.2 PiLf 
Unit No  2   0.4 1.5 Sif 

Cathode-Drive OPeration: 

Plate to cathode (Each unit) . 0.2 0.2 Agf 
Cathode to grid and heater 

(Each unit)  4.6 4.6 PPf 
Plate to grid and heater 

(Each unit)  1.8 2.6 mid 
Heater to cathode (Each unit).   2.4 2.4* PPf 

Characteristics, Class AI Aeallflow (Each Malt): 
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 /mhos 
Plate Current  10 ma 
Grid Voltage (Approx.) for plate ma = 10   -12 volts 

Mechanical: 

Operating Position  Any 
Maximum Overall Length   2-3/16" 
Maximum Seated Length  1-15/16" 
Length, Base Seat to BulbTop(Excducling tip). . 1-9/16" t3/32" 
Diameter   0.750" to 0.875" 
Dimensional Outline See General Section 
Bulb   16-1/2 
Base   Smell-Outton Novel 9-Pin (JEDEC No.E9-1) 

8-59 ELECTRON TUBE DIVISION 
ICADIO 1:00.01ATION OF AMERICA. .11.150.4. PM/ MI! 
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6679/I2AT7 

HIGH-MU TWIN TRIODE 

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 Heater of 
Unit No.2 

Pins 5&9-Heater of 
Unit No.1 

Pin 6-Plate of 
Unit No.1 

Pin 7-Grid of 
Unit No.1 

Pin 8-Cathode of 
Unit No.1 

Pin 9-Heater 
Mid-Tap 

AMPLIFIER --Clam; AI 

Values are for Each Unit 

Maximum Ratings, Design-lem:muer 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   

330 max. volts 

55 max. volts 
0 max. volts 

2.8 max. watts 

100 max. volts 

100 max. volts 

* When the heater il operated from storage-bettery-wi th-charger supply 
or similar supplies, the normal battery-voltage fluctuation may be as 
much as 35 per cent or more. Al though such variation in hanter voltage 
Is permlssible for short periods, reliability can be Increased wi th 
Improved supply-voltage regulat ion. 

O Wi th external sh I el d JEDEC No. 315 connected to heater except as noted. 

▪ Wi th external shield JEDEC No.315 connected to ground. 

SPECIAL RATINGS & PERFORMANCE DATA 

Neater-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 applied under the following conditions: heater 

volts = 15 (Series connection) cycled one minute on and 
one minute off, heater 135 volts positive with respect to 

cathode, and all 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)  4400 mmhos 
With heater volts = IO I Sertes connect Ion), plate supply volts 

= 250, and cathode resistor (ohms) bypassed = 200 

8-59 ÉLECTRON TUBE DIVISION 
RADIO CORPOINJION OF ANFACA. AMMON, NAV MS« 
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6680/I2AU7-A 
MEDIUM-MU TWIN TRIODE 

9-PIN MINIATURE TYPE 

Per use in mobile communisations equipment 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathodes: 
Heater arrangement Series Parallel 
Voltage  12.6 ± 20%* 6.3420%* ac or dc volts 
Current: 

At 12.6 volts. . . 0.15 amp 
At 6.3 volts . . . 0.3 arnp 

Direct Interelectrode Capacitances (Approx.): 
Without With 
External External 
Shield Shield° 

Grid to plate (Each unit). . 1.5 1.5 Pe 
Grid to cathode and heater 

(Each unit)   1.6 1.8 µid 
Plate to cathode and heater: 

Unit No  1   0.4 2 pmf 
Unit No  2   0.32 2 pmf 

Characteristics, Class 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 /mhos 
Plate Current  11.8 10.5 ma 
Grid Voltage (Approx.) forplatema=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±3/32" 
Diameter   0.750" to 0.875" 
Dimensional Outline See General Section 
Bulb   16-1/2 
Rase   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.1 
Pin 2-Grid of Pin 7-Grid of 

Unit No.2 Unit No.1 
Pin 3-Cathode of Pin 8-Cathode of 

Unit No.2 2 Unit No.1 
Pins 4.19-Heater of Pin 9-Heater 

Unit No.2 I Mid-Tap 
Pins 5 c19-Heater of 

Unit No.1 
8-59 ELECTRON TUBE DIVISION 

RADIO CORPORATION Of AMERICA. HARRISON. NEW MOIR 
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6680/I2AU7-A 

MEDIUM-MU TWIN TRIODE 

AMPLIFIER—Class AI 

Values are for Each Vest 

Maximum Ratings, Dessen-Naximuu Values: 

PLATE VOLTAGE   330 max. volts 
GRID VOLTAGE: 

Positive-bias value   0 max. volts 
PLATE DISSIPATION   3 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect 

to cathode  200 max. volts 
Heater positive with respect 

to cathode  200à max. volts 

Maximum Circuit Values: 

Grid-Circuit Resistance: 
For fixed-bias operation  0.25 max. megohm 
For cathode-bias operation  1 max. megohm 

* When the heater is operated from storage-battery-with-charger supply 
or similar supplies, the normal battery-voltage fluctuation may be as 
much as 30 per cent or more. Although such variation In heater voltage 
is permissible for short periods, reliability can be increased with 
improved supply-voltage regulation. 

° With external shield JEDECNo.D15connected tocathodeof unit under test. 

a The dc component must not exceed 100 volts. 

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 isapplied under the following conditions: heater 

volts = 15 (Series connection) cycled one minute on and 
one minute off, heater 135 volts positive with respect to 

cathode, and all 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 pmhos 
With heater volts = 10 (Series connection), plate volts = 250, 
and grid volts = -8.5. 

8-59 ELECTRON TUBE DIVISION 
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668V12AX7 
HIGH-MU TWIN TRIODE 

9-PIN MINIATURE TYPE 
For use in mobile communicattons equipment 

GENERAL DATA 

Electrical: 
Heater, for Unipotential Cathodes: 

Heater arrangement Series Parallel 
Voltage  12.6 ± 20%* 6.3±20r ac or dc volts 
Current: 

At 12.6 volts. . . 0.15 
At 6.3 volts . . . 

Direct Interelectrode Capacitances 

Grid to plate (Each unit). . .   
Grid to cathode and heater 

(Each unit)   
Plate to cathode and heater: 

Unit No  1  
Unit No  2  

amp 
0.3 amp 

(Approx.): 
Without With 
Externat Externat 
Shield Shield° 

1.7 1.7 Ma 

1.6 1.8 qif 

0.46 1.9 ma 
0.34 1.9 Ma 

Characteristics, Class 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   -1 -2 volts 
Amplification Factor   100 100 
Plate Resistance (Approx.) 0  08 0.0625 megohm 
Transconductance   1250 1600 ¿.mhos 
Plate Current  0.5 1.2 ma 

Mechanical: 

Operating Position   
Maximum Overall Length   
Maximum Seated Length  
Length, Base Seat to Bulb Top (Excluding 
Diameter   
Dimensional Outline  
Bulb   
Base   Small-Button Noyai 

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 &9-Heater of 

Unit No.2 
Pins 5&9-Heater of 

Unit No.1 

Any 
2-3/16" 

1-15/16" 
tip) . 1-9/16t3/32" 

0.750" to 0.875" 
See General Section 

16-1/2 
9-Pin (JEDEC No.E9-1) 

9A 
Pin 6-Plate of 

Unit No.1 
Pin 7-Grid of 

Unit No.1 
Pin 8-Cathode of 

Unit No.1 
Pin 9 -Heater 

Mid-Tap 

8-59 ELECTRON TUBE DIVSION 
'w.c. CORFOU/10N Of AMERICA. HAIMISON. NEW NUE, 
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6681/I2AX7 

HIGH-MU TWIN TRIODE 

AMPLIFIER-- Class Ai 

Values are for Each Unit 

Maximum Ratines, Destgn-Maxsnum 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  

330 max. volts 

55 max. volts 
0 max. volts 

1.1 max. watts 

200 max. volts 

200A max. volts 

When the heater is operated from storage-battery-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, reliability can be increased with 
improved supply-voltage regulation. 

O With external shield JEDEC 110.315 connected to cathode of unit under test. 
L The dc component must not exceed 100 volts. 

SPECIAL RATINGS & PERFORMANCE DATA 

Neater-Cycling Life Performance: 

This test is performed on a sample lot of tubes fromeach 
production run. A minimum of 2000 cycles of Intermittent 
operatlonisapplied under the following conditions: heater 

volts = 15 (Serles connection) cycled one minute on and 
one minute off, heater 135 volts positive with respect to 
cathode, and all other elements connected to ground. At 

the end of this test, tubes are checked for heater-cathode 

shorts and open circuits. 

