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FOREWORD 

This publication contains published data sheets and application notes on General 
Electric Ceramic tube types. Twenty-nine of these types are registered EIA types, 
and are available from stock. Forty are developmental type s and are available 
from stock or with several weeks lead time. 

This line of tubes represent the state of the art in many areas. Major advan
tages offered by various types are as follows: 

Small Size 
Low Noise 
High Gain 
Large Gain-Band Width Products 
Operation to C and X Band 
High Temperature Tolerance, 40 0-5 000 C 
Tolerance to Shock and Vibration 
Radiation Re sistance 
Long Pulse Ratings 
High Pulsed Duty Factors 

The se device s compete favorably in many applications with low power klystrons, 
TWT' s, parametric amplifiers, varactors, and transistors. 

This publication is revised periodically, but supplements are not distributed 
between publications. For the latest information on new developments or appli
cations of General Electric Ceramic tubes, contact our Regional OEM Sales Mana
ger in your area, or a franchised General Electric Industrial Tube Distributor. 

RESEARCH AND DEVELOPMENT AREAS 

1. High Current Density Cathode s 
2. Lower Heater Power Designs 
3. Fast Warm-Up Heater-Cathode Structure s 
4. High Di s sipation Anode s 
5. X Band (10 Gc.) CW and Pulse Triode s 
6. Integral Tube-Cavity Microwave Oscillators 
7. Broadband Pulse Amplifiers 
8. Radiation Environment Performance Evaluation 

_ 9. Dual Mode Transmit and Receive Operation 

OTHER USES FOR CERAMIC TUBES 

• Frequency Multipliers 
· RF Power Source for Varactor Multiplier s 
• Microwave Mixers and Detectors 

Doppler Radars Jor Traffic Control and Motion Detection 
• Broadband Amplifiers 
• Video Amplifiers 
• Audio, Servo, and Sub-Audio Amplifiers 
• High-Voltage Rectifiers 
• High-Voltage Regulators 

Microwave Modulators 
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General Electric 

CERAMIC TUBE SELECTION CHART 

Approx. Type Maximum Ratings 
Classification Envelope of Plate Current 

Type Diameter Terminals Dissipation (Watts) (milliam pere s) 

2C40* - 1.3" 
2C40A* - 1.3" 
6299 0.5" 
6771 0.5" 
7077 0.3" 
7296 0.5" 
7462 0.3" 

Triode - Class 7588 0.5" 
A Operation 

7644 - 0.5" 
7768 0.5" 
7784 - 0.5" 

8083 - 0.3" 
Y-I032 0.3" 
Z-2354 _ 1.0" 
Z-2835 - 0.5" 

2C39B 1.3" 
2C40A*- 1.3" 
2C43* - 1.3" 
3CXI00A5 - 1.3" 
6442 0.5" 
6771 0.5" 
6897 1.3" 
7289 1.0" 

Triode - Class 7296 0.5" 
B or C 7391 0.5" 

Operation 7486 0.3" 
7720 0.3" 
7913 0.5" 
8082- 0.3" 
A-0897 1.0" 
Y-1223 0.5" 
Y-1251 0.3" 
Y-1266 0.3" 
Z-2835- 0.5" 

- Detailed Rating Sheet not included 
*Glass - Metal lighthouse tube. 

Octal 6 . 5t:. 
Octal 6.5t:. 
Coax . 2. Ot:. 
Coax. 6.25t:. 
Coax . 1.0 
Lug (T) 5.5 
Lug 1.0 
Lug (T) 5.5 
Coax. 2.0 
Coax. 5.5 
Coax. 2.0 t:. 
Lug (T) 1.0 
Coax. 0.6 
Lug 12 
Coax. 5.5 

Coax. lOOt:. 
Octal 6 . 5t:. 
Octal 12 t:. 
Coax. 1 DOt:. 
Coax. 8.M 
Coax. 6.25t:. 
Coax. 1 DOt:. 
Coax. lOOt:. 
Lug (T) 5.5 
Coax. 2 . 25 t:. 
Coax. 1.0 
Lug 1.0 
Coax . 5 .5 
Lug (T) 1.0 
Coax. 7 • Ot:. 
Coax. 30.0 
Coax. 2.5 
Coax . 4.0 
Coax. 5.5 

** The frequency listed is one at which Significant application data are available 
or expected, and does not necessarily represent an absolute frequency limit. 

(T)Provision is made for mounting with T-bolt. 
t:. At this dissipation level, anode cooling is usually necessary to prevent 

exceeding maximum permissible seal temperature. 

Ib = 25 
Ib = 25 
Ib = 12 
Ib = 25 
Ik = 10 

Ik = 30 

Ik = 10 

Ik = 30 
Ib = 12 
Ik = 30 
Ib = 12 

Ik = 10 
Ik = 10 
Ik = 100 
Ik = 30 

Ik = 125 
Ib = 25 
Ib = 40 
Ik = 125 
Ib = 35 
Ib = 25 
Ik = 125 
Ik = 125 
Ik = 30 
Ib = 15 
Ik = 10 

Ik = 10 

Ik = 30 
Ik = 11 
Ik = 100 
Ik = 100 
Ip = 20 
Ik = 40 
Ik = 30 

G m 

4850 
5100 

15000 
23000 
10000 
16500 
10500 
45000 
15000 
50000 
15000 
10500 
10000 

4300 
16500 

24800 
5100 
81.00 

25000 
16500 
23000 
24800 
25000 
16500 
11000 
10500 
10500 
40000 
10500 
24800 
40000 
13500 

8000 
16500 

Useful 
Frequencies u 

Typical Application Extend to ** 

36 UHF Amp. 3000 mc 
35 UHF Amp. 3000 mc 

110 Low-Noise UHF Amp. 3000 mc 
90 UHF Amp. 4000 mc 
90 Low-Noise UHF Amp. 3000 mc 
90 VHF Amp. 500 mc 
94 Low-Noise VHF Amp. 500 mc 

175 Low-Noise VHF Amp. 500 mc 
110 Same as 6299 but Controlled for Black-out 3000 mc 
225 Low-Noise VHF Amp. 3000 mc 
110 Isolated Heater Version of 6299 3000 mc 

94 Characteristics same as 7462 500 mc 
36 Low-mu, Low Plate Voltage Osc., Amp., or Mult. 3000 mc 

8 Servo Power Amp. -------

90 UHF Amp. 3000 mc 

95 UHF Power Amp. o sc ., or Freq. Mult. 2500 mc 
35 UHF Power Amp. or Osc. 3000 mc 
50 UHF Power Amp. or Osc. 3000 mc 

100 See 7289 3000 mc 
50 UHF Power Amp., Osc. , or Freq. Mult. 5000 mc 
90 UHF Power Amp. , Osc. , or Freq. Mult. 6000 mc 
95 UHF Power Amp. , Osc. , or Fre,q. Mult. 3000mc 

100 UHF Power Amp., Osc., or Freq. Mult. 3000 mc 
90 VHF Power Amp., Osc. , or Freq. Mult. 500 mc 
62 UHF Power Amp., Osc., or Freq. Mult. 6000 mc 
90 UHF Power Amp., Osc. or Freq. Mult. 3000 mc 

90 VHF Power Amp., Osc., or Freq. Mult. 500 mc 
100 UHF Power Amp., Osc., or Freq. Mult. 3000 mc 

90 Characteri stic s sa me as 7720 500 mc 
95 UHF Power Amp., Osc. , or Freq. Mult. 3000 mc 

100 UHF Power Amp. , Osc. t or Freq. Mult. 3000 mc 
65 UHF Power Amp. t Osc. t or Freq. Mult. 6000 mc 
35 UHF Power Amp. t Osc. t or Freq. Mult. 3000 mc 
90 UHF Power Amp. t Osc. t or Freq. Mult. 3000 mc 
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General Electric 

CERAMIC TUBE SELECTION CHART 

Approx. 
Classification Envelope 

Type Diameter 

2C40A* - 1.3" 
2C43- 1.3" 

6442 0 .5" 

6771 0.5" 

Triode 
Pulse 7815 1.2" 
Operation 

7910 0.3" 
7911 0.5" 

Y-1l24 0.3" 

Y-1236 0.5" 

7266 0.3" 

Diode 
Signal 7841- 0.3" 

Diode Z-2689 0.5" 

Power 

- Detailed Rating Sheet not included 
* Glass - Metal lighthouse tube. 

Type 
of 

Terminals 

Octal 
Octal 

Coax. 

Coax. 

Coax. 

Coax. 
Coax. 

Coax . 

Coax. 

Coax. 

Coax. 

Lug (T) 

Maximum Ratings 
Plate Current 

Dissipation (Watts) (milliamperes) 

4.0A lp = 2000 
6.0 A lp = 2750 

7. SA lip = 2500 
'£ = 1250 ",g 

5.0A lip = 
1250 

19 = 700 

10.M ~lp 3000 
'1g 1500 

1.5 '" 600 Ip 
6.5 '" 2500 

\!p 2.6 Ip 400 
'1g 100 

30. Of:. '" 2000 Ip 

Tube Voltage Drop: 
1 Volt @ I b = 1.0 milliamperes 
Ib = 2 milliamperes maximum 
Tube Voltage Drop: 
2.6 Volts @ Ib = 5.0 milliamperes 
Ib = 5 milliamperes maximum 

Tube Voltage Drop: 
18 Volts @ Ib = 40 milliamperes 
Ib = 25 milliamperes maximum 

** The frequency listed is one at which significant application data are available 
·or expected, and does not necessarily represent an absolute frequency limit. 

(T) Provision is made for mounting with T-bolt. 
A At this dissipation level, anode cooling is usually necessary to prevent 

exceeding maximum permissible seal temperature. 

G m 

5100 
8100 

16500 

23000 

16000 
25000 

12000 

27000 

Useful 
Frequencie s 

u Typical Application Extend to ** 

35 Pulsed Osc. or Amp. 3000 mc 

50 Pulsed Osc. or Amp. 3370 me 

50 Pulsed Osc. or Amp. 6000 me 

90 Pulsed Osc. or Amp. 6000 mc 

Pulsed Osc. or Amp. 3000 mc 

75 Pulsed Oscillator 7500 mc 

58 Pulsed Osc. or Amp. 6000 mc 

75 Pulsed Osc. or Amp. 6000 mc 

55 Pul sed 0 scillator 6000 mc 

Signal Detector 3000 mc 

Signal Detector, Low Voltage Drop 7 26 6 3000 me 

Low Current Power Rectifier ------- I 

I 

Courtesy of http://BlackRadios.terryo.org



COAXIAL TUBE SELECTION CHART 

CAPABILITIES OF GENERAL ELECTRIC 

METAL-CERAMIC TRIODES AND TETRODES 

Application Tube Type Service Typical Capabilities Cooling 

Phased Array and GL-7399 RF-Pulsed 500 mcs; 10% Bandwidth Forced-air 

Conventional Radar ZP-I038 * Amplifier 250 usec; 0.005 Duty 
(200-1300 mcs, approx) 30 K'N, Peak; 10 db Gain 

GL-7399 RF-Pulsed 425 mcs; 11% Bandwidth Forced-air 
ZP-I038 * Amplifier 50 usec; 0.010 Duty 

10 K'N, Peak; 9 db Gain 

GL-7399 RF-Pulsed 425 mcs; 5% Bandwidth Forced-air 
ZP-I038 * Amplifier 20 ).lsec; 0.001 Duty 

60 K'N, Peak; 10 db Gain 

ZP-I034 RF-Pulsed 1300 mcs; 10% Bandwidth Liquid 
Amplifier 500 ).lsec; 0.060 Duty 

5 K'N, Peak; 10 db Gain 

ZP-I065 RF-Pulsed 425 mcs; 20% Bandwidth Forced-air 
Amplifier 3.5 ).lsec; 0.005 Duty 

10 K'N, Peak; 7 db Gain 

I 
ZP-1025 RF-Pu1sed 1300 mcs; 25 K'N, Peak Conduction 

Oscillator 10 ).lsec; 0.001 Duty 

ZP-I074 RF-Pulsed 425 mcs; 40 K'N, Peak Conduction 
Oscillator 10usec; 0.002 Duty 

AM and FM Transmitters GL-6283 RF Amplifier 225-400 mcs Forced-air 
(50-1250 mcs, approx) GL-8500 440 Watts PEP; 13 db Gain 

ZP-I070 300 Watts CW; 13 db Gain 

GL-6942 RF Amplifier 1000 mcs Forced-air 
1 K'N CW; 11 db Gain 

ZP-1064 RF Amplifier 225-400 mcs Forced-air 
3 K'N PEP; 16 db Gain 
4 K'N CW; 14 db Gain 

GL-6848 RF Amplifier 225-400 mcs Forced-air 
3.2 K'N CW; 15 db Gain 

GL-7985 RF Amplifier 225-400 mcs Liquid 
4.4 K'N PEP; 17 db Gain 

GL-8513 RF Amplifier 225-400 mcs Forced-air 
ZP-I039 6 K'N PEP; 15 db Gain 

< 5% Distortion 

*Llquld-Cooled VerslOn Avallable (ZP-1079) 
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CAPABILITIES - 2 

Application Tube Type Service Typical Capabilitie s Cooling 0 
I FF Radar GL-7399 RF-Pulsed 1030 mcs Forced-air 
(1030 & 1090 mcs) ZP-I015 Amplifier 10 usec; 0.010 Duty or 0 ZP-I065 (Grid-Pulsed) 10 K'N, Peak; 8.5 db Gain Conduction 

GL-8866 RF-Pulsed 1030 mcs Conduction 0 Amplifier 10 usec; 0.020 Duty 
(Grid-Pulsed) 2 K'N, Peak; 10 db Gain 

ZP-I043 RF-Pulsed 1030 mcs Conduction D Amplifier 10 )lsec; 0.004 Duty 
(Grid-Pulsed) 2 K'N, Peak; 7 db Gain I.., 

ZP-I061 RF-Pulsed 1090 mcs; 1 K'N, Peak Conduction 
Oscillator 20 )lsec; 0.010 Duty 
(Grid-Pulsed) 

ZP-I029 RF Switching 1030 mcs; 10 K'N, Peak Conduction 
0.007 Duty 

D 
CW or Pulsed ZP-I025 RF-Pulsed 200-1300 mcs Conduction 
Signal Generators ZP-I074 Oscillator 5 )lsec; 0.005 Duty 

D (200-2000 mcs, approx) 5 K'N, Peak 

200-1300 mcs 

] 5 )lsec; 0.001 Duty 
20 K'N, Peak 

ZP-I044 RF CW 200-1000 mcs Forced-air 
.., 

Oscillator 1 K'N 

ZP-I057 RF CW 200-1300 mcs Forced-air "\ 

Oscillator 200 Watts 1-

ZP-I058 RF CW 200-2000 mcs Forced-air 0 Oscillator 100 Watts 

Electronic Voltage ZP-I016B High-Voltage 10 KV DC Hold-Off Forced-air 

0 Regulators Serie s 300 Watts Dissipation 
Regulator 

ZP-I038R High-Voltage 10 KV DC Hold-Off Circulating 0 Series 1000 Watts Dissipation Oil 

Regulator 

0 VHF-UHF Television GL-6283 RF Amplifier 900 mcs Forced-air 

GL-8500 260 Watts, Synch Peak 

ZP-I070 D 
GL-6942 RF Amplifier 900 mcs Forced-air 

1000 Watts, Synch Peak 0 
Liquid GL-6251 RF Amplifier 216 mcs 

25 K'N, Synch Peak 
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PLANAR TRIODE MICROWAVE PERFORMANCE 
(PULSED OPERATION) 
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PLANA R TR lODE MICROWAVE PERFORMANCE 
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EI.ECTRONICS 2C39-8 

PLANAR TRIODE 

2C39-8 
ET-TlOS4B 

Page 1 
12-61 

==DESCRIPTION AND RATING'== 

FOR GROUNDED-GRID OSCILLATOR AND AMPLIFIER SERVICE 

Metal and Ceramic 
High Transconductance 

Low Interelectrode Capacitances 
Shock Resistant 

100 Watts Plate Dissipation 

The 2C39-B is a metal-and-ceramic, high-mu triode designed for use as a 
grounded-grid oscillator or amplifier at frequencies as high as 2500 mega
cycles_ 

Features of the 2C39-B include planar electrode construction, high plate 
dissipation capability, excellent electrode isolation, low radio-frequency 
losses, high transconductance, and low interelectrode capacitances_ 

GENERAL 

elECTRICAL 

Cathode-Coated Unipotential 
Heater Characteristics and Ratings 
Heater Voltage, AC or DC . . . . * Volts 
Heater Current at Ef = 6.3 volts . . .. . 1.03 t Amperes 
Direct Interelectrode Capacitancesi 

Grid to Plate: (g to p) . . . . . . . .... 2.01 pf 
Grid to Cathode : (g to k) . . . .. 6.5 pf 
Plate to Cathode: (p to k) . . . ... 0.023 pf 

MECHANICAL 

Mounting Position- Any-Only Plate Flange to Be Used as a 
Socket Stop and Clamp 
Net Weight, approximate ... . ............ 2 Ounces 
Cooling 

Plate and Plate Seal- Conduction and 
Forced Air 

Grid and Cathode Seals- Conduction and 
Forced Air 

Recommended Air Flow Cowling- IS 7 -JAN 
Recommended Air Flow on Plate Radiator 

at Sea Level 
Incoming Air Temperature 25C, Plate 

Dissipation 
100 Watts . . ...... . .... .. .... . 12 .5 Cubic Feet 

Per Minute 

MAXIMUM RATINGS 
ABSOLUTE-MAXIMUM VALUES 

RADIO-FREQUENCY POWER AMPLIFIER AND OSCILLATOR
CLASS C TelEGRAPHY 

Key-Down Conditions per Tube Without Amplitude 
Modulation § 

Heater Voltage* . . . . . ... 4.5 to 6.3 Volts 
DC Plate Voltage . . . .... . 1000 Volts 
Negative DC Grid Voltage ...... . ..... 150 Volts 
Peak Positive RF Grid Voltage . . ...... . 30 Volts 
Peak Negative RF Grid Voltage ...... . . 400 Volts 
DC Grid Current. . . .. . . . .. . . SO Milliamperes 
DC Cathode Current ....... . _ . .. . . ... 125 Milliamperes 
Plate Dissipation. . . . . . . . . . . . . . . . .. .. 100 Watts 
Grid Dissipation . . . . . . . . . . . . . 2.0 Watts 
Envelope Temperature at Hottest 

Point # . . . . . . . . . . . . . . . . . . . . . . . 250 C 

RADIO-FREQUENCY POWER AMPLIFIER AND OSCILLA TOR
CLASS C TELEPHONY 

Carrier Conditions per Tube For Use With a Maximum 
Modulation Factor of 1.0 

Heater Voltage * . . ........ . ..... 4.5 to 6.3 Volts 
DC Plate Voltage~ .................. 600 Volts 
Negative DC Grid Voltage . . ..... . .... 150 Volts 
Peak Positive RF Grid Voltage ..... . .. . . 30 Volts 
Peak Negative RF Grid Voltage . . ...... 400 Volts 
DC Grid Current . . . . . . . . . . . . . ...... SO Milliamperes 
DC Cathode Current . . . . .. 100 Milliamperes 
Plate Dissipation . . . . . . . . . . . . ... . .. 70 Watts 
Grid Dissipation . . 2.0 Watts 
Envelope Temperature at Hottest 

Point # ........ . . . ... . ............ 250 C 

GENERALe ELECTRIC 
Supenede, ET-Tl054A doted 9-57 
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2C39-B 
ET-TlOS4B 
Page 2 
12·61 

CHARACTERISTICS AND TYPICAL OPERATION 

AVERAGE CHARACTERISTICS 
Heater Voltage . . . . . . . . . ....... 6.3 Volts 
Plate Voltage . . . . 600 Volts 
Grid Voltage ~ .......... .. . . .. .. . Volts 
Amplification Factor ....... . ... . ....... 95 
Transconductance ..... ... .. . .... . .. 24800 Micromhos 
Plate Current . . .... . ........ 75 Milliamperes 

* The equipment designer should design the equipment so 
that heater voltage is centered at some value within the 
range of 4.5 to 6.3 volts. Heater voltage variations about 
the center value should be kept as small as practical and 
should not, in any case, exceed ± 5 %. The optimum center 
value of heater voltage depends on the cathode current and 
on other parameters of circuit design and operation. For 
specific recommendations, contact your General Electric 
tube sales representative. 

t Heater current of a bogey tube at Ef = 6.3 volts. 

RADIO FREQUENCY OSCILLA TOR-CLASS C 
Frequency .. . ........ .. ..... . . . 500 2500 Megacycles 
Heater Voltage ...... ..... .... .. 6.0 5.0 Volts 
DC Plate Voltage . . . . . . ........ 900 900 Volts 
DC Plate Current .. ........ . . . .. 90 90 Milliamperes 
DC Grid Current ... .. . .. . .. . .... 30 27 Milliamperes 
DC Grid Voltage .............. -40 -22 Volts 
Useful Power Output . . . . .. . ... . . 40 17 Watts 

t Measured in a special shielded socket. 
§ Modulation essentially negative may be used if the positive 

peak of the audio-frequency envelope does not exceed 115 
percent of the carrier conditions. 

N Where long life and reliable operation are important, lower 
envelope temperatures should be used. 

~ For modulation factors less than 1.0, a higher doc plate 
voltage may be used if the sum of the peak positive audio 
voltage and the doc plate voltage does not exceed 1200 volts. 

~Adjusted for Ib =75 milliamperes. 

INITIAL CHARACTERISTICS LIMITS 

Heater Current 
Ef = 6.3 volts . .. 

Grid Voltage 

Min. Bogey 

950 1030 

Max. 

1100 Milliamperes 

Ef = 6.3 volts, Eb = 600 volts, Ib = 75 rna .................... . -1.3 -2.5 -3.5 Volts 
Grid Voltage 

Ef = 6.3 volts, Eb = 600 volts, Ib = 1.0 rna . . . ... . .. . - 7.0 -9.5 -15 Volts 
Transconductance 

Ef = 6.3 volts, Eb = 600 volts, Ec adjusted for Ib = 75 rna . 22000 24800 27500 Micromhos 
Amplification Factor 

Ef = 6.3 volts, Eb = 600 volts, Ec adjusted for Ib = 75 rna . . 75 95 l15 
Negative Grid Current 

Ef = 6.3 volts, Eb = 600 volts, Ec adjusted for Ib = 75 rna .. 3.0 Microamperes 
Interelectrode Leakage Resistance 

Ef = 6.3 volts, Polarity of applied doc interelectrode voltage is such that no 
cathode emission results 

Grid to Cathode at 500 volts d-c . 50 Megohms 
Interelectrode Capacitances 

Grid to Plate: (g to p) . . .............. .. . . . . .................. . . 1.89 2.01 2.13 Picofarads 
Grid to Cathode: (g to k) .. 
Plate to Cathode: (p to k) . . . . .... . 

Absolute-Maximum ratings are limiting values of operating 
and environmental conditions applicable to any electron 
tube of a specified type as defined by its published data 
and should not be exceeded under the worst probable condi

·tions. 
The tube manufacturer chooses these values to provide 

acceptable serviceability of the tube, making no allowance 
for equipment variations, environmental variations, and the 
effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of 

The tubes and arrangements disclosed herein may be covered by patents of 
General Electric Company or others. Neither the disclosure of any information 
herein nor the sale of tubes by General Electric Company conveys any license 
under patent claims covering combinations of tubes with other devices or 

6.0 6.5 7.0 Picofarads 
0.018 0.023 0.029 Picofarads 

all other electron devices in the equipment. 
The equipment manufacturer should design so that ini

tially and throughout life no absolute-maximum value for 
the intended service is exceeded with any tube under the 
worst probable operating conditions with respect to supply
voltage variation, equipment component variation, equip
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in the characteris
tics of the tube under consideration and of all other electron 
devices in the equipment. 

elements. In the absence of an express written agreement to the contrary, 
General Electric Company assumes no liability for potent infringement arising 
out of any use of the tubes with other devices or elements by any purchaser of 
tubes or others. 
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SPECIAL PERFORMANCE TESTS DEGRADATION RATE TESTS 
Min. Max. 

Oscillator Power Output 
Tubes are tested for power out
put as an oscillator under the 
following conditions: 
Ef=S.O volts; F=2S00 Me, 
min.; Eb = 1000 volts; Ib = 90 
rna .. ..... ........ . ..... . . . . . 1S Watts 

Low Pressure Voltage Breakdown 
Test 

Statistical sample tested for 
voltage breakdown at a pres
sure of 27 mm Hg. Tubes shall 
not give visual evidence of 
flashover when 1000 volts 
RMS, 60 cps, is applied be
tween the plate and grid termi
nals. 

Shock 
Statistical sample subjected to S input accelerations of 

approximately 400 G and LO milliseconds duration in each of 
four positions. The accelerating forces are applied by the 
Navy-type, High Impact (flyweight) Shock Machine. 

SOO-Hour Life Test 
Statistical sample operated for SOO hours as an oscillator to 

evaluate changes in power output with life. 

PHYSICAL DIMENSIONS 

RADIATOR 

1.187"! .OOiOIA. 
14---jr---- P LA I E RF TERMINAL 

1.845" 
t .030· 

r
·309" 
.02.0" 

1 1.~70:: t.012 

1~=~~~~ 
(NOTE II CATHODE RF TERMINAL 

480" ~ AND HEATER 
'MIN ~ (NOTE 21 

-HEATER TERMINAL 
(NotE 31 

NOTES: 

1. Solder not to extend radially beyond grid RF terminal. 
2. Total indicated runout of the grid-contact surface and the cathode-contact surface with respect to the anode shall not exceed 0.020· . 
3. Total indicated runout of the cathode-contact surface with respect to the heater-contact surface shall not exceed 0.012 ". 
4. Only this flange to be used as a socket stop and clamp. 
I' New pages 3 to 6 supersede old pages 3 and 4 dated 12-61. 

Courtesy of http://BlackRadios.terryo.org



2C39-B 
Page 4'1 
10·62 

C/) 

w 
cr 
w 
"-
~ 
« 
..J 
..J 

::E 

f-
;z: 
w 
cr 
cr 
=> 
u 

-
" -

0 

cr 
'-' 
cr 
0 

.Q 

w 
f-
<f 
..J 
"-

C/) 

w 
cr 
w 
a. 
~ 
« 

f-
;z: 
w 
cr 
cr 
=> 
u 

v 

0 

cr 
'-' 
cr 
0 

-
.Q -
w 
f-
« 
..J 
"-

700 

600 

500 

400 

300 

200 

100 

0 

7.0 

6 . 0 

5.0 

4.0 

3.0 

2.0 

1.0 

0 

" 
'<,~ 

0,' 
, 

0 

K- 55611-TOI78 - 1 

0 
0 

"19 )(.90: 
0 

''>0 

+60 

+50 

+40 

+30 

+20 
Ie II E 

0 

K- 5561 I-TO 178-2 

AVERAGE PLATE CHARACTERISTICS 

"s 
0" .10 IA 

'\ • 
x~o IL- Et - RATED VALUE • 

.,0 

.e· 

<0 .0 

.A .0 

11 Ee +20 V OL TS 

+/8 

+/6 

+14 

+12 

+/0 

200 400 600 BOO 1000 

PLATE VOLT AGE IN VOLTS 
MARCH 30, 1962 

AVERAGE PLATE CHARACTERISTICS 

Et RATED VALUE 

+,0 + +8 0 

+ 10 

.6° 
+SO 

+<1 

+30 

+ 0 

VOLTS 
0 

I b ci Ec _ 0 

-3 
+ 0 OLTS 

1000 2000 300 0 40 00 

PLATE VOLTAGE I N VOLTS MA RC H 30, 1962 

Courtesy of http://BlackRadios.terryo.org



C/) 
I-
...J 
0 
> 
:z 

w 
<..? 
<l: 
I-
...J 
0 
> 
0 

C>: 
<..? 

C/) 

I
...J 
o 
> 

+40 

+30 

+20 

+10 

0 

-10 

-20 

-30 
o 

AVERAGE CONSTANT-CURRENT CHARACTERISTICS 

E f RA TED VALUE 

- 4 III LLI AIIPERES 

300 

200 

" 00 
II/LL /AII ERES 

50 500 

400 
300 

200 

/00 

50 

0 

200 400 600 800 1000 
PLATE VOLTAGE IN VOLTS K-5561 I-TD 178-3 

MARCH 30, 1962 

+60 

AVERAGE CONSTANT-CURRENT CHARACTERISTICS 

'0 \ . 

1.4 

1.2 

1.0 AI/PERES 

E f - RATED VALUE 

:z +40 0.8 

'b 
w 
<..? 
<l: 
I-
...J 
0 
> 
0 

'" <..? 

+20 

0 

-20 

-40 
o 

K-55611-TDI78-4 

1000 

0.6 
" 3. 0 

0.4 

0.2 

O. I 

2000 
PLATE VOLTAGE IN VOLTS 

AilPERES 

2.5 
2. 5 

2.0 
.75 

/.5 -
1.2 
1.0 

0.75 

0'5 

0.25 

O. I 

3000 4000 

MARCH 30, 1962 

2C39-1 
Page 5~1 

10-62 

Courtesy of http://BlackRadios.terryo.org



- PRODUCT INFORMATION- ET-T11 65A Page 1 9-67 

TlIBES 

Electrical 

Tetrode I GL-6251 

25-KILOWATTS VHF TELEVISION OUTPUT 
VHF TETRODE 

WATER COOLED 
METAL AND CERAMIC 

GAIN IN EXCESS OF 10 GROUNDED-GRID CIRCUITS 

The GL-6251 is a four-electrode, water
and-forced-air-cooled transmitting tube 
for use as a power amplifier or oscillator 
in grounded-grid circuits with both grids 
maintained at radio-frequency ground 
potential. The output circuit is connected 
between the anode and the screen grid. 
The anode is capable of dissipating 
twenty-five kilowatts. The cathode is a 
thoriated-tungsten filament. Maximum 
ratings apply up to 220 megacycles. 

In Class B grounded-grid broadband 
television amplifier service this tube has 
a useful synchronizing peak-power out-

put of twenty-five kilowatts at 220 meg
acycles. Because of its ratings, the tube 
is also well adapted to use in dielectric
heating equipment. 

High operating efficiency is assured 
because of the close spacing of the tube 
electrodes, the ring-seal construction, and 
the low-loss factor due to the silver
plated external parts and the ceramic 
insulator. The ring-seal design permits 
quick plug-in installation. In addition, 
the grounded-grid construction eliminates 
the necessity for neutralization in a 
properly designed circuit. 

Thermal 
Mini
mum Bogey Mox imum 

5.5 5.75 Volts 

Type of Cooling-Water and Forced Air 
Water Cooling 

$Filament Voltage . . . . .. .. .. .. .. 5.1 
Filament Current at 5.5 Volts . 
Filament Starting Current . .... . 
Filament Cold Resistance .... . . . 
Filament Heating Time. .. 30 
Amplification Factor, G2 to G1 

Eb=1000 Volts, Ib=O.l Amps . 
Peak Cathode Current * .... . . 
Direct Interelectrode Capacitances§ 

Grounded-Grid Circuit 
Cathode-Platet · ... . 
Input .. . ..... .. . . 
Output ...... . 