ELECIRON TUBE DIVISION 
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6887 

TWIN DIODE 
7—PIN MINIATURE TYPE 

For switchin¡ applications in electronic computers 

GENERAL DATA 
Electrical: 

Heater, Pure Tungsten, for Unipotential Cathodes: 
Voltage  6.3   ac or dc 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 to Bulb Top (Excluding tip). . 1" ± 3/32" 
Maximum Diameter   3/4" 
Bulb   75-1/2 
Base   Smell-Button Miniature 7-Pin (JETEC No.E7-1) 

Basing Designation for BOTTOM VIEW  68T 

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.1 

SWITCHING SERVICE 

Values are for Each Unit 

Maximum Ratings, Absolute Values: 

PEAK INVERSE PLATE VOLTAGE   360 max. volts 
PEAK PLATE CURRENT m  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. volts 

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

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 
Heater Current   1 IBO 220 ma 

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

O Without external shield. 

n: See next page. 

4-57 TUBE onnuom TENTATIVE DATA 
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be 6887 

TWIN DIODE 

Note Min. Max. 

Direct Interelectrode Capacitance 
(Each unit): 
Plate to cathode  2 - 2 kiMf 

Plate Current (Each unit) . . . 1,3 3 9 ma 
Heater-Cathode Leakage Current 

(Each unit): 
Heater negative with respect 

to cathode  1,4 - 20 Ma 
Heater positive with respect 

to cathode  1,4 - 20 pa 
Leakage Resistance between plate 
and all other electrodes 
tied together (Each 
unit)   1,5 100 - megohms 

Note 1: With 6.3 volts ac or dc on heater. 
Note 2: Without external shield and with electrodes of unit not under 

test connected to ground. 

Note 3: With dc plate volts . 1.2. Electrodes of unit not under test con-
nested to ground. 

Note 4: With 150 volts dc between heater and cathode. 
Note 5: With plate 300 volts negative with respect to all other elec-

trodes tied together. 

SPECIAL RATINGS di PERFORMANCE DATA 

Neater-Cycling Life Performance: 
Cycles of Intermittent Operation. . . . 2000 min. cycles 

Under the following conditions: heater volts = 7.5 cycled 

one minute on and four minutes off, heater leo positive 
with respect to cathode, and plate volts = O. 

T 5-1/2  BULB— 
:3/32 

41A74-Z WUW -SUTTON MINIATURE 
7-PIN BASE 

JETEC N0E7-1 

• 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 
microseconds; overshoot, less than 5 per cent; and droop, less than 10 
per cent. 

* Measured from base seat to bulb-top line as determined by ring gauge of 
7/16' 1.0. 

4-57 
TUBE DIVISION 
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TWIN DIODE 
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6922 

Medium-Mu Twin Triode 
9-PIN  MINIATURE TYPE 

GENERAL DATA 

Electrical: 

Heater Characteristics and 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:" 

Grid to plate   
Grid to cathode, internal 

shield, and heater  
Plate to cathode, internal 

shield, and heater  
Heater to cathode   

Characteristice. Class Al 

Unit No.1 Unit 110.2 

1.4 1.4 

3.1 3.1 eidif 

1.75 1.65 Ygf 
2.6 2.7 mut. 

Aaplifier (Each Unit):b 

Plate Supply Voltage  100 90 volts 
Grid Supply Voltage   9 0 volts 
Cathode Resistor  680 120 ohms 
Amplification Factor  33 - 
Transconductance  12500 11500 unos 
Plate Current   15 12 ma 

Mechanical: 

Operating Position  Any 
Type of Cathodes  Coated Unipotential 
Maximum Overall Length  2-3/16" 
Maximum Seated Length   1-15/16" 
Length, BaseSeat toBulbTop(Excluding tip). . 1-9/16" t 3/32" 

- Diameter 0  750" to 0.875" 
Dimensional Outline   See General Section 
Bulb T6-1/2 
Rase Small-Button Noyai 9-Pin (JEDEC No. E9-1) 

Basing Designation for BOTTOM VIEW  BAJ 

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.1 

Pin 8-Cathode of 
Unit No.1 

Pin 9-Internal 
Shield 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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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: 
Peakc   100 max. ma 
Average   20 max. ma 

GRID INPUT 0  03 max. watt 
PLATE DISSIPATION: 
—E-ithcr —  -175 -nun 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 

e without external shield. 
Operation under conditions listedinleft-hand column is recommended be-
cause of the small spread in characteristics. 

C pulse duration (microseconds) = 200 max., duty factor = 0.10 max. 

SPECIAL RATIII6S ir PERFORMANCE DATA 

Shock Rating: 

Impact Acceleration   500 max. 

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

production run to determine ability 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. 

This test is performed on a sample lot of tubes to deter-
mine ability 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. 

o 

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



6939 

Twin Power Pentode 
9-PIN MINIATURE TYPE 

INTERNALLY NEUTRALIZED FOR PUSH-PULL AMPLIFIER SERVICE 
14 WATTS CW INPUT (ICAS) UP TO 500 Mc 

For Communications Equipment Operating at Fre-
quencies up to 500 Mc as a Push-Pull RF-Power-
Amplifier or  as a Frequency -Multiplier Tube 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Heater arrangement Series Parallel 
Voltage (AC or DC) 12  6 t 10% 6.3 ± 10% volts 
Current 0  3 0.6 amp 

Transconductance (Each Unit) 
for dc plate volts . 150, dc 
grid-No.2 volts = 150, and 
dc plate ma - 25   10500 pahos 

Mu-Factor, Grid No.2 to Grid 
No.1 (Each Unit) for dc plate 
volts = 150, dc grid No.2 volts 
= 150, and dc plate ma. - 25  31 

Direct Interelectrode Capacitances 
(Approx., Each Unit):* 
Grid No.1 to plate  0.15 
Grid No.1 to cathode & grid 

No.3, grid No.2, and heater  6.4 qzf 
Plate to cathode & grid No.3, 
grid No.2, and heater   1.6 Mg 

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" ± 3/32" 
Diameter 0  750" to 0.875" 
Dimensional Outline   See General Section 
Bulb 16-1/2 
Base Small-Button Novel 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 AMERICA 
Electron Tube Division Harrison, N. J. 

DATA I 
10-60 
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PUSH-PULL RF POWER AMPLIFIER -- Class C FM Telephony 

Values are on a ber -tube basis unless otherwise s*ecified 

MaXiMUM Ratings, Absolute -Maximum Values: 
18) to 500 lic 

CCS* !CAS, 

DC PLATE VOLTAGE  250 max. 250 max. volts 
DC GRID-No.2 (SCREEN-GRID) 
VOLTAGE . . . . . . .... 200 max. 200 max. volts ! 

DC GRID-No.1 (CONTROL-GRID) 
VOLTAGE   -1C0 max. -100 max. volts 

DC PLATE CURRENT  90 max. 100 max. ma 
CC GRID-No.1 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. DC 

Typical Operation: 
At 5oo Mc 

DC Plate Voltage  180 200 volts 
DC Grid-No.2 Voltage  180 200 volts 
DC Grid-No.1 Voltage  -20 -20 volts 
From grid resistor for 

each grid No.1 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.1 Current  1.5 1.5 ma 
Driver Power Output 

(Approx.)   1.2 1.2 watts 
Useful Power Output 

(Approx.).  5 6 watts 

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

 • 
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PLATE-MODULATED PUSH-PULLRF POWER AMPLIFIER --Class CTelephony 

Carrier conditions per tube for use 
with a maximum modulation factor of 

Values are on a per-tube basis 

NUN« Ratings, Absolute-Maximum Values: 

Uf' to 500 Nc 

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.1 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: 

1 

It 5oo Nc 
DC Plate Voltage  180 180 volts 
DC Grid-No.2 Voltage  180 180 volts 
DC Grid-No.1 Voltage  -20 -20 volts 

From grid resistor for 
each grid No.1 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.1 Current  0.6 1.5 ma 
Driver Power Output 

(Approx.)   1 1.2 watts 
Useful Power Output 

(Approx.) 1,  3.5 5 watts 

FREQUENCY TRIPLER -- Class C 

Values are on a per-tube basis 

Maximus Ratings, Absolute-Maximum Values: 

U0 to 500 Plc 

ccs* Icas, 

DC PLATE VOLTAGE  250 max. 250 max. volts 

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

DATA 2 
10-60 



6939 
ces* mist 

DC GRID-No.2 (SCREEN-GRID) 
VOLTAGE . . . . . .. .. 200 Max. 200 max. volts .s\ 

DC GRID-No.1 (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 n 
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. lce max. volts 
BULB TEMPERATURE (At hottest ( -) 

 polit on belh surfac..1. — 22'1 max— 225 max °C s-. / 

Typical Operation: 
UM to 500 Mc 

CC Plate Voltage  180 200 volts 
DC Grid-No.2 Voltage (Approx.)  180 190 volts 

Through resistor of   1200 1200 ohms 
DC Grid-No.1 Voltage  -74 -74 volts 

From grid resistor for 
each grid No.1 of   82000 82000 ohms 

Peak-to-Peak RF 
Grid-No.1 Voltage   165 165 volts 

DC Plate Current  40 46 Ma 

DC Grid-No.2 Current  9.7 11 ma 
DC Grid-No.1 Current  1.8 1.8 ma 
Driver Power Output 

(Approx.)   1.1 1.1 watts 
Useful Power Output 

)Approx.) é  1.8 2.2 watts  

— i 
a Without external shield. 

e Key-down conditions per tube without amplitude modulation. Amplitude 
modulation essentially negative may be used if the positive peak of 
the audio-frequency envelope does not exceed 115% of the carrier 
conditions. 

Contlruous Commercial Service. 

y Intermittent Commercial and Amateur Service. 

This value of useful power Is measured at load of output circuit. 

OPERATING CONSIDERATIONS 

Shielding of the 6939 in "straight-through" rf-amplifier 
service may be required for stable operation. 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 4 and 5 and the space between pins 1 ( ) 

and 9, is generally adequate for this purpose. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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The heater may be effectively bypassed 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 asultable 

rf choke followed 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 

cathode-lead inductance. 

The Tt impedance between grid 110.2 and the cathode must 
be kept mw, usually by means of a suitable bypass capacitor. 
In telephony service when grid No.2 is modulated, a smaller 

bypass capacitor than is used for telegraphy service may be 
required in order to avoid excessive af bypassing. However, 
if the capacitance value is too small, rf feedback may occur 

between plate and grid No.1, depending on the circuit layout, 
operating frequency, and power gain of the stage. AF bypassing 
difficulties can usually be eliminated 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 prevent generation of Parasitic 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 

•• 

Er b.3 VOLTS 

PARALLEL HEATER 
ARRANGEMENT. 

GRID-N22 VOLTS = 200 

• •:! 
GRID-NAI (ICI) MILLIAMPERES 

di o o  o  
N N - o 

?,O O I _ 

absbit 
92CM-10bI3 

Ci) RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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6939 
AVERAGE CONSTANT-CURRENT CHARACTERISTICS 

Each Unit 
4-26.3 VOLTS PARALLEL -IbrPLATE MILLIAMPERES 
HEATER ARRANGEMENT. --Ic2=GRID-N22 MILLIAMPERES 

GRID-4922 VOLTS=200 ----Ici=GRID-N21 MILLIAMPERES 
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GRID-N2 1 VOLTS 
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RADIO CORPORATION OF AMERICA 
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7044 

Medium-Mu Twin Triode 
9-PIN MINIATURE TYPE 

For Computer and other "On-Off" Control 
Applications 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 5% volts 
Current 0  45 0.9 amp 

Direct lnterelectrode Capacitances (Approx ):' 
Grid to plate (Each unit)   6 mgf 
Grid to cathode and heater (Each unit).   4.8 Maa 
Plate to cathode and heater 

(Unit No.1) 0  65 Mg 
Plate to cathode and heater 

(Unit No.2) 0  55 /*if 
Grid to grid  0.1 Mgf 
Plate to plate  1.4 gaif 
Heater to cathode (Each unit)   6 ggf 

Characteristics (Each Unit): 

Plate Voltage   90 120 volts 
Grid Voltage  b -2 volts 
Amplification Factor  - 21 
Plate Resistance (Approx  )   - 1750 ohms 
Transconductance  - 12000 mmhos 
Plate Current   47 36 ma 
Grid Current  250 - ma 
Grid Voltage (Approx.) for plate volts 
= 150 and plate ma - 200  - -11 volts 

Mechanical: 
. Operating Position. . . . Any, but for the utmost in service, 

tube should beverticalwith 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, BaseSeattoBulbTop (Excluding tip) . . . 2" ± 3/32" 

0  750" to 0.875" 
,-- Dimensional Outline   See General Section 
( Bulb 16-1/2 
'--- Base Small-Button Noval 9-Pin (JEDEC No.E9-1) 

Diameter 

..Indicates a change. 

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

DATA I 
3-62 
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Rasing Designation for BOTTOM VIEW 941 

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 5d 8- Heater of 
Unit No.1 

Pin 6-Cathode of 
Unit No.1 

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 Specified, Values are for Each Unit 

Maximum Ratings, Absolute-Maximum Values: 

PLATE VOLTAGE: 
Average  300 max. volts ( 
Peak positive-K(1%e — 600--ma vers- ='--

GRID VOLTAGE: 
DC 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 
Peak*  200 max. ma 

CATHODE CURRENT: 
Average  50 max. ma 
Peak* 

PLATE D ISSIPATION:  400 max. ma Either plate 4  5 max. watts 

Both plates (Both units operating) 8 max. watts 
PEAK HEATER-CATHODE 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. °C 

Minimum Circuit Values: 

Grid-Circuit Resistance: 
For fixed-bias operation 
For cathode-bias operation 

0  1 max. megohm 
0  5 max. megohm 

4 Without external shield. 

b Adjusted for indicated grid current. 

C Under the following conditions; rectangular pulse; pulse duration. 
10 microseconds; pulse—repetition rate, 1 x 105 pps; and duty factor, ) 
0.010 t 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 dc component must not exceed 100 volts. 

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



7044 

o 

C 

( ) 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Unless Otherwise Specified, Values are for Each Unit 

Note Nin. Max. 

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 ma 
Reverse Grid Current  1,2 - -1.5 gua 
Heater-Cathode Leakage Current: 
Heater negative with 

respect to cathode 1  5 - 30 gua 
Heater positive with 

respect to cathode 1  5 - 30 ma 
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 

Mote 1: With heater volts = 12.6 ac or dc (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: e4.^ plate elttste-st9:0 andrd separatel y.v ttlgf, andoluedeedr U';t grid va 
to ground. 

Note 4: With plate volts = 150 and grid volts =-14. Each unit tested 
separately. Unit not under test connected to ground. 

Note 5: With 100 volts dc between heater and cathode. 

Note 6: With plate volts w -500. 

Note 7: With grid volts w -SOO. 

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 applied underthe following conditions: heater 
volts = 15 (Series heater arrangement) cycled one minute on 

and four minutes off, heater 180 volts positive with respect 

to cathode, and all 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 runts life tested 

at heater volts = 12.6 (Series heater arrangement) and with 
zero cathode current. At the end of 1000 hours, tubes will 
not show acathode-interface resistance in excess of 25 ohms 

when measured in accordance with Method 13, the Complementary 
Network Method, of ASTM Standard F 300-571 at heater volts = 
11.4, plate volts = 75, plate current adjusted to 6.5 

milliamperes, and 50-kc, square-wave signal voltage of 
0.2 volt. 

...Indicates a change. 

RADIO CORPORATION OF AMERICA 
Electron Tube DiNiSi00 Harrison, N. J. 
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AVERAGE CHARACTERISTICS 

Each Unit 
Ef=6.3 VOLTS 
PARALLEL HEATER ARRANGEMENT. 
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7054 

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 
to40Mc, and asa Modulator and AF-Power-Amplifier Tube. 

The 7054 Is the same as the 807717054 except for the following 
ttems: 

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" 

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

DATA 
5-62 
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7055 
TWIN DIODE 
7-PIN MINIATURE TYPE 

For use in mobile communications equipment operattné from 
6-cell storage-battery systems. Useful as a detector in AN 
and FN receivers, as a full-wave rectifier in power supplies 
having lowdc requirements, and in speech-clipper applications. 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathodes: 
Voltage range  12 to 15   ac or dc volts 
Current (Approx.) at 

13.5 volts   0.155  amp 
Direct Interelectrode Capacitances (Approx.):° 

Plate to cathode, internal shield, 
and heater (Each unit) . . ... ... , 3.2 AO. 

Cathode to plate, internal shield, 
and heater (Each unit)   3.6 pe 

Plate of unit No.1 to plate of 
unit No 2   0.026 ppf 

Mechanical: 

Operating 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" 
Diameter   0.650" to 0.750" 
bimensional Outline See General Section 
Bulb   T5-1/2 
Base   Small-Button Miniature 7-Pin (JETEC No. E7-1) 

Basing Designation for BOTTOM VIEW  681 

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 No.2 

Pin 6-Internal 
Shield 

Pin 7-Plate of 
Unit No.1 

Maximum Ratings, Absolute Values: 

PEAK INVERSE PLATE VOLTAGE   350 max. volts 
60 max. ma 
10 max. ma 

PEAK PLATE CURRENT PER PLATE 
DC OUTPUT CURRENT PER PLATE  
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 
Heater positive with respect to cathode. 

Typical Operation: 

The two units may be used separately or in Parallel 

Heater Voltage 

°: See next page. 

11-58 

120 max. volts 
120 max. volts 

13  5 volts 

ELECTRON TUBE DIVISION TENTATIVE DATA 
RADIO C0110IIATION or »AMC*, .ealsotv, NEW RIMY 
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TWIN DIODE 

AC Plate Voltage per Plate IRMSI   
Minimum Total Effective Plate-Supply 

Impedance per Plate   
DC Output Current per Plate   

117 

300 
9 

  (I) 
volts 

ohms 
ma 

O With external shield JETEC No.316 connected to cathode of unit under 
test. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Nin. Max. 