Mechanical 

190 Amperes 
360 Amperes 

0.004 Ohms 
Seconds 

20 
30 Amperes 

0.06 J.LJ.Lf 
75 J.LJ.Lf 
27 J.LJ.Lf 

Mounting Position . . .. . . .... Vertical, anode down 
Net Weight, approximate . . .15 Pounds 

Water Flow 
Anode. .. .... .. .. .. .. .. .. .... 12 Min Gallons per 

Minute 
Water Pressure. . .... . .. . ... 80 Max Pounds per 

Square Inch 
Pressure Drop at Rated Flow, 

approximate ... . ........... . .. 13 Pounds per 
Square Inch 

Outlet Water Temperature ....... 70 Max C 
Air Cooling 

Air Flow 
Anode Seal .... 

Filament Seal . . .. 

Grid-to-Grid Seal .. . 

.30 Min Cubic Feet 
per Minute 

. ... 15 Min Cubic Feet 
per Minute 

. ... . . 10 Min Cubic Feet 
per Minute 

Ceramic Temperature . . . . .. . . 200 Max C 
o Seal and Terminal Temperature ..... .. 180 Max C 

GENERAL. ELECTRIC 

I 
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RADIO-FREQUENCY AMPLIFIER-CLASS B TELEVISION SERVICE 
Synchronizing-Level Conditions Per Tube Unless Otherwise Specified 

Maximum Ratings, Absolute Values 

DC Plate Voltage ... .. 
EeDC Grid-No.2 Voltage . 

DC Plate Current .. 
Plate Input . 
Grid-No.2 Inputt . . 

Ee DC Grid-No.2 Current 
Pedestal Level .. 

Plate Dissipation .. 
Grid-No.1 Dissipation . . 

Ee DC Grid-No.1 Current .. 

. ... 7000 Max Volts 
700 Max Volts 

8 Max Amperes 
50 Max Kilowatts 

350 Max Watts 

. ... 0.200 Max Amperes 
25 Max Kilowatts 

150 Max Watts 
1.0 Max Amperes 

Typical Operation-Grounded-Grid Circuit up 10 216 Megacycles 

DC Plate Current 
Synchronizing Level ... .. 
Pedestal Level . .. . 

DC Grid-No.2 Currentl I 
Pedestal Level .... ..... . 

DC Grid-No.1 Current 
Synchronizing Level . . . 
Pedestal Level . 

Driving Power at Tube, approximate 
Synchronizing Level . 
Pedestal Level .... . 

Power Output, approximate~ 
SynchronIzing Level .. 

7.5 
5.8 

.. 0.05 

.. 0.90 

. . 0.55 

2.3 
1.3 

Bandwidth 7 Megacycles, 1 Decibel Voltage Pedestal Level . . ...... . ... .. . . 
25 
15 

DC Plate Voltage ... . .6800 
EeDC Grid-No.2 Voltagel I .. .. 600 

DC Grid-No.1 Voltage . . .-20 
Peak RF Plate Voltage 

Synchronizing Level .. 
Pedestal Level. .... 

Peak RF Driving Voltage 
Synchronizing Level ... 
Pedestal Level . 

.. 4800 
. ..... 3600 

350 
250 

Volts 
Volts 
Volts 

Volts 
Volts 

Volts 
Volts 

* Maximum usable cathode current (plate current plus current to each grid) for any condition of operation. 
§ Control grid and screened grid are connected together. 
t Measured with 12-inch diameter flat metal disk attached to the screen-grid terminal and grounded. 

Amperes 
Amperes 

Amperes 

Amperes 
Amperes 

Kilowatts 
Kilowatts 

Kilowatts 
Kilowatts 

t Calculated from characteristic curve only. This value includes dissipation transferred from driving power. Maximum allowable 
screen input as indicated by measured doc current and voltage is much lower because of secondary screen emission. 

IIDC Grid-No.2 voltage and current should be held at the minimum values consistent with proper circuit operation. Negative 
values of screen current are frequently encountered but are not detrimental. 

~ Useful power output including power transferred from driver stage. 
Ee Denotes a change. 
D Denotes an addition. 

Courtesy of http://BlackRadios.terryo.org
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1"+ 1M 
13'8-8 

( AT' \ 
\CENTERLI EJ 

7'.+9" 
"8'-64 

(CE:;ERLlN~ 

,"+ I" 
6i1-a 

.~' + I" 
--.- --- 58 - 32 OIA. 

-4 .87S"±.0I0" OIA. 

I 

I 

_~.-/ WATER CONNECTIONS 
NOTE I 

AOOOE TERMINAL 

11"+ 1'-'--~--"r-----+-----'/ 
5m-~ 

SCREEN-GRIO TERMINAL 

N-20726AZ 

CONTROL-GRID TERMINAL 

ILAMENT TERMINALS 

.-.-l~_.008" USE THIS SURFACE AS A STOP .';;N WHEN INSERTING TUBE 
-"-______ --L... ___ ..::!.., _ _ --.l=F::::.I... DIA. (C) 

i X 4~ CHAMFER APPROX. 

[
AI MAX. ECCENTRICITY .04Q:; 
B MAX. ECCENTRICITY .04u" 
C MAX. ECCENTRICITY ,OSO 

WITH RESPECT TO CENTERLINE DETERMINED 8'r' CENTERS OF 
ANODE TERMINAL a CONTROL-GRID TERMINAL. 

NOTE 1: MATES WITH WIGGINS SOCKET NO. 8C·3238 OR EQUIVALENT. 

E. B. WIGGINS OIL TOOL COMPANY, INC., LOS ANGELES, CALIFORNIA 

TUBE DEPARTMENT 

GENERAL. ELECTRIC 
SCHENECTADY, N. Y. 12305 

1-6-59 
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Electrical 
Minimum Bogey 

Heater Voltage" .... . . 6.3 
Heater Current .. 3.8 
Cathode Heating Time 
Amplification Factor, 

G. to Glt Eb=1000V 
DC ; E~2=275V DC ; 
Ib=0.2 A DC . .. . . .. 14 

Peak Cathode Currentt 
Direct Interelectrode 

Capacitances 
Cathode to Plate+ . . 0.006 
Input, G. tied to G, . 18.25 
Output, G. tied to G ,• 6.4 

Mechanical 
Mounting Position- Any 

GL-6283 
ET.T1050B 

Page 1 
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GL-6283 

TETRODE 
RADIO-FREQUENCY AMPLIFIER 
CW SERVICE 
GROUNDED-GRID OPERATION 

The GL-6283 is a reliable power tetrode 
that delivers useful output to 1250 mega
cycles or higher. This tube is particularly 
suitable for application in the final output 
or driver stage of military-communica
tions systems. 

As a Class B linear amplifier in the 
225- 400-megacycle range, the tube will 
deliver 110 watts of carrier power modu
lated up to 100 percent. Since a power 
gain of 20 may be realized, drive require
ments are low- approximately 5 watts 
at carrier level. 

FORCED-AIR COOLED 
METAL AND CERAMIC 
INTEGRAL RADIATOR 

Operating as a Class C CW amplifier 
at 900 megacycles, the gain is approxi
mately 15 at the 200-watt level. 

Features of the GL-6283 include long 
life and reliability, high gain, high 
linearity, and resistance to shock and 
vibration. 

These together with such design factors 
as an oxide-coated cathode, coaxial ele
ments, and metal-ceramic construction 
make the tube well adapted to applica
tion in modern systems where perform
ance and reliability are important. 

Thermal 
Maximum Cooling- Forced Air§ 

6.8 Volts Through Radiator, at 
Amperell, Sea Level"" 
Minutes Plate Dissipation .. . 500 400 300 Watts 

Air Flow, 45 C In-
coming Air Tem-
perature, m i n i-
mum ..... 17.0 12.0 6.5 Cubic Feet 

1.75 Amperes per Minute 
Static Pressure, ap-

proximate . . .. . . .. 0.9 0.5 0.2 Inches-
p.p.f Water 
p.p.f Radiator Hub Tem-
p.p.f perature, at Point 

Adjacent to Anode 
Seal. . . ......... . 250 C 

Seals 
Screen-Grid to Con-

Net Weight, approximate ...... . ..... . . . 1.0 Pounds trol-Grid. approxi-
Cubic Feet mate . 0··· ·· .·.· . 

Heater to Cathode, 
approximate ...... 

Ceramic Temperature 
at Any Point. maxi-
mum . .. .......... . 

RADIO· FREQUENCY POWER AMPLIFIER-CLASS B LINEAR 

Carrier conditions per tube for use with a maximum modulation foetor of 1.0 

Maximum Ratings 

DC Plate Voltage ... . ............ . .. . 
DC Grid-No.2 Voltage .......... . 
DC Plate Current .. . ... . ............... . 
Plate Input .. ............ . 
Grid-No.2 Input ................. . 
Plate Dissipation ............... .. .. . 

2000 
320 

0.250 
500 

5 
500 

Volts 
Volts 
Amperes 
Watts 
Watts 
Watts 

Typical Operation 

Grounded-Grid Circuit at 225-400 Megacycles 
DC Plate Voltage ...................... . 
DC Grid-No. 2 Voltage ......... . ... . .. . 
DC Grid-No.1 Voltage, approximate ... . . . 
Peak RF Plate Voltage fl., approximate . . . . 
Peak RF Grid-No.1 Voltage #. approximate 
DC Plate Current . . ...... . ............ . 
Zero Signal DC Plate Current (Eel adjusted) 
DC Grid-No. 2 Current .......... . ..... . 
DC Grid-No. 1 Current ................ . 
Driving Power, approximate . . .......... . 
Power Output" .. . ...... .... ... . . 

GENERAL. ELECTRI C 

200 

1750 
250 

-20 
1250 

40 
0.200 
0.020 
0.005 
0.010 

5 
110 

per Minute 

Cubic Feet 
per Minute 

C 

Volts 
Volts 
Volts 
Volts 
Volts 
Amperes 
Amperes 
Amperes 
Amperes 
Watts 
Watts 
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RADIO-FREQUENCY AMPLIFIER-CLASS B TELEVISION SERVICE 
Synchronizing-level Conditions Per Tube Unless Otherwise Specified 

Maximum Ratings, Absolute Values 

DC Plate Voltage . . ..... .. .... 1600 Max Volts 
DC Grid-No.2 Voltage ..... 320 Max Volts 
DC Plate Current . . . . 00400 Max Amperes 
Plate Input. . . . .. 600 Max Watts 
Grid-No.2 Input . . . . .... 15 Max Watts 
Plate Dissipation . . . . . . .... 500 Max Watts 
Grid-No.1 Dissipation. . . .... 2 Max Watts 

Typical Operation--Grounded-Grid Circuit up to 900 Megacycles 

Bandwidth 6 Megacycles 
DC Plate Voltage ..... . 
DC Grid-No.2 Voltage . 
DC Grid-No.1 Voltage .. 
Peak RF Plate Voltage 

Synchronizing Level. .. 
Pedestal Level. . . 

Peak RF Driving Voltage 
Synchronizing Level. .. 
Pedestal Level ... .. . 

· .. 1500 
· ... 250 

- 25 

... 1100 
· ... 825 

. ..... 35 

...... 27 

Volts 
Volts 
Volts 

Volts 
Volts 

Volts 
Volts 

DC Plate Current 
Synchronizing Level . . ..... . 00400 
Pedestal Level . .. . . .... 0_295 

DC Grid -No .2 Current (Pedesta ILevel) . 0.007 
DC Grid-No.1 Current 

Synchronizing Level .... . ......... . 0.036 
Pedestal Level . . ... 0.016 

Driving Power at Tube, approximate 
Synchronizing Level . 
Pedestal Level. 

Power Output, approximate 
Synchronizing Level ~ . 
Pedestal Level ~ . . ... 

.. 25 
... 15 

. . . 260 
. . 145 

RADIO-FREQUENCY POWER AMPLIFIER AND OSCIllATOR-CLASS C TElEGRAPHY 

Key-down conditions per tube without omplitude modulotion L:!. 

900 400 Typicol Operation 
Maximum Ratings Megacycles Megacycles Grounded-Grid Circuit at 900 Megacycles 

DC Plate Voltage .. 1600 2000 Volts DC Plate Voltage ... 1500 2000 
DC Grid-No.2 Voltage . 320 320 Volts DC Grid-No.2 Voltage ... 210 225 
DC Grid-No.1 Voltage .... -100 - 100 Volts DC Grid -No.1 Voltage ..... -40 -40 
DC Plate Current ....... 0.300 0.300 Ampere DC Plate Current . 0.300 0.250 
DC Grid-No.1 Current . 0.050 0.050 Ampere DC Grid-No.2 Current, 
Plate Input .. . . 480 600 Watts approximate . 0.010 0.010 
Grid-No.2 Input . 15 15 Watts DC Grid-No.1 Current, 
Plate Dissipation . 500 500 Watts approximate . 0.020 0.020 
Grid-No.1 Dissipation . 2 2 Watts Driving Power, approximate . 14 15 

Power Output, approximate~. 205 300 

Amperes 
Amperes 
Amperes 

Amperes 
Amperes 

Watts 
Watts 

Watts 
Watts 

Volts 
Volts 
Volts 
Ampere 

Ampere 

Ampere 
Watts 
Watts 

• Because the temperature of the cathode is increased by back bombardment of electrons at UHF, required heater voltage for optimum 
life decreases with increasing frequency. The amount of heater-voltage reduction is dependent on operating conditions_ However, 
this voltage should not be less than 5.5 volts. 

t Represents maximum usable cathode current (plate current plus current to each grid) for any condition of operation. 
i Measured with a 6-inch minimum diameter flat metal disk attached to the screen-grid ring. Control grid connected to the screen 

grid . 
• Output capacitances measured between anode and screen grid. Control grid connected directly to screen grid. 
§ Forced-air cooling to be applied before and during the application of any voltages. 
··Provision must be made for unobstructed passage of cooling air between radiator fins and between the anode terminal and adjacent 

radiator fin . 
• Useful power output as measured in output-circuit load. 
~ Useful power output including power transferred from driver stage. Output circuit efficiency approximately 80 percent. 
L:!.Modulation essentially negative may be used if the positive peak of the envelope does not exceed 115 percent of the carrier condi-

tions. 
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f -SE-A-L --O-F-F- -----

I 3" + I " 
PROTECTIVE ----Hf--_---1 4 - is 
CAP . 1 

'----,~ ....... ---I..-

2 .313":!: . 010 " DIA. (A) 

2.281 " ~ .01 0 " DIA . 

3 " 
64 R MAX 

123"±~" r -r--'---r------------r---' 

STRAP HANDLE 
3/8" ! 1/32" WIDE 

ANODE HUB TEMPERATURE 
MEASURED AT THIS POINT 

ANODE TERMINAL 

3" 
-R MAX 
64 

SCREEN -GRID TERMINAL 

i l'
32 (~~}~ f L_-I-#--.L--.?r~::;;;;;;;;:;:"~-±-- -+-----L,-;-L ~'~IN . OUTSIDE CONTACT 

{' MIN.OJ + T AREA 

CATHODE AND 
FILAMENT TERMINAL 

FILAMENT CUP TERMINAL 

(BOTTOM OF CUP MUST 
NOT 8E USED AS A SOCKET STOP) 

CONCENTR ICITIES 

CON TROL - GRID TERMINAL 

.186 " :: .005" DIA "D " 

.324":: .004" DIA "c " 

THE FOLLOWING TOTAL INDICATOR READINGS ARE MEASURED WITH 
RESPECT TO A CENTERLINE DETERMINED BY THE CENTERS OF THE 
ANODE TERMINAL AND CONTROL G.RID TERMINAL 

DIAMETER A-0 .030 INCHES 
DIAMETER B - 0 .016 INCHES 
DIAMETER C-0.036 INCHES 
DIAMETER D - 0 .042 INCHES 

TOTAL INDICATOR READING OF FILAMENT CUP TERMINAL DIAMETER 
(0) MEASURED WITH RESPECT TO CENTER OF CATHODE AND FILAMENT TERMINAL 
DIAMETER (Cl- 0.016 INCHES 

K-69087-72A578 

TUBE DEPARTMENT 

GENERAL. ELECTRIC 

8-1 ·62 
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.- -PRODUCT INFORMATION- Page 

~ ~) Planar Triode I 6299 

TUBES FOR GROUNDED-GRID CLASS A 
UHF AMPLIFIER APPLICATIONS 

The 6299 is a high-mu, metal-and-ceramic triode intended for operation as a groundedgrid, Class A radio-frequency amplifier at frequencies as high as 3000 megatycles. Features of the tube include small size, planar electrode construction with close spacing, inherent rigidity, and an envelope structure convenient for coaxial circuit applications. 
At 1200 megacycles a noise figure of less than 8.5 decibels may be obtained when the 6299 is used in a grounded-grid coaxial circuit. 
In radar receivers, or similar applications, where the grid of the tube may be driven positive by leakage pulses, consideration should be given to use of the 7644 in place of the 6299. 

ELECTRICAL 
Cathode - Coated Unipotential 
Heater Characteristics and Ratings 
Heater Voltage, AC or DC*. 
Heater Current* • 
Direct Interelectrode Capacitances§ 

Grid to Plate : (g to p) • 
Grid to Cathode and Heater : 

g to (h + k) • 
Plate to Cathode and Heater: 

p to (h + k) • 

6 .3±0.3 
0.3 

1. 75 

3.65 

0.015 

GENERAL 

Volts 
Amperes 

pf 

pf 

pf 

MECHANICAL 
Operating Position - Any 
Net Weight, approximate 
Cooling - Conduction~ 

MAXIMUM RATINGS 
ABSOLUTE-MAXIMUM VALUES 
Plate Voltage. 
Positive DC Grid Voltage 
Negative DC Grid Voltage 
Plate Dissipation 

1/6 

200 Volts 
0 Volts 

15 Volts 
2.0 Watts 

Ounce 

10-66 

I 

DC Plate Current. 
12 Milliamperes DC Grid Current#. 

Envelope Temperature at Hottest Point. 

Absolute-Maximum ratings are limiting values of operat
ing and environmental conditions applicable to any electron 
tube of a specified type as defined by its published data 
and should not be exceeded under the worst probable 
conditions. 

The tube manufacturer chooses these values to provide 
acceptable serviceability of the tube, making no allowance 
for equipment variations, environmental variations, and the 
effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of 

The tubes and arrangements disclosed herein may be covered by patents of General Electric Company or othen. Neither the disclosure of any information herein nor the sale of tubes by General Electric Company conveys any license under potent claims covering combinations of tubes with other devices or elements. In the absence of on 

Oll Milliamperes 
150 C 

all other electron devices in the equipment. 
The equipment manufacturer should design so that ini

tially and throughout life no absolute-maximum value for 
the intended service is exceeded with any tube under the 
worst probable operating conditions with respect to supply
voltage variation, equipment component variation, equip
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in the characteris
tics of the tube under consideration and of all other electron 
devices in the equipment. 

express written agreement to the contrary, General Electric Company auumes no liability for patent infringement arising out of any use of the tubes with other devices or elements by any purchaser of tubes or others. 

GENERAL. ELECTRIC 
Supersedes ET-Tl166D dated 12-61 
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CHARACTERISTICS AND TYPICAL OPERATION 
A VERAGE CHARACTERISTICS 
Plate Voltage. 
Grid VoltageC. 
Amplification Factor 
Plate Resistance, approximate 
Transconductance. 
Plate Current. 
Plate Voltage, approximate, Ib 

Ec = 0 volts • 
10 Mi l l i amperes, 

CLASS Al RF AMPLIFIER-GROUNDED-GRID, COAXIAL-TYPE CIRCUIT 
Frequency. 450 1200 1200 1200 
Plate Voltage. ** ** 175 
Plate-Supply Vo1tage**. 300 
Resistor in Plate Circuit (bypassed) 17500 
Grid Vo1tage§§ • 0 0 0 ~ 

Plate Current. 10 10 10 10 
Bandwidth, min • 9 10 10 10 
Gain 17.5 17 17 17 
Noise Figure, Power-Matched 4.5 8.2 8.0 8.5 

NOTES 

175 

110 
7300 

15000 
10 

125 

3000 

** 

0 
10 
10 
II 

13.2 

Volts 
Volts 

Ohms 
Micromhos 
Milliamperes 

Volts 

Megacycles 
Volts 
Volts 
Ohms 
Volts 
Milliamperes 
Megacycles 
Decibels 
Decibels 

* The equipment designer should design the equipment so that heater voltage is centered at the specified 
bogey value, with heater supply variations restricted to maintain heater voltage within the specified 
tolerance. 

* Heater current of a bogey tube at Ef = 6.3 volts. 

§ Without external shield. 

~ Good thermal contact to the anode and cathode must be provided to conduct heat from the elements. The 
anode contact must be sufficiently flexible to keep lateral force on the anode terminal at a minimum. 

# The 6299 is rated only for Class A amplifier service. 

~ Does not apply to initial-emission-velocity current . 

i Adjusted for Ib 10 milliamperes. 

** Adjust for Ib 10 milliamperes; range must be variable from 75 to 200 volts. 

** Supply should be regulated. 

§§ For operation above 1000 megacycles, the minimum noise" figure will generally be obtained by operation 
at zero bias. For operation below 1000 megacycles, the use of a cathode resistor or grid bias should 
be evaluated for the particular application. 

~~ Adjusted for Ib = 10 milliamperes; 200 ohm var i able cathode resistor recommended. 

Courtesy of http://BlackRadios.terryo.org



INITIAL CHARACTERISTICS LIMITS 

Heater Current Min. 
Ef = 6.3 volts 280 

Plate Voltage 
Ef OK 6.3 volts, Ec = 0 volts, Eb adjusted for Ib = 10 rna 75 

Transconductance 
Ef = 6.3 volts, Eb = 175 volts, Ec adjusted for Ib 0: 10 rna. 11500 

Amplification Factor 
Ef = 6.3 volts, Eb = 175 volts, Ec adjusted for Ib 10 rna 

Interelectrode Leakage Resistance 
Ef = 6.3 volts, Polarity of applied d-c interelectrode 
voltage is such that no cathode emission results. 

Grid to Cathode and Heater at 45 volts d-c 
Grid to Plate at 500 volts d-c • 

Interelectrode Capacitances 
Grid to Plate: (g to p) • 
Grid to Cathode and Heater: 
Plate to Cathode and Heater: 

g to (h + k) 
p to (h + k) 

85 

0.25 
5.0 

1.5 
3.0 

SPECIAL PERFORMANCE TESTS 
Noise Figure - 450 MC 

Ef = 6.3 volts, Ec = 0 volts, Eb adjusted for Ib = 10 rna, F = 450±5 K: 

Noise Figure - 1200 MC 
Ef = 6.3 volts, Ec = 0 volts, Eb adjusted for Ib 10 rna, F 120015 K: 

Noise Figure - 3000 MC 
Ef = 6.3 volts, Ec 0 volts, Eb adjusted for Ib = 10 rna, F = 300015 MC 

Power Gain - 450 Mc 
Ef = 6.3 volts, Ec = 0 volts, Eb adjusted for Ib 10 rna, F = 45015 K:, 
Bandwidth = 9 K:, min. 

Power Gain - 1200 MC 
Ef = 6.3 volts, Ec = 0 volts, Eb adjusted for Ib 10 rna, F = l200±5 K:, 
Bandwidth = 10 K:, min. 

Power Gain - 3000 MC 
Ef = 6.3 volts, Ec = 0 volts, Eb adjusted for Ib 10 rna, F = 3000±5 MC, 
Bandwidth = 10 K:, min. 

DEGRADATION RATE TESTS 
1000-Hour Life 

Bogey Max. 
300 320 

125 175 

15000 

110 140 

1.75 2.0 
3.65- 5.0 

0.015 0.025 

Min. Max. 
5.0 

8.5 

13.5 

15 

15 

10 

Statistical sample operated for 1000 hours to evaluate changes in transconductance and noise 
with life. 

6299 
Pale 3 

10-66 

Milliamperes 

Volts 

Micromhos 

Megohms 
Megohms 

Picofarads 
Picofarads 
Picofarads 

Decibels 

Decibels 

Decibels 

Decibels 

Decibels 

Decibels 

figure 
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PHYSICAL DIMENSIONS 

t----s----..j 

~--T-~--t 

·-PLATE TERMINAL 

RID TERMI NAL 

w. RAD . 

.-I-t-!:~~~= =====!i_R_~~~.f...L_A_N_E 

-CATHODE AND 
HEATER TERMINAL 

GETTER TERMINAL 
(DO NOT USE FOR ANY 

DC OR RF CONNECTION) 

t--++f-- HEATER TERMI NAL 

INCHES 

ALIGNMENT GAUGE 

4500":.0005' 

.400" % .004" 

MILLIMETERS 
Ref. 

Minimum Maximum Minimum Maximum 
A 0.960 1.040 24.38 26.42 
B 0.530 0.590 13.46 14.99 
C 0.410 0.470 10.41 11.94 
D --- 0.272 --- 6.91 
E --- 0.475 --- 12.07 
F 0.163 0.193 4.14 4.90 
G --- 0.060 --- 1.52 
H --- 0.030 --- 0.76 
J 0.190 0.210 4.83 5.33 
K 0.009 0.015 0.23 0.38 
M 0.040 0.070 1.02 1. 78 
N 0.059 0.065 1.50 1.65 
p --- 0.257 --- 6.53 
Q 0.326 0.334 8.28 8.48 
R --- 0.385 --- 9.78 
S 0.483 0.497 12.27 12.62 
T 0.435 0.445 11.05 11.30 
U --- 0.385 --- 9.78 
V 0.088 0.094 2.24 2 .39 
w --- 0.008 --- 0.20 
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EI.ECTRONICS 

PLANAR TRIODE 

6442 
ET-T1167C 

Page 1 
12-61 

==IDESCRIPTION AND RATING,== 

FOR GROUNDED-GRID OSCILLATOR AND AMPLIFIER SERVICE 

Metal and Ceramic Small Size 

Two Kilowatts Useful Pulse Power Output 

The 6442 is a high-mu, metal-and-ceramic triode intended for operation 
as a plate-pulsed, grounded-grid oscillator at frequencies as high as 5000 
megacycles_ The 6442 is also useful as a CW, radio-frequency power amplifier ' 
or frequency multiplier at frequencies as high as 2500 megacycles. 

Features of the 6442 include small size, planar electrode construction with 
close spacing, inherent rigidity, an envelope structure convenient for coaxial 
circuit applications, and excellent resistance to vibration and shock. 

GENERAL 

ELECTRICAL 

Cathode-Coated Unipotential 
Heater Characteristics and Ratings 
Heater Voltage, AC or DC . . . ..... " ... * Volts 
Heater Current at Ef = 6.3 volts . . . . ... . 0.9t Amperes 
Direct Interelectrode Capacitancest 

Grid to Plate: (g to p) ...... . .. . .... 2.3 pf 
Grid to Cathode: (g to k) .... .. .. . . . 5.0 pf 
Plate to Cathode: (pto k), max._ . . .. 0.045 pf 

MECHANICAL 

Mounting Position-Any 
Net Weight, approximate . . ......... . . . . 1 Ounce 
Cooling-Conduction and Convection 

MAXIMUM RATINGS 

ABSOLUTE-MAXIMUM VALUES 

PLA TE·PULSED OSCILLATOR SERVICE 

Heater Voltage*' ...... . .. . ..... 5.7 to 6.3 Volts 
Cathode Heating Time, minimum .. .... 60 Seconds 
Frequency . .... ......... .. ......... 5000 Megacycles 
Peak Positive-Pulse Plate Supply 

Voltage .. . ......... ... . . ..... . .. 3000 Volts 
Duty Factor of Plate Pulse~ 11 ... .. . 0.001 
Pulse Duration . . .... . .. . ............ 2.0 Microseconds 
Plate Current 

Average 11 . . . ... . ............ .. • . .. 2.5 Milliamperes 
Average During Plate Pulse 6 . . .. .. . 2.5 Amperes 

Absolute-Maximum ratings ore limiting values of operating 
and environmental conditions applicable to any electron 
tube of a specified type as defined by its published data 
and should not be exceeded under the worst probable condi
tions. 

The tube manufacturer chooses these values to provide 
acceptable serviceability of the tube, making no allowance 
for equipment variations, environmental variations, and the 
effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of 

Negative Grid Voltage 
Average During Plate Pulse ... . . . ... 100 Volts 

Grid Current 
Average 11 . .. ... . .............•. . . 1.25 Milliamperes 
Average During Plate Pulse ..... . .. 1.25 Amperes 

Plate Dissipation 11 . . . ........ .. ..... . 7.5 Watts 
Peak Heater-Cathode Voltage 

Heater Positive with Respect to 
Cathode ..... .. .... . ..... . .. . .... 90 Volts 

Heater Negative with Respect to 
Cathode . . . . . . ....... . .. . .... . ... 90 Volts 

Envelope Temperature at Hottest Point 175 C 

all other electron devices in the equipment. 
The equipment manufacturer should design so that ini 

tially and throughout life no absolute-maximum value for 
the intended service is exceeded with any tube under the 
worst probable operating conditions with respect to supply
voltage variation, equipment component variation, equip
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in the characteris
tics of the tube under consideration and of all other electron 
devices in the equipment. 

GENERAL. ELECTRIC 
Supersede. ET-TJ1678 dated 3-60 
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12-61 MAXIMUM RATINGS (Continued) 

RADIO-FREQUENCY POWER AMPLIFIER AND OSCILLATOR
CLASS C TELEGRAPHY 
Key-down Conditions per Tube Without Amplitude Modula
tion** 
Heater Voltage* ................ 4.5 to 5.7 Volts 
Cathode Heating Time, minimum ... .. . 30 Seconds 
Frequency . . ....... .. ...... . .. . .... 2500 Megacycles 
DC Plate Voltage . . . ........ . ........ 350 Volts 
Negative DC Grid Voltage . . . . .. . ...... 50 Volts 
DC Plate Current .. ............... . .. 35 Milliamperes 
DC Grid Current ....... .. . . .. _ . . . . . . . 15 Milliamperes 
Plate Dissipation .... . . . .............. 8.0 Watts 
Peak Heater-Cathode Voltage 

Heater Positive with Respect to 
Cathode. . . . . . . .. . .. . . ...... . ... 90 Volts 

Heater Negative with Respect to 
Cathode .. . .... . ... .. ........ . ... 90 Volts 

Envelope Temperature at Hottest Point . 175 C 

RADIO-FREQUENCY POWER AMPLIFIER AND OSCILLATOR
CLASS C TELEPHONY 
Carrier Conditions per Tube For Use With a Maximum 
Modulation Factor of 1.0 
Heater Voltage* ...... . .. . .. . ... 4.5 to 5.7 Volts 
Cathode Heating Time, minimum . . ... .. 30 Seconds 
Frequency . . .. . ................. . . . 2500 Megacycles 
DC Plate Voltage . .... . ..... .. .. . .. . . 275 Volts 
Negative DC Grid Voltage ... . .. . ... . .. 50 Volts 
DC Plate Current .... .. ..... . ... _ .. .. 35 Milliamperes 
DC Grid Current .... . . . " . . .......... 15 Milliamperes 
Plate Dissipation ..... .. ... .. .. .. . .. . . 6.0 Watts 
Peak Heater-Cathode Voltage 

H eater Positive with Respect to 
Cathode . . . . . . . .. . . .... .. .... . ... 90 Volts. 

Heater Negative with Respect to 
Cathode ......... . . . ........... . . 90 Volts 

Envelope Temperature at Hottest Point . 175 C 

CHARACTERISTICS AND TYPICAL OPERATION 

AVERAGE CHARACTERISTICS 

Heater Voltage ........ . ... . ......... 6.3 Volts Amplification Factor .. . . .. .. . ....... . . 50 
Plate Voltage .. ........ . ... . . ....... 350 Volts Transconductance ... . .... . .... . ... 16500 Micromhos 
Grid Voltage . . .. . .. . ... . ......... -4.25 Volts Plate Current ....... _ . . ....... . ..... . 35 Milliamperes 

PLATE-PULSED OSCILLATOR 

Frequency. . . . ... . . . ......................... . ............ 3500 
Heater Voltage . . . . . . . . .. . ...... . . . .. . ........ . .......... 6.0 
Duty Factor .............. . ... . ..... .. . . .. . .. ................ .... 0.001 
Pulse Duration . . . . . . . . . . . . . . . . . . . . . ............... 1.0 
Pulse Repetition Rate. . . . . . . . . . . . . . . . .............. . 1000 
Peak Positive-Pulse Plate 

Supply Voltage. . . . .. . ........ . 
Negative Grid Voltage 

Average During Plate Pulse . ...... . .... . 
Grid-Bias Resistor ...... . ......... ... ..... ....... . 
Plate Current 

.... . .. . _ . . .... . 3000 

.............. _ .. . 75 
............. 50 

Average . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 
Average During Plate Pulse . . ... . .............................. . .. . 2.5 

Grid Current 
Average .. . .. ..... . . .... ........ .. ... . . .. ............ . ...... . .. 1.25 
Average During Plate Pulse . ...... . . . . .. .... . . 1.25 

Useful Power Output 
Average . . .. ........ . ... .. ...... . .......... . 2.0 
Average During Plate Pulse ...... . . . . . ......... .. . . .. ' .. 2.0 

RADIO-FREQUENCY POWER AMPLIFIER-CLASS C TELEGRAPHY 

5000 Megacycles 
6.0 Volts 

0.001 
1.0 Microseconds 

1000 Pulses per Second 

3000 Volts 

75 Volts 
50 Ohms 

2.5 Milliamperes 
2.5 Amperes 

1.25 Milliamperes 
1.25 Amperes 

0.5 Watts 
0.5 Kilowatts 

Frequency . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........ . ........ .. 1000 Megacycles 
Heater Voltage . ... ..... . ........ ......... . . . ......... . .. . ........ 5.7 Volts 
DC Plate Voltage . . ...... 250 Volts 
DC Plate Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ................... . . 23 Milliamperes 
DC Grid Current. . . . . . . . . . . . . . . . . . . . . . . . . . . ........ . ........ . . 6.0 Milliamperes 
Driving Power . . . . . .. . .. . ... . ....................... . ...... .... ... ........ 0.35 Watts 
Useful Power Output ......... . ................................... . . . ...... .. 2.8 Watts 
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* The equipment designer should design the equipment so that heater voltage is centered at some value within 
the range of 4.5 to 5.7 volts for CW operation, or 5.7 to 6.3 volts for pulse operation. Heater voltage 
variations about the center value should be kept as small as practical and should not, in any case, exceed 
±5 %. The optimum center value of heater voltage depends on the cathode current and on other param
eters of circuit design and operation. For specific recommendations, contact your General Electric tube 
sales representative. 

t Heater current of a bogey tube at Ef = 6.3 volts. 

i Measured in a special shielded socket. 

~ Applications with a duty factor greater than 0.001 should be referred to your General Electric tube sales 
representative for recommendations. 

iii In any 5000 microsecond interval. 

6 The regulation and/ or series plate-supply impedance must be such as to limit the peak current, with the 
tube considered a short circuit, to a maximum of 25 amperes. 

**Modulation essentially negative may be used if the positive peak of the audio-frequency envelope does not 
exceed 115 percent of the carrier conditions. 

INITIAL CHARACTERISTICS LIMITS 

Min. 
Heater Current 

Ef = 6.3 volts . ....................... .. . . ............ .. . 840 
Grid Voltage 

Ef = 6.3 volts, Eb =350 volts 
Ib =35 rna ... . ..... . ....... . ..... . .. . .. .. . . .......... -2.5 

Transconductance 
Ef = 6.3 volts, Eb = 350 volts 
Ec adjusted for Ib = 35 rna . .. .... . . .. ..... ... . . ........ 13500 

Amplification Factor 
Ef = 6.3 volts, Eb = 350 volts 
Ec adjusted for Ib = 35 rna .. .. . .... .. . . .... ... .. . ...... . . . 35 

Negative Grid Current 
Ef = 6.3 volts, Eb = 350 volts 
Ec adjusted for Ib =35 rna . ...... .. ..... .. . . ...... . . . 

Interelectrode Leakage Resistance 
Ef = 6.3 volts, Polarity of applied doc interelectrode volt
age is such that no cathode emission results 

Grid to Cathode at 100 volts d-c .. ........ . ... . . . .. .. .... 25 
Grid to Plate at 500 volts d-c ........ . ............ . .... . 250 

Heater-Cathode Leakage Current 
Ef = 6.3 volts, Ehk = 100 volts 

Heater Positive with Respect to Cathode ........... . ....... . 
Heater Negative with Respect to Cathode . . . .... . ...... . ... . 

Interelectrode Capacitances 
Grid to Plate: (g to p) ........... . . . .... . . . .............. 2.10 
Grid to Cathode: (g to k) .... .. . . ..... . . .. .... .... ..... . 4.60 
Plate to Cathode: (p to k) .... . ...... .. .......... .. ........ . 

Bogey 

900 

-4.25 

16500 

50 

2.3 
5.0 

Max. 

960 Milliamperes 

-5.75 Volts 

19000 Micromhos 

65 

0.5 Microamperes 

Megohms 
Megohms 

100 Microamperes 
100 Microamperes 

2.45 Picofarads 
5.45 Picofarads 

0.045 Picofarads 
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Pulsed-Oscillator Power Output 

SPECIAL PERFORMANCE TESTS 

Tubes are tested for power output as an oscillator under the following 
conditions: Ef=6.0 volts; F=3450 Me, min.; epy=3000 volts; tp= 
1.0 !,sec.±10 % ; prr adjusted for Du=0.001 ±5 % ; Rg adjusted for 

Min. 

Ib =2.5 rna .... . .. . . . . .. . . . . .. . . . . . . . . . .. . .......... . ... . .. 1.75 
Pulse Emission 

Tubes are tested for pulse emission under the following conditions: Ef = 
6.3 volts; tp = 1 to 3 !,sec.; Du = 0.0005, min. ; prr = 500 pps, max.; eb = 
ec and adjusted for is = 8 amp ... . ........................ . 

Low Pressure Voltage Breakdown Test 
Statistical sample tested for voltage breakdown at a pressure of 250 mm 
Hg. Tubes shall not give visual evidence of flashover when 3000. volts 
RMS, 60 cps, is applied between the plate and grid terminals 

Low Pressure Voltage Breakdown Test 
Statistical sample tested for voltage breakdown at a pressure of 20 mm 
Hg. Tubes shall not give visual evidence of flashover when 500 volts 
RMS, 60 cps, is applied between the plate and grid terminals 

DEGRADATION RATE TESTS 
Shock 

Max. 

Watts 

175 Volts 

Statistical sample subjected to 5 impact accelerations of approximately 400 G and 1.0 milliseconds duration 
in each of four positions. The accelerating forces are applied by the Navy-type, High Impact (flyweight) 
Shock Machine. 

500-Hour Life Test 
Statistical sample operated for 500 hours as a pulsed oscillator to evaluate changes in power output with life. 

The tubes end arra ngements disclosed herein may be covered by patents of 
General Electric Compony or o thers. Ne ither fhe disclosure of any information 
herein nor the sale of tubes by General Electric Compony conveys ony license 
under potent claims cover ing combinotions of tubes with other devices or 

eleme nts. In the absence of on e1.preu written agreement to fhe contrary. 
General Electric Company assumes no Ijo~jlity for patent infr inge men t arising 
out of any use of the tubes with other devices or eleme nts by ony purchaser of 
tubes or others. 
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K-69087 -72A68-4 ~-S9 

Note 1. 

Note 2. 

Note 3. 
Note 4. 
Note 5. 
Note 6. 
Note 7. 
Note 8. 

Note 9. 

Note 10_ 

Note 11. 
Note 12. 
Note 13. 

Applies to minimum surface for anode doc and r-f terminal only. Other surfaces must not be used for these terminal 
purposes. 
Applies to minimum surface for grid doc and r-f terminal only. Other surfaces, except for Notes 3 and 4, must not be 
used for terminal purposes_ 
Applies to minimum surfaces for grid doc and r-f terminal only. 
The cylindrical surface of this diameter may be used for grid doc and r-f terminal purposes. 
The surfaces defined by Notes 2, 3, and 4 shall be the only surfaces used for tube stops and clamping purposes. 
Other surfaces shall not be used for cathode doc and r-f terminal purposes_ 
Other surfaces shall not be used for anode doc and r-f terminal purposes_ 
Applies to surface designated for cathode doc and r-f terminal. Solder at brazed joint will not exceed the maximum 
diameter. 
The maximum eccentricity of the anode and cathode with respect to the grid terminal in a prescribed jig is 0.010 (or 
maximum total runout of 0.020) and is measured by indicators at the points designated. 
The maximum eccentricity of heater-terminal No.1 and heater-terminal No.2 with respect to the grid terminal in a 
prescribed jig is 0.015 (or maximum total run out of 0_030) and is measured by indicators at the points designated. 
Exhaust tubulation must not be subjected to any mechanical stress. 
For reference only. Dimension does not include any possible solder fillet. 
This area is reserved for tube stamping and coding_ 
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==DESCRIPTION AND RATING== 
FOR GROUNDED-GRID OSCILLATOR, AMPLIFIER, AND 

FREQUENCY MULTIPLIER SERVICE 

Metal and Ceramic Small Size 

The 6771 is a high-mu, metal-and-ceramic triode intended for operation as 
a grounded-grid oscillator, radio-frequency power amplifier, or frequency 
multiplier at frequencies as high as 4000 megacycles. The 6771 is also useful 
as a plate-pulsed, grounded-grid oscillator at frequencies as high as 5000 
megacycles_ 

Features of the 6771 include small size, planar electrode construction with 
close spacing, inherent rigidity, an envelope structure convenient for coaxial 
circuit applications, and excellent resistance to vibration and shock. 

GENERAL 

ELECTRICAL 

Cathode-Coated Unipotential 
Heater Characteristics and Ratings 
Heater Voltage, AC or DC .......... * Volts 
Heater Current at Ef = 6.3 volts .... 0.575t Amperes 
Direct Interelectrode Capacitancest 

Grid to Plate: (g to p) . ....... . .. 2.03 pf 
Grid to Cathode : (g to k) . . . 4.05 pf 
Plate to Cathode: (p to k) ....... 0.018 pf 

MECHANICAL 

Mounting Position-Any 
Net Weight, approximate .... ....... U.9 
Cooling-Conduction and Convection 

Ounces 

MAXIMUM RATINGS 

ABSOLUTE-MAXIMUM VALUES 

RADIO-FREQUENCY AMPLIFIER-CLASS A 

Heater Voltage* ................ 4.5 to 5.7 Volts 
DC Plate Voltage ...... .. ...... . .... 300 Volts 
Negative DC Grid Voltage ....... . ..... 25 Volts 
DC Plate Current . . ...... . . 25 Milliamperes 
Plate Dissipation . . . . ............ 6.25 Watts 

Absolute-Maximum ratings are limiting values of operating 
and environmental conditions applicable to any electron 
tube of a specified type as defined by its published data 
and should not be exceeded under the worst probable condi
tions. 

The tube manufacturer chooses these values to provide 
acceptable serviceability of the tube, making no allowance 
for equipment variations, environmental variations, and the 
effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of 

Peak Heater-Cathode Voltage 
Heater Positive with Respect to 

Cathode ......................... 90 Volts 
Heater Negative with Respect to 

Cathode ......................... 90 Volts 
Grid Circuit Resistance .... . .......... 0.5 Megohms 
Envelope Temperature at Hottest Point . 175 C 

all other electron devices in the equipment. 
The equipment manufacturer should design so that ini

tially and throughout life no absolute-maximum value for 
the intended service is exceeded with any tube under the 
worst probable operating conditions with respect to supply
voltage variation, equipment component variation, equip
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in the characteris
tics of the tube under consideration and of all other electron 
devices in the equipment. 

GENERAL. ELECTRIC 
Supersedes ET-TJ51BA doled 3-60 
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RADIO-FREQUENCY POWER AMPLIFIER AND OSCILLATOR
CLASS C TELEGRAPHY 

Key-Down Conditions per Tube Without Amplitude Mod
ulation§ 
Heater Voltage*- ............... 4.5 to 5.7 Volts 
DC Plate Voltage . .. 275 Volts 
Negative DC Grid Voltage ......... . ... 25 Volts 
DC Plate Current . . . . . . . . . . . .. . ..... 25 Milliamperes 
DC Grid Current ........ . .. . 
Plate Dissipation . . . 
Peak Heater-Cathode Voltage 

Heater Positive with Respect to 
Cathode ............ . 

Heater Negative with Respect to 
Cathode . 

· .. 8.0 Milliamperes 
· . 6.25 Watts 

. 90 V<llts 

. . 90 Volts 
Grid Circuit Resistance . . . 0.1 Megohms 
Envelope Temperature at Hottest Point . 175 C 

RADIO-FREQUENCY POWER AMPLIFIER AND OSCILLATOR
CLASS C TELEPHONY 

Carrier Conditions per Tube for Use With a Maximum 
Modulation Factor of 1.0 
Heater Voltage*-
DC Plate Voltage .... 
Negative DC Grid Voltage . 
DC Plate Current . 

.. 4.5 to 5.7 Volts 
. ..... 250 Volts 

.. 25 Volts 
. .......... . 22 Milliamperes 

DC Grid Current . 
Plate Dissipation . . ...... . 
Peak Heater-Cathode Voltage 

Heater Positive with Respect t o 
Cathode .. 

Heater Negative with Respect t o 
Cathode . 

· .. 8.0 Milliamperes 
... 5.0 Watts 

. .. 90 Volts 

. .90 Volts 
Grid Circuit Resistance . . . . ........ 0.1 Megohms 
Envelope Temperature at Hottest Point . 175 C 

FREQUENCY MULTIPLIER 

Heater Voltage* ... ..... . .. 4.5 to 5.7 Volts 
DC Plate Voltage . . . . ...... 250 Volts 
Negative DC Grid Voltage ............ 50 Volts 
DC Plate Current . . . . . . . . . . . . . . 20 Milliamperes 
DC Grid Current . . . . . . . . . . .... 5.0 Milliamperes 
Plate Dissipation . . . . ........ 5.0 Watts 
Peak Heater-Cathode Voltage 

Heater Positive with Respect to 
Cathode . . .... . .. .. .......... 90 Volts 

Heater Negative with Respect to 
Cathode . . .... . . . .............. 90 Volts 

Grid Circuit Resistance . . . . . 0.1 Megohms 
Envelope Temperature at Hottest Point . 175 C 

PLA TE·PULSED OSCILLATOR SERVICE 

Heater Voltage* . . . ...... . . 5.7 to 6.3 Volts 
Cathode Heating Time, minimum . . . . 60 Seconds 
Frequency . . . . . . . . . . 5000 Megacycles 
Peak Positive-Pulse Plate Supply 

Voltage ............. . 
Duty Factor of Plate Pulse~ # . 
Pulse Duration . 

. 1750 Volts 
. .. 0.001 

. ... 2.0 Microseconds 
Plate Current 

Average # . . . .......... 1.25 
Average During Plate Pulse 6 . . 1.25 

Negative Grid Voltage 

Milliam peres 
Amperes 

Average During Plate Pulse .. . . . 75 Volts 
Grid Current 

Average (;, ... 
A verage During Plate Pulse . 

Peak Heater-Cathode Voltage 

... . . 0.7 
.... 700 

Milliamperes 
Milliamperes 

Heater Positive with Respect to 
Cathode . . . 90 Volts 

Heater Negative with Respect to 
Cathode . . .. 90 Volts 

Envelope Temperature at Hottest Point . 175 C 

CHARACTERISTICS AND TYPICAL OPERATION 

AVERAGE CHARACTERISTICS 

Heater Voltage . . ... 6.3 Volts 
Plate Voltage . . . . .. 250 Volts 
Grid Voltage, approximate . . .. -1.6 Volts 
Amplification Factor . . . . . . . .. . ... 90 
Transconductance . . . . . . . . . . .. 23000 Micromhos 
Plate Current . . . . .. 25 Milliamperes 

RADIO-FREQUENCY OSCILLATOR 

F requency ... 
Heater Voltage . 
DC Plate Voltage. 

.. 4000 Megacycles 
.......... 4.5 Volts 

..... 275 Volts 

DC Plate Current .......... . 
Power Output . 

... . . 25 
. ... . .. 300 

Milliamperes 
Milliwatts 

FREQUENCY MULTIPLIER-DOUBLER TO 1000 MEGACYCLES 

Heat er Voltage . ... . .... 5.25 Volts 
DC Plate Voltage . . .. 250 Volts 
DC Plate Current . . . ......... 20 Milliamperes 
DC Grid Voltage . . . . . . . . .. .. - 10 Volts 
DC Grid Current . . . . . . 5.0 Milliamperes 
Driving Power . . ... 300 Milliwatts 
Power Output . . . . . . . . . . . .. 2.0 Watts 
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* The equipment designer should design the equipment so that heater voltage is centered at some value within 
the range of 4.5 to 5.7 volts for CW operation, or 5.7 to 6.3 volts for pulse operation. Heater voltage varia
tions about the center value should be kept as small as practical and should not, in any case, exceed ±5%. 
The optimum center value of heater voltage depends on the cathode current and on other parameters of 
circuit design and operation. For specific recommendations, contact your General Electric tube sales repre
sentative. 

t Heater current of a bogey tube at Ef = 6.3 volts. 
t Measured in a special shielded socket. 
§ Modulation essentially negative may be used if the positive peak of the audio-frequency envelope does not 

exceed 115 percent of the carrier conditions. 
~ Applications with a duty factor greater than 0.001 should be referred to your General Electric tube sales 

representative for recommendations. 
# In any 5000 microsecond interval. 
6 The regulation and/ or series plate-supply impedance must be such as to limit the peak current, with the 

tube considered a short circuit, to a maximum of 12.5 amperes. 

INITIAL CHARACTERISTICS LIMITS 

Min. 

Heater Current 
Ef = 6.3 volts .. .. . .. 530 

Grid Voltage 
Ef=6.3 volts, Eb=250 volts, Ib=25 rna .............. . . .. . . -0.90 

Grid Voltage 
Ef = 6.3 volts, Eb = 250 volts, Ib = 2 rna ...... . . . . . .... . ..... - 2.00 

Transconductance 
Ef = 6.3 volts, Eb = 250 volts, Ec adjusted for Ib = 25 rna ..... . 18500 

Amplification Factor 
Ef = 6.3 volts, Eb = 250 volts, Ec adjusted for Ib = 25 rna ......... 60 

Negative Grid Current 
Ef =6.3 volts, Eb = 250 volts, Ec adjusted for Ib = 25 rna . 

Interelectrode Leakage Resistance 
Ef = 6.3 volts, Polarity of applied d-c interelectrode voltage is 
such that no cathode emission results 

Grid to Cathode at 100 volts d-c. . ... . .. .. ........ . .. 25 
Grid to Plate at 500 volts d-c ....................... . ...... 250 

Heater-Cathode Leakage Current 
Ef = 6.3 volts, Ehk = 100 volts 

Heater Positive with Respect to Cathode .......... . .... . 
Heater Negative with Respect to Cathode . . . ......... .. . 

Intere1ectrode Capacitances 
Grid to Plate: (g to p) . .. ... .. .... .. ..... . .. . ........ . .... . . 1.75 
Grid to Cathode: (g to k) . . ... .. .. . . . . ...... . . .... .... 3.60 
Plate to Cathode: (p to k) ......... . ...... . . . ... . .......... 0.012 

Bogey 

575 

-1.60 

-3.50 

23000 

90 

2.03 
4.05 

0.018 

Max. 

620 Milliamperes 

- 2.65 Volts 

- 5.40 Volts 

27500 Micromhos 

120 

0.35 Microamperes 

Megohms 
Megohms 

100 Microamperes 
100 Microamperes 

2.30 Picofarads 
4.55 Picofarads 

0.024 Picofarads 
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Oscillator Power Output 

SPECIAL PERFORMANCE TESTS 

Tubes are tested for power output as an oscillator under the following 
conditions: Ef=4.5 volts;·F =4000 Me, min.; Eb =275 volts, Ec adjusted 

Min. Max. 

for Ib = 25 rna . . . . . . . . . . ....................... 200 
Low Pressure Voltage Breakdown Test 

Statistical sample tested for voltage breakdown at a pressure of 20 mm Hg. 
Tubes shall not give visual evi.dence of flashover when 500 volts RMS, 
60 cps, is applied between the plate and grid terminals. 

DEGRADATION RATE TESTS 
Shock 

Milliwatts 

Statistical sample subjected to 5 impact accelerations of approximately 400 G and 1.0 milliseconds duration . 
in each of four positions. The accelerating forces are applied by the Navy-type, High Impact (flyweight) 
Shock Machine. 

1000-Hour Life Test 

Statistical sample operated for 1000 hours as an oscillator to evaluate changes in power output with life. 

The tubes and arrangements disclosed herein may be covered by patents of 
General Electric Company or others. Neither the disclosure of any information 
herein nor the sale of tubes by General Electric Company conveys any license 
under potent claims covering combinations of tubes with other devices or 

elements. In the absence of an expreu written agreement to the contrary, 
General Electric Company assumes no liability for potent infringement arising 
out of any use of the tubes with other devices or elements by any purchaser of 
tubes or others. 
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PHYSICAL DIMENSIONS 

5" 
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Note I. 

Note 2_ 
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Note 4_ 
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Note 6. 
Note 7. 
Note 8. 
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Note 10. 

Note II. 
Note 12. 
Note 13. 
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7" 
14~32 3"2!32 NOTE 6 'I 164 

I 1\ / 
HEATER 

TERMINAL NO.I __ 
II'iI IIr HOTI'" 10 J I 

NOTE 10 

HEATER TERMINAL ~v -1J 
NO.2 

V 5~~ ~ ENDS MAY BE 
_ .185" _ 
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NOTE 8 

4-59 

Applies to minimum surface for anode doc and r-f terminal only. Other surfaces must not be used for these terminal 
purposes. 
Applies to minimum surface for grid doc and r-f terminal only. Other surfaces, except for Notes 3 and 4, must not be 
used for terminal purposes. 
Applies to minimum surfaces for grid d oc and r-f terminal only. 
The cylindrical surface of this diameter may be used for grid doc and r-f terminal purposes. 
The surfaces defined by Notes 2, 3, and 4 shall be the only surfaces used for tube stops and clamping purposes. 
Other surfaces shall not be used for cathode doc and r-f terminal purposes. 
Other surfaces shall not be used for anode doc and r-f t erminal purposes. 
Applies to surface designated for cathode doc and r-f terminal. Solder at brazed joint will not exceed the maximum 
diameter. 
The maximum eccentricity of the anode and cathode with respect to the grid terminal in a prescribed jig is 0.010 (or 
maximum total runout of 0.020) and is measured by indicators at the points designated. 
The maximum eccentricity of heater-terminal No. 1 and heater-terminal No.2 with respect to the grid terminal in a 
prescribed jig is 0.015 (or maximum total run out of 0.030) and is measured by indicators at the points designated. 
Exhaust tubulation must not be subjected to any mechanical stress. 
For reference only. Dimension does not include any possible solder fillet . 
This area is reserved for tube stamping and coding. 

RECEIVING TUBE DEPARTMENT 

GENERAL. ELECTRIC 
Owensboro, Kentucky 
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Electrical 

Minimum 
Cathode 

Heater Voltage 
Heater Current at 7.0 Volts 

Without Cathode Born · 
barding 

With I SO Watts Cathode 
Bombarding . . 

Heater Starting Current .. 
Heater Cold Resistance . . . 
Cathode Bombarding 

Power' 
Cathode Bombarding Vc.ltage, DC 

For 170 Watts Bombard -
ing Power . 

For 195 Watts Bombard-
ing Power . 

Cathode Heating Time . 

Amplification Factor , G , t o 
G" E b = 4000 volts, I b = 0.5 
Ampere . 

Peak Cathode Currentt . 

Direct Interelectrode Capacitances 
Cathode to Plate§ . . .. . . 
Input, G , tied to G , . 
Output, G , tied to G " r 

VHF-UHF 

GL-6848 

IEIRODE 

GL-6848 
ET.Tl6586 

Page 1 
2-65 

RING-SEAL CONSTRUCTION 

FORCED- AIR COOLED 

M ETAL AND CERAMIC 

GROUNDED-GRID CIRCUIT 

The GL-6848 is a four-electrode trans
mitting tube featuring a metal-and
ceramic envelope for use as a power 
amplifier or oscillator in grounded-grid 
circuits with both grids maintained at 
radio-frequency ground potential. The 
output circuit is connected between the 
anode and the screen grid. The anode is 
capable of dissipating 2 kilowatts. Cooling 
is accomplished by forced air with the 
radiator an integral part of the anode. 
The cathode is a unipotential thoriated-

tungsten cylinder, heated by electron 
bombardment. Maximum ratings apply 
up to 800 megacycles, although higher 
frequency operation is possible. 

In narrow band, Class C , grounded
grid, amplitude-modulated service, the 
GL-6848 has a useful carrier-power out
put in excess of one kilowatt . In Class C 
Telegraphy, it has a useful power output 
of 3.0 kilowatts of continuous power as 
an amplifier or oscillator. 

Bogey Maximum 

6.7 7.0 Volts 

14.5 Amperes 

13.5 Amperes 
25 Amperes 

0.041 Ohms 

170 195 Watts 

650 Volts 

700 Volts 
Minutes 

20 

6 Amperes 

0.01 }.I}.If 

27.8 }.I}.If 

6.4 }.I}.If 

Mechanical 
Mounting Position- Vertical , Anode-end Up 
Net Weight, approximate 

Thermal 
Type of Cooling- Forced Air 

Air Flow 
Through Radiator 

Percentage 
Rated Plate 
Dissipation .. 100 80 60 Percent 

6.0 Pounds 

Air Flow . 120 70 48 Cubic Feet per Minute 
Static Pressure 3.2 1.5 0.8 Inches 

Screen-grid to Control-grid 
Seals . 15 

.. 7.5 
10 

Heater-to-Cathode Seals . 
Anode Ceramic . . 

Incoming Air Temperature . 
Anode Hub Temperature ... . . 
Ceramic T emperature at Any 

45 
180 

Min Cubic Feet per Minute 
Min Cubic Feet per Minute 
Min Cubic Feet per Minute 

MaxC 
Max C 

Point .... . . . 200 Max C 
Temperature at Any Other 

Point . . ...... . . 200 Max C 
Forced-air cooling to be applied before and during the appli

cation of any voltages. Air flow on heater-to-cathode seals must 
be maintained for one minute after removal of heater voltage. 
The air duct can be constructed so that air is forced along the 
anode seal and ceramic through the anode contact fingers to 
accomplish the anode ceramic and anode seal cooling. The 
volume of cooling air indicated is approximate only. Distribution 
of cooling air will vary with configuration of the cavity about 
the tube. 

GENERAL. ELECTRIC 
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PLATE MODULATED RADIO-FREQUENCY AMPLIFIER-CLASS C TELEPHONY 

Carrier Condition, With a Maximum Modulation Factor of 1.0, Screen Modulation Required 

Maximum Ratings, Absolute Values 

DC Plate Voltage. . . . . . . . . . . . .. 4500 
DC Grid-No.2 Voltage .. 500 
DC Grid-No.1 Voltage ......... .. .... . . -120 
DC Plate Current . 0.80 
DC Grid-No. 1 Current. . . 0.120 
Plate Input . . . . . . . . . . 3.60 
Grid-No.2 Input. . . . . . . . . . . . . . . . 25 
Plate Dissipation . . .. . ... _ . . . . . 2.0 

Volts 
Volts 
Volts 
Ampere 
Ampere 
Kilowatts 
Watts 
Kilowatts 

Typical Operation 

Grounded-grid Circuit at 400 Megacycles 
DC Plate Voltage. . . . . . . . . . . . . . . . . . . .. 4000 
DC Grid-No.2 Voltage . . . . . . . . . . . . . . .. 400 
DC Grid-No.1 Voltage . . .. . .... .. . -100 
Peak RF Plate Voltage . . . . . . . . . . . . . . . 2500 
Peak RF Driving Voltage .. . . . . . . . . . . .. 120 
DC Plate Current . . . . . . . 0.570 
DC Grid-No.2 Current. . . . . 0.020 
DC Grid-No.1 Current, approximate .. . 0.100 
Driving Power, approximate. . . . . 100 
Power Output#. . . . . . . . . . . . .. 1250 
Output Circuit Efficiency . . . . . . . . . . . . . . 90 
Cathode Bombarding Power· . . . . . . . . . . 165 
Cathode Bombarding Voltage, approx. . 630 
Cathode Bombarding Current, approx . .. 0.260 

RADIO· FREQUENCY AMPLIFIER AND OSCILLATOR-CLASS C TELEGRAPHY 

Key Down Cone/ilion, per Tube Without Amplitude Modulation 

Maximum Ralings, Absolute Values 

DC Plate Voltage.. . . . ....... . 
DC Grid-No.2 Voltage . .. 
DC Plate Current . 
Plate Input ..... 
Grid-No. 2 Input . 