Heater Current  1 0.143 0.167 amp 
Plate Current per Plate 1  2 15 - ma 
Heater-Cathode Leakage Current 
  +Each unitf— 

Heater negative with 
respect to cathode 1  3 - 5 »a 

Heater positive with 
respect to cathode 1  5 - 5 »a 

Leakage Resistance: 
Plate to all other electrodes 

of both units tied together. . 1,4 50 - tnegohrns 

Mote 1; With sic or dc heater volt, . 13.5. 
cote 2: With plate volts = 5 and electrodes of unit not under test 

connected to ground. 

Note 3: With 100 volts dc between heater and cathode. 
Nee 4: With plate 300 volts negative with respect to all other elec— 

trodes of both units tied together. 

SPECIAL RATINGS & PERFORMANCE DATA 

Neater-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 applied underthe following conditions: heater 
volts = 17 cycled one minute on and four minutes off, heater 

135 volts negative with respect to cathode, and all other 
elements connected toground. 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 quality of the individual tube 
and to guard against epidemic failures. Life testing is 

conducted under the following conditions: heater volts = 
15 and maximum—rated plate current. 
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7056 
SHARP-CUTOFF PENTODE 

7—PIN MINIATURE TYPE 

- For use in mobile communications equipment 0PerutinÉ from 
6-cell storage-battery systems. Useful as tf or rf ampli fier 
at freouencles up to 45 Mc. 

o 

GENERAL DATA 
Electrical: 

Heater, for Unipotential Cathode: 
Voltage range  12 to 15 
Current (Approx.) at 

13.5 vol ts   0.15 
Direct interelectrode Capacitances: 

Without With 
External External 
Shield Shield° 

Grid No.1 to plate 0  02 max. 0.01 max. me 
Grid No.1 to all other 

electrodes except plate. . . 6.5 6.5 Pgf 
Plate to all other electrodes 
except grid No.1   2 3 PlAf 

Characteristics, Class .A1 Amplifier: 

Heater Voltage   13.5 volts 
Plate-Supply Voltage   200 volts 
Grid No.3 (Suppressor Grid). . Connected to cathode at socket 
Grid-No.2 (Screen-Grid) Supply Voltage .   150 volts 
Cathode Resistor   180 ohms 
Plate Resistance (Approx.)   0.6 megohm 
Transconductance   6200 mmhos 
Plate Current  9.5 ma 
Grid-No.2 Current  2.8 ma 
Grid-No.1 (Control-Grid) Voltage (Approx.) 

for plate ma - 100   -7 volts 

Mechanical: 

ac or dc volts 

Nap 

Operating Position   
Maximum Overall Length 
Maximum Seated Length 

Any 
2-1/8" 
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   15-1/2 
Base   Small-Button Miniature 7-Pin (JETEC No.E7-1) 

Basing Designation for BOTTOM VIEW  7CM 

Pin 1-Grid No.1 
Pin 2-Cathode 
Pin 3-Heater 
Pin 4-Heater 
Pin 5- Plate 

Pin 6-Grid No.2 
Pin 7-Grid No.3, 

Internal 
Shield 

° With external shield JETEC No.316 connected to cathode. 
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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.2 Input Rating Chart 

at front of Receiving Tube 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.2 Input Rating Chart 

at front of Receiving Tube Section 
PLATE DISSIPATION  2 max. watts 
PEAK HEATER—CATHODE VOLTAGE: 
Ileater_negative_with re ,pe,t to—ca-thede. — 120-max. volts 
Heater positive positive with respect to cathode. 120 max. volts 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 

Heater Current   1 0.138 0.164 amp 
Transconductance   1,2 5000 7400 yambos 
Plate Current  1,3 6.5 12.5 ma 
Grid—No.2 Current  1,3 1.6 4 ma 
Reverse Grid—No.1 Current. . .   1,4 — —1 Ma 
Heater—Cathode Leakage Current: 

Heater negative with 
respect to cathode 1  5 — 20 e 

Heater positive with 
respect to cathode   1,5 — 20 Ma 

Leakage Resistance: 
Between grid—No.1 and all 
other electrodes tied 
together   1,6 50 — megohms (1) 

Between plate and all other 
electrodes tied together . . 1,7 50 — megohms 

Note 1: With ac or dc heater volts . 13.5. 

Note 2: With dc plate-supply volts = 200, grid-No.2 supply volts =150. 
grid No.3 connected to cathode at socket, cathode resistor 
(ohms) 180. and cathode-bypass capacitor (Ad) = 1000. 

Note 3: With dc plate-supply volts * 200, grld-No.2 supply volts = 150, 
0 grid No.3 connected to cathode at socket. and cathode resistor 

(ohms) = 180. 

Mote 4: With dc plate volts = 200, grid-No.2 volts . 150. grid No. , 
connected to cathode at socket. and grid-lio.i volta -1.5. 

Note 5: With 100 volts dc between heater and cathode. 

Note 6: keiletx clieds.  tied tgrg).= .. negative with respect to all other 

Note 7: With plate 300 volts negative with respect to all other elec-
trodes tied together. 

11-58 ELECTRON TUBE eifinSKIN TENTATIVE DATA 1 
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SHARP-CUTOFF PENTODE 

SPECIAL TESTS & PERFORMANCE DATA 

Neater-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 l d applied underthe following conditions: heater 
volts = 17 cycled one minute on and four minutes off, heater 

135 volts negative with respect to cathode, and all 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 tubas from each 
production run under the following conditions: heater 

volts = 13.5, plate-supply volts = 200, grid No.3 connected 
to cathode, grid-No.2 volts = 150, grid-No.I volts = -2, 

plate load resistor (ohms} = 2000, and vibrational accelera-

tionof 2.5 gat 25 cps. In this test,the rms output voltage 

must not exceed 250 millivolts. 

500-Hour Intermittent Life Performance: 

This test is made ona sample lot of tubes from each produc-

tion run to insure high quality of the individual tube and 
to guard against epidemic failures. Life testing is con-
ducted under the following conditions: heater volts = 15 

and maximum-rated plate dissipation and grid-440.2 Input. 
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7057 

MEDIUM-MU TWIN TRIODE 
9-PIN MINIATURE TYPE 

For use inmobilecommunicattons equipment operating from 6-cell 
storage-battery systems. Useful as anrf amplifier in direct-
coupled cathode-drive circuits at frequencies up to 200 Mc. 

; 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathodes: 
Voltage range  12 to 15 . . . . ac or dc volts 
Current (Approx.) at 

13.5 volts   0.18 
Direct Interelectrode Capacitances: ° 

Unit go.1 Unit No.2 
Grid to plate  1.2 1.2 pmf 
Grid to cathode, internal shield, 

and heater   2.6 - ggf 
Plate to cathode, internal 

shield, and heater   1.2 - MMf 
Plate to cathode   0.12 0.12 etµf 
Cathode to heater  2.6 2.7 ppf 
Cathode to grid, internal shield, 

and heater   - 5 µµf 
Plate to grid, internal shield, 

and heater   2.2 of 
Plate of unit No.1 to plate of 

unit No  2   0.01 max. gmf 
Plate of unit No.2 to plate and 

grid of unit No  1   0.C24 max. gmf 

Characteristics, Class AI Amplifier (Each Unit): 

Heater Voltage   13.5 volts 
Plate-Supply Voltage   150 volts 
Cathode Resistor   220 ohms 
Amplification Factor   36 
Plate Resistance (Approx.)   5300 ohms 
Transconductance   6800 peos 
Plate Current  10 ma 
Grid Voltage (Approx.) for plate Ma =10  -12 volts 

Mechanical: 

Operating Position  Any 
Maximum Overall Length   2-3/16" 
Maximum Seated Length  1-15/16" 
Length, BaseSeatto Bulb Top (Excluding tip) .1-9/16" ± 3/32" 
Diameter   0.750" to 0.875" 
Dimensional Outline See General Section 
Bulb   T6-1/2 

° With external shield JETEC 50.315 connected to pin 9. 

amp 
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MEDIUM-MU TWIN TRIODE 

Base Small-Button Noyai 9-Pin (JETEC No.E9-1) 
Rasing 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.1 

Pin 8-Cathode of 
Unit No.1 

Pin 9- Internal 
Shield 

AMPLIFIER -- Class AI 

Values are for Each Unit 

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 Values: 

Grid-Circuit Resistance   0.5 max. megohm 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Values are for Each Unst Unless Otherwise Specified 

Ilote Min. Max. 

Heater Current  1 0.165 0.195 amp 
Direct Interelectrode 
Capacitances: 
Grid to cathode, internal 

shield, and heater 
(Unit No.1)   2 2.05 3.15 me 

Cathode to grid, internal 
shield, and heater 
(Unit No.2)   2 4.1 5.9 Nd 

Plate to grid, internal 
shield, and heater 
(Unit No.2)   2 1.9 2.5 Pe 

Amplification Factor  1.3 26 46 
Plate Current   1,4 7 13 Me 
Transconductanca  1,3 5800 7800 ¿sobos 
Reverse Grid Current 

(Total--both units)   1,5 - -2 µa 
Heater-Cathode Leakage Current: 
Heater negative with 

respect to cathode  1,6 - 20 ma 
Heater positive with 

respect to cathode  1,6 - 20 pa 

11-58 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
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MEDIUM-MU TWIN TRIODE 

Leakage Resistance: 
Between grid and all other 

electrodes of both units 
tied together  

Between plate and all other 
electrodes of both units 
tied together  

Note Nin. Max. 

1,7 50 

1,8 50 

- megohms 

- megohms 

Note 1: With ac or dc heater volts • 13.5. 
Note 2: With external shield JETEC No.315 connected to pin 9. 

mote 3: With dc 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 4: With dc plate-supply volts . 150, and cathode resistor (ohms) . 
220. Each unit tested separately. Electrodesof unit not under 
test are connected to ground. 

Mote 5: Withdc plate-supply volts • 250, cathode resistor (ohms) • 250, 
and grid resistor (megohms) . 0.5. Units are tested in parallel 
with cathode and grid resistors common to both units. 

Note 6: With 150 volts dc between heater and cathode. 

Note 7: lodifttf,logic,lesvfilà rtigreat ive .with respect to all other electrodes 

mote 8: With plate,00volts negativo with respect to all other electrodes 
of both 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 applied underthe following conditions: heater 

volts . 17 cycled one minute on and four minutes off, heater 

180 volts negative with respect to cathode, and all other 

elements connectedto ground. At the endof 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 following conditions: units 

connected in parallel, heater volts = 13.5, plate-supply 

volts = 250, grid volts = -8, 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 

millivolts. 

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

production run to insure high qualltyofthe individual tube 

and to guard against epidemic failures. Life testing is 

conducted under the following conditions: heater volts = 

15 and maximum-rated plate dissipation. 
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HIGH-MU TWIN TRIODE 
9-PIN MINIATURE TYPE 

For use tnmobtle communicattonsequipmentoperattng from 6-cell 
storage-batterysystems. Useful tnphase-tnuerter, resistance-
coupled-amplifier, and low-frequency-osctllator applleattons. 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathodes: 
Voltage range  12 to 15 
Current (Approx.) at 

13.5 volts   0.155 
Direct Interelectrode Capacitances:° 

Unit go.1 Unit '0.2 
Grid to plate  1.7 1.7 ppf 
Grid to cathode and heater . .   1.6 1.6 µid 
Plate to cathode and heater. .   0.46 0.34 mgf 

Characteristics, Class AI Amplifier (Each Unit): 

Heater Voltage   13.5 volts 
Plate Voltage  250 volts 
Grid Voltage   -2 volts 
Amplification Factor   100 
Plate Resistance (Approx.)   ohms 61000 
Transconductance   1650 ¿.mhos 
Plate Current  1.25 ma 
Grid Voltage (ApRrox.) for plate 
pa = 10 ,  -5 volts 

Mechanical: 
Operating Position   
Maximum Overall Length   
Maximum Seated Length  
Length, Base Seat to Bulb Top 

(Excluding tip)   1-9/16" ± 3/32" 
Diameter   0.750" to 0.875" 
Dimensional Outline See General Sectson 
Bulb   T6-1/2 
Base   Small-Button Noval 9-Pin (JETEC No.E9-1) 

9EF 

ac or dc 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 

Pin 4-Heater 
Pin 5-Heater 
Pin 6-Plate of 

Unit No.1 

°: see next page. 

Any 
2-3/16" 
1-15/16" 

Pin 7-Grid of 
Unit No.1 

Pin 8-Cathode of 
Unit No.1 

Pin 9-Internal 
Connection--
Do Not Use 
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HIGH-MU TWIN TRIODE 

AMPLIFIER -- Class AI 

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 CHART No.25 
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 

O Without external shield. 

CHARACTERISTICS RANCE VALUES FOR EQUIPMENT DESIGN 

Values are for Each Unit Unless Otherwise Specified 

Note Mtn. Max. 

Heater Current  1 0.143 0.167 an 
Amplification Factor 12 85 115 
Plate Current 1  2 0.9 1.75 ma 
Transconductance 1  2 1360 2100 ',mhos 
Reverse Grid Current (Total--

both units) 1  3 - -1 µa 
Heater-Cathode Leakage Current: 

Heater negative with 
respect to cathode 1  4 - 20 Pa, 

Heater positive with 
respect to cathode 1  4 - 20 pa 

Leakage Resistance: 
Between grid and all other 
electrodes of both units 
tied together '1  5 

Between plate and all other 
electrodes of both units 
tied together 

50 - megohms 

16 50 - megohms 

Rote 1: With ac or dc heater volts . 15.5. 

Note 2: With dc plate volts = 250, and dc grid volts . —2. Each unit 
tested Separately. Electrodes of unit not under test are 
connected to ground. 

Cote 3: With dc plate volts = 250, grid resistor (megohms) . 1 common 
to both units, and dc grid volts . —2. Units are teste 
in parallel.  
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HIGH-MU TWIN TRIODE 

Mote 4: With 100 volts dc between heater and cathode. 

Mote 5: With grid 100 volts negative with respect to all other electrodes 
Of both units tied together. 

Note 6: with plate SOO volts negativewith respect to all other electrodes 
of both 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 applied under the following conditions: heater 
volts = 17 cycled one minute on and four minutes off, 
heater 135 volts negative with respect to cathode, and all 

other elements connected to ground. At the end of this test, 
tubes are checked forheater—cathodeshortsand open circuits. 

Low-Frequency Vibration Performance: 

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

production run under the following conditions: units con— 

nected in parallel, 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 millivolts. 

500-Hour Intermittent Life Performance: 

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

production runtoinsure high quality of the individual tube 
and to guard against epidemic failures. Life testing is 

conducted under the following conditions: heater volts = 
15 and maximum—rated plate dissipation. 
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AVERAGE CHARACTERISTICS 
EACH UNIT 

manarnanneMM MMMMMMMMMMMMMMMMMM MMMMMMMMMMMMM 
mE,.13.5yousemennelli MMMMMMMMMMMMMMMMMMMM UMIUMUMBe 

MMMMMMMMMMMM MBIMUMMMB MMMMMMMMMMM Mee 

IMMUMMIMMUMMIMMUMMU MMMMM 
MearningliffleaMMUMMUM 
mmennenamilaMM MMMMMMMMMMMM 
RUMMMUMMUMMUMMIMUMMIRM 

MMMBMMUMMWM MM MM OeíamMil 
MOMMMUMUMMIMMe4ZMían MM M M 
ImMUMMIOMMBMG M e-

MMMMM me MMMMMM »MAW 
anaMMIAMMMMUMBranaMM 
BIM MMMMMMMMMMM MMMMM 
MMMMM MMMUMUMMMUUM 
MUMBOMMMAMMUMMBUMMIIM 
mmummunl uu 
umnammmuefflumemmum 

0.14 

012 

004 

0.02 

o 
-4 -3 -2 

GRID VOLTS 

MMMMMMMMMM »MUM 
allineaMMINUMMUMBBM 
MMMMMM MMannufflImimm 
MMIIUnime.W.iii-11111Ma 
ommom - 1-.111211fflin 
iliMzumilnapennítifflinn 
í M M pm MM mummum 

MMMMMM 
MMMMMMMM Wan 

mu▪ mnsmarmammuummuma 
MaraMiuffli MMMMMMM 
▪ MMMM gnaelliMMUMM 
BeininnMeMMUMMIIMUMB 
MaMMMUMIt MMMMMMM nun 
MinannWitaMMUMMMOMm 

Rem»•MMMMM 
MMMMM MMMIIMMUMMUMUm MMMMM allellernan MMMMM Una 
anneMinin. MMMMMM pmennimininnifflin MMMMMMMMMMM MOM 
MMMMMM MMMUMMIfflins mmenalMMM MMMMMMMMM 

maliniffliMUUMUMMINISM 
MMOUMMOBateMMOMMUMMUMinnfflinliniennannean 

IMMMUMMBUMMUMMMIfflimimmirninnirnan 
OIMMUMMUMMIMMUMMIMMUMMOMUMMMUMMUMMUM 
UMMUMMMUMMinaffliamm MMMMM NUMMMUM MMMMMMMMM 

unlfflannellial» MMMMMMMMMMMM MMUMBMMMMIM 
UMMIMMUUMI UMBIIMMOMMOURIMUU MMMMMMM 
MMMMMM MMaineMMUMMUMBrnanneMmannim MMMMM »Mu 
BannUMBMBMUUMMIMIffle O•MMMMMM Men 

• gm mummommennummummummumusimmu MMMM er M  
II .1 •UMW: 