Typical Operation 

Grounded-grid Circuit at 400 Megacycles 
DC Plate Voltage ... 4500 
DC Grid-No. 2 Voltage .... 600 
DC Grid-No.1 Voltage ..... . -120 
Peak RF Plate Voltage, approxi-

mate . 3000 
Peak RF Grid-No.1 Voltage .. 140 
DC Plate Current . 0.6 
DC Grid-No.2 Current . . .. 0.Ql8 
DC Grid-No.1 Current . ... 0.080 
Driving Power, approximate . 100 
Power Output, approximate# . 1800 
Output Circuit Efficiency .. 90 
Cathode Bombarding Power· . 160 
Cathode Bombarding Voltage, 

approximate ... 610 
Cathode Bombarding Current, 

approximate . .. 0.260 

7000 
750 
1.0 
6.0 
40 

6500 
700 

-100 

140 
0.8 

0.025 
0.100 

100 
3200 

90 
165 

630 

0.260 

Volts 
Volts 
Amperes 
Kilowatts 
Watts 

Volts 
Volts 
Volts 

Volts 
Volts 
Ampere 
Ampere 
Ampere 
Watts 
Watts 
Percent 
Watts 

Volts 

Ampere 

Plate Dissipation .. 
DC Grid-No.1 Voltage . 
DC Grid-No.1 Current . 

2.0 
120 

...... 0.150 

Grounded-grid Circuit at 800 Megacycles 
DC Plate Voltage ... ... 4500 
DC Grid-No. 2 Voltage ..... 600 
DC Grid-No.1 Voltage . ..... .. -120 
Peak RF Plate Voltage, approximate 3000 
Peak RF Grid-No. 1 Voltage . 140 
DC Plate Current .. 0.6 
DC Grid-No.2 Current . ...... .. . ... 0.018 
DC Grid-No. 1 Current . ....... . 0.080 
Driving Power, approximate . 90 
Power Output, approximate# .. 1250 
Output Circuit Efficiency ... ...... . .. 83 
Cathode Bombarding Power· . 150 
Cathode Bombarding Voltage, approximate 600 
Cathode Bombarding Current, approximate 0.250 

Volts 
Volts 
Volts 
Volts 
Volts 
Ampere 
Ampere 
Ampere 
Watts 
Watts 
Percent 
Watts 
Volts 
Ampere 

Kilowatts 
Volts 
Ampere 

Volts 
Volts 
Volts 
Volts 
Volts 
Ampere 
Ampere 
Ampere 
Watts 
Watts 
Percent 
Watts 
Volts 
Ampere 

• The cathode of the GL-6848, because of transit-time effects which raise the temperature of the cathode, is subj.ected to considerable 
back bombardment in ultra-high-frequency service. The amount of heating due to bombardment is a function of the operating 
conditions and frequency, and must be compensated for by a reduction of the cathode power input to prevent overheating of the 
cathode with resulting short life. In any case it is important from a tube life standpoint to keep the cathode power at as Iowa 
level as possible consistent with required performance. Bombarder power should be monitored by a suitable wattmeter or DC volt
meter and milliammeter arrangement. For long life, the tube should be put in operation with about 180 watts bombarding power. 
After the circuit has been adjusted for proper tube operation, bombarding voltage should be reduced to a value slightly above that 
at which circuit performance is affected. Minor circuit readjustment may be necessary after the above adjustment. The procedure 
for determining proper bombarding power should be repeated periodically. 

Represents maximum usable cathode current (plate current plus current to each grid) for any condition of operation. 

§ Measured with complete isolation between cathode and plate. 

1f Output capacitance measured between anode and screen grid. Control grid connected directly to screen grid. 

# Useful power output including power transferred from driver stage. 
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6 

I "+ I" 
1'2 -32 

---

IN 1." -+ 8-8 

I" I" 
3-±-

8 16 

+ 

GL-6848 
ET.T16588 

Page 3 
2·65 

3"---~ 

--- ---T 
1 

2.756" ± 0.010" DIA 

" 

t--- 2.536":t O.OIO"DIA 

HANDLE 

! -~-l 

~ 

-/ 
ANODE HUB TEMPERATURE 

URED AT THIS POINT MEAS 

""ANOD E TERMINAL 

TOTA 
DIAME 

L INDICATOR READINGS
TER A-0.024 INCHES 
TER B- 0.024 INCHES 
TER C- 0.030 INCHES 
TER 0- 0.050 INCHES 

DIAME 
DIAME 
DIAME 
DIAM ETER E- 0.050 INCHES 

THE A 
WITH 
DETE 
ANOD 

27" [" 
3-+- 13"+ I" II 

2.376 ! 0.010· DIA 

GRID 

BOVE READINGS ARE MEASURED 
RESPECT TO A CENTERLINE 

RMINED BY THE CENTERS OF THE 
E TERMINAL AND CONTROL
TERMINAL 

I" 
4 

32 -16 32 -16 (A) 

[[II [II' I .L I I 
[-+- f4==2 32 ± 64 DIA 

~SCRE 
(TAP 

EN-GRID TERMINAL 
E RS DOWN TO 2.350 It ) 

"MAX. ROLLOVER 
ROL- GRID TERMINAL 

32 -32 
i"" / 

0.005 

13" I· 
132~16 

! 

! 
-CONT 

~N+.1." r- 1.662!ODIO"D~ r 32- 32 
II" I II -+-~J.I61"!Dlo"DIA(B~ 32-32 

lZ"+.L" ;~ 
, 

I 32-32 

JI"+ .1" 
64-64-

" 1 

7 
L 

CATHODE TERM I NAL 

A 1.031"!0.010· 01 

0.662" ~O.oIO"DI A (C) 

i"+il" 0.250!0.00e" DIA (DJ..:l..J::=>FILAMENT TERM 
-Cl" INALS 

TUBE DEPARTMENT 

GENERAL. ELECTRIC 

Courtesy of http://BlackRadios.terryo.org



• EI.ECTRONICS 
6897 

PLANAR TRIODE 

6897 
ET·T1303C 

Page 1 
12·61 

==DESCRIPTION AND RA TlNG== 
FOR GROUNDED-GRID OSCILLATOR AND AMPLIFIER SERVICE 

Metal and Ceramic Low Interelectrode Capacitances 
Shock Resistant High Tram.conductance 

100 Watts Plate Dissipation 

The 6897 is a metal-and-ceramic, high-mu triode designed for use as a 
grounded· grid oscillator or amplifier at frequencies as high as 2500 mega
cycles. 

Features of the 6897 include planar electrode construction, high plate 
dissipation capability, excellent electrode isolation, low radio-frequency 
losses, high transconductance, and low interelectrode capacitances. 

GENERAL 
ELECTRICAL 

Cathode-Coated Unipotential 
Heater Characteristics and Ratings 
Heater Voltage, AC or DC . . . . . . . * Volts 
Heater Current at Ef=6.3 volts . .. .. 1.03t Amperes 
Direct Intere1ectrode Capacitancest 

Grid to Plate: (g to p) . . ... . . . 2.01 pf 
Grid to Cathode: (g to k) . . . . . . .. . 6.5 pf 
Plate to Cathode : (p to k) ... . .. . 0.023 pf 

MECHANICAL 
Mounting Position-Any-Only Plate Flange to be Used as a 
Socket Stop and Clamp 
Net Weight, approximate ... . . . ..... . ... 2 Ounces 
Cooling 

Plate and Plate Seal- Conduction and Forced Air 
Grid and Cathode Seals-Conduction and Forced Air 
Recommended Air Flow Cowling-IS 7 -JAN 
Recommended Air Flow on Plate Radiator at Sea Level 

Incoming Air Temperature 25C, 
Plate Dissipation 
100 Watts . . ......... . . .. . . . 12.5 Cu. Ft./Min. 

MAXIMUM RATINGS 
ABSOLUTE·MAXIMUM VALUES 

RADIO·FREQUENCY POWER AMPLIFIER AND OSCILLATOR 
-CLASS C TELEGRAPHY 

Key-down Conditions per Tube Without Amplitude Modu
lation § 
Heater Voltage* ................ 4.5 to 6.3 Volts 
DC Plate Voltage . ..... ... . . ........ 1000 Volts 
Negative DC Grid Voltage ............ 150 Volts 
Peak Positive RF Grid Voltage ......... 30 Volts 
Peak Negative RF Grid Voltage ... .. .. 400 Volts 
DC Grid Current . . . . . .... . ..... . .. ... 50 Milliamperes 
DC Cathode Current ................ . 125 Milliamperes 
Plate Dissipation . .............. ... . . 100 Watts 
Grid Dissipation .. . ............ . .. . .. 2.0 Watts 
Envelope Temperature at Hottest Point Ifi . 250 C 

Absolute-Maximum ratings are limiting values of operating 
and environmental conditions applicable to any electron 
tube of a specified type as defined by its published data 
and should not be exceeded under the worst probable condi
tions. 

The tube manufacturer chooses these values to provide 
acceptable serviceability of the tube, making no allowance 
for equipment variations, environmental variations, and the 
effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of 

RADIO·FREQUENCY POWER AMPLIFIER AND OSCILLATOR 
-CLASS C TELEPHONY 

Carrier Conditions per Tube for Use With a Maximum Mod
ulation Factor of 1.0 
Heater Voltage* ....... .. . .... .. 4.5 to 6.3 Volts 
DC Plate Voltage~ .................. 600 Volts 
Negative DC Grid Voltage .. ... .. .. . .. 150 Volts 
Peak Positive RF Grid Voltage .. .. .. ... 30 Volts 
Peak Negative RF Grid Voltage .... . .. 400 Volts 
DC Grid Current .... . ................ 50 Milliamperes 
DC Cathode Current ..... . . .... ...... 100 Milliamperes 
Plate Dissipation .. ... . .. .. ..... ...... 70 Watts 
Grid Dissipation .. . ... . ............. . 2.0 Watts 
Envelope Temperature at Hottest 

Point Ifi . . . . . . . .. ......... . ..... . . 250 C 

all other electron devices in the equipment. 
The equipment manufacturer should design so that ini

tially and throughout life no absolute-maximum value for 
the intended service is exceeded with any tube under the 
worst probable operating conditions with respect to supply
voltage variation, equipment component variation, equip
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in the characteris
tics of the tube under consideration and of all other electron 
devices in the equipment. 

GENERAL. ELECTRIC 
Supersed •• ET· Tl3038 daled 11·59 
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AVERAGE CHARACTERISTICS RADIO-FREQUENCY OSCILLATOR-CLASS C 
Heater Voltage ........ 6.3 Volts Frequency .......... .. .. . .. .. 500 2500 
Plate Voltage ... ... 600 Volts Heater Voltage . . .............. 6.0 5.0 
Grid Voltage !:::,. . . . . . . . .. ........ Volts DC Plate Voltage .............. 900 900 
Amplification Factor .... . . 95 DC Plate Current . . . . .... . .. ... 90 90 
Transconductance ...... .... . . . .... 24800 Micromhos DC Grid Current .. . . . . ......... 30 27 
Plate Current ............. . . .... . . . .. 75 Milliamperes DC Grid Voltage ............. - 40 -22 

Useful Power Output . ....... . .. 40 17 

Megacycles 
Volts 
Volts 
Milliamperes 
Milliamperes 
Volts 
Watts 

* The equipment designer should design the equipment so that heater voltage is centered at some value within 
the range of 4.5 to 6.3 volts. Heater voltage variations about the center value should be kept as small as 
practical and should not, in any case, exceed ±5 %. The optimum center value of heater voltage depends 
on the cathode current and on other parameters of circuit design and operation. For specific recommenda· 
tions, contact your General Electric tube sales representative. 

t Heater current of a bogey tube at Ef = 6.3 volts. 

t Measured in a special shielded socket. 
Modulation essentially negative may be used if the positive peak of the audio·frequency envelope does not 
exceed 115 percent of the carrier conditions. 

jji Where long life and reliable operation are important, lower envelope temperatures should be used. 
~ For modulation factors less than 1.0, a higher d·c plate voltage may be used if the sum of the peak positive 

audio voltage and the doc plate voltage does not exceed 1200 volts. 
!:::' Adjusted for Ib = 75 milliamperes. 

INITIAL CHARACTERISTICS LIMITS 

Heater Current 
Ef = 6.3 volts .. 

Grid Voltage 
Ef = 6.3 volts, Eb = 600 volts, Ib = 75 rna . 

Grid Voltage 

Min. 

950 

.. " - 1.3 

Ef = 6.3 volts, Eb = 600 volt~, Ib = 1.0 rna . .. ........ -7.0 

Transconductance 
Ef = 6.3 volts, Eb = 600 volts, Ec adjusted for Ib = 75 rna . .. 22000 

Amplification Factor 
Ef = 6.3 volts, Eb = 600 volts, Ec adjusted for Ib = 75 rna . .. 75 

Negative Grid Current 

Bogey 

1030 

-2.5 

-9.5 

24800 

95 

Max. 

1100 Milliamperes 

-3.5 Volts 

-15 Volts 

27500 Micromhos 

115 

Ef = 6.3 volts, Eb = 600 volts, Ec adjusted for Ib = 75 rna . .. 3.0 Microamperes 

Interelectrode Leakage Resistance 
Ef=6.3 volts, Polarity of applied d oc intere1ectrode voltage 
is such that no cathode emission results 

Grid to Cathode at 500 volts d-c . . . . . . . . . . . . . . 50 Megohms 

Interelectrode Capacitances 
Grid to Plate: (g to p) . . . . . . . . . . . . . . . . . . ....... 1.89 
Grid to Cathode: (g to k) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.0 
Plate to Cathode : (p to k) .. . ..... . ......... . ....... 0.018 

2.01 
6.5 

0.023 

2.13 Picofarads 
7.0 Picofarads 

0.029 Picofarads 

Courtesy of http://BlackRadios.terryo.org



SPECIAL PERFORMANCE TESTS 

Oscillator Power Output 
Tubes are tested for power output as an oscillator under the following 
conditions: Ef= 5.0 volts; F = 2500 Me, min.; Eb = 1000 volts; Ib = 

Min. 

90 rna ..... . . ..• . . ... .. . . .............. .. . . ...................... . . . .. 15 

Low Pressure Voltage Breakdown Test 
Statistical sample tested for voltage breakdown at a pressure of 27 mm 
Hg. Tubes shall not give visual evidence of flashover when 1000 volts 
RMS, 60 cps, is applied between the plate and grid terminals 

DEGRADATION RATE TESTS 

Shock 

Max. 

Watts 

Statistical sample subjected to 5 impact accelerations of approximately 400 G and 1.0 milliseconds duration 
in each of four positions. The accelerating forces are applied by the Navy-type, High Impact (flyweight) 
Shock Machine. 
500-Hour Life Test 

Statistical sample operated for 500 hours as an oscillator to evaluate changes in power output with life. 

6897 
Page 3~1 

10-62 

Th. tube. and arrangements disclosed herein may b. covered by patents of 
General Electric Company or others.. Neither the disclosure of any information 
her.in nor the 101. of ,ube. by General Electric Company conveys any license 
under patent claims covering combinations of tub., with oth.r device. or 

elements. In the absence of an ... press written ogr •• men' to the contrary, 
General Electric Company anum., no liability for potent infringement ari.ing 
out of Gny UI. of the tube. with other device. or elemen'. by any purchaser of 
tub •• or oth.,s . 

. ____ 1 1 {t£'OIA 1 

r-r- ,035"1-lllllllllllr: 
lLL I ! .010·.-

24 MAX 
.796" ANOOE t.030· FLANGE 

1.845" 
±.030· 

L309" 
.020" 

I 
1.~~~: 

1.187"± _007·0IA. 

RADIATOR 

~MIN 

CATHODE RF TERNIMAL 
J480" ~ AND HEATER 
MIN ~ (NOTE al 

I 
I----HEATER TERMINAL 

(NOTE 31 

NOTES: 
1. Solder not to extend radially beyond grid RF 

terminal. 
2. Total indicated runout of the grid-contact 

surface and the cathode-contact surface with 
respect to the anode shall not exceed 0.020". 

3. Total indicated runout of the cathode-contact 
surface with respect to the heater-contact 
surface shall not exceed 0.012 ". 

4. Only this flange to be used as a socket stop 
and clamp. 

~ New pages 3 to 6 supersede pages 3 and 4 
dated 12-61. 
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TUBES 

Heater Voltage * . ... . ... . 

Electrical 

Mini
mum 

Heater Current at 5.7 Volts 22 

Heater Starting Current .. 

Heater Cold Resistance . . . 

Cathode Heating Time .. . 

Amplification Factor, G. 
to G" Eb = 2000 Volts , 
Ib = 0.200Ampere, Ec2 = 
475 Volts. . . . . ... . . . .. 12 

Peak Cathode Currentt .. 

Direct Interelectrode Ca
pacitances 
Cathode to Plate+ ..... 
Input, G, tied to G 1 . . .• 15.5 
Output, G, tied to G 1 § . 5.0 

- PRODUCT INFORMATION- ET-Tl384C Page 1 9-67 

Tetrode I GL-6942 I 

ONE KILOWATT UHF TELEVISION OUTPUT 

UHF TETRO DE 

FORCED-AIR COOLED 

METAL AND CERAMIC 

INTEGRAL RADIATOR GROUNDED-GRID CIRCUITS 

THO RIA TED-TUNGSTEN CATHODE 

The GL-6942 is a four -electrode trans
mitting tube featuring a metal-and
ceramic envelope designed for use as a 
power amplifier or oscillator in grounded
grid circuits with both grids maintained 
at radio-frequency ground potential. The 
output circuit is connected between the 
anode and the screen grid. The anode is 
capable of dissipating one and one half 
kilowatts. Cooling is accomplished by 
forced air with the radiator an integral 
part of the anode. The cathode is in
directly heated thoriated tungsten. Maxi
mum ratings apply upto 1000 megacycles. 

When used as a Class B grounded-grid 
broadband television amplifier this tube 
has a useful synchronizing peak-power 
output of one kilowatt at 900 mega-

cycles; in narrow band Class C service 
the output is one kilowatt of continuous 
power as an amplifier or oscillator. Be
cause of its ratings, the tube is also well 
adapted to use in dielectric-heating 
equipment. 

High operating efficiency is assured 
because of the small size and close spacing 
of the tube electrodes, the ring-seal con
struction, and the low-loss factor due to 
the silver-plated external parts and the 
ceramic insulators. In addition, the 
grounded-grid construction eliminates the 
necessity for neutralization in a properly 
designed circuit. The small size of the 
GL-6942 permits compact mounting, and 
the ring-seal construction allows quick 
plug-in installation. 

Mechanical 
Mounting Position . . . . . . . . . . . . . . . . . . . . . . ......... . Any 

Maxi- Net Weight, approximate . . .... . . . .... . . . .... . .. 3.6 Pounds 
Bagey mum 

5.7 

24 

0.02 

17 

17.0 
5.5 

6.0 Volts 

26 Amperes 

36 Amperes 

Ohms 

Minutes 

22 

3.0 Amperes 

0.006 p.p.f 

18.5 p.p.f 

6.0 p.p.f 

Thermal 
Air Flow~ 

1;'hrough Radiator- See 
drawing for air duct 
form on page 3. 
Plate Dissipation ..... . 
Air Flow . . .. 
Static Pressure . 
Heater-to-Cathode Seals 
Screen-Grid to Control-

Grid Seals . 
Anode to Screen-Grid 

Ceramic Insulator . 
Incoming Air Temperature. 
Radiator Hub Temperature 

at Fin Adjacent to Anode 

1.5 
60 Min 

1.5 
8 Min 

Kilowatts 
Cubic Feet per Minute 
Inches Water 
Cubic Feet per Minute 

4 Min Cubic Feet per Minute 

6 Min Cubic Feet per Minute 
45 Max C 

Seal. . ......... . ....... 180 Max C 
Ceramic Temperature at 

Any Point ..... . 200 Max C 

Forced-air cooling to be applied before and during the 
application of any voltages. Forced-air cooling must be main
tained for one minute after the removal of all voltages. 

GENERAL. ELECTRIC 
Supersede. ET-T13848 doted 2 -65 

Courtesy of http://BlackRadios.terryo.org
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RADIO· FREQUENCY AMPLIFIER-ClASS B TElEVISION SERVICE 

Synchronizing. Level Conditions per Tube Unless Otherwise Specified 

Maximum Ratings, Absolute Values 

DC Plate Voltage , , , 
DC Grid·No. 2 Voltage, ' 
DC Plate Current " 
Plate Input , , , , , , ' , . 

", 4000 Max 
600 Max 
0.7 Max 
2.5 Max 
25 Max 

1.5 Max 
Grid·No. 2 Input . , . ' .. ..... . ... . 
Plate Dissipation ..... .. .. , .. 

Volts 
Volts 
Amperes 
Kilowatts 
Watts 
Kilowatts 

Typical Operation-Grounded-Grid Circuit up to 900 Megacycles 

Bandwidth 6 Megacycles, measured to 1 
decibel point 

DC Plate Voltage. , , , , , , ' , , 
DC Grid-No.2 Voltage , ' 
DC Grid-No.1 Voltage , ' 
Peak RF Plate Voltage 

. , . , 3500 
500 

""'" -40 

Synchronizing Level. , , . , , . , .. , , , , , , 2500 
Pedestal Level. , . , 1875 

Volts 
Volts 
Volts 

Volts 
Volts 

Peak RF Driving Voltage 
Synchronizing Level , 
Pedestal Level , . , , , , , , 

DC Plate Current 
Synchronizing Level . , 
Pedestal Level , , .. 

DC Grid-No.2 
Pedestal Level ... .. 

DC Grid-No.1 Current 
Synchronizing Level .. ... 
Pedestal Level .... . 

.... 110 
.... 70 

. 0.520 
.. . . 0.360 

....... 0.035 

... , .... 0.1l0 
...... 0.035 

Driving Power at Tube, approximate 
Synchronizing Level .. 
Pedestal Level . 

P ower Output, approximateel> 
Synchronizing Level . 
Pedestal Level .. 

. 100 
...... 25 

... , 1000 
.. 560 

Volts 
Volts 

Amperes 
Amperes 

Amperes 

Amperes 
Amperes 

Watts 
Watts 

Watts 
Watts 

PLATE-MODULATED RADIO-FREQUENCY POWER AMPLIFIER-CLASS C TElEPHONY 

Maximum Ratings, Absolute Values 

DC Plate Voltage . 
DC Grid-No.2 Voltage. 
DC Grid-No.1 Voltage .. 
DC Plate Current .... 
Dc Grid-No.1 Current .. 
Plate Input . 
Grid-No.2 Input . 
Plate Dissipation . 

Carrier Conditions with a Maximum Modulation Factor of 1.0 

Typical Operation, Grounded.Grid Circuit up 10 900 Megacycles 

. " .3200 Max Volts DC Plate Voltage .. ' ....... . . . . 3000 Volts 
. ... 600 Max Volts DC Grid-No.2 Voltage. . . .. 500 Volts 

, . , .... - 120 Max Volts 
· .. 0.35 Max Amperes 

DC Grid-No.1 Voltage . . - 100 Volts 
Peak RF Plate Voltage. . . . . 2300 Volts 
Peak RF Driving Voltage . . . .. 137 Volts 

, ...... 0.10 Max Amperes DC Plate Current . . . . . . . . . . . , . 0.25 Amperes 
· .. 1.12 Max Kilowatts 

, ....... 10 Max Watts 

DC Grid-No. 2 Current . . . . . . . . . 0.01 Amperes 
DC Grid-No. 1 Current, approximate . . 0.047 Amperes 
D riving Power, approximate. . . .. . 38 Watts 

. 1200 Max Watts Power Outputel> . . . . . . . . .565 Watts 

RADIO-FREQUENCY POWER AMPLIFIER AND OSCILLATOR-ClASS C TELEGRAPHY 

Key-Down Conditions per Tube without Amplitude Modulation,& 

Maximum Ratings, Absolute Values 

DC Plate Voltage .. 
DC Grid-No. 2 Voltage .. 
DC Grid-No.1 Voltage .. 
DC Plate Current ... 
DC Grid-No.1 Current .. . 
Plate Input . 

. .. 4000 Max Volts 
. 600 Max Volts 

. .... -150 Max Volts 
· ... 0.7 Max Amperes 

. . 0.10 Max Amperes 
. . 2.5 Max Kilowatts 

. ... 25 Max Watts Grid-No.2 Input .. 
Plate Dissipation .. . . . ........... , .. 1.5 Max Kilowatts 

Typical Operalion-Grounded-Grid Circuil at 1000 
14>" Output 

DC Plate Voltage . . . . 4000 
DC Grid-No. 2 Voltage . . . ... 500 
DC Grid-No.1 Voltage ..... . . . . .... . -1l0 
DC Plate Current . . . . . . . 0.42 
DC Grid-No. 2 Current . ......... .. .. 0.01l 
DC Grid-No. 1 Current, approximate . . 0.055 
D riving Power, approximate .... 65 
Power Output, usefulel> . . . . . . .. 1000 

Megacycles, 

Volts 
Volts 
Volts 
Amperes 
Amperes 
Amperes 
Watts 
Watts 

* The cathode of the GL-6942 because of transit-time effects which raise the temperature of the cathode, is subjected to considerable 
back bombardment in ultra-high-frequency service. The amount of heating due to bombardment is a function of the operating 
conditions and frequency, and must be compensated for by a reduction of the heater input to prevent overheating of the cathode 
with resulting short life. For long life, the GL-6942 should be put in operation with rated heater voltage. After the circuit has been 
adjusted for proper tube operation the heater voltage should be reduced to a value slightly above that at which circuit performance 
is affected. At a frequency of 900 megacycles and with typical operating conditions the heater voltage can be reduced to approxi
mately 5.3 volts. At lower frequencies, the reduction will be less. Minor curcuit readjustment may be necessary after this adjustment. 

t Represents maximum useable cathode current (plate current plus current to each grid) for any condition of operation. 
t Measured with complete external shielding between cathode and anode. 
§ Output capacitance measured between anode and screen grid. Control grid connected directly to screen grid. 

The volume of cooling air indicated for the various seals is for sea-level conditions and approximate only. Distribution of cooling 
air will vary with the cavity configuration about the tube. For most staisfactory operation the maximum temperature of any 
point on the tube should be below 200 C . 

eI> Useful power output including power transferred from driver stage . 
• The carrier of the driver modulated 100 percent. 
,&Modulation essentially negative may be used if the positive peak of the envelope does not exceed liS percent of the carrier conditions. 

Courtesy of http://BlackRadios.terryo.org
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VIEW AT '~' 

ANODE TE RMINAL 

7"~ I"--.--.-__ ;....L.. ___ +-__ ~"" 
28'-16 SCREEN-GRID 

TERMINAL 

CONTROL- GRID 
TERMINAL 

I" 
32 

CATHODE AND FILAMENT 
RETURN TERMINAL 

7" .660':±OOe"DIA. (NOTE 2) 
T6MAX. DIA . 

.------

TOT AL INDICATOR READINGS 

NOTE 1: 0.020" 
NOTE 2: 0.030" 
NOTE 3: 0.060" 

The above readings are measured with respect to a 
centerline determined by the centers of the anode terminal 
and control-grid terminal. 

TUBE DEPARTMENT 

GENERAL ELECTRIC 
Schenectady, New York 12305 
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• EI.ECTRONICS 
7077 

MET AL-CERAMIC TRIODE 

FOR UHF AMPLIFIER APPLICATIONS 

7077 
Page 1 

10-62 

==DESCRIPTION AND RA TING== 

The 7077 is a high-mu triode of ceramic and metal planar construction 
primarily intended for use as an r-f amplifier in the UHF range_ It features 
an extremely low noise figure throughout its frequency range_ The 7077 is 
especially suited for use where unfavorable conditions of mechanical -shock, 
mechanical vibration, and nuclear radiation are encountered_ 

GENERAL 

ELECTRICAL 

Cathode-Coated Unipotential 
Heater Characteristics and Ratings 
Heater Voltage, AC or DC· ...... 6_3 ± 0_3 Volts 
Heater Currentt . . .... . .... . . .. . .. . 0.24 Amperes 
Direct Interelectrode Capacitances t 

Grid to Plate : (g to p) .......... . .. 1.0 pf 
Input : g to (h+k) ..... ... . . .. . .... 1.7 pf 
Output: p to (h + k). . .......... 0.01 pf 
Heater to Cathode: (h to k). . . . . . 1.1 pf 

MECHANICAL 

Mounting Position- Any 

See Outline Drawing on page 3 for dimensions and electrical 
connections 

MAXIMUM RATINGS 

ABSOLUTE-MAXIMUM VALUES 

Plate Voltage . . . . . . . .. .. 250 Volts 
Positive Peak and DC Grid Voltage ...... 0 Volts 
Negative Peak and DC Grid Voltage .... 50 Volts 
Plate Dissipation. . . .. 1.1 Watts 
DC Cathode Current . . . . .. . .... 11 Milliamperes 
Heater-Cathode Voltage 

Absolute-Maximum ratings are limiting values of operating 
and environmental conditions applicable to any electron 
tube of a specified type as defined by its published data 
and should not be exceeded under the worst probable condi
tions. 

The tube manufacturer chooses these values to provide 
acceptable serviceability of the tube, making no allowance 
for equipment variations, environmental variations, and the 
effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of 

The tubes and arrang ements disclosed herein may be covered by patents of 
General Electr ic Company or others. Neither the disclosure of any information 
herein nor the sale of tubes by General Electric Company conveys any Ii"ense 
under potent claims covering comb inations of tubes with other devices or 

Heater Positive with Respect to 
Cathode . .. . . . .. .. . . . . .. . . . . . .. 50 

Heater Negative with Respect to 
Cathode . . .. . . . . . . . . . . . . 50 

Envelope Temperature § .. . . . ......... 250 
Grid-Circuit Resistance ...... . _ . . . . .. 0.01 

all other electron devices in th'e equipment. 

Volts 

Volts 
C 
Megohms 

The equipment manufacturer should design so that ini
tially and throughout life no absolute-maximum value for 
the intended service is exceeded with any tube under the 
worst probable operating conditions with respect to supply
voltage variation, equipment component variation, equip
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in the characteris
tics of the tube under consideration and of all other electron 
devices in the equipment_ 

elements. In the absence of on express written agreement to the contrary, 
General Ele,tric Company ossumes no liability for potent infringement orising 
out of ony use of the tubes with other devices or elements by ony purchaser of 
tubes or others, 

GENERAL. ELECTRIC 
Supersedes fT-Tl488 doted 3-58 and 10-59 
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CHARACTERISTICS AND TYPICAL OPERATION 

AVERAGE CHARACTERISTICS 

Plate Supply Voltage ........ . ..... .. 250 Volts 
Resistor in Plate Circuit (bypassed) .. 18000 Ohms 
Cathode-Bias Resistor . . .. .... 82 Ohms 
Amplification Factor . . . . . . . . . . . . .... 90 
Plate Resistance, approximate .. ... . . 9000 Ohms 

GROUNDED-GRID AMPLIFIER-4S0 MEGACYCLES 

Plate Supply Voltage~ .. 
Resistor in Plate Circuit (bypassed) ~ 
Cathode-Bias Resistor . 
Plate Current . 
Bandwidth, approximate ......... . 