MMMMMMMMMMMM ame› MMMMMMMMMMM »nee 
m▪ ummesemesimmummunerammummememammmum 

IMINIMUMMVUUMMUMIMUMMMMUMMO 
MMMMM allinUnimannumim  
  MMMMM »MOB 

M▪ MMMMM MUMMIUMMUMMUJI  I  
MMMMMM MU». M 
MMMMMM eleMOMMIMMVIMUMMBOUBleernanni 
mommommumemumummumummromm 
MMUMMUMMUMMIMMMIOOMMIMMUMUMB2 M  

ImmummeamimM MMMMM M WM» 
MMMMMM nalannumw immmu  

 IMMIMMIMUfflUMMMBIAIIMMOMIUMMMMVI 
MenifflinennarndenuMMUMULIBUMMUMMIWarnamM 
MMMMMM IMIMMMUMWAMMUMMLWOMMMilmill MMMMM 
mmaannarnaUBMWAMMI MMMMM wimmiummilmilannim 

ru ,e  
Inummummammummumwommumm 

emniMMBOMMMUMBILIMMUMMA MMMMM Menem  
mummummememuumweemumegmumumminheamem 
muummummurecommommulummommummumw MMMM 

vi O  or/ ow ;wan 
MMMMM MMUMMOMUMMIMMUMWellInUMMMUWNUTAIMUMMR 
MUUMMBIUMMUI eAMIIMMIUMMAMMOMM 
MUMMIIIMMMIWJAMMUMMMUMUMU MMMMM 

ABMMOMMI  
»MMMUMMUNAIMMIIMIUMUMMMUMMMUMMUUMMM 

u MMMMM MUMMIIMMUMMum 
OMMUM  MItyaMMMMM rniffliMMMMMMMMMMMM MOIMMUM 
MUMUMUmmeu FIMMUMMUMBMW 
mminenneellirnennenimilarnanu  
MIMMUNWORMUMMUMINIUMMU MMMMM  
»MMUMMOIAMMUMMMMIUMMUU MMMMMMMM »Banana 

eui MMMM »act» MMMMM rommummummum 
mumeummummumammummsummummumummumme 
MUMMIlidu rof. 
mommeennommummaummummmutemmummummumum 
MUMIrarn MMMMMM MISMOMMUMMMU 
mersrAm MMMMMM mummummuumammummamma 
mumammunammenummummr,memmmummmus 
MreUr  
MIMUMMIM MMMMMM u MM nummummi MMMMMM MU» 
 MMMMM IMMMOMMMUMMUMBIUME 

mmemmumm MM u MM mammoutimmummumummul 
MMMMMMMMMMMM memsommummumummummammummi 

2500  II  

2000, 
O 

3 

L) 

1500 

Lu 
L) 

< 

L) 
000 3 o 

O 

500 

ELBTRONTUBEDIVISION 
MID ce.,.anc» f AMERICA, HAM., mew min 



1 



_ 

s3i 
7059 

MEDIUM-MU TRIODE-
SHARP-CUTOFF PENTODE 

9-PIN MINIATURE TYPE 

For use tn mobile communlcations equipment 
operatinj from 6-cell storaée-battery systems 

GENERAL DATA 
Electrical: 

Heater, for Unipotential Cathodes: 
Voltage range  12 to 15 
Current (Approx.) at 

13.5 volts . . . . . 0.195 
Direct Interelectrode Capacitances: 

ac or dc volts 

Without With 
External External 
Shield Shield° 

amp 

Triode Unit: 
Grid to plate  1.7 1.7 mef 
Grid to cathode and heater   2.7 2.7 mid. 
Plate to cathode and 

heater   0.4 1 Mg 

Pentode Unit: 
Grid No.1 to plate   0.01 max. 0.006 max. mgf 
Grid No.1 to all other 

electrodes except plate.   5 5 Pea 
Plate to all other 
electrodes except 
grid No  1   2.5 3.4 I4if 

Heater to cathode (Each unit)  3 3. Pilf 

Characteristics, Class AI Amplifier: 

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 
Amplification Factor   40 - 
Plate Resistance (Approx.) 4700 400000 ohms 
Transconductance   8500 5200 mmhos 
Plate Current  18 10 " ma 
Grid-No.2 Current  - 3.5 ma 
Grid-No.1 Voltage (Approx.) for 

plate ma - 10  -12 -10 volts 

Mechanical: 

Operating Position  Any 
Maximum Overall Length   2-3/16" 
Maximum Seated Length  1-15/16" 
Length, BaseSeat to Bulb Top (Excluding tip) .1-9/16" ± 3/32" 
Diameter   0.750" to 0.875" 
Dimensional Outline See General Section 

°,°: See next page. 
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7059 

MEDIUM-MU TRIODE— 
SHARP-CUTOFF PENTODE 

Bulb T6-1/2 
Base Small-Button Novel 9-Pin (JETEC 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 

AMPLIFIER -- Class AI 

)Maximum Ratings, Absolute Values: 

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   Set Grid—No. InPut 
Rating Chart at front of Receiving Tube Section 

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

GRID-No.2 INPUT; 
For grid-No.2 voltages up to 

150 volts   0.5 max. watt 
For grid-No.2 voltages 
between 150 and 300 volts . - See Grid-No. 2 Input 

Rating 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 

Grid-No. 1-Circuit Resistance: 
For fixed-bias-operation. . . 0.5 max. 0.5 max. megohm. 
For cathode-bias operation. . 1 max. 1 max. megchm 

° With external shield JETEC No.315 connected to cathode of unit under 
test except as noted. 

e With external shield JETEC No.315 connected to ground. 

11-58 ELECTRON TUBE DPASeN TENTATIVE DATA 1 
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7059 
MEDIUM-MU TRIODE-

SHARP- CUTOFF PENTODE 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Mum. Max. 

Heater Current . .  1 0.179 0.211 amp 
Transconductance (Triode unit)  1,2 6800 10200 pmhos 
Plate Current (Triode unit). .  1,3 12.7 23.3 ma 
Transconductance (Pentode unit) 1,4 3900 6500 pmhos 
Plate Current (Pentode unit) .  1,5 7.5 12.5 ma 
Grid-No.2Current (Pentode unit) 1,5 2.2 4.8 ma 
Reverse Grid-No.1 Current 

(Total--both units)   1,6 -1.5 Pa 
Heater-Cathode Leakage Currant 

(Each unit): 
Heater negative with 

respect to cathode   1,7 5 Pa 
Heater positive with 

respect to cathode   1,7 5 Pa 
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 :lc or dc heater volts   13.5. 

Note 2: With dc plate-supply volts • 150. cathode resistor (ohms) • 
56, and cathode-bypass capacitor (µf) . 1000. 

Note 3: With dc plate-supply volts • 150. and cathode resistor (ohms) . 
56. 

Note 4: With dc plate-supply volts • 250, grid-No.2 supply volts • 110, 
cathode resistor (ohms) • 68, and cathode-bypass capacitor 
(µf) • 1000. 

Note 5: With dc plate-supply volts . 250. grid-No.2 supply volts . 110, 
and cathode resistor (ohms) . 68. 

Note 6: With triode dc plate volts . 150, pentode dc 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 dc between heater and cathode. 

Note 8: With grid No.1 100 volts negative with respect to all other 
electrodes of both units tied together. 

Note 9: With plater° volts negativewith respect to all other electrodes 
of both 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 applied underthe following conditions: heater 

volts . 17 cycled one minuteon and four minutes off, heater 

135 volts negative with respect to cathode, and all other 

elements connected to ground. At the end of this test, tubes 

are checked for heater-cathode shorts and open circuits. 

11-58 ELECTRON TUBE DIVI9ON TENTATIVE DATA 2 
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7059 

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 following conditions: 

Triode Unit: 

Heater volts = 13.5, plate-supply volts= 150, grid volts IC) 

= -1.5, plate load resistor (ohms1= 2000, and vibrational 

acceleration of 2.5 g at 25 cps. In this test, the rms 
output voltage must not exceed 150 millivolts. 

Pentode Unit: 

Heater volts = 13.5, plate-supply volts = 250, grid-No.2 

volts = 110, grid-No.I volts = -1.5, plate load resistor 
  _LOhmSi =_2004.„_an_d_vibrational accelerati9n of 2.5 g at 

25 cps. In this test, the rms output voltage must not 
exceed 250 millivolts. 

500-Hour Intermittent Life Performance: 

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

production run to insure high qualityof the individual tube 
and to guard against epidemic failures. Life testing is 
conducted under the following 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 CHARACTERISTICS 

TRIODE UNIT 

E.p =13.5 VOLTS 
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7059 

AVERAGE CHARACTERISTICS 
PENTODE UNIT 

Ef =13.5 VOLTS 

GR1D-NS 2 VOLTS-110 
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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-e-amplifier and frequency-multiplier applications at 
frequencies up to 40 Mc. The triode untt is useful as a 
reactance modulator. 

o GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathodes: 
Voltage range  12 to 15 
Current (Approx.) at , 

13.5 volts   0.28 
Direct lnterelectrode Capacitances:' 

Trsode Unit: 
Grid to plate  2.2 
Grid to cathode and heater . . 2.4 
Plate to cathode and heater. . 0.22 

Pentode Unit: 
Grid No.1 to plate   
Grid No.1 to all other 

electrodes except plate. .-. 
Plate to all other electrodes 
except grid No.1   

Triode grid to pentode plate . .   
Pentode grid No.1 to triode plate  
Pentode plate to triode plate. .   