.. 250 
18000 
. .. 82 
... 6.5 

. 7.5 

Volts 
Ohms 
Ohms 
Milliamperes 
Megacycles 

Transconductance ........ . . .. . .... 10000 
Plate Current . . . . . ..... 6.5 
Grid Voltage, approximat e 

Gm = 50 Micromhos .. . ... - 5 

Power Gain, approximate ............ 14.5 
Noise Figure (Measured with power

matched input, using argon lamp 
noise source) , approximat e ..... . . .. . 5.5 

Micromhos 
Milliamperes 

Volts 

Decibels 

Decibels 

FOOTNOTES 
* The equipment designer should design the equipment so 

that heater voltage is centered at the specified bogey value, 
with heater supply variations restricted to maintain heater 
voltage within the specified tolerance . 

t Heater current of a bogey tube at Ef = 6.3 volts . 
Measured using a grounded adapter that provides shielding 
between external terminals of tube. 
Operation below the rated maximum envelope temperature 
is recommended for applications requiring the longest 

ANODE 

INSULATOR 

GRID 

INSULATOR 

OUTLINE DRAWING 

.33~"t.4AX . DIA. 
ALL INSULATORS 

possible tube life . The 7077 is also capable of operation at 
envelope temperatures much higher than the rated maxi
mum values . For specific recommendations concerning 
higher temperature operation , contact your General 
Electric tube sales representative. 

~ Lower supply voltage and a lower value of resistor may be 
used in the plate circuit with some sacrifice in uniformity 
of performance. 

TYPICAL GROUNDED-GRID AMPLIFIER CIRCUIT USING THE 
7077 

6 .3V 

. 260" 
i .012" 

HEATER 

.066" 
t Of GRID...B.!S 

. 480" 
~ht-I- - - i .004" 

01-\. 

I 

I-Maximum eccentricity of anode, grid, and cathode 0.005" 
from center line. 

2-Ma ximum eccentricity of insulators 0.010" from center line . 
3-Center line of g ri d ring used as reference line fo r horizontal 

tolerances. 
4-Bottom surface of grid ring used as reference line for verti

cal tolerances . 
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INITIAL CHARACTERISTICS LIMITS 

Min. 
Heater Current 

Ef = 6.3 volts . .. . .. ... . . . . .. . 222 

Plate Current 

Ef = 6.3 volts, Ebb = 250 volts, RL = 18000 ohms, Rk = 82 ohms 
(bypassed) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.5 

Transconductance 

Ef = 6.3 volts, Ebb = 250 volts, RL = 18000 ohms (bypassed) , 
Rk = 82 ohms (bypas~ed) . . . . . . . . . . . . . . . . . . . . . . . . . 7000 

Transconductance Change with Heater Voltage 

Difference between Transconductance measured at Ef = 6.3 and 
Ef = 6.0 volts (other conditions the same) expressed as a per -
centage .. . 

Amplification Factor 

Ef = 6.3 volts, Ebb = 250 volts, RL = 18000 ohms (bypassed), 
Rk = 82 ohms (bypassed) . . . . . . . . . . . . . . . . . . . . . 65 

Interelectrode Capacitances 

Grid to Plate : (g to p) . 0.84 
Input : g to (h + k). . ...... ...... . .. 1.25 
Output : p to (h + k) . . . . . . . .. . . . . . . . .. . . . . ... .. .. . ... 0.004 
Heater to Cathode : (h to k) . . . . . . . . . . . . . . . . . . . 0.80 

Heater -Cathode Leakage Current 

Ef = 6.3 volts, Ehk = 100 volts 
Heater Positive with R espect to Cathode .. . .. . . . . . 
Heater Negative with Respect to Cathode . 

Interelectrode Leakage Resistance 

Ef = 6.3 volts, Polarity of applied d -c interelectrode voltage is 
such that no cathode emission results. 

Grid to All at 100 volts d -c .. 
Plate to All at 300 volts d-c . . 

Grid Emission Current 

Ef = 7.0 volts, Ebb = 250 volts, Ecc = - 20 volts, Rk = 82 ohms 
(bypassed), Rg = 0.1 meg, R L = 18000 ohms (bypassed) . .. . . . 

100 
100 

Bogey 

240 

6.5 

10000 

90 

1.00 
1.70 

0.010 
1.10 

SPECIAL PERFORMANCE TESTS 

Mi n. Bogey 
Noise Figure 

Ef = 6.3 volts, Ebb = 250 volts, Rk = 82 ohms, RL = 18000 ohms, 
F = 450 me . . ... . . .... ... . . .... . . .. . . . . 5.5 

Noise Figure at Reduced Heater Voltage 

Ef = 6.0 volts, Ebb = 250 volts, Rk = 82 ohms, R L = 18000 ohms, 
F = 450 me . . ....... .. .... . . . ... . .. . 

Power Gain 

Ef = 6.3 volts , Ebb = 250 volts, Rk = 82 ohms, RL = 18000 ohms, 
F = 450 me ... . .. . . . .. . .. . ....... . . .. .. . .. . . 12 .5 14.5 

7077 

Max. 

258 Milliamperes 

8.5 Milliamperes 

13000 Micromhos 

20 Percent 

115 

1.16 Picofarads 
2.15 Picofarads 

0.016 Picofarads 
1.40 Picofarads 

Page 3 
10-62 

20 Microamperes 
20 Microamperes 

Megohms 
Megohms 

2.0 Microamperes 

Max. 

6.6 Decibels 

8.1 Decibels 

Decibels 
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SPECIAL PERFORMANCE TESTS (Continued) 

Grid Recovery 

Change in Average Plate Current ..... . . . ... . . . ... . .. .. . . . 0.6 
1.0 

Milliamperes 
Milliamperes Peak Plate Current Backswing . ... . ... . .. . . 

Tubes with poor grid recovery affect circuit operation, when 
the grid is driven positive by a pulse of signal or noise, some
what as if a parallel RC circuit were in series with the grid. 
This effect may occur in tubes of any type, but is unimportant 
in many applications. In the majority of 7077 tubes the 
effect is negligible, but to eliminate the few in which it may 
be excessive, tubes are tested under the following conditions : 
Ef = 6.3 volts, Ebb = 250 volt s, RL = 0.01 meg. Ec is adjusted 
for Ib = 3.0 rna. 

Upon application to the grid of a 5 volts positive pulse 
(prr = 60 pps, duty factor = 0.0012) the change in average 
plate current is noted, and the peak plate current backswing 
is measured. The following diagram shows qualitatively the 
plate current-time relationship for a tube (with poor grid 
recovery) subjected to this test. 

r z 
IU 
rr 
rr 
:> 
u ... 
r 
< 
..J ... 

PLATE CURRENT VS. TIME 
-GRID RECOVERY TEST 

.----- AVERAGE CURRENT BEFORE PULSES ARE APPLI ED 

11: PEAK PULSE CURRENT 

~r',,~'_,"::~" wn, Mm ,,"urn 

------r----------------
PEAK PLATE CURRENT BACKSWING 

___________________________ __ l ______ ___ ____ ___ _ 
TIME 

Min. Bogey Max. 
Low Frequency Vibrational Output . ... . . . .. . . .... . . . ..... .. . . 10 Millivolts RMS 

Statistical sample is subjected to vibration in each of two 
planes at 40 cps, with peak acceleration 15G. Tube is 

Variable Frequency Vibrational Output 

The tube is designed to be free of vibrational outputs in 
excess of 15 mv RMS at any frequency within the range 
100-2000 cps, when vibrated in either of two planes at lOG 

Low Pressure Voltage Breakdown Test 

Statistical sample tested for voltage breakdown at a pressure 
of 8mm Hg, to simulate an altitude of 100,000 feet . 
Tubes shall not give visual evidence of flashover or corona 

operated with Ef = 6.3 volts, Ebb = 150 volts, Rk = 82 ohms 
(bypassed) , R L = 10000 ohms. 

peak acceleration. Electrical conditions for this test are the 
same as for Low Frequency Vibrational Output. 

when 300 volts RMS, 60 cps, is applied between the plate 
and grid terminals. 

DEGRADATION RATE TESTS 

Fatigue 
St atistical sample vibrated for a total of 96 hours, 48 hours 
in each of two planes, at a peak acceleration of lOG. 
Frequency is 60 cps. Tubes are operated during the test 
with Ef = 6.3 volts (no other voltages applied). Following 
the test , tubes are evaluated for low frequency vibrational 
output, heater -cathode leakage, heater current, noise 
figure, and gain . 

Shock 
Statistical sample subjected to 5 impact accelerations of 
approximately 450G in each of four positions. The acceler 
ating forces are applied by the Navy-type, High Impact 
(flyweight) Shock Machine using a 30° hammer angle. 
Tubes are operated during the test with Ef= 6.3 volts, 
Eb = 150 volts, Ehk = + 100 volts, and Rk = 82 ohms. 
F ollowing the test, tubes are evaluated for low frequency 

Courtesy of http://BlackRadios.terryo.org
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DEGRADATION RATE TESTS (Continued) 

vibrational output, heater-cathode leakage, heater current, 
noise figure, and gain . 

Stability Life Test 
Statistical sample operated under Intermittent Life Test 
conditions is evaluated for percent change in trans
conductance of individual tubes, from the initial reading to 
readings following 2 hours and 20 hours of the life test. 

Survival R ate Life Test 
Statistical sample operated under Intermittent Life Test 
conditions is evaluated for shorted and open elements , 
transconductance, and noise figure following approximately 
100 hours of life tes.t. 

Intermittent Life Test 
Statistical sample operated for 1000 hours under the follow 
ing conditicns : Ef =6.3 volts (cycled- on 1% hours, off 
l.j hour), Ebb=300 volts, Ehk = +70 volts doc, Rk=82 
ohms, R L = 18000 ohms, and Rg = 0.1 meg. Tubes are 
evaluated, following 500 and 1000 hours of life test, for 
shorted or open elements, heater current, transconductance, 
noise figure , gain, heater -cathode leakage, and inter 
electrode leakage resistance . 

High-Temperature Intermittent Life Test 
Statistical sample operated for 1000 hours under Inter
mittent Life Test conditions except that minimum envelope 
temperature shall be 2S0C. Tubes are evaluated , following 
500 and 1000 of life test, for shorted or open elements , 
heater current, transconductance, heater-cathode leakage, 
and interelectrode leakage resistance. 

Interface Life Test 
Statistical sample operated for 1000 hours with Ef = 6.6 
volts, no other voltages applied, and evaluated for cathode 
interface resistance following the life test . 

Heater-Cycling Life Test 
Statistical sample operated for 2000 cycles minImum to 
evaluate and control heater-cathode defects . Conditions of 
test include Ef = 7.0 volts cycled for one minute on and one 
minute off, Eb = Ec = 0 volts , and Ehk = 70 volts with 
heater positive with respect to cathode. Following this test , 
tubes are evaluated for open heaters, heater-cathode 
shorts, and heater-cathode leakage current. 

Note: The conditions for some of the indicated tests have 
deliberately been selected to aggravate tube Tailures 
for test and evaluation purposes. In no sense should 
these conditions be interpreted as suitable operating 
conditions . 

AVERAGE PLATE CHARACTERISTICS 
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7266 

MET AL-CERAMIC DIODE 

7266 
Page 1 

10-62 

==DESCRIPTION AND RATING== 

The 7266 is a cathode-type diode of ceramic-and-metal planar construc
tion. It is intended for detector, high-frequency instrument probe, and low
current rectifier applications. The 7266 is especially suited for use where 
unfavorable conditions of mechanical shock, mechanical vibration, and nu
clear radiation are encountered. 

GENERAL 

ELECTRICAL 

Cathode-Coated Unipotential 
Heater Characteristics and Ratings 
Heater Voltage, AC or DC* .... . . 6.3 ±0.3 Volts 
Heater Currentt . . . . ...... . .. 0.215 Amperes 
Direct Interelectrode Capacitancesi 

Plate to Cathode: (p to k). . ... 1.0 pf 
Heater to Cathode: (h to k) ......... 1.3 pf 

MECHANICAL 

Mounting Position- Any 

See Outline Drawing on page 3 for dimensions and electrical 
connections 

MAXIMUM RATINGS 

ABSOLUTE-MAXIMUM VALUES 

Peak Inverse Plate Voltage . . .. 600 
Steady-State Peak Plate Current . . . 11 
DC Output Current ........... . . . .... 2.2 
Heater-Cathode Voltage 

Heater Positive with Respect to 

Volts 
Milliamperes 
Milliamperes 

Absolute-Maximum ratings are limiting values of operating 
and environmental conditions applicable to any electron 
tube of a specified type as defined by its published data 
and should not be exceeded under the worst probable condi
tions. 

The tube manufacturer chooses these values to provide 
acceptable serviceability of the tube, making no allowance 
for equipment variations, environmental variations, and the 
effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of 

Cathode ..... .. .................. 50 Volts 
Heater Negative with Respect to 

Cathode .......... . ............. . 50 Volts 
Envelope Temperature at Hottest 

Point§ ..... .. .................... 250 C 

all other electron devices in the' equipment. 
The equipment manufacturer should design so that ini

tially and throughout life no absolute-maximum value for 
the intended service is exceeded with any tube under the 
worst probable operating conditions with respect to supply
voltage variation, equipment component variation, equip
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in the characteris
tics of the tube under consideration and of all other electron 
devices in the equipment. 

AVERAGE CHARACTERISTICS 

Tube Voltage Drop 
Ib = 1.0 Milliamperes DC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1.0 Volts 

The tubes and arrangements disclosed herein may be covered by patents of 
General Electric Company or others. Neither the disclosure of any information 
herein nor the sale of tubes by General Electric Company conveys ony license 
under patent claims covering combinations of tubes with other devices or 

elements. In the absence of on express written agreement to the contrary, 
General Electric Company assumes no liability for patent infringement arising 
out of any use of the tubes with other devices or elements by any fM."chaser of 
tubes or others. 

GENERALe ELECTRIC 
Supenedes 7266 Description & Rating sheet dated 6-59 
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AVERAGE CHARACTERISTICS (Continued) 

FOOTNOTES 

* The equipment designer should design the equipment so that heater voltage is centered at the specified bogey 
value, with heater supply variations restricted to maintain heater voltage within the specified tolerance. 

t Heater current of a bogey tube at Ef = 6.3 volts. 
Measured using a grounded adapter that provides shielding between external terminals of tube. 

§ Operation below the rated maximum envelope temperature is recommended for applications requiring the longest 
possible tube life. The 7266 is also capable of operation at envelope temperatures much higher than the rated 
maximum values. For specific recommendations concerning higher temperature operation, contact your General 
Electric tube sales representative. 

INITIAL CHARACTERISTICS LIMITS 

Min. Bogey 
Heater Current 

Ef=6.3 volts . 
Tube Voltage Drop 

Ef = 6.3 volts, Eb adjusted for Ib = 1.0 rna .. 
Tube Voltage Drop at Reduced Heater Voltage 

Ef = 5.7 volts, Eb adjusted for Ib = 1.0 rna . . .... . 
Emission 

Ef = 6.3 volts, Eb = 9 volts d-c .. 
Plate Current 

Ef = 6.3 volts, Ebb = 0 volts, RL = 40000 ohms ........ . 
Interelectrode Capacitances 

Plate to Cathode: (p to k). . . . . . . . . . . . . . ...... ... . 
Heater to Cathode: (h to k). . . . ... .. . 

Heater-Cathode Leakage Current 
Ef = 6.3 volts, Ehk = 100 volts 

Heater Positive with Respect to Cathode . . ....... . 
Heater Negative with Respect to Cathode . . . . . . .. .. 

Intere1ectrode Leakage Resistance 
Ef = 6.3 volts . Polarity of applied doc interelectrode voltage is 
such that no cathode omission results. 

Plate to All at 500 volts doc . . ..... . . . . . . . . . 

198 

0.4 

10 

2 

0.7 
0.9 

10000 

SPECIAL PERFORMANCE TESTS 

215 

1.0 

8 

1.0 
1.3 

Max. 

232 Mi11iamperes 

2.0 Volts 

2.3 Volts 

Mi11iamperes 

16 Microamperes 

1.3 Picofarads 
1.7 Picofarads 

20 Microamperes 
20 Microamperes 

Megohms 

Low Pressure Voltage Breakdown Test 
Statistical sample tested for voltage breakdown at a pressure 
of 8mm Hg, to simulate an altitude of 100000 feet. Tubes 

shall not give visual evidence of flashover or corona when 300 
volts RMS, 60 cps, is applied between the plate and cathode 
terminals. 

Courtesy of http://BlackRadios.terryo.org



DEGRADATION RATE TESTS 
Fatigue 

Statistical sample vibrated for a total of six hours, three hours in each of two planes, at a peak acceleration of 
lOG. Frequency is continuously varied from 30 cps to 2000 cps and back to 30 cps, with a period of ten minutes. 
Tubes are operated during the test with Ef = 6.3 volts an·d Ehk = + 100 volts. Following the test, tubes are 
evaluated for heater·cathode leakage and heater current. 

Shock 
Statistical sample subjected to 5 impact accelerations of approximately 450G in each of four positions. The 
accelerating forces are applied by the Navy·type, High Impact (flyweight) Shock Machine using a 30° hammer 
angle. Tubes are operated during the test with Ef = 6.3 volts and Ehk = + 100 volts. Following the test, tubes are 
evaluated for heater·cathode leakage and heater current. 

Survival Rate Life Test 
The combined statistical samples subjected to the Intermittent and Standby Life Tests are evaluated for shorted 
and open elements and tube voltage drop following approximately 100 hours of life test. 

Intermittent Life Test 
Statistical sample operated for 1000 hours under the followi1.1g conditions: Ef = 6.3 volts (cycled-on 1 % hours, 
off U hour), Ebb = 220 volts RMS, Ehk = -70 volts d·c, RL = 0.13 meg, CL = 1.0 /If, and Rs = 1300 ohms. 
Tubes are evaluated, following 500 and 1000 hours of life test, for shorted or open elements, heater current, tube 
voltage drop, heater·cathode leakage, interelectrode leakage resistance, and emission. 

Standby Life Test 
Statistical sample operated for 1000 hours under the following conditions: Ef = 6.3 volts (cycled-on 1 % hours, 
off U hour) no other voltages applied. Tubes are evaluated, following 500 and 1000 hours of life test, for shorted 
or open elements, heater current, tube voltage drop, heater·cathode leakage, interelectrode leakage resistance, 
and emission. 

Heater·Cycling Life Test 
Statistical sample operated for 2000 cycles minimum to evaluate and control heater·cathode defects. Conditions 
of test include Ef = 7.0 volts cycled for one minute on and one minute off, Eb = 0 volts, and Ehk = 70 volts 
with heater positive with respect to cathode. Following this test, tubes are evaluated for open heaters, heater· 
cathode shorts, and heater·cathode leakage current. 

Note: The conditions for some of the indicated tests have deliberately been selected to aggravate tube failures 
for test and evaluation purposes. In no sense should these conditions be interpreted as suitable operating 
conditions. 

OUTLINE 
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AVERAGE PLATE CHARACTERISTICS 
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PLANAR TRIODE 
Page 1 Ell 

3-63 

ELECTRICAL 
Cathode- Coated Unipotential 
Heater Characteristics and Ratings 

==DESCRIPTION AND RA TING== 
FOR GROUNDED-GRID OSCILLATOR, AMPLIFIER, AND 

FREQUENCY MULTIPLIER SERVICE 

Metal and Ceramic Pulse Rated 
High Transconductance Shock Resistant 

100 Watts Plate Dissipation 

The 7289 is a metal-and-ceramic, high-mu triode designed for use as a 
grounded-grid CW oscillator, amplifier, or frequency multiplier at frequencies 
as high as 2500 megacycles. In addition, it may be used as a plate-pulsed 
oscillator or amplifier at frequencies as high as 3000 megacycles. 

Features of the 7289 include planar electrode construction, high plate 
dissipation capability, excellent electrode isolation, low radio-frequency 
losses, high transconductance, and low interelectrode capacitances. 

GENERAL 

MECHANICAL 
Mounting Position- Any- Only Plate Flange to be Used as a 
Socket Stop and Clamp 

Heater Voltage, AC or DC ...... ..... . . * 
Heater Current at Ef = 6.0 volts ...... LOt 
Cathode Heating Time, minimum ...... 60 

Volts 
Amperes 
Seconds 

Net Weight, approximate .. . ....... ... 2.5 Ounces 
Cooling 

Plate and Plate Seal- Conduction and Forced Air 
Grid and Cathode Seals-Conduction and Forced Air 
Recommended Air Flow Cowling- 157-JAN 
Recommended Air Flow on Plate Radiator at Sea Level 

Direct Intere1ectrode Capacitancest 
Grid to Plate: (g to p) .. 
Grid to Cathode: (g to k) . 
Plate to Cathode : 

(p to k), maximum .... . . 

... 2.0 pf 
. 6.3 pf 

. . . 0.035 pf 
Incoming Air Temperature 25C, Plate 

Dissipation 100 Watts .. ....... 12.5 Cu.Ft.PerMin . 

MAXIMUM RATINGS 
ABSOLUTE-MAXIMUM VALUES 

RADIO-FREQUENCY POWER AMPLIFIER AND OSCILLATOR-CLASS C TELEGRAPHY 

Key-Down Conditions Per Tube Without Amplitude 
Modulation§ 

Heater Voltage*' ...... . .... .... 4.5 to 5.7 Volts 
Frequency . . . . . . . . . . . . ..... . . 2500 Megacycles 
DC Plate Voltage. . . . . . . . . . . .1000 Volts 
Negative DC Grid Voltage . . . . ... 150 Volts 
Peak Positive RF Grid Voltage ... . ... . . 30 Volts 

Peak Negative RF Grid Voltage ....... 400 Volts 

DC Grid Current ... ......... . 50 Milliamperes 

DC Cathode Current . . . . . . . . . .. . ... 125 Milliamperes 

Plate Dissipation .. .................. 100 Watts 

Grid Dissipation . . . . . . . . . . .... . .. . 2.0 Watts 

Envelope Temperature at Hottest Point. 300 C 

RADIO-FREQUENCY POWER AMPLIFIER AND OSCILLATOR-CLASS C TELEPHONY 

Carrier Conditions Per Tube For Use With a Maximum 
Modulation Factor of 1.0 

Heater Voltage* . . .. . .. . ........ 4.5 to 5.7 Volts 
Frequency . . . . . . . . . . . . . .. 2500 Megacycles 
DC Plate Voltage~ .. . ..... . .. .. ..... 600 Volts 
Negative DC Grid Voltage . . . . . . 150 Volts 
Peak Positive RF Grid Voltage . . 30 Volts 

PLA TE-PULSED OSCILLATOR OR AMPLIFIER 

Heater Voltage* ................ 5.7 to 6.0 Volts 
Frequency . . . . . . . . . . . . . . . 3000 Megacycles 
Peak Positive-Pulse Plate Supply 

Voltage. . . . . . . . . . . . .......... 3500 Volts 
Duty Factor of Plate Pulse # t::, . . . .. 0.0025 
Pulse Duration ...... . . . ........ . .... 3.0 Microseconds 
Plate Current 

Average During Plate Pulse t::, ** . . .3.0 Amperes 

Peak Negative RF Grid Voltage . . ..... 400 Volts 

DC Grid Current ....... . 

DC Cathode Current ..... . 

Plate Dissipation . .. 

..... 50 Milliamperes 

. .. 100 Milliamperes 

.... 70 Watts 

Grid Dissipation . . . . . . . . . . . .. 2.0 Watts 

Envelope Temperature at Hottest Point 300 C 

Negative Grid Voltage 
Average During Plate Pulsett .. 

Grid Current 

Average During Plate Pulse . 

Plate Dissipation t::, . . 

Grid Dissipation t::, . . .. 

. .150 Volts 

. 1.8 Amperes 

. .27 Watts 

.. 2.0 Watts 

Envelope Temperature at Hottest Point . 300 C 

GENERAL. ELECTRIC 
$Supersedes pages I and 2 of 0 & R sheet for 7289 dated 12-61 
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3-63 CHARACTERISTICS AND TYPICAL OPERATION 

AVERAGE CHARACTERISTICS 

Heater Voltage . . . . . . . . . . . . . . . 6.0 
Plate Voltage . . . . . . . . . . . . . . . . . . . 600 
Grid Voltage§§ ........ .. ... . . ..... . . 
Amplification Factor . . . . . ... 100 
Transconductance . . ... . ...... ..... 25000 
Plate Current . .. ........ ..... ........ 70 

RADIO-FREQUENCY POWER AMPLIFIER 

Frequency ....... ........ .. ..... . ... 500 
DC Plate Voltage .. .. . ..... .. ....... . 900 
DC Grid Voltage . . . . . . . . . . . . . . . - 40 
DC Plate Current . . . . . . . . . . . . . ... . 90 
DC Grid Current, approximate .. ....... 30 
Driving Power, approximate . . . . .. 6 
Useful Power Output . . . . . . ....... 40 

RADIO-FREQUENCY OSCILLATOR 

Volts 
Volts 
Volts 

Micromhos 
Milliamperes 

Megacycles 
Volts 
Volts 
Milliamperes 
Milliamperes 
Watts 
Watts 

Frequency ..... . ... . .. ...... .. ..... 2500 Megacycles 

* The equipment designer should design the equipment so 
that heater voltage is centered at some value within the 
range of 4.5 to 5.7 volts for CW operation, or 5.7 to 6.0 volts 
for pulse operation. Heater voltage variations about the 
center value should be kept as small as practical and should 
not, in any case, exceed ±5%. The optimum center value 
of heater voltage depends on the cathode current and on 
other parameters of circuit design and operation. For 
specific recommendations, contact your General Electric 
tube sales representative. 

t Heater current of a bogey tube at Ef = 6.0 volts. 
:\: Measured in a special shielded socket. 
§ Modulation essentially negative may be used if the positive 

peak of the audio-frequency envelope does not exceed 
115% of the carrier conditions. 

Absolute-Maximum ratings are limiting values of operating 
and environmental conditions applicable to any electron 
tube of a specified type as defined by its published data 
and should not be exceeded under the worst probable condi
tions. 

The tube manufacturer chooses these values to provide 
acceptable serviceability of the tube, making no allowance 
for equipment variations, environmental variations, and the 
effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of 

The tubes and arrangements disclosed herein may be covered by patents o f 
General Electric Company or others. Neither the disclosure of any information 
herein nOr the sole of tubes by General Electric Company conveys any license 
under patent claims covering combinations of tubes with other devices or 

DC Plate Voltage . . . . 1000 
DC Grid Voltage, approximate . . .. -22 
DC Plate Current .... ... ... ..... .. ... 90 
DC Grid Current ... 
Useful Power Output . 

...... . . ... ... 10 
... 17 

PLATE-PULSED OSCILLATOR 

Frequency . . . . . . . . . . . . . .. 3000 
Heater Voltage . . . . . . . . . . .. 5.8 
Duty Factor . . . . . . . . . . . . . . . . ... 0.0025 
Pulse Duration . .. 3.0 
Peak Positive-Pulse Plate-Supply 

Voltage ..... ' ... 3500 
Plate Current 

Average During Plate Pulse ... . ... .. 3.0 
Grid Current 

Volts 
Volts 
Milliamperes 
Milliamperes 
Watts 

Megacycles 
Volts 

Microseconds 

Volts 

Amperes 

Average During Plate Pulse .. . ... 1.8 Amperes 
Useful Power Output 

Average During Plate Pulse . . . . 1.6 Kilowatts 

~ For modulation factors less than 1.0, a higher doc plate 
voltage may be used if the sum of the peak positive audio 
voltage and the d oc plate voltage does not exceed 1200 
volts. 

# Applications with a duty factor greater than 0.0025 should 
be referred to your General Electric tube sales representa
tive for recommendations . 

6 In any 5000-microsecond interval. 

**The regulation and/ or series plate-supply impedance must 
be such as to limit the peak current, with the tube con
sidered a short circuit, to a maximum of 30 amperes. 

ttThe maximum instantaneous value should be within the 
range of + 250 to - 750 volts. 

§§Adjusted for Ib = 70 milliamperes. 

all other electron devices in the equipment. 
The equipment manufacturer should design so that ini

tially and throughout life no absolute-maximum value for 
the intended service is exceeded with any tube unde.r the 
worst probable operating conditions with respect to supply
voltage variation, equipment component variation, equip
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in the characteris
tics of the tube under consideration and of all other electron 
devices in the equipment. 

elements. In th e absence Qf an express written agreement to the contrary, 
Generol Electric Compa ny assumes no liability for potent infringement arising 
out of any use of the tubes with other devices or elements by any purchaser of 
tubes or others. 

Courtesy of http://BlackRadios.terryo.org



INITIAL CHARACTERISTICS LIMITS 

Heater Current 
Ef=6.0 volts ...... . . . . . ....... . . . . ... ........ . . . . ....... . . 

Grid Voltage 
Ef =6.0 volts, Eb = 1000 volts, Ib = 100 rna ... . ... . . . ......... . 

Grid Voltage 
Ef = 6.0 volts, Eb = 1000 volts, Ib = 1.0 rna ... . .. . . .... . .. .... . 

Negative Grid Current 
Ef =6.0 volts, Eb = 1000 volts, Ec adjusted for Ib = 100 rna . .... 

Interelectrode Leakage Resistance 
Ef = 6.0 volts, Polarity of applied d oc interelectrode voltage is such 
that no cathode emission results 

Grid to Cathode at 500 volts doc ... . ... . .. .. . ... . .... .. .. . . 

Interelectrode Capacitances 
Grid to Plate : (g to p) . . . . . ................. . ... . ...... . .. . . 
Grid to Cathode : (g to k) . .... . . . .................. . .. .. . .. . 
Plate to Cathode : (p to k) . ........... . ... .. . . .. . . .... . . . . . . 

Min. Max. 

0.90 1.05 Amperes 

- 2.0 -7.0 Volts 

- 25 Volts 

8.0 Microamperes 

50 Megohms 

1.95 2.15 Picofarads 
5.6 7.0 Picofarads 

0.035 Picofarads 

SPECIAL PERFORMANCE TESTS 

Oscillator Power Output 
Tubes are tested for power output as an oscillator under the fol
lowing conditions : Ef = 5.0 volts ; F = 2500 MC, min.; Eb = 1000 
volts; Ib = 90 rna .......... . . . . . .. . . ......... . .. . .......... . 

Pulsed-Oscillator Power Output 

Tubes are tested for power output as an oscillator under the fol
lowing conditions: Ef = 5.8 volts ; F = 3000 MC, min. ; epy = 3500 
volts ; tp=3.0 Ilsec. ± 10 % ; Du=0.0025 ±5 % ; Rg adjusted for 

Min. Max. 

15 

Ib=7.5 rna ; Ec= -1.5 volts, max.; Ic = 4.5 rna, max . .... .... . .. 4.0 

Low Pressure Voltage Breakdown Test 
Statistical sample tested for voltage breakdown at a pressure of 54 
mm Hg. Tubes shall not give visual evidence of flashover when 
1000 volts RMS, 60 cps, is applied between the plate and grid 
terminals. 