Characteristics, Class AI Amplifier: 

Triode 
Unit 

Heater Voltage   13.5 
Plate-Supply Voltage 
Grid-No.2 (Screen-Grid) 

Supply Voltage   
Cathode Resistor   
Amplification Factor   
Plate Resistance (Approx.) 
Transconductance   
Plate Current  
Grid-No.2 Current  
Grid-No.1 Voltage (Approx.) 

for plate pa - 100   -6.5 

Mechanical: 

Operating Position   
Maximum Overall Length   
Maximum Seated Length 
Length, BaseSeattoBulb Top 
Diameter   
Dimensional Outline 
Bulb   
O : See next page. 

11-58 ELECTRON TUBE DIVISION TENTATIVE DATA 1 

. . . . Ac or dc volts 

 amP 

/50 

150 
40 

8200 
4900 

• 0.044 

Pg 

Mg 

Mg 

7.1 

/451 
/411 

/451 

Pentode 
Unit 

13.5 volts 
200 volts 

125 volts 
82 ohms 

150000 ohms 
7000 ¿,mhos 

15 , . ma 
3.4 ma 

-8 volts 

max. 
max. 
max. 

2.5 
0.022 
0.015 
0.16 

Any 
2-3/16" 

  1-15/16" 
(Excluding tip). 1-9/16" ± 3/32" 

0.750" to 0.875" 
See General Section 

T6-1/2 
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///, IVIr...D1U111-1V1U- 1-1PLUIL7U15--1-ILliVV11/(-1-1LINTL)171: 

Base Small-Button Novel 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 AI 

MàxlmuM-RitIngs, Absolute Values: 

Pin 8-Pentode 
Grid No.1 

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.2 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 

150 volts   1 max. watt 
For grid-No.2 voltages 

between 150 and 300 volts . - See Grid-No.2 /Out 
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.1-Circuit Resistance: - 
For fixed-bias operation. . . 0.5 max. 0.25 max. megohm 
For cathode-bias operation. . 1 max. 1 max. megohm 

O . See next page. 
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7060 

n MEDIUM-MU TRIODE—POWER PENTODE 
RF POWER AMPLIFIER 8, OSCILLATOR -- Class C Telegraphy. 

and 
RF POWER AMPLIFIER -- Class C FM Telephony 

Pentode Unit 

Maximum Me Ratings, Absolute Values: 

DC PLATE VOLTAGE  
DC GRID-No.2 (SCREEN-GRID) VOLTAGE. . 
DC GRID-No.1 (CONTROL-GRID) VOLTAGE: 
Negative-bias value   
Positive-bias value   

DC PLATE CURRENT  
DC GRID-No.2 CURRENT  
DC GRID-No.1 CURRENT  
GRID-No.2 INPUT   
PLATE DISSIPATION   
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode. 
Heater positive wmth respect to cathode. 

Typical Operation: 

300 max. volts 
150 max. volts 

50 max. volts 
0 max. volts 
20 max. ma 
7 max. ma 
3 max. me 

0.8 max. watt 
2.75 max. watts 

120 max. volts 
120 max. volts 

At frequenctes 0 to go Mc 

Heater Voltage  13.5 13.5 13.5 volts 
DC Plate Voltage  200 250 300 volts 
DC Grid-No.2 Voltage  85 105 125 volts 
DC Grid-No.1 Voltage  -7 -9 -11 volts 
DC Plate Current  11 15 20 ma 
DC Grid-No.2 Current  3.2 4.5 6 ma 
DC Grid-No.1 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.1-Circuit Resistance  0.1 max. megohm 

O Without external shield. 
• 

Key—down conditions per tube without amplitude modulation. Amplitude 
modulation essentially negative maybe used if the positive peak of the 
audio—frequency envelopedoesnot exceed 115% of the carrier conditions. 

e Continuous Commercial Service. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Man. Max. 
Heater Current  1 0.26 0.3 amp 
Amplification Factor 

(Triode unit)   1,2 32 48 
Transconductance (Triode unit)  1,2 3800 6000 mmhos 
Plate Current (Triode unit) .   1,3 6.5 11.5 ma 
Transconductance (Pentode unit)  1,4 5200 8800 mhos 

11-58 ELECTRON TUBE Divispari TENTATIVE DATA 2 
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7060 

MEDIUM-MU TRIODE-POWER PENTODE 

Plate Current (Pentode unit) . . 
Grid-No.2 Current 

(Pentode unit)   
Direct lnterelectrode 

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 

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 . . . 1,10 50 - megohms 

Note Nin. Max. 

1,5 11.2 22.8 ma 

1,5 2.2 4.6 ma 

6 0.035 0.053 Pef 

1,7 - -2 ma 

—178— 30 

1,8 - 30 ma 

1,9 50 megohms 

o 

Mote 1: With ac or dc heater volts . 13.5. 

Note 2: with dc plate-supply volts . 150, cathode resistor (ohms) . 
150, and cathode-bypass capacitor Gall . 1000. 

Mote 3: With dc plate-supply volts . 150, and cathode resistor (ohms) 
150. 

Mote 4: With dc plate-supply volts . 200, grid-60.2 supply volts . 
125 cathode resistor (ohms) . 82, and cathode-bypass capacitor 

1000. 

Note 5: With dc plate-supply volts . 200, grid-80.2 supply volts 
125, and cathode resistor (ohms) . 82. 

(21) Mote 6: Without external shield. 

Mote 7: With pentode dc plate-supply volts . 150, grid-No.2 supply 
volts . 180, pentode cathode resistor (ohms. 120, pentode 
grid-No.1 resistor (megohms) . 1, triode dc p ate-supply volts 
. 180, triode cathode resistor (ohms) . 75, and triode grid 
resistor (megohms) . 0.5. 

Mote 8: With 100 volts dc between heater and cathode. 

Note 9: With grid No.I 100 volts negative with respect to all other 
electrodes of both units tied together. ) 

Mote 10: With plate >00 volts negative with respect to all ot her 
electrodes of both units tied together. 

SPECIAL RATINGS & PERFORMANCE DATA 

Neater-Cycling Life Performance: 

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

production run. A minimum of 2000 cycles of intermittentLi 

operation is applied under the following conditions: heater 

volts = 17 cycled one minute on and four minutes off, heater 

135 volts negative with respect to cathode, and all other 

elements connected to ground. At the end of this test, tube 

are checked for heater-cathode shorts and open circuits.  

11-58 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
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MEDIUM-MU TRIODE—POWER PENTODE ) 

(72— 

Low-Frequency Vibration Performance: 

This test is performed on a sample lot of tubes from mac 
production run under the following conditions: 

Triode Unit: 
Heater volts . 13.5, plate-supply volts = 150, grid volt 
= -1.5, piste load resistor ohms) =2000, and vibrations 

acceleration of 2.5 g at 25 cps, in this test, the mr 

output voltage must not exceed 150 millivolts. 

Pentode Unit: 
Heater volts = 13.5, plate-supply volts= 200, grid-No. 

volts = 125, grid-No.) volts = -2, plate load resisto 

(ohms) = 2000, and vibrational acceleration of 2.5 g a 
25 cps. In this test, the ries output voltage must no 
exceed 250 millivolts. 

00-Hour Intermittent Life Performance: 

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

production run to insure high qualityof the individual tub 
and to guard against eqidemic failures. Life testing 1 

conducted under the following conditions: heater volts 

15 and maximum-rated plate dissipation and grid-No.2 input 

11-58 ELECTRON TUBE DIVISION TENTATIVE DATA 3 
RADIO CORFOEATION OF ENEMA, MAIRISON. NEW JERSEY 

h 

1 



Amser YJCIFIWY JO ma,doaaoD Osan 

• 4101*-1112114 NOISIAICI NOtIllY13 
 -iittncINIVI -1-11VY (DI) Can 80 (9 1) 31Yld 

NL ru (ar 
a (7. 

ffiriglit. --- írlieglakliergie:fienneinq .... : 

Miltiggallirdelffilai Mille MIliffildilliiil 

MMENSEILlijian  I '' ." 11gliblulillibraliiille.119.11111din: 
I.:minim imperquicaturdraiden 
MiraMia 1 marl gi.milligibmei 

.4.1r1V1111 hignERREMINMesidi iiliereLque lamnffiumn-igieurpuswduffilluskenupured 
MI Medial iiiiiitbuliZifinfflEiimaidtilii 
L siligana inelaill 1 ,_,•• ajlleeirezle ago: 
slusieumuntsufieu il,  

1 ItargEhAll VA  t1.1 
k elleneridnillbillire.-,. •II1 1.111111.• . ..I.. U M! MigillgUrne:: 

. III •..111111:1.. • 11: up mlligme...irgii 
ii œdiànftlilill seir--..:: 1111-Gmee.• 

Xi •118 a innalganaMMILE  

' Mere. INEEINWAMIN M= •••••••••• 

a 1 1  rnig,erainZa Zaffl 

rt. • [al INU_neirelinruni=ffle WM= 
Magaffl:••••Firtreffl =•••• 

I  ig MO i• I ' '1 niliomme mn Bea MIZMIMMINIMM • alien:: 

  MEMIllneinlilralanarà 

theii 
wipiw ... unmennunran litipird 
mutut: immu.s.w.u.mum 
.1.m.,.eidnur E dig ML'illiallihmindsuranIEEnhusuffl r•ju.... 

.. 
WitTiffipCjinniglip:Ipita En:SMINIUMNIFRUitinng 
iMEEISMihre  el:M:11km     ira•--••Tuliiini isinliiiiiE 
u PRIMUNIIIIMMUMAZ HE 

iiiiiraffibli1101111MIIMHUME K. 
niiillummommournilimamminnore 

milliMMINIRMIPINIIMMINIMMIIK: 
MUM IMNIUMIMIMIldnit 
liffitelibil111111111111011111MINIPIO ,:. _ g •mg: 
MORMilifdillill i I 1 IIIIIMELE.. S110A ert=e 3 ....., I:. 

<J imizati — - S DIIS I 83 .1:1 1:e'2:13\51'HIL30Y ki 3 AV 



:pimp - e'-'"" 'ME 
pm' "r !'L 7 )••• 

1"« 

""ii IniII:7M:: P—idgel   -..,...1 
ip iii ii tIidlillinnImplilzi main 
1 ii: ii Iliad:muftiIssgM Milli mmussumuniqui 

Lil umiliumium lizumiumusithso 

  curinEwn:Le.:::"-laii--....•.........—.• •.....•  
Numiimimmiii i..qpi1 uplaimpiglipilm inuar.....-.num......::  
minufrapirumummiummaquEsmila 

:::•:crimmizliewnirk--lahmimim 
• I::  —oeneriliin uaiiiiffiF:Erd= weiiEiliuiiHiiii Whom: limussur. , A  

IIIEEE.....7-1gLIE-12-"IEEE....::::::In munssu--.-:::: unur-inmun: 

•••11. 
M •• 1.1 
1.01101.11••••• 
•1•••••••••• 

11.11.11.1.1.1.1 
•••• MR Me. 
••••• 

Z Me MI» 
••••••••• ”WIOIB ••• 

n:LIMOIMMI :NZ M«I ..• 11•••• •  01. 4. •1..111811 
'' • ••m• •1.11 M•11•11.••••11..1.• 

E—=EEIIM 
i1111 II III III NI 

imumuniforomma .mmumm 
E IIIE 

will   sIzhgzIH= 
;111111111MIENIN 



/0b0 

AVERAGE CHARACTERISMCS 
PENTODE UNIT 

111111111111 

E.F=13.5 VOLTS 
GRID-N22 VOLTS:125  

ME!!!!:111111..11111111111111 

111111111111111 111111111'11111111111111111 
1111111 II 

II I  
II III 111111 1 II 1 III 1 11111 

1111111 1 11111111111 
IIIIIiI1111111111111111111111 
Ma» BBBBB 1111•11111111111 an UUUUU Ma 
MallallBalaaalMIIIIIMIZIlla UUUUU IINI 

on:::::::::::numpounsmi ugibil ...................... .........,... .. «BMUS 
  iui li III Iii 1111 

BM UUUUUUU gralrellili11:1111iiiiiiiMilliii ....,...r. ...Ilia 1  3 »Ma 'MK IMIIIII UM Ma la IC 
MIMI tidal II• au i IlaBalla. : i 111M1111 MUNI UZI Mall Mall 

• . I» a Ma a BSI IBB•41ala MU i MIMI IMIIBBITII l a 
11311 la HIM MILL Ma I Ina laa311111Balall11•1111113111aa Baal a', ma • 3 

III alTlIala Ilan MM.» II 'Mal SWIM BaBI I MI Ill I a illma id Imp 111111 11111111111111111111 
1!Iii:Vm a" ma In II all:TM SalB1131111 all 

BIM ill a a 11111» am II BSI ga MIMI» II a 
é Mt» ale I RAI a • IlaN Ilaalll I al la ma alIllalimit I. e o ë e in ay Is .•u. wave« 4 ow mal Imo mu ear elgl lira' on tI I 
a a MMMMMM »la Ball a la . la BM MUM Ilana II a i ,,a1 al 1.• LI 11 
a Una MI UZI III a a aZ IBM MIMI Mai II II II BallB III 
„MN!» Ma MI II Marina» BIM MIMI 11111•111allua U II 
Mum Hsu INIA m_n Mill Nin eameniew I ill 
la MIMI« iii ii 2 um ' tams mum somm• mum I mew...win id Liz mummy tan lei tin mum IIIIIMIIIIIMIMBII US BIBB OBI la i I 
111/1311111a allISBNIIII HIM MIMI Mai •31111:111 III« I III Jal II 

BIM all11111112B1111111,1111111 Ma 111111113111311 IBM a MBI Ili il 
al 31111.1111111111 ,311allala MIMI' BOMB «a MUM MIR • a la 4 Mai alla WM l all Mal a MMMMMM a Man la MMMMMM a 1M 1 
lapmmittllinill MMMM MMMMMMMMMMMMM Hind il 

mummummemmummi AB ; I MI IIIIMISIMMI 
MUUMBURAIMMIIMMOMIIMMIBMILIUMUMIIMIMMIMPIMeMUMA 

0101111111111111111 II MIIIIIIIIII VI 111111Î BE 1/ lb 
111.1311111ap...em!!lantlanni »Ill 1111.! MIN al pr_i mu MI -al R1 I 

il lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll ,  

1 .F. 71 .1i r l 019001 1 l.1  
.i r ,.. 
o o 0 o 

PLATE (ii) OR GRID-N.22 (Ic2) MILLIAMPERES 

ELECTRON TUBE DIVISION tecm- 9 815 
MO COMATION Of AM.. ituRnOef, POW UM 

o 



LI I— 

U D eo< so wt'. 
o <0 

Li 0-

LaJ 
cc 

00S 034 
SflOA 3.1.V 

00E: 002 001 o ^ 

 ,M:111n—  
qui...........iii...  X— ..  

 IIII•el    •••••• ...  
  •••••••••••à •••• 

F 
e 

 asomompow•-_... 
 ... O   moriiiia="1: 

 ii  
 www,m,•••••••••••IF • • •.:::•••••••••• 

••••  
••••••• 

••••  

II 

••••• ••••• 

,:ipreverin  

.1, I • • • • 

• -../0 ••••• 
«4«.11.•&1 .............   

 .. f••••••••••• ...... •••• ..... ••1•11 
Ill  

a)   
 ..... : . 

it  ••• : 

r   ii 
U) _,    CI  

en 1   : I::..     
 I 1  : IS  •  11      E 

at e   
410  

•• 

   •••• 
....... _ _ ..... ••••• 

........ •• ........ • 

•••• 

ICUS 

01 

C
)
1
=
B
]
 



tz) 
,\0 

7060 
AVERAGE CONSTANT-CURRENT CHARACTERISTICS 

PENTODE UNIT 

Ef=13 5 VOLTS I 111111611111111111111Milildihillnil 

. GRID -N2 VOLTS 25 111111111111111111 IIIIIIIIIIIMIMMIIMI 
: Ib= PLATE AMPERES 
I ici=„ip_"1 AMPERES 111111181111111111 111111111111111111111111111 

MIIIIIIIIIIMMEMMIIImilminmin E /C2=GRID -N. 2 AMPERES 

illillinninlinlilillilinnlifillillin1111111111111irniiiiiiill 111111111 
11111111M11111111111111111Un111111111111111111111111111111111111IM . IMM!! (,--, 

111811111106111111111111111 111111111111111 11111111111111111111111111111111111 
1111111111011IIHIM111181111111111111111111111111111f  

11111111 IlL•11.•• H111111111 

Piiiill IIMIE!!! 
181/11111 a 
 : :.%, 

unimiussuussuniumusissumussumususisil 
s• • 

MIM UNI sunsullUllsissusisiis ill I:UM:um ::::::: u: 
' i•  

(v 1 
F-1 

. 
" muuustusuuss••••kuusu 

• us iiuiiiiiUU  

JIIIIn IHIIII n. sum  
Ill 11 11181 

-- Iiflhi  
iiiluI 

li  
mum 

'sum ih • pm 

••• ••• • s• 
Huirdilli 

mum ¡ii 
H IMPIEPH IE 

It 
1;-

• I ......... 

Sia••••••>   
•:•••••• 

o 

ELECTRON TUBE DIVISION 
nuno coarouno. OF MAIRICA, .rosoer. raw Me 

GRID-NI VOLTS 

„WM 
o 

984».1180111 





o 0 0 0 0 