DEGRADATION RATE TESTS 

Shock 

Watts 

Watts 

Statistical sample subjected to 5 impact accelerations of approximately 400 G and 0.5 milliseconds 
duration in each of three positions. The accelerating forces are applied by the Navy-type, High 
Impact (flyweight) Shock Machine. 

500-Hour Life Test 

Statistical sample operated for 500 hours as an oscillator to evaluate changes in power output with 
life. 

7289 
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PHYSICAL DIMENSIONS 
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SURFACE 
NOTE 3 ~ I '" 

AD . d f--R~ HEATER CONTACT 

I 7-1m l- /

SURFACE 
NOTE 2 

s---4 : 

r-4= 
1 T 

NOTES 

HEATER AND 
CATHODE CONTACT 
SURFACE 
NOTE 2 

1. The total indicated runout of the plate contact surface with respect to 
the cathode contact surfaces will not exceed .020 inch. 

2. The total indicated runout of the cathode contact surface with respect 
to the heater contact surfaces will not exceed .012 inch. 

3. The total indicated runout of the grid contact surface with respect to 
the cathode contact surface will not exceed .020 inch. 

4. Do not clamp or locate on this surface. 
5. Hole provided for tube extractor through the top fin only . 
6. Measure plate shank temperature on this surface. 

DIMENSIONS FOR 
OUTLINE (INCHES) 

Ref. Minimum Maximum 

A 1.815 1.875 
B 1.534 
C 1.475 
D 1.289 1.329 
E 1.085 1.135 
F .880 .920 
G .462 .477 
H .040 
I .125 .185 
J .766 .826 
K .025 .046 
L 1.234 1.264 
M 1.180 1.195 
N 1.025 1.035 
P .772 .792 
Q .541 .561 
R .655 .665 
S .545 
T .213 .223 
U .315 .325 
V .086 
W .100 
X .035 
Y .105 .145 
Z .650 .850 

DIMENSIONS FOR ELECTRODE 
CONT ACT AREA (INCHES) 

Ref. Dimension Contact 

AA .198 ±.163 Plate 
AB 1.225± .040 Grid 
AC 1.631 "=.097 Heater 
AD 1.645 ± .170 Cathode 

Courtesy of http://BlackRadios.terryo.org



(/) 
w 

'" w 
"-

"" c( 

z -
0-
Z 
W 

'" '" :::> 
u 

I.> 

o 

'" o 

W 
0-
c( 

-' 
"-

(/) 
w 

'" w 
"-
~ 

'" ::::; 
-' -
~ 

z -
0-
z 
w 
cr 

'" :::> 
u 

~ 

0 -cr 
'-' 

'" 0 

~ 

w 
0-

'" -' 
"-

AVERAGE PLATE CHARACTERISTICS 
14 

250 

tf - 6.0 ~OLTS 

12 

200 
10 

8 
I 0 

.. : 2S0 
VOLTS 

0 
100 

0 

2 

0 

0 

o 
o 1000 2000 3000 4000 5000 

PLATE VOLTAGE IN VOLTS 
IB, 196 1 OCTOBER K- 55611-TDI54-1 

AVERAGE PLATE CHARACTERISTICS 
1000 

800 

~lo\.'Y 
} .~ ~)Y' tf : 6.0 VOLTS 

,~/ ./ V 
• 0 

iY -'" 
V /V 

./ ./ 
./ 

,./ 

/' V ./ V 
./ 
~ 

I /V ./ 
./ V V 

600 I / V ~ ~ 
y V -",V "..... 

./ 

" ./ ./ 
V "..... 

V ~8~ 
f/ V /V -....... , -

400 
, , V ./" 

V I..-~ 

'-.l V " ~ 
V 

V ~ ~~ -f 1', l,..;- re' ... , l..-V I-::-~-
',II ~ V - - - -p I-.! ,-_'.Ie ~ +~~ !£Ll'~ . L...-~ ./ .... ~ 

200 
r;< V V -- -- ::: l:-~ -- k ~.Q - - 1-- - -,~ 

, /' V , - ~ 
...... V -4;2-;;;. - - ---- - k:. +15 

; .... "':;:. V- I--"" -- L...- I-' ~ ~ -II. V p - - ~ ~ --I""- -13: I--

~. -~ '-- I-- ~ 

" I-~ I-- I--~ ~ :J1 - ~ o 
o 200 400 600 800 1000 1200 1400 

PLATE VOLTAGE IN VOLTS 
K-55611-TDI54- 2 OCTOBER IB, 1961 

7289 
ET-F22 
Page 5 

12-61 

Courtesy of http://BlackRadios.terryo.org



7289 
ET-F22 
Page 6 
12-61 

en 
I
-' o 
> 

+300 

+200 

1\ 
,'\ 

\ 
K 

LV 
I \ ... 

L V "-., 
[\ ...... 

I ........ 

AVERAGE CONSTANT-CURRENT CHARACTERISTICS 
\0 .~ __ Lo ... 

1.>-- Ef = 6 . 0 VOLTS 

) ... --t--
~":I' ..... !.JI.. = I AI/PERES r---.. t-- - -

~ ...... -- r-- 10 

l-t-- ~.o -- - 0 - -... --- 6 . 0 
{,o - - - - - -- - -r---.. t'> -... 

I ~ 0 

~ +100 .. 
I
-' 
o 
> 

en 
I-
-' 
0 
> 
z -
u.J 

'" .. 
I-
-' 
0 
> 
0 -
'" '" 

{, 1--'" 4. 0 

/' I'-- - -"",-- - -
= .£ .5 ~JPERES ~ Ic.::'- -

I'. :-<'" - -- Ie 
-1-- 2 . 0 

b ., -
o 1. 0 

b. 5 

0 
r--

- 100 
o 500 1000 1500 2000 2500 3000 3500 

PLA TE VOLTAGE IN VOLTS 
K-5561'-TOI54 - 3 OCTOBER lB. 1961 

AVERAGE CONSTANT-CURRENT CHARACTERISTICS 
+30 

+25 

+20 

+15 

+10 

+5 

0 

-5 
t--_ r--r-

r-_I.£.!!.. 

- 10 ---- -- -1- 0 
- 1 5 1--+-+-4-~-+-4-4--1--+-+-4-~-+-4-1--1--+-+-~~-+-4-1--1--+-+-~~ 

-200L-~~~-20LO~~~--40LO~~~--60LO-L~~--80LO-L~~-1-0LOO-L~~~1~2700~~~~1~400 

PLATE VOLTAGE IN VOL TS OCTOBER 18, 196 I K-5561'-TOI54-4 

RECEIVING TUBE DEPARTMENT 

GENERAL. ELECTRIC 
Owensboro, Kentucky 

Courtesy of http://BlackRadios.terryo.org



7296 • ELECTRONICS 
MET AL-CERAMIC TRIODE 

7296 
ET-T1538B 

Page 1 
12-61 

~~DESCRIPTION AND RATING~~ 

FOR VHF OSCILLATOR AND AMPLIFIER APPLICATIONS 
The 7296 is a high-mu triode of ceramic-and-metal planar construction 

primarily intended for use as an oscillator, broadband radio-frequency 
amplifier, or VHF power amplifier. The 7296 is especially suited for use 
where unfavorable conditions of mechanical shock, mechanical vibration, 
and nuclear radiation are encountered. 

GENERAL 

ELECTRICAL 

Cathode-Coated Unipotential 
Heater Voltage, AC or DC • . .. .... 6.3 ±0.3 Volts 
Heater Current + ...... ...... ........ 0.4 Amperes 
Direct Interelectrode Capacitances t 

Grid to Plate : (g to p) .............. 2.2 pf 
Input: g to (h + k) .............. .. 5.0 pf 
Output: p to (h + k) . ... . ...... .. 0.075 pf 
Heater to Cathode : (h to k) .... . .... 2.8 pf 

MECHANICAL 

Mounting Position- Any § 

MAXIMUM RATINGS 
ABSOLUTE-MAXIMUM VALUES 

Plate Voltage ......... . ............. 330 Volts 
Positive DC Grid Voltage .. . .......... . 0 
Negative DC Grid Voltage ............. 50 
Plate Dissipation. . . . . . . . . ... 5.5 
DC Grid Current ..... . . ....... . .... 10 
DC Cathode Current .... .. .. .. .... .... 30 
Peak Cathode Current . . ............ 120 

Volts 

Volts 

Watts 

Milliamperes 

Milliamperes 

Milliamperes 

Absolute-Maximum ratings are limiting values of operating 
and environmental conditions applicable to any electron 
tube of a specified type as defined by its published data 
and should not be exceeded under the worst probable condi
tions. 

The tube manufacturer chooses these values to provide 
acceptable serviceability of the tube, making no allowance 
for equipment variations, environmental variations, and the 
effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of 

The tub.1 and arrangements disclosed herein may b. covered by patents of General Electric Company or oth.rs. Neith.r the diKlosur. of any information herein nor the sale of tub.s by General Electric Company conveys any license under patent claims covering combinations of tube. with oth.r devices or 

Heater-Cathode Voltage 
Heater Positive with Respect to 

Cathode .... . . . .................. 50 Volts 
Heater Negative with Respect to 

Cathode .. .. . .......... . ....... .. 50 
Grid Circuit Resistance 

With Fixed Bias ....... .. . . .. .. .... 0.1 
With Cathode Bias ... .. : .......... 0.18 

Envelope Temperature at Hottest Point iii 
Plate Dissipation not over 3.3 Watts . . 300 
Plate Dissipation up to 5.5 Watts ..... 250 

all other electron devices in the equipment. 

Volts 

Megohms 
Megohms 

C 
C 

The equipment manufacturer should design so that ini
tially and throughout life no absolute-maximum value for 
the intended service is exceeded with any tube under the 
worst probable operating conditions with respect to supply
voltage variation, equipment component variation, equip
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in the characteris
tics of the tube under consideration and of all other electron 
devices in the equipment. 

elemenfs. 'n the absence of an express written agr •• ment to the contrary, General Electric Company assume. no liability for potent infringement arising out of any use of the tubes with other devices or elements by any purchoser of tubes or others. 

GENERAL. ELECTRIC 
Supe'led •• ET-T1538A dated 2-60 
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AVERAGE CHARACTERISTICS 

Plate Voltage . . ....... . . . . .. . . 200 Volts 
Cathode-Bias Resistor . . . . . 68 Ohms 
Amplification Factor . . . . . . . . . . . . . . .. 90 

Transconductance ... 
Plate Current . 
Grid Voltage, approximate 

.. 16500 Micromhos 
. ... . ... 17 Milliamperes 

Plate Resistance, approximate . . .. 5450 Ohms Ib = 10 Microamperes ..... . . .. . -5.5 Volts 

* The equipment designer should design the equipment so 
that the heater voltage is centered at the specified bogey 
value, with heater supply variations restricted to maintain 
heater voltage within the specified tolerance. 

degrees, and attached to the chassis or circuit board with 
a 4-40 nut and lock washer. Torque used to tighten the 
nut should not exceed 3 inch-pounds. 

t Heater current of a bogey tube at Ef = 6.3 volts. 

t Without external shield . 

One method of mounting the 7296 is to use a stainless -steel 
"T" bolt (see drawing) to attach the mounting base of 
the tube to a chassis or circuit board. The "T" bolt should 
be inserted in the slot in the base of the tube, turned 90 

#, Operation below the rated maximum envelope temperatures 
is recommended for applications requiring the longest 
possible tube life. The 7296 is also capable of operation 
at envelope temperatures much higher than the rated 
maximum values. For specific recommendations concern
ing higher temperature operation, contact your General 
Electric tube sales representative. 

INITIAL CHARACTERISTICS LIMITS 

Min. 
Heater Current 

Ef = 6.3 volts . . . ......... . ..... .... ...... 370 

Plate Current 
Ef = 6.3 volts, Eb = 200 volts, Rk = 68 ohms (bypassed) .. ... 10 

Transconductance 
Ef = 6.3 volts, Eb = 200 volts, Rk = 68 ohms (bypassed) .. . 13000 

Amplification Factor 
Ef = 6.3 volts, Eb = 100 volts, Rk = 68 ohms (bypassed). . ....... 65 

Zero-Bias Transconductance 
Ef=6.3 volts, Eb=100 volts, Ec=O volts . . 13000 

Grid Voltage Cutoff 
Ef = 6.3 volts, Eb = 200 volts, Ib = 10 /Ja ......... _ .... . 

Interelectrode Capacitances 
Grid to Plate (g to p) . 
Input: g to (h + k) . 

. . . .... ..... 1.9 

............ 3.7 
Output: p to (h + k) .. ...... .. . .. ......... . _ ... ... .... 0.05 
Heater to Cathode : (h to k) . 

Negative Grid Current 
Ef = 6.3 volts, Eb = 200 volts, Ecc = - 1.0 volts, Rk = 68 ohms 
(bypassed), Rg =0.18 meg . .. . . . . . . . . ...... . 

Heater-Cathode Leakage Current 
Ef = 6.3 volts, Ehk = 100 volts 

Heater Positive with Respect to Cathode .... . ...... . .. . 
Heater Negative with Respect to Cathode ............. . 

Interelectrode Leakage Resistance 
Ef = 6.3 volts. Polarity of applied doc interelectrode voltage 
is such that no cathode emission results. 

... 2.1 

Grid to All at 100 volts doc. . . . . . . . .. . . . . .. . . ...... 100 
Plate to All at 300 volts d-c . . . . . . . . . . . . . . . . . . 100 

Grid Emission Current 
Ef=7.0 volts, Eb=200 volts, Ecc= -15 volts, Rg=0.18 meg 

Bogey 

400 

17 

16500 

90 

20000 

-5.5 

2.2 
5.0 

Om5 
2.8 

Max. 

430 

24 

20000 

115 

- 9.5 

2.5 
6.3 
0.1 
3.5 

0.5 

20 
20 

Milliamperes 

Milliamperes 

Micromhos 

Micromhos 

Volts 

pf 
pf 
pf 
pf 

Microamperes 

Microamperes 
Microamperes 

Megohms 
Megohms 

2.0 Microamperes 
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Min. Bogey 
2.0 

Max. 400 Megacycle Oscillator Power Output ............... . . . ....... 1.6 
Tubes are tested for power output as an oscillator under the 
following conditions: F = 400 mc, Ef = 6.3 volts, Eb = 300 
volts, Rg = 1400 ohms, Ib = 20 rna maximum, Ic = 6.0-9.0 rna. 

Pulse Emission . . .. ........... . ... ...... . . . . . . ........ . . . ..... 320 
Tubes are tested for pulse emission under the following condi-
tions: Ef = 6.3 volts, Eb = 200 volts, Ec = - 20 volts, egk = + 12 volts, prr = 1000 pps, duty cycle 1 <t~ . Pulse cathode 
current is measured. 

Grid Recovery .... . Change in Average Plate Current ....... . 
Peak Plate Current Backswing . . . .... . .. . 

Tubes with poor grid recovery affect circuit operation, when 
the grid is driven positive by a pulse of signal or noise, some
what as if a parallel RC circuit were in series with the grid. 
This effect may occur in tubes of any type, but is unimportant 
in many applications. In the majority of 7296 tubes the effect 
is negligible, but to eliminate the few in which it may be ex
cessive, tubes are tested under the following conditions: 
Ef=6.3 volts, Ebb=2s0 volts, RL=0.01 meg. Ec is ad
justed for Ib = 10 rna. 

Upon application to the grid of a pulse driving it 3 volts 
positive with respect to cathode (prr = 60 pps, duty cycle = 
0.12 %) the change in average plate current is noted, and the 
peak plate current backswing is measured. The following 
diagram shows qualitatively the plate current- time rela
tionship for a tube (with poor grid recovery) subjected to this 
test: 

t
Z 
w 
a: 
ex: 
:> 
u 
w .... 
< 
.J 
a.. 

I--rr "'''G' CVR".T ",,0" 'VLm , .. "'UEO JJ1 " .. 'VLSE CUR .. NT 
.... __ ~1. ['''G' cv,.'NT .'TH .v;'~ _ ~'_U'D ____ _ 

PEAK PLATE CURRENT BACKSWINC 

_00_ .... __________ l ________________ _ 
TIME 

Low Frequency Vibrational Output .. . .... . .. . 
Statistical sample is subjected to vibration in each of two 
planes at 40 cps, with peak acceleration 15 G. Tube is oper
ated with Ef = 6.3 volts, Ebb = 200 volts, Rk = 68 ohms (by
passed), RL = 2000 ohms. 

Variable Frequency Vibrational Output 
The tube is designed to be free of vibrational outputs in ex
cess of 100 mv RMS at any frequency within the range 100-
2000 cps, when vibrated in either of two planes at 10 G peak 
acceleration. Electrical conditions for this test are the same 
as for Low Frequency Vibrational Output. 

Low Pressure Voltage Breakdown Test 
Statistical sample tested for voltage breakdown at a pressure 
of 8 mm Hg, to simulate an altitude of 100,000 feet. Tubes shall 
not give visual evidence of flashover or corona when 300 volts 
RMS, 60 cps, is applied between the plate and grid terminals. 

Watts 

Milliamperes 

1.0 Milliamperes 
2.0 Milliamperes 

15 Millivolts RMS 
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Fatigue 

DEGRADATION RATE TESTS 

Statistical sample vibrated for a total of six hours, three hours in each of two planes, at a peak acceleration 

of 10 G. Frequency is continuously varied from 30 cps to 2000 cps and back to 30 cps, with a period of ten 

minutes. Tubes are operated during the test with Ef = 6.3 volts, Eb = 200 volts, and Rk = 68 ohms. Following 

the test, tubes are evaluated for low frequency vibrational output, heater·cathode leakage, heater current, 

and transconductance. 

Shock 
Statistical sample subjected to 5 impact accelerations of approximately 600 G in each of four positions. 

The accelerating forces are applied by the Navy·type, High Impact (flyweight) Shock Machine using a 42° 

hammer angle. Tubes are mounted by T -bolt with 3 inch-pounds torque, and operated during the test with 

Ef=6.3 volts, Eb=200 volts, Ehk= + 100 volts, Rg=O.l Meg, artd Rk=68 ohms. Following the test, 

tubes are evaluated for low frequency vibrational output, heater -cathode leakage, heater current, and 

transconductance. 

Stability Life Test 
The statistical sample subjected to the Dynamic Life Test is evaluated for percent change in zero-bias 

transconductance of individual tubes, from the initial reading to readings following 2 hours and 20 hours 

of the life test. 

Survival Rate Life Test 

The combined statistical samples subjected to the Dynamic and Pulse Life Tests are evaluated for shorted 

and open elements following approximately 100 hours of life test. 

Dynamic Life Test 
Statistical sample operated, with a 60 cps grid signal, at maximum rated DC grid current and cathode cur

rent for a period of 1000 hours. Heater voltage is cycled (on 1 % hours, off ~ hour). Tubes are evaluated, 

following 500 and 1000 hours of life test, for shorted or open elements, heater current, zero-bias transcon

ductance, oscillator power output, and heater-cathode leakage. 

Pulse Life Test 
Statistical sample operated with 400 rna peak cathode current, 1 % duty cycle, for 1000 hours. Heater volt

age is cycled (on 1 % hours, off ~ hour). Tubes are evaluated, following 500 and 1000 hours of life test, for 

shorted or open elements, heater current, pulse emission, and heater-cathode leakage. 

Interface Life Test 
Statistical sample operated for 1000 hours with Ef = 6.6 volts, no other voltages applied, and evaluated for 

cathode interface resistance following the life test. 

Heater-Cycling Life Test 
Statistical sample operated for 2000 cycles minimum to evaluate and control heater-cathode defects. Condi

tions of test include Ef = 7.5 volts cycled for one minute on and one minute off, Eb = Ec = 0 volts, and Ehk = 

70 volts with heater positive with respect to cathode. Following this test tubes are evaluated for open heaters, 

heater-cathode shorts, and heater-cathode leakage current. 

Courtesy of http://BlackRadios.terryo.org
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Planar Triode I 7391 
FOR GROUNDED·GRID CLASS C 

OSCILLATOR APPLICATIONS 

The 7391 is a high-mu, metal-and-ceramic triode intended for operation as a groundedgrid, Class C oscillator at frequencies as high as 6000 megacycles. Features of the tube include small size, planar electrode construction with close spacing, inherent rigidity, and an envelope structure convenient for coaxial circuit applications. 
The physical appearance and dimensions of the 7391 are identical to those of the 6299. 

GENERAL 

ELECTRICAL 
Cathode - Coated Unipotential 
Heater Characteristics and Ratings 
Heater Voltage, AC or DC*. 
Heater Current* . 
Cathode Heating Time, minimum 
Direct Interelectrode Capacitances§ 

Grid to Plate: (g to p) • 
Grid to Cathode and Heater: 

g to (h + k) • 
Plate to Cathode and Heater: 

p to (h + k) • 

6.3±0.3 
0.38 

60 

1.58 

3.25 

0.0158 

Volts 
Amperes 
Seconds 

p£ 

pf 

pf 

MECHANICAL 
Operating Position - Any 
Net Weight, approximate 
Cooling - Conduction~ 

1/6 Ounce 

MAXIMUM RATINGS 
ABSOLUTE-MAXIMUM VALUES 
Plate Voltage. 
Negative DC Grid Voltage 
Plate Dissipation 
DC Plate Current. 
DC Grid Current • 
DC Cathode Current 
Envelope Temperature at Hottest Point. 

Absolute-Maximum ratings are limiting values of operat
ing and environmental conditions applicable to any electron 
tube of a specified type as defined by its published data 
ond should not be exceeded under the worst probable 
conditions. 

The tube manufacturer chooses these values to provide 
acceptable serviceability of the tube, making no allowance 
for equipment variations, environmental variations, and the 
effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of 

The tubes and arrangements disclosed herein may be covered by patents of Genera' Electric Company or othen. Neither the disclosure of ony information herein nor the sale of tubes by General Electric Company conveys any license under potent claim. covering combinations of tubes with other devices or elements. In the absence of an 

• 200 
15 

2.25 
15 

3.0 
15 

150 

all other electron devices in the equipment. 

Volts 
Volts 
Watts 
Milliamperes 
Milliamperes 
Milliamperes 
C 

The equipment manufacturer should design so that ini
tially and throughout life no absolute-maximum value for 
the intended service is exceeded with any tube under the 
worst probable operating conditions with respect to supply
voltage variation, equipment component variation, equip
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in the characteris· 
tics of the tube under consideration and of all other electron 
devices in the equipment. 

express written agreement to the contrary. General Electric Company assumes no liability for potent infringement arising out of any use of the tubes with other devices or elements by any purchaser of tubes or others. 

GENERAL. ELECTRIC 
Supersedes ET-T16l4A dated 12-61 

10·66 
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CHARACTERISTICS AND TYPICAL OPERATION 

A VERAGE CHARACTERISTICS 
Plate Voltage. 
Grid Voltage • 
Amplification Factor 
Transconductance. 
Plate Current. 

• 175 Volts 
-1.5 Volts 

62 
11000 Micromhos 

10 Milliamperes 

CLASS C CW OSCILLATOR-GROUNDED-GRID COAXIAL-TYPE CIRCUIT 
Frequency. 
Plate Voltage. 
Plate Current. 
Grid Current • 
Power Output • 

NOTES 

500 
150 

12 
3.0 
500 

1000 
150 

12 
3.0 
250 

5400 Megacycles 
150 Volts 

12 Mi 11 iamperes 
3.0 Milliamperes 

65 Milliwatts 

* The equipment designer should design the equipment so that heater voltage is centered at the specified 

bogey value, with heater supply variations restricted to maintain heater voltage within the specified 

tolerance. 

* Heater current of a bogey tube at Ef = 6.3 volts. 

§ Without external shield. 

~ The electrical connections to the plate and cathode must provide good thermal conductivity from these 

electrodes. The plate contact must be sufficiently flexible to keep the lateral force on the plate 

terminal at a minimum. 

INITIAL CHARACTERISTICS LIMITS 

Heater Current 
Ef = 6.3 volts 

Grid Voltage 
Ef = 6.3 volts, Eb = 175 volts, 

Transconductance 
Ef = 6.3 volts, Eb = 175 volts, 

Amplification Factor 
Ef = 6.3 volts, Eb = 175 volts, 

Grid Voltage Cutoff 
Ef = 6.3 volts, Eb = 175 volts, 

Interelectrode Leakage Resistance 

Ib = 10 rna 

Ec adjusted for 

Ec adjusted for 

Ib = 100 \la. 

Ib 10 rna. 

Ib 10 rna. 

Minimum 
360 

-0.7 

8000 

46 

-2.4 

Ef = 6.3 volts, Polarity of applied d-c interelectrode voltage 

is such that no cathode emission results. 

Grid to Cathode and Heater at 45 volts d-c 0.25 

Grid to Plate at 500 volts d-c 5.0 

Interelectrode Capacitances 
Grid to Plate: (g to p) • 
Grid to Cathode and Heater: 
Plate to Cathode and Heater: 

g to (h + k) 
P to (h + k) 

1.40 
2.60 

0.010 

SPECIAL PERFORMANCE TESTS 

5400 Megacycle Osc i llator Power Output 

Ef = 6.3 volts, Eb 150 volts, Rg = 2000 ohms, Ib = l5±0.5 rna, 

F = 5400 MC, min. 30 

DEGRADATION RATE TESTS 

500-Hour Life 

Bogey 
380 

-1.5 

11000 

62 

-4.2 

1.58 
3.25 

0.0158 

65 

Maximum 
400 Milliamperes 

-2.55 Volts 

13500 Micromhos 

80 

-7.0 

1.80 
3.95 

0.023 

Volts 

Megohms 
Megohms 

pf 
pf 
pf 

Milliwatts 

Statistical sample operated for 500 hours to evaluate changes in power output and transconductance with 

life. 
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PHYSICAL DIMENSIONS 

....... --s--~ 
~--T'--~ 

--PLATE TERMINAL 

RID TERMINAL 

CATHODE AND 
HEATER TERMINAL 

GETTER TERMINAL 
COO NOT USE FOR ANY 

DC OR RF CONNECTION) 

t--++I--- HEATER TERMI NAL 

Ref. INCHES 
Minimum Maximum 

A 0.960 1.040 
B 0.530 0.590 
C 0.410 0.470 
D --- 0.272 
E --- 0.475 
F 0.163 0.193 
G --- 0.060 
H --- 0.030 
J 0.190 0.210 
K 0.009 0.015 
M 0.040 0.070 
N 0.059 0.065 
P --- 0.257 
Q 0.326 0.334 
R --- 0.385 
S 0.483 0.497 
T 0.435 0.445 
U --- 0.385 
V 0.088 0.094 
w --- 0.008 

ALIGNMENT GAUGE 

4500"%_0005' 

MILLIMETERS 
Minimum Maximum 

24.38 26.42 
13.46 14.99 
10.41 11.94 
--- 6.91 
--- 12.07 
4.14 4.90 
--- 1.52 
--- 0.76 
4.83 5.33 
0.23 0.38 
1.02 1. 78 
1.50 1.65 
--- 6.53 
8.28 8.48 
--- 9.78 

12.27 12.62 
11.05 11.30 
--- 9.78 
2.24 2.39 
--- 0.20 

7391 
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Tetrode I GL-7399 I 
TUBES 

PULSED SERVICE 
GROUNDED-GRID OPERATION 

FORCED-AIR COOLED 
METAL AND CERAMIC 

INTEGRAL RADIATOR 

The GL-7399 is a small-size, four
electrode transmitting tube especially 
designed for pulsed-amplifier or -oscillator 
service at L-band frequencies. This 
tetrode is particularly well suited for use 
in airborne or ground-based radar equip
ment. 

life and reliability, long pulse width, high 
peak power and high gain, broad-banding 
capability, and resistance to shock and 
vibration. 

The tube is capable of providing useful 
output at frequencies up to approximately 
1500 megacycles. 

These together with such design factors 
as an oxide-coated cathode, coaxial 
elements, and metal-ceramic construction 
make the tube well adapted to application 
in modern systems where performance 
and reliability are important . 

Features of the GL-7399 include long 

Electrical 

Heater Voltage (See Note 1) . 
Heater Current. . . . . ....... . 
Amplification. 

Mini- Maxi
mum Bogey mum 

6.3 6.8 
5.6 

Factor, G 2 to G] . 10.5 
E g2 = 275 Volts DC, Eb = 1000 Volts DC, 

I b = 200 Milliamperes DC 
Cathode Heating Time . 
Direct Interelectrode Capacitances * 

Cathode to Platet .. 
Input . . 
Output . 

. .. 0.012 
....... .. ... 24.0 

.. 9.3 

Mechanical 

Volts 
Amperes 

Minute 

Thermal 
Cooling- Forced Aid 
Radiator§ 

Plate Dissipation . 500 
Air Flow, 45 C incoming air 
temperature . 17.0 

Static Pressure, approximate 
anode at room tempera-
ture . 0.9 

Anode Hub Temperature ... . 
Seals 

Screen and Control Grid, 

400 

12.0 

0.5 

300 

6.5 

0.2 
.. 250 

approximate. . . ....... 1 

Heater and Cathode, ap
proximate. 

Ceramic Temperature at any 

. ......... 1 

Watts 

Min Cubic Feet 
per Minute 

Inches-Water 
Maxe 

Cubic Foot 
per Minute 

Cubic Foot 
per Minute Mounting Position- Any 

Net Weight . . . 1.0 Pounds Point ........ . .200 Max C 

RADIO-FREQUENCY POWER AMPLIFIER-CLASS B 
Maximum Ralings 
Plate- and Screen-Grid Pulsed, 500 Megacycles 

DC Plate Voltage, during pulse ........ . 10 
DC Plate Current, during pulse . . . 10 
DC Grid-No.2 Voltage, during pulse ... 2000 
DC Grid-No.2 Input+ . . ... 15 
Plate Dissipation + . . . . . . . .. . ....... 500 
DC Grid-No.1 Voltage, not pulsed .... -175 
DC Grid-No.1 Current, during pulse . 2.5 
Pulse Width .,. . . ... 15 
Duty Factor"1>. . .... . . .. . ..... 0.0012 

Kilovolts 
Amperes 
Volts 
Watts 
Watts 
Volts, 
Amperes 
Microseconds 

Typical Operalian 
Grounded-grid Circuit, 500 Megacycles 

DC Plate Voltage, during pulse .. . ... 9 
DC Grid-No.2 Voltage, during pulse ... 1400 
DC Grid-No.1 Voltage, not pulsed .... -125 
Peak RF Plate Voltage . . ... 7000 
Peak RF Grid Voltage. '" .300 
DC Plate Current, during pulse . . ...... 9.2 
DC Grid-No.1 Current, during pulse .. .. 1.1 
DC Grid-No.2 Current, during pulse ... 0.47 
Driving Power at Tube, during pulse. .. 2.6 
Power Output, during pulse (useful). . .52 
Pulse Width . .. . . . . . . . . . . . .... ' .. 15 
Duty Factor. . . ..... . 0.001 

Kilovolts 
Volts 
Volts 
Volts 
Volts 
Amperes 
Amperes 
Amperes 
Kilowatts 
Kilowatts 
Microseconds 

Note 1; Because the temperature of the cathode is increased by back bombardment of electrons at UHF, required heater voltage for optimum life decreases with increasing frequency. The amount of heater-voltage reduction is dependent on operating conditions. However, this voltage should not be less than 5.5 volts. 

GENERAL. ELECTRIC 

SuoerserlA .C: FT _ TJ I;ORr ,.J"..~ .. ..J " "" 
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RADIO-FREQUENCY POWER AMPLIFIER-CLASS C 

Maximum Ralings 

Pulsed Drive, 1250 Megacycles 
DC Plate Voltage.. . . ........ .. .. 5 

DC Plate Current, during pulse . . 6 

DC Grid-No.2 Voltage . 1.1 

DC Grid-No.2 Input . . . . . . . . . . . . . .... 5 

DC Grid-No.1 Voltage . . ... - 225 

DC Grid-No.1 Current. . . 1.5 

Plate Dissipation . . . . . 500 

Pulse Width ". . . . . .. 1 5 
Duty Factor "ci>ci> . . . . ... _. .. ... . .. 0.01 

, Control grid connected directly to screen grid. 

Kilovolts 
Amperes 
Kilovolts 
Watts 
Volts 
Amperes 
Watts 
Microseconds 

t Complete external shielding between cathode and plate. 

Typical Operalion 

Grounded-grid Circuit at 1100 Megacycles, %'A Output Circuit 

DC Plate Voltage" . . . . 4.8 Kilovolts 

DC Plate Current, during pulse . ..... . . . 4.2 Amperes 

DC Grid-No.2 Voltage.. . . . . . . . . . . . .. 1 Kilovolt 

DC Grid-No.2 Current, during pulse . .. . 100 Milliamperes 

DC Grid-No.1 Voltage.. ... . -200 Volts 

DC Grid-No. 1 Current, during pulse . .. . 200 Milliamperes 

Driving Power at Tube, during pulse .... 1.5 Kilowatts 

Power Output, during pulse (useful) ... . 11 Kilowatts 

Pulse Width.. . . . . . . . . . . . . . . . . . 15 Microseconds 

Duty Factor .. ........... . .... . ...... 0.01 

t Forced air cooling should be applied during the application of any voltages. 

§ Provision must be made for unobstructed passage of cooling air between radiator fins, and between the anode terminal and adjacent 

fins. 
AMeasured at the base of the fin adjacent to the plate terminal. See outline drawing on page 4. 

+Maximum average value. 
"For applications that require longer pulses or higher duty refer to the tube manufacturer for recommendations . 

• Pulse duration measured between points at 70 percent of peak value. The peak value is defined as the maximum value of a smooth 

curve through the average of the fluctuations over the top portion of the pulse. 

ci> Maximum ratio of on-time to elapsed time during any 12.5-millisecond period. 

ci>ci>Maximum ratio of on-time to elapsed time during any 1.5-millisecond period. 

"A minimum surge-limiting resistance of SO ohms must be placed between the plate of the tube and the B+ power supply at steady

state voltages greater than 3.5 kilovolts. 

Courtesy of http://BlackRadios.terryo.org
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r-
SE

-
A
-

L 
--O-F-F- ----- 3" + I" 

PROTEC T I V E ------l+-----.lJ 4 - is 
CAP . J. 

I--,,...............J---L 

2 .313" :!: .010" DIA . (A) 

3" 
64 R MAX 

2'''+ , .. i-.---L--,r----------..--....J 

STRAP HANDLE 
3/8"! 1/32"WIDE 

ANODE HUB TEMPERATURE 
MEASURED AT THIS POINT 

ANODE TERMINAL 

3" 
-R MAX 
64 

SCREEN -GRID TERMINAL 

i l' '2 r£ .. * ~~ --+~r- ---I-~~:.....)l~~==J:_~= ~:---- -+_---l~ i'~IN. OUTSIDE CONTACT 

!" 3 +f AREA 

"'4 MIN. " 
~R CONTROL - GRID TERMINAL 

CATHODE AND 
FILAMENT TERMINAL 

FILAMENT CUP TERMINAL 

(BOTTOM OF CUP MUST 

MAX 

1.312"± .010"DIA. 

NOT BE USED AS A SOCKET STOP) 

CONCENTRICITIES 

.186"~ .005" DIA "0" 

.324 ".:!:: .004" DIA "c" 

THE FOLLOWING TOTAL INDICATOR READINGS ARE MEASURED WITH 

RESPECT TO A CENTERLINE DETERMINED BY THE CENTERS OF THE 

ANODE TERMINAL AND CONTROL GRID TERMINAL 

DIAMETER A - 0.030 INCHES 

DIAMETER B- 0.016 INCHES 

DIAMETER C- 0 _036 INCHES 

DIAMETER 0 - 0.042 INCHES 

TOTAL INDICATOR READING OF FILAMENT CUP TERMINAL DIAMETER 

(D) MEASURED WITH RESPECT TO CENTER OF CATHODE ANO FILAMENT TERMINAL 

DIAMETER (C) - 0.016 INCHES 

K·69087-72A578 TUBE DEPARTMENT 

GENERAL. ELECTRIC 
Schenectady, New York 12305 

8-1-62 
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METAL-CERAMIC TRIODE 

==DESCRIPTION AND RATlNG== 
The 7462 is a high-mu triode of ceramic-and-metal planar construction 

primarily intended for radio-frequency amplifier service from low frequencies 
into the ultra-high-frequency range_ It is similar to the 7077 in character
istics but differs in having terminal lugs for use in print-board circuits_ 

ELECTRICAL 
Cathode-Coated Unipotential 
Heater Characteristics and Ratings 
Heater Voltage, AC or DC· ........... _ .... 6.3 ± 0.3 Volts 

GENERAL 

MECHANICAL 
Mounting Position- Any 

See Outline Drawing on page 2 for dimensions 
and electrical connections. 

Heater Currentt .... . . .. ...... . ...... . .. .. ... 0.24 Amperes 
Direct Interelectrode Capacitances i 

Grid to Plate : (g to p) . . . ..... . . .. .......... 1.25 pf 
Input: g to (h + k) .......................... . 1_8 pf 
Output: p to (h+k) ........... . ............ 0.032 pf 
Heater to Cathode (h to k) ............. . .. . . . 1.5 pf 

MAXIMUM RATINGS 

ABSOLUTE-MAXIMUM VALUES 

Plate Voltage ...................... 250 Volts 

Positive Peak and DC Grid Voltage ...... 0 Volts 

Negative Peak and DC Grid Voltage . .. 50 Volts 

Plate Dissipation .... . ..... . ......... 1.1 Watts 

DC Cathode Current .... . ...... .. ... 11 Milliamperes 

Absolute-Maximum ratings are limiting values of operating 
and environmental conditions applicable to any electron 
tube of a specified type as defined by its published data 
and should not be exceeded under the worst probable condi
tions_ 

The tube manufacturer chooses these values to provide 
acceptable serviceability of the tube, making no allowance 
for equipment variations, environmental variations, and the 
effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of 

Heater-Cathode Voltage 
Heater Positive with Respect to 

Cathode ............ . ........... 50 Volts 
Heater Negative with Respect to 

Cathode .. ...................... 50 Volts 
Grid-Circuit Resistance, with Fixed 

Bias§ ................... . ....... 0.01 
Bulb Temperature at Hottest Point~ 250 

all other electron devices in the equipment. 

Megohms 
C 

The equipment manufacturer should design so that ini
tially and throughout life no absolute-maximum value for 
the intended service is exceeded with any tube under the 
worst probable operating conditions with respect to supply
voltage variation, equipment component variation, equip 
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in the characteris 
tics of the tube under consideration and of all other electron 
devices in the equipment. 

CHARACTERISTICS AND TYPICAL OPERATION 

AVERAGE CHARACTERISTICS 
Plate Voltage .. . ..... . . . . . ... . ..... 150 Volts Plate Resistance, approximate ... . ... 9000 Ohms 

Grid Voltage .. . .. . . . ............. + 6.0 Volts 

Cathode-Bias Resistor ..... .. .... . ... 910 Ohms 

Transconductance ........... . .... 10500 Micromhos 
Plate Current ................... . ... 7.2 Milliamperes 
Grid Voltage, approximate 

Amplification Factor ............... . . 94 Ib=100 Microamperes ........... - 2.4 Volts 

GENERAL. ELECTRIC 
Supersedes 74620 & R sheel ET-nS40A, doleel 2-60 
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1 

FOOTNOTES 

* The equipment designer should design the equipment so that heater voltage is centered at the specified 
bogey value, with heater supply variations restricted to maintain heater voltage within the specified tolerance. 

t Heater current of a bogey tube at Ef = 6.3 volts. 
t Without external shield. 
§ If a cathode bias resistor is used, the grid-circuit resistance may be as high as (10,000+100 Rk+RL) ohms, 

where Rk is the value of the cathode-bias resistor in ohms and RL is the value of the plate-load resistor 
in ohms. 

~ For applications where long life is a primary consideration, it is recommended that the envelope temperature 
be maintained below 175 C. 

.323" 
i.007" 

NOTE: Maximum eccentricity of 
insulators 0.010 in. 

1 
from center line. 

CATHODE 

GRID 

PLATE 

The tubes and arrangements disclosed herein may b. covered by patents of 
General Electric Compony or others. Neither the disclosure of any information 
herein nor the sale of tubes by General Electric Company conveys any licens. 
under patent claims covering combinations of tubes with other devices or 

elements. In the absence of an express written agre.ment to the contrary, 
General Electric Company anum., no liability for potent infringement arising 
out of ony use of the tubes with other devices or elements by any purchaser of 
tube. or others. 

INITIAL CHARACTERISTICS LIMITS 

Min. Bogey Max. 

Heater Current 
Ef = 6.3 volts ......... . ........................ . ...... . .......... 222 240 258 Milliamperes 

Plate Current 
Ef = 6.3 volts, Eb = ISO volts, Rk = 82 ohms (bypassed) . . . .. . .. . .. . ... 4.5 7.5 11 Milliamperes 

Transconductance 
Ef = 6.3 volts, Eb = 150 volts, Ec = +6 v9lts, Rk = 910 ohms (bypassed) . . 8000 10500 13000 Micromhos 

Amplification Factor 
Ef = 6.3 volts, Eb = 150 volts, Ec = +6 volts, Rk = 910 ohms (bypassed) .. 65 94 115 

Courtesy of http://BlackRadios.terryo.org



INITIAL CHARACTERISTICS LIMITS (Continued) 

Transconductance Change with Heater Voltage 
Difference between transconductance at Ef = 6.3 volts and trans
conductance at Ef=6.0 volts (other conditions the same) ex
pressed as a percentage of transconductance at Ef = 6.3 volts ... 

Grid Voltage Cutoff 
Ef = 6.3 volts, Eb = 150 volts, Ib = 100 J.la . . .... . ...•....•..... . . . ... 

Interelectrode Capacitances 
Grid to Plate: (g to p) .......... . .. . ........... . . . . .. ........... . 
Input: g to (h+k) ... . ...... . .... . ............ . . .. .. . ........... . 
Output: p to (h+k) .. .. .................... . .. ... . . .... . ..... . . . . 
Heater to Cathode : (h to k) ...................................... . 

Heater-Cathode Leakage Current 
Ef = 6.3 volts, Ehk = 100 volts 

Heater Positive with Respect to Cathode ...... . ...... . .......... . 
Heater Negative with Respect to Cathode ...... .. ........... . ... . 

Interelectrode Leakage Resistance 
Ef = 6.3 volts. Polarity of applied d-c interelectrode voltage 
is such that no cathode emission results. 

Min. Bogey 

-2.4 

1.05 1.25 
1.25 1.8 

0.013 0.032 
1.1 1.5 

Max. 

15 

-4.5 

1.45 
2.25 

0.045 
1.9 

20 
20 

Percent 

Volts 

pf 
pf 
pf 
pf 
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Microamperes 
Microamperes 

Grid to All of 100 volts d-c . . ............................... . 100 Megohms 
Plate to All at 300 volts d-c . . . ............... .. ....... .. .. .. . 100 Megohms 

Grid Emission Current 
Ef=7.0 volts, Eb=100 volts, Ecc= -10 volts, Rg=O.1 meg ....... .. . 

SPECIAL PERFORMANCE TESTS 

Low Frequency Vibrational Output 
Statistical sample is subjected to vibration in each of two planes 
at 40 cps, with peak acceleration 15 G. Tube is operated with 
Ef = 6.3 volts, Ebb = 150 volts, Rk = 82 ohms (bypassed), RL = 
10000 ohms ..... . .......... . ... . . . .. ... .. . ........ .. ........... . 

Variable Frequency Vibrational Output 
Statistical sample is subjected to vibration according to the pro
cedure given below. Tube is operated with Ef = 6.3 volts, Ebb = 
150 volts, Rk = 82 ohms (bypassed) RL = 10000 ohms ......... . ...... . 

The variable-frequency vibration test shall be performed as follows: 

2.0 Microamperes 

10 Millivolts RMS 

15 Millivolts RMS 

1. The frequency shall be increased from 100 to 2000 cps with approximately logarithmic progression in 3 ± 1 minutes. 
The return sweep (2000 to 100 cps) is not required. 

2. The tube shall be vibrated with simple harmonic motion in each of two planes: first, parallel to the cylindrical 
axis; second, perpendicular to the cylindrical axis and parallel to a line through the major axis of a terminal lug. 
At all frequencies from 100 to 2000 cps, the total harmonic distortion of the acceleration waveform shall be less 
than 5%. 

3. The peak acceleration shall be maintained at 10 ± 1.0 G throughout the test. 

4. The value of the alternating voltage produced across the load resistor (RL), as a result of the vibration, shall be 
measured with a suitable device having a response to the RMS value of the voltage to within ±0.5 db of the re
sponse at 400 cps for the frequency range of 100 to 3000 cps, and having a band-pass filter with an attenuation rate 
of 24 db per octave below the low frequency cutoff point of 50 cps and above the high frequency cutoff point of 
5000 cps. The meter shall have a dynamic response characteristic equivalent to or faster than a VU meter (oper
ated in accordance with ASA Standard No. C16.5-1954). 

Low Pressure Voltage Breakdown Test 
Statistical sample tested for voltage breakdown at a pressure of 
8 mm Hg, to simulate an altitude of 100,000 feet. Tubes shall not 
give visual evidence of flashover or corona when 300 volts RMS, 
60 cps, is applied between the plate and grid terminals. 

Courtesy of http://BlackRadios.terryo.org
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Fatigue 

DEGRADATION RATE TESTS 

Statistical sample vibrated for a total of six hours, three hours in each of two planes, at a peak acceleration of 10 G _ 
Frequency is continuously varied from 30 cps to 2000 cps and back to 30 cps, with a period of ten minutes. Tubes are oper
ated during the test with Ef = 6.3 volts, Eb = 150 volts, and Rk = 82 ohms. Following the test, tubes are evaluated for low 
frequency vibrational output, heater-cathode leakage, heater current, and transconductance. 

Shock 

Statistical sample subjected to 5 impact accelerations of approximately 450 G in each of four positions. The accelerating 
forces are applied by the Navy-type, High Impact (flyweight) Shock Machine using a 30° hammer angle. Tubes are operated 
during the test with Ef= 6.3 volts, Eb = 150 volts, Ehk = +100 volts, Rg = 0.1 meg, and Rk = 82 ohms. Following the test, 
tubes are evaluated for low frequency vibrational output, heater-cathode leakage, heater current, and transconductance. 

Stability Life Test 

The statistical sample subjected to the Intermittent Life Test is evaluated for percent change in transconductance of 
individual tubes, from the initial reading to readings following 2 hours and 20 hours of the life test. 

Survival Rate Life Test 

The statistical sample subjected to the Intermittent Life Test is evaluated for shorted and open elements, and trans
conductance, following approximately 100 hours of life test. 

IntilrmiHent Life Test 

Statistical sample operated 1000 hours under the following conditions : Ef = 6.3 volts, Eb = 150 volts, Ecc = +6 volts, 
Ehk= -70 volts, Rk=910 ohms, Rg=O.l meg. Heater voltage is cycled (on 1% hours, off ~ hour) . Tubes are evaluated, 
following 500 and 1000 hours of life test, for shorted or open elements, heater current, transconductance, heater-cathode 
leakage, and interelectrode leakage resistance. 

Interface Life Test 

Statistical sample operated for 500 hours with Ef = 6.6 volts, no other voltages applied, and evaluated for cathode 
interface resistance following the life test. 

Heater-Cycling Life Test 

Statistical sample operated for 2000 cycles minimum to evaluate and control heater-cathode defects. Conditions of 
test include Ef = 7.0 volts cycled for one minute on and one minute off, Eb = Ec = 0 volts, and Ehk = 70 volts with heater 
positive with respect to cathode. Following the test, tubes are evaluated for open heaters, heater-cathode shorts, and 
heater-cathode leakage. 

Courtesy of http://BlackRadios.terryo.org
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MET AL-CERAMIC TRIODE 

FOR UHF OSCILLA lOR AND POWER AMPLIFIER 
APPLICA liONS 

==DESCRIPTION AND RATlNG== 

The 7486 is a high-mu triode of ceramic-and-metal planar construction 
intended for use as an oscillator or radio-frequency power amplifier in the 
ultra-high-frequency range. The 7486 is especially suited for use where un
favorable conditions of mechanical shock, mechanical vibration, and nuclear 
radiation are encountered. 

GENERAL 

ELECTRICAL 

Cathode-Coated Unipotential 
Heater Characteristics and Ratings 
Heater Voltage, AC or DC· . . . ... 6.3 ±0.3 Volts 
Heater Current . .. . . ........ . . . ..... 0.24 Amperes 
Direct Interelectrode Capacitancest 

Grid to Plate: (g to p) ...... .. . . .... 1.0 pf 
Input: g to (h+k) . .... . .... . . . .... 1.7 pf 
Output: p to (h+k) . . . . . . . . . .. 0.01 pf 
Heater to Cathode : (h to k) ..... .. .. 1.1 pf 

MECHANICAL 

Mounting Position- Any 

See Outline Drawing on page 3 for dimensions and elec
trical connections 

MAXIMUM RATINGS 

ABSOLUTE-MAXIMUM VALUES 
Plate Voltage ...... . ..... .. . .. .. ... . 250 Volts 
Positive DC Grid Voltage ..... . . ..... .. 0 Volts 
Negative DC Grid Voltage . . . .. 50 Volts 
Plate Dissipation . . . .. . . .. . ... 1.0 Watts 
DC Grid Current . . .... . ......... ... 2.2 Milliamperes 
DC Cathode Current . . .. .. .. _ ...... 11 Milliamperes 
Peak Cathode Current ... . . . .. . . . . .. .. 40 Milliamperes 

Absolute-Maximum ratings are limiting values af operating 
and environmental conditions applicable to any electron 
tube of a specified type as defined by its published data 
and should not be exceeded under the worst probable condi
tions. 

The tube manufacturer chooses these values to provide 
acceptable serviceability of the tube, making no allowance 
for equipment variations, environmental variations, and the 
effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of 

The tube s and arrangements d isclosed herein may be covered by patents of 
General Electric Company or others. Neither the disclosure of any information 
herein nor the sale of tubes by General Electric Company conveys any license 
under potent claims covering comb inations of tubes with other devices or 

Heater-Cathode Voltage 
Heater Positive with Respect to 

Cathode ..... . . . ................. 50 Volts 
Heater Negative with Respect to 

Cathode .. . ........ .. ..... . . . .... 50 Volts 
Grid Circuit Resistance . . . .... 10000 Ohms 
Envelope Temperature at Hottest 

Point§ .... . ............... . ...... 250 C 

all other electron devices in the equipment. 
The equipment manufacturer should design so that ini 

tially and throughout life no absolute-maximum value for 
the intended service is exceeded with any tube under the 
worst probable operating conditions with respect to supply
voltage variation, equipment component variation, equip
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in the characteris 
tics of the tube under consideration and of all other electron 
devices in the equipment. 

elements. In the absence of on express written agreement to the contrary, 
General Electric Company QSSU. , i:.;. :'I ... liability for patent infringement arising 
aut af any use af the tubes with other devices or elements by any purchase r of 
tubes or others. 

GENERAL. ELECTRIC 
Supersedes ET-Tl531 dated 6-59 
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CHARACTERISTICS AND TYPICAL OPERATION 
AVERAGE CHARACTERISTICS 

Plate Voltage . . . . . ............ . .. . . . . . .. ... ... .. ....... . 
Grid Voltage. . . .. . . . . . . . . . . . . ... .. . . .. . . . . .... . . . . . . . . .. . ... . . 
Cathode-Bias Resistor . . . . . . .. .. . .. .. . . .. . . _ . . .. ... . . 
Amplification Factor ....... . . . . . . . .. . . . . . .. . .. ... . . ... . . . . 
Transconductance . . .... . . . . . .......... . . ... . .. . .. . . . ..... . .. . . . ... . . . 
Plate Current . . .. . . . .... . . . ..... _ .. . . . .. _ .. . ...... . _ . . . .. . . . . . . .. . . 

UHF Oscillator Service 

Plate Voltage ........... .. .. . ... . . ...... .. ... . . . . .. . . ....... . . .. . . . 
Grid Resistor.. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .... . .. . ... . . . .. . . . 
Plate Current . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . _ . . ... . . 
Grid Current . ..... . .. . ... . . . . ... , . . . .. . .. . .. . . . . . . . . . . . .. . . .. . 
Frequency . ...... . . . . . . . . .... .. .... . . .. . . . . .. . . 
Power Output, approximate . . . .. . . . ... . .... . . . ........... . 

Class C RF Amplifier 

100 
o 

150 
1000 

8.0 
2.0 

450 
450 

Plate Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... .. . .. .. . . ...... . 
Grid Resistor . . . . . . . . . ...... .. .... . . . . . .. .. ... . . ... .. . .. . ..... . . . . .... . . .. . . . .. . 
Plate Current ... . ..... . . . . .. . . .. . . . . ....... . ..... . .. . . . . . . .. . ... .. .. . . . .. . 
Grid Current . . .. . . . . . . . .. ... .... . . . ... .. . . . .. ... . .. ... ... .. .. . ..... . . 
Frequency . . ..... . . 
Power Output, approximate ... 

FOOTNOTES 

150 Volts 
Volts 

82 Ohms 
90 

10500 Micromhos 
7.5 Milliamperes 

150 Volts 
1000 Ohms 

8.0 Milliamperes 
2.0 Milliamperes 

1200 Megacycles 
300 Milliwatt s 

150 Volts 
3000 Ohms 

5.0 Milliamperes 
1.0 Milliamperes 

450 Megacycles 
300 Milliwatts 

* The equipment designer should design the equipment so 
that heater voltage is centered at the specified bogey value, 
with heater supply variations restricted to maintain heater 
voltage within the specified tolerance. 

t Heater current of a bogey tube at Ef = 6.3 volts . 
t Measured using a grounded adapter that provides shielding 

between external terminals of tupe. 

Operat ion below the rated maximum envelope temperature 
is recommended for applications requiring t he longest 
possible tube life. The 7486 is also capable of operation at 
envelope t emperatures much higher than t he rated maxi
mum values. For specific recommendations concerning 
higher t emperature operation, contact your General 
Elect ric t ube sales representative. 

INITIAL CHARACTERISTICS LIMITS 

Heater Current 
Ef = 6.3 volts . . . .. . . . ...... . . ...... . .. . . ......... . 

Plate Current 
Ef = 6.3 volts, Eb = 150 volts, Rk = 82 ohms (bypassed) . . . . . 

Zero-Bias Transconductance 
Ef = 6.3 volts, Eb = 100 volts, Ec = 0 volts ..... . .......... . 

Transconductance Change with Heater Voltage 
Difference between Zero-Bias Transconductance measured at 
Ef=6.3 volts and Ef=6.0 volts (other conditions t he same) 
expressed as a percentage . . . ... . .... . . .. . ...... . . . , . .. . . 

Amplification Fact or 

Min . 

222 

4.5 

8000 

Ef = 6.3 volts, Eb = 150 volts, Rk = 82 ohms (bypassed). . . . . 65 

Grid Voltage Cutoff 
Ef = 6.3 volts, Eb = 150 volts, Ib = 100 I'a . .....•.. . . . ... . . 

Interelectrode Capacitances 
Grid to Plate : (g t o p) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.84 
Input : g to (h + k) . .. ... .... .... . . . .... . .. .. . .. . . 1.25 
Output : p t o (h + k) ...... . .. .. . . . ... . . ... . .... ... . .. . . . 0.004 
Heater t o Cathode: (h to k) . . . . . . . . . . . . . . . . . . . . . . . 0.80 

Bogey Max. 

240 258 Milliamperes 

11 Milliamperes 

11500 Micromhos 

20 Percent 

90 115 

- 2.4 -4.5 Volts 

1.00 1.16 Picofarads 
1.70 2.15 P icofarads 

0.010 0.016 Picofarads 
1.10 1.40 Picofarads 

Courtesy of http://BlackRadios.terryo.org
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INITIAL CHARACTERISTICS LIMITS (Continued) 
Heater-Cathode Leakage Current Min. 

Ef = 6.3 volts, Ehk = 100 volts 
Heater Positive with Respect to Cathode ....... . .... . 
Heater Negative with R espect to Cathode . . . . .. ..... . 

Interelectrode Leakage Resistance 
Ef = 6.3 volts. Polarity of applied doc interelectrode voltage 
is such that no cathode emission results. 

Grid to All at 100 volts d-c ......... . ..... . . ... ... . 
Plate to All at 300 volts d-c ....................... . 

Grid E mission Current 
Ef = 7.0 volts, Eb.= 150 volts, Ecc = - 20 volts, Rg = 0.1 meg 

100 
100 

SPECIAL PERFORMANCE TESTS 

Bogey Max. 

20 Microamperes 
20 Microamperes 

Megohms 
Megohms 

2.0 Microamperes 

Min. Bogey Max. 
1200 Megacycle Oscillator Power Output. . . . . . . . . . . . . . . . . . . . . 200 Milliwatts 

Tubes are tested for power output as an oscillator under the Eb = 150 volts, Rg = 1000 ohms, Ib = 8.0 rna maximum, 
following conditions: F = 1200 mc ± 50 mc, Ef = 6.3 volts, Ic = 1.6 - 2.0 rna 

Pulse Emission . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90 Milliamperes 
Tubes are tested for pulse emission under the following egk = + 7 V, prr = 1000 pps, duty factor = 0.01. Pulse 
condit ions : Ef = 6.3 volts, Eb = 150 volts, Ec = - 10 volts, cathode current is measured 

Grid Recovery 
Change in Average Plate Current ..... . ..... . . . ...... . .. . 0.6 Milliamperes 

1.0 Milliamperes Peak Plate Current Backswing .. .... . . . ... . .. . ... . . . ... . 
Tubes with poor grid recovery affect circuit operation, adjusted for Ib = 3.0 rna. 
when the grid is driven positive by a pulse of signal or noise, Upon application to the grid of a 5-volt positive pulse 
somewhat as if a parallel RC circuit were in series with the (prr=60 pps, duty factor=0 .0012) the change in average 
grid. This effect may occur in tubes of any type, but is plate current is noted, and the peak plate current backswing 
unimportant in many applications. In the majority of 7486 is measured. The following diagram shows qualitatively the 
tubes the effect is negligible, but to eliminate the few in which plate current-time relationship for a tube (with poor grid 
it may be excessive, tubes are tested under the following con- recovery) subjected to this test. 
ditions : Ef=6.3 volts, Ebb=250 volts, RL =0.01 meg. Ec is 

HEATER 

OUTLINE DRAWING 

.33YWAX. OIA. 

ALL IN.SULATO'" 

I . 
I 2~_' I

, O"j*.OOI· 

t--' DI ... --_~.J)f~ ~R!~ .0"- '---

PLA TE CURRENT VS TIME
GRID RECOVERY TEST 

r---AVERAGE CURRENT BEFORE PULSES ARE APPL IED 
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or 
:> 
u 
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PEAK PLATE CURRENT eACKSWING 

______________________ _______ L _______________ _ 

1-Maximum eccentricity of 
anode, grid, and cathode 
0.005' from center line. 

2-Maximum eccentricity of 
insulators 0.010' from cen
ter line. 

TIME 

3-Center line of grid ring 
used as reference line far 
horizontal tolerances. 

4-Bottom surface of grid ring 
used as reference line for 
vertical tolerances . 
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SPECIAL PERFORMANCE TESTS (Continued) 
Min. Bogey Max. 

Low Frequency Vibrational Output .... ....... . . 10 Millivolts RMS 

operated with Ef = 6.3 volts, Ebb = 150 v~1ts, Rk = 82 ohms 
(bypassed) , R L = 10000 ohms. 

Statistical sample is subjected to vibration in each of two 
planes at 40 cps, with peak acceleration 15G. Tube is 

Variable Frequency Vibrational Output 

The tube is designed to be free of vibrational outputs in 
excess of 15 mv RMS at any frequency within the range 
100-2000 cps, when vibrated in either of two planes at lOG 

Low Pressure Voltage Breakdown Test 

Statistical sample tested for voltage breakdown at a 
pressure of 8 mm Hg, to simulate an altitude of 100,000 feet . 
Tubes shall not give visual evidence of flashover or corona 

peak acceleration. Electrical conditions for this test are the 
same as for Low Frequency Vibrational Output. 

when 300 volts RMS, 60 cps, is applied between the plate 
and grid terminals. 

DEGRADATION RATE TESTS 
Fatigue 

Statistical sample vibrated for a total of six hours , three hours in each of two planes, at a peak accelerat ion of 
lOG. Frequency is continuously varied from 30 cps to 2000 cps and back t o 30 cps, with a period of t en minutes. 
Tubes are operated during the test with Ef = 6.3 volts, Eb = 150 volts , and Rk = 82 ohms . Following the test, 
tubes are evaluated for low frequency v·ibrational output, heater-cathode leakage, and heater current . 

Shock 

Statistical sample subjected to 5 impact accelerations of approximately 450G in each of four positions. The 
accelerating forces are applied by the Navy-type, High Impact (flyweight) Shock M achine using a 30° hammer 
angle. Tubes are operated during the t est with Ef = 6.3 volts, E b = 150 volts , Ehk = + 100 volts, and Rk = 82 
ohms. Following the test , tubes are evaluated for low frequency vibrational output, heater -cathode leakage, 
and heater current. 

Stability Life Test 

The statistical sample subjected to the Dynamic Life Test is evaluated for percent change in zero-bias trans 
conductance of individual tubes, from the initial reading t o readings following 2 hours and 20 hours of the life 
test. 

Survival Rate Life Test 

The combined statistical samples subjected to the D ynamic and Pulse Life Tests are evaluated for shorted and 
open elements following approximately 100 hours of life test . 

Dynamic Life Test 

Statistical sample operated, with a 60 cps grid signal , at maximum rated DC grid current and cathode current 
for a period of 1000 hours . Heater voltage is cycled (on 1 % hours, off ! :( hour). Tubes are evaluated, following 
500 and 1000 hours of life test, for shorted or open elements, heater current , oscillat or power output, zero-bias 
transconductance, heater-cathode leakage, and intere1ectrode leakage resistance. 

Pulse Life Test 
Statistical sample operated with 120 rna peak cathode current, 0.01 duty factor, for 1000 hours. Heater voltage 
is cycled (on 1 % hours, off ~ hour). Tubes are evaluated, following 500 and 1000 hours of life t est, for shorted 
or open elements, heater current, pulse cathode current, heater -cathode leakage, and interelectrode leakage 
resistance. 

Interface Life Test 

Statistical sample operated for 1000 hours with Ef = 6.6 volt s, no other voltages applied, and evaluat ed for cath
ode interface resistance following the life test . 

Heater-Cycling Life Test 

Statistical sample operated for 2000 cycles minimum t o evaluate and control heater -cathode defects . Conditions 
of test include E f = 7.0 volts cycled for one minute on and one minute off, Eb = Ec = 0 volts, and Ehk = 70 volts 
with heater positive with respect to cathode. F ollowing this t est, tubes are evaluated for open heaters, heater 
cathode shorts, and heater-cathode leakage current . 

Note : The conditions for some of the indicated t ests have deliberately been selected to aggravate tube failures for 
test and evaluation purposes. In no sense should these conditions be interpreted as suitable circuit operating 
conditions. 

Courtesy of http://BlackRadios.terryo.org
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AVERAGE TRANSFER CHARACTERISTICS 
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==DESCRIPTION AND RA TING== 

The 7588 is a high-mu triode of ceramic-and-metal planar construction. 
The tube is intended for use as a broadband radio-frequency amplifier at 
frequencies up to 500 megacycles . 

GENERAL 

ELECTRICAL 
Cathode-Coated Unipotential 
Heater Characteristics and Ratings 
Heater Voltage, AC or DC* .. . 
Heater Currentt ............. . 
Direct Interelectrode Capacitances t 

Grid to Plate : (g to p) . . 
Input: g to (h + k) ... . 
Output: p to (h+k) .... . 
Heater to Cathode: (h to k) . 

. 6.3 ± 0.3 
. .. 0.4 

. 2.8 

. 6_5 
.. 0.075 
... 2_6 

Volts 
Amperes 

pf 
pf 
pf 
pf 

MECHANICAL 
Mounting Position- Any § 
See Physical Dimensions on page 4 for dimensions and elec
trical connections . 

MAXIMUM RATINGS 

ABSOLUTE-MAXIMUM VALUES 
Plate Voltage ..... . . .. . . . ...... . ..... 300 Volts 

Positive DC Grid-to-Cathode Voltage . . .. 0 Volts 

Negative DC Grid Voltage . . . . . . .... 50 Volts 

Plate Dissipation .. . . . . . . . . . . . . 5_5 Watts 

DC Cathode Current . . . . . . . . . . . . 30 Milliamperes 

Absolute-Maximum ratings are limiting values of operating 
and environmental conditions applicable to any electron 
tube of a specified type as defined by its published data 
and should not be exceeded under the worst probable condi
tions. 

The tube manufacturer chooses these values to provide 
acceptable serviceability of the tube, making no allowance 
for equipment variations, environmental variations, and the 
effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of 

Heater-Cathode Voltage 
Heater Positive with Respect to Cathode . 50 Volts 
Heater Negative with Respect to Cathode . 50 Volts 

Grid Circuit Resistance 
With Fixed Bias . . ........ 0.025 Megohms 
With Cathode Bias . . . . . . . 0.1 Megohms 

Envelope Temperature at Hottest Point ... 250 C 

all other electron devices in the equipment_ 
The equipment manufacturer should design so that ini

tially and throughout life no absolute-maximum value for 
the intended service is exceeded with any tube under the 
worst probable operating conditions with respect to supply
voltage variation, equipment component variation, equip 
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in the characteris
tics of the tube under consideration and of all other electron 
devices in the equipment_ 

CHARACTERISTICS AND TYPICAL OPERATION 

AVERAGE CHARACTERISTICS 

Plate Voltage . ................... . ..... 200 Volts 
Positive Grid Voltage ...... _ . .... _ .. _ .... 6_0 Volts 

Cathode-Bias Resistor .. ...... _ ... .. _ .... 270 Ohms 

Amplification Factor ..... _ .. _ ........... 175 

Plate Resistance, approximate . 
Transconductance . 
Plate Current . 
Grid Voltage, approximate 

. .. 3900 Ohms 
. .. 45000 Micromhos 

. 24 Milliamperes 

Ib = 100 Microamperes . ......... __ .... - 5 Volts 
Noise Figure~ . . ........ ...... 3.0 Decibels 

GENERAL. ELECTRIC 
Supersedes 7588 0 & R Sheet ET-Tl620, dated 6-60 
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FOOTNOTES 

* The equipment designer should design t he equipment so that heater voltage is centered at the specified 

bogey value, with heater supply variations restricted to maintain heater voltage within the specified tolerance_ 

t Heater current of a bogey tube at Ef = 6_3 volts. 

t Without external shield. 

§ One method of mounting the 7588 is to use a stainless-steel "T" bolt (see drawing) to attach the mounting 

base of the tube to a chassis or circuit board. The "T" bolt should be inserted in the slot in the base of the 

tube, turned 90 degrees, and attached to the chassis or circuit board with a 4-40 nut and lock washer. Torque 

used to tighten the nut should not exceed 3 inch-pounds. 

~ Measured at 200 megacycles in a grounded-grid amplifier and corrected for second-stage noise figure and 

diode temperature. 

The tubes and arrangements d isclosed herein may be covered by patents of 

General Electric Compony or others. Neither the disclosure of a ny information 

herein nor the sale of tubes by General Electric Compony conveys ony license 

under patent claims covering combinat ions of tubes with other devices or 

elements. In the absence of an express written agreement to the controry, 

General Electric Compony assumes no liability for patent infringement arising 

out of on y use of the tubes with other devices or elements by ony p urcha se r of 

tubes or others. 

INITIAL CHARACTERISTICS LIMITS 

Heater Current 

Ef = 6.3 volts ... 

Plate Current 

Ef = 6.3 volts, Eb = 200 volts, Rk = 22 ohms .... . ... .. .... . .... . .. . ....... . 

Transconductance 

Min. 

370 

17 

Ef = 6.3 volts, Eb = 200 volts, Ec = +6 volts, Rk = 270 ohms (bypassed). . .... 35000 

Amplification Factor 

Ef=6.3 volts, Eb =200 volts, Ec= +6 volts, Rk=270 Ohms (bypassed). 

Transconductance Change with Heater Voltage 

Difference between transconductance at Ef = 6.3 volts and trans

conductance at Ef = 5.7 volts (other conditions the same) ex

pressed as a percentage of transconductance at Ef = 6.3 volts 

Grid Voltage Cutoff 

Ef = 6.3 volts, Eb = 200 volts, Ib = 100 p.a . . .. . .. . ... _ ... .. .. . ... .. ....•. 

Noise Figure 

Ef = 6.3 volts, Ebb = 265 volts, Ec = 0 volts, RL = 3300 ohms, 

(bypassed), Rk = 22 ohms, F = 200 ± 10 MC . . . . . . . . . . . . . . . .. . ......... _ . 

Interelectrode Capacitances 

Grid to Plate : (g to p) . .... . . .......... ... . _ ... . ... . ........ . .... . ..... . 

Input: g to (h+k) . .. . ....... . .. . 

Output : p to (h+k) . 
Heater to Cathode: (h to k) . . . . . . . . . . . . . . . . . . . . . .. . ................. . 

Negative Grid Current 

Ef = 6.3 volts, Eb = 200 volts, Ecc = - 1.0 volts, Rk = 22 ohms 

(bypassed), Rg = 0.1 meg ....... .... .... .. . 

Heater-Cathode Leakage Current 

Ef = 6.3 volts, Ehk = 100 volts 

Heater Positive with Respect to Cathode . 

Heater Negative with Respect to Cathode ............ . 

Interelectrode Leakage Resistance 

Ef = 6.3 volts. Polarity of applied doc inter electrode voltage is 

such that no cathode emission results. 

140 

2.1 
5.1 

0.05 
1.9 

Grid to All at 100 volts doc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 50 

Plate to All at 300 volts d-c . . . . . . . . . . . . . ...... . .. . . . . . . . . . . . . . . .. 50 

Grid Emission Current 

Ef=7.0 volts, Eb=200 volts, Ecc= -15 volts, Rg=O.l meg .. 

Bogey 

400 

25 

45000 

175 

- 5.0 

3.0 

2.8 
6.7 

0.075 
2.6 

Max. 

430 Milliamperes 

33 Milliamperes 

55000 Micromhos 

210 

20 

-8.0 

4.8 

3.5 
8.3 
0.1 
3.3 

0.5 

20 
20 

Percent 

Volts 

Decibels 

pf 
pf 
pf 
pf 

Microamperes 

Microamperes 
Microamperes 

Megohms 
Megohms 

2.0 Microamperes 
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Change in Average Plate Current . . . ...... . ......... . . . .. . ............ . ........ . ....... . Peak Plate Current Backswing ..... . .......... . . . ........ . ............................ . 
1.0 Milliamperes 
2.0 Milliamperes 

Tubes with poor grid recovery affect circuit operation when 
the grid is driven positive by a pulse of signal or noise, some
what as if a parallel RC circuit were in series with the grid. 
This effect may occur in tubes of any type but is unimpor
tant in many applications. In the majority of 7588 tubes the 
effect is negligible, but to eliminate the few in which it may 
be excessive, tubes are tested under the following conditions : 
Ef = 6.3 volts, Ebb = 250 volts, RL = 0.01 meg. EC is adjusted 
for Ib = 10 rna. 

Upon application to the grid of a pulse driving it 3 volts 
positive with respect to cathode (prr = 60 pps, duty cycle = 
0.12%) the change in average plate current is noted, and 
the peak plate current backswing is measured. The following 
diagram shows qualitatively the plate current-time relation
ship for a tube (with poor grid recovery) subjected to this 
test: 

Low Frequency Vibrational Output 

.... 
z 
w 

" " :> 
u 

'" .... 
0( 
.J .. 

Statistical sample is subjected to vibration in each of two planes 
at 40 cps, with peak acceleration 15G. Tube is operated with Ef = 
6.3 volts, Ebb = 250 volts, Rk = 68 ohms (bypassed) , RL = 2000 

PLATE CURRENT VS TIME 
-GRID RECOVERY TEST 

I ~- "'.,,' '::::.::~;~:'"::~::' '" """'" _ : t [ '''' ".,.., .,," eo; ',,_ '_"_'''" -__ 

I PEA K PLATE CU IIIIENT 8ACKSWINC 

.... . .. . ... ____ ... L ______ . ______ _ 
TI ME 

Min. Bogey Max. 

ohms ..................... ..... . ....... . ........... . . . ....... . ............ . 25 Millivolts 

Variable Frequency Vibrational Output 
Statistical sample is subjected to vibration according to the pro
cedure given below. Tube is operated with Ef = 6.3 volts, Ebb = 
250 volts, Rk = 68 ohms (bypassed), RL = 2000 ohms ... . . . . .. ................... . 

The variable-frequency vibration test shall be performed as follows: 

RMS 

75 Millivolts 
RMS 

1. The frequency shall be increased from 100 to 2000 cps with approximately logarithmic progression in 3 * 1 minutes. The return sweep (2000 to 100 cps) is not required. 
2. The tube shall be vibrated with simple harmonic motion in each of two planes: first, parallel to the cylindrical axis; second, perpendicular to the cylindrical axis and parallel to a line through the major axis of a terminal lug. At all frequencies from 100 to 2000 cps, the total harmonic distortion of the acceleration wave form shall be less than 5 %. 
3. The peak acceleration shall be maintained at 10 * 1.0 G throughout the test. 4. The value of the alternating voltage produced across the load resistor (RL), as a result of the vibration, shall be measured with a suitable device having a response to the RMS value of the voltage to within *0.5 db of the response at 400 cps for the frequency range of 100 to 3000 cps, and having a band-pass filter with an attenuation rate of 24 db per octave below the low frequency cutoff point of 50 cps and above the high frequency cutoff point of 5000 cps. The meter shall have a dynamic response characteristic equivalent to or faster than a VU meter (operated in accordance with ASA Standard No. C16.5-1954). 
Low Pressure Voltage Breakdown Test 

Fatigue 

Statistical sample tested for voltage breakdown at a pressure of 8mm Hg, to simulate an altitude of 100,000 feet. Tubes shall not give visual evidence of flashover or corona when 300 volts RMS, 60 cps, is applied between the plate and grid terminals. 

DEGRADATION RATE TESTS 

Statistical sample vibrated for a total of six hours, three hours in each of two planes, at a peak acceleration of 10 G. Frequency is continuously varied from 30 cps to 2000 cps and back to 30 cps, with a period of ten minutes. Tubes are operated during the test with Ef = 6.3 volts, Eb = 250 volts, and Rk = 68 ohms. Following the test, tubes are evaluated for low frequency vibrational output, heater-cathode leakage, heater current, and transconductance. 
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DEGRADATION RATE TESTS (Continued) 

Shock 

Statistical sample subjected to 5 impact accelerations of approximately 450 G in each of four positions. The accelerat

ing forces are applied by the Navy-type, High Impact (flyweight) Shock Machine using a 30° hammer angle. Tubes are 

mounted by T ·bolt with 3 inch-pounds torque, and operated during the test with Ef = 6.3 volts, Eb = 250 volts, Ehk = 

+ 100 volts, Rg = 0.1 meg, and Rk = 68 ohms. Following the test, tubes are evaluated for low frequency vibrational out

put, heater-cathode leakage, heater current, and transconductance. 

Stability Life Test 

The statistical sample subjected to the Intermittent Life Test is evaluated for percent change in transconductance of 

individual tubes, from the initial reading to readings following 2 hours and 20 hours of the life test. 

Survival Rate Life Test 

The statistical sample subjected to the Intermittent Life Test is evaluated for shorted and open elements, and trans

conductance, following approximately 100 hours of life test . 

Intermittent Life Test 

Statistical sample operated 1000 hours under the following conditions: Ef = 6.3 volts, Eb = 200 volts, Ecc = +6 volts, 

Ehk = -70 volts, Rk = 270 ohms, Rg = 0.1 meg. Heater voltage is cycled (on 1 % hours, off }i hour). Tubes are evaluated, 

following 500 and 1000 hours of life test, for shorted or open elements, heater current, transconductance, negative grid 

current, noise figure , heater-cathode leakage, and interelectrode leakage resistance. 

Interface Life Test 

Statistical sample operated for 1000 hours with Ef = 6.6 volts, no other voltages applied, and evaluated for cathode 

interface resistance following the life test. 

Heater-Cycling Life Test 

Statistical sample operated for 2000 cycles minimum to evaluate and control heater-cathode defects. Conditions of 

t est include Ef = 7.5 volts cycled for one minute on and one minute off, Eb = Ec = 0 volts, and Ehk = 70 volts with heater 

positive with respect to cathode. Following this test , tubes are evaluated for open heaters, heater-cathode shorts, and 

heater-cathode leakage current. 

MOUNTING BOLT 

4-40 
THREAD 

.005" 

.010" 

I • 

2 I" 

-~. 

PHYSICAL DIMENSIONS 

MOUNTING 
BASE 

CATHODE 

GRID 

PLATE 

.087' 
~ .005 

I .. . 550"! .015" .. I 
DIA . 

Maximum eccentricity of insulators 0.015 in. from center line. 
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AVERAGE TRANSFER CHARACTERISTICS 
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3 -63 METAL-CERAMIC TRIODE 

==DESCRIPTION AND RA TING,=== 
The 7720 is a high-mu triode of ceramic-and-metal planar construction 

primarily intended for use as an oscillator in the ultra-high-frequency range. 

GENERAL 

ELECTRICAL 
Cathode-Coated Unipotential 
Heater Characteristics and Ratings 
Heater Voltage, AC or DC* ...... . 6.3 "=0.3 Volts 
Heater Currentt . . . .. . .. . .... .. ..... . 0.24 Amperes 
Direct Interelectrode Capacitances§ 

Grid to Plate: (g to p) ........ .. . . .. . 1.3 pf 
Input : g to (h+k) ................... 1.8 pf 
Output: p to (h +k) . . .. .. .. . . . .. .. 0.032 pf 
Heater to Cathode : (h to k) . ... . ..... 1.5 pf 

MECHANICAL 
Mounting Position- Any 
See outline drawing on page 2 for dimensions and electrical 
connections. 

MAXIMUM RATINGS 
ABSOLUTE MAXIMUM VALUES 
Plate Voltage .. . . ... .. .. . .. . .. . ...... 250 
Positive DC Grid Voltage . . . . . . . . .. . ... 0 
Negative DC Grid Voltage . . .. . .. .. .. .. 50 
Peak Negative Grid Voltage . . . . .. 50 
Plate Dissipation . . . . . . . . . . . . . . . . . . . 1.0 
DC Grid Current . . . . . . . . . . . . . . . .2 .2 
DC Cathode Current . . . . . . . . . . . . . 11 
Peak Cathode Current . . . . . . . . .. . ..... 40 

Volts 
Volts 
Volts 
Volts 
Watt 
Milliamperes 
Milliamperes 
Milliamperes 

Absolute-Maximum ratings are limiting values of operating 
and environmental conditions applicable to any electron 
tube of a specified type as defined by its published data 
and should not be exceeded under the worst probable condi
tions. 

The tube manufacturer chooses these values to provide 
acceptable serviceability of the tube, making no allowance 
for equipment variations, environmental variations, and the 
effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of 

The tubes and arrangements disclosed herein may be covered by potents of General Electric: Company or others. Neither the disclosure of any information herein nor the sale of tubes by General Electric Company conveys any license under patent claims covering combinations of tubes with other devices or 

Heater-Cathode Voltage 

Heater Positive with Respect to 
Cathode . . . . . . . . . .... 50 Volts 

Heater Negative with Respect to 
Cathode. . . . . . . . . . . . . . . . . . . . . .. 50 Volts 

Grid-Circuit Resistance . . .... 10,000 Ohms 
Bulb Temperature at Hottest Point** . .. 250 C 

all other electron devices in the equipment. 
The equipment manufacturer should design so that ini

tially and throughout life no absolute-maximum value for 
the intended service is exceeded with any tube under the 
worst probable operating conditions with respect to supply
voltage variation, equipment component variation, equip
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in the characteris
tics of the tube under consideration and of all other electron 
devices in the equipment. 

elements. In the absence of on express written agreement to the contrary, General Electric Company assumes no liability for potent infringement arising out of any use of the tubes with other devices or elements by any purchaser of tubes ar others. 

GENERAL. ELECTRIC 
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CHARACTERISTICS AND TYPICAL OPERATION 

A VERAGE CHARACTERISTICS 
Plate Voltage . . . . . . . . . . . . . . 100 150 
Grid Voltage. . . . . . . . . . . .. .. 0 
Cathode-Bias Resistor .. . ... . 82 
Amplification Factor ...... . . 90 
Transconductance .......... 11,500 10,500 
Plate Current . . . . . . . . . . . . . . 9.0 7.5 

Volts 
Volts 
Ohms 

Micromhos 
Milliamperes 

UHF OSCILLATOR SERVICE 
Plate Voltage . . . . . . . . . . . . . . . . . . . . . .. 150 Volts 
Grid Resistor .. .... . ..... . .......... 7000 Ohms 
Plate Current . . . . . . . . . . . . . . . . . . . . . .. 4.0 Milliamperes 
Frequency . . . . . . . . . . . . . . . . . . . . . . . . .. 450 Megacycles 
Grid Current . . . . . . . . . . . . . . . . . . . . . . .. 0.5 Milliamperes 
Power Output, approximate ... . ....... 100 Milliwatts 

FOOTNOTES 

* The equipment designer should design the equipment so that heater voltage is centered at the specified bogey 
value, with heater supply variations restricted to maintain heater voltage within the specified tolerance. 

t Heater current of a bogey tube at Ef = 6.3 volts. 
t Without external shield. 
**For applications where long life is a primary consideration, it is recommended that the envelope temperature 

be maintained below 175 C. 

. 323" 
i.007" 

1 

OUTLINE DRAWING 

b·-_c~ j' ~.",,;--:;,,~ ~-
t.005" 
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MET AL-CERAMIC TRIODE 

==DESCRIPTION AND RATING== 
FOR BROADBAND RADIO-FREQUENCY AMPLIFIER 

APPLICA liONS 

The 7768 is a high-mu triode of ceramic-and-me.tal planar construction 
primarily intended for use as a broadband radio-frequency amplifier. The 
7768 is especially suited for use where unfavorable conditions of mechanical 
shock, mechanical vibration, and nuclear radiation are encountered. 

GENERAL 

ELECTRICAL 

Cathode- Coated Unipotential 
Heater Characteristics and Ratings 
Heater Voltage, AC or DC* ... ... 6.3 ± 0.3 Volts 
Heater Currentt . . ......... .. .. 0.4 Amperes 
Direct Interelectrode Capacitances t 

Grid to Plate: (g to p) . . 1.7 pf 
Input: g to (h +k) . . . . . . . ... 6.0 pf 
Output: p to (h+k)... . . .. 0.018 pf 
Heater to Cathode: (h to k). . . . 2.4 pf 

MECHANICAL 

Mounting Position- Any 

See Outline Drawing on page 3 for dimensions and electrical 
connections 

MAXIMUM RATINGS 
ABSOLUTE-MAXIMUM VALUES 
Plate Voltage .. ....... ... .. 330 
Positive DC Grid Voltage .. 
Negative DC Grid Voltage . 

" . 0 

...... 50 
Plate Dissipation . ....... . ........ 5.5 
DC Cathode Current . 
Heater-Cathode Voltage 

.. 30 

Volts 
Volts 
Volts 
Watts 
Milliamperes 

Absolute-Maximum ratings are limiting values of operating 
and environmental conditions applicable to any electron 
tube of a specified type as defined by its published data 
and should not be exceeded under the worst probable condi
tions. 

The tube manufacturer chooses these values to provide 
acceptable serviceability of the tube, making no allowance 
for equipment variations, environmental variations, and the 
effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of 

The tubes and arrangements disclosed herein may be covered by patents of General Electric Company or others. Neither the disclosure of cny information herein nor the sale of tubes by General Electric Company conveys any license under potent claims covering combinations of tubes with other devices or 

Heater Positive with Respect to 
Cathode . . . . . ..... .. . . ... .. 50 Volts 

Heater Negative with Respect to 
Cathode . . ...... . . . .. . ........... SO Volts 

Grid Circuit Resistance 
With Cathode Bias ... .. ......... .. 0.01 Megohms 

Envelope Temperature at Hottest 
Point§ ....... . ... . ....... . . . .. . .. 250 C 

all other electron devices in the equipment. 
The equipment manufacturer should design so that ini

tially and throughout life no absolute-maximum value for 
the intended service is exceeded with any tube under the 
worst probable operating conditions with respect to supply
voltage variation, equipment component variation, equip
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in the characteris 
tics of the tube under consideration and of all other electron 
devices in the equipment. 

elements. In the absence of on express written agreement to the contrary, General Electric Company assumes no liability for patent infringement arising out of any use of the tubes with other devices or elements by any purchaser of tubes or others. 

GENERALe ELECTRIC 
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CHARACTERISTICS AND TYPICAL OPERATION 

AVERAGE CHARACTERISTICS 

Plate Voltage .. 
Grid Voltage . 
Cathode-Bias Resistor 
Amplification Factor . 

Plate Resistance, approximate . 

. 200 Volts 

. . . .. . .. . . +6.0 Volts 
.... 270 Ohms 

225 
. .. . .. ... .. 4500 Ohms 

Transconductance . 
Plate Current 
Grid Voltage, approximate 

Ib = 100 Microamperes 

FOOTNOTES 
! Without ext ernal shield. 

. . 50000 Micromhos 
24 Milliamperes 

-3 Volts 

* The equipment designer should design the equipment so 

that heater voltage is centered at the specified bogey value, 

with heater supply variations restricted to maintain heater 

voltage within the specified tolerance. 

§ Operation below the rated maximum envelope t emperature 

is recommended for applications requiring the longest 

possible tube life. 

t Heater current of a bogey tube at Ef = 6.3 volts. 

INITIAL CHARACTERISTICS LIMITS 

Heater Current 
Ef = 6.3 volts. 

Plate Current 
Ef = 6.3 volts, Eb = 200 volts, Rk = 22 ohms (bypassed). 

Transconductance 
Ef = 6.3 volts, Eb = 200 volts, Rk = 22 ohms (bypassed) 

Amplification Factor 
Ef = 6.3 volts, Eb = 200 volts, Rk = 22 ohms (bypassed) 

Grid Voltage Cutoff 
Ef = 6.3 volts, Eb = 200 volts, Ib = 100 jJ.a 

Noise Figure 
Ef = 6.3 volts, Ebb = 2BO volts, RL = 3300 ohms, Rk = 22 ohms 

(bypassed), F = 200 MC ± 10 mc . 

Interelectrode Capacitances 
Grid to Plate : (g to p) 
Input: g to (h+k) . 
Output: p to (h+k) . 
Heater to Cathode : (h to k) .. 

Negative Grid Current 
Ef = 6.3 volts, Eb = 200 volts, Ecc = - 1.0 volts, Rk = 22 ohms 

(bypassed), Rg = 0.1 meg . ........ . 

Heater -Cathode Leakage Current 

Ef = 6.3 volts, Ehk = 100 volts 

Heater Positive with Respect to Cathode 

Heater Negative with Respect to Cathode . 

Interelectrode Leakage Resistance 

Ef = 6.3 volts. Polarity of applied doc interelectrode voltage is 

such that no cathode emission results. 

Grid to All at 100 volts doc 

Plate to All at 300 volts doc . 

Grid Emission Current 
Ef = 7.0 volts, Eb =200 volts, Ecc = -15 volts, Rg =O.1 meg 

Min. 

370 

14 

40000 

170 

1.3 
4.5 

0.01 
1.5 

50 
50 

Bogey 

400 

22 

50000 

225 

- 3.0 

3.0 

1.7 
6.0 

O.OIB 
2.4 

Max. 

430 Milliamperes 

30 Milliamperes 

60000 Micromhos 

2BO 

-5.0 Volts 

4.B Decibels 

2.1 pf 
7.5 pf 

0.026 pf 
3.3 pf 

0.5 Microamperes 

20 Microamperes 
20 Microamperes 

Megohms 
Megohms 

2.0 Microamperes 
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SPECIAL PERFORMANCE TESTS 

Grid Recovery 
Change in Average Plate Current . . . . . .. . ...... . 
Peak Plate Current Backswing .. . .. . 

Tubes with poor grid recovery affect circuit operation when the 
grid is driven positive by a pulse of signal or noise, somewhat as if a 
parallel RC circuit were in series with the grid. This effect may 
occur in tubes of any type, but is unimportant in many applica· 
tions. In the majority of 7768 tubes the effect is negligible, but to 
eliminate the few in which it may be excessive, tubes are tested 
under the following conditions: Ef=6.3 volts, Ebb=250 volts, 
RL = 0.01 meg. Ec is adjusted for Ib = 10 rna. 

Upon application to the grid of a 3 volt positive pulse (prr = 60 
pps, duty factor = 0.0012) the change in average plate current is 
noted, and the peak plate current backswing is measured. The 
following diagram shows qualitatively the plate current·time rela· 
tionship for a tube (with poor grid recovery) subjected to this test. 

Low Frequency Vibrational Output ..... . ........... . 
Statistical sample is subjected to vibration in each of two 
planes at 40 cps, with peak acceleration 15G. Tube is oper
ated with Ef = 6.3 volts, Ebb = 250 volts, Rk = 68 ohms (by
passed), RL = 2000 ohms 

Low Pressure Voltage Breakdown Test 
Statistical sample tested for voltage breakdown at a pressure 
of 8mm Hg, to simulate an altitude of 100,000 feet. Tubes shall 
not give visual evidence of flashover or corona when 300 volts 
RMS, 60 cps, is applied between the plate and grid terminals. 

I 
. 17S-t; .005-

.175-2. .005" , 

. 112"s..005· 

I 

OUTLINE DRAWING 

PATE 

.175"':*=.005- ----L. 

I 
. 17r:!:. ·005 '" 

~ 
:k .OIO" 

H AT 

Min. Bogey Max. 

1.0 Milliamperes 
2.0 Milliamperes 

50 Millivolts RMS 

PLATE CURRENT VS. TIME 
-GRID RECOVERY TEST 

AVERAGE CURRENT BEFORE PULSES ARE APPLIED 

----PE"K PULSE CURRENT 

-----~ -[=-''"~-'' .,"~~- .. -~~-----
PEAK PLATE CURRENT BACKSWING 

_____________________________ L _______________ _ 
TIME 
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DEGRADATION RATE TESTS 

Fatigue 
Statistical sample vibrated for a total of six hours, three 
hours in each of two planes, at a peak acceleration of lOG. 
Frequency is continuously varied from 30 cps to 2000 cps 
and back to 30 cps, with a period of ten minutes. Tubes are 
operated during the test with Ef = 6.3 volts, Eb = 250 volts, 
and Rk = 68 ohms. Following the test, tubes are evaluated 
for low frequency vibrational output, heater -cathode 
leakage, heater current , and transconductance. 

Shock 
Statistical sample subjected to 5 impact accelerations of 
approximately 450G in each of four positions. The acceler
ating forces are applied by the Navy-type, High Impact 
(flyweight) Shock Machine using a 30° hammer angle. 
Tubes are operatd during the test with Ef = 6.3 volts, 
Eb = 250 volts, Ehk = + 1 00 volts, and Rk = 68 ohms. 
Following the test, tubes are evaluated for low frequency 
vibrational output, heater-cathode leakage, heater current, 
and transconductance. 

Stability Life Test 
The statistical sample subjected to the Intermittent Life 
Test is evaluated for percent change in zero-bias trans
conductance of individual tubes, from the initial reading to 
readings foll owing 2 hours and 20 hours of the life test . 

Survival Rate Life Test 
The statistical sample subjected to the Intermittent Life 
Test is evaluated for shorted and open elements and trans
conductance following approximately 100 hours of life test. 

Intermittent Life Test 
Statistical sample operated for 1000 hours under the follow
ing conditions: Ef = 6.3 volts (cycled- on 1 % hours, off 
l~ hour), Eb=200 volts, Ecc = + 7 volts, Ehk= -70 volts 
doc, Rk = 270 ohms, and Rg = 0.01 meg. Tubes are evalu
ated, following 500 and 1000 hours of life test, for shorted 
or open elements, heater current, grid current, trans
conductance, noise figure, heater-cathode leakage, and 
interelectrode leakage resistance. 

Interface Life Test 
Statistical sample operated for 1000 hours with Ef = 6.6 
volts, no other voltages applied, and evaluated for cathode 
interface resistance following the life test. 

Heater-Cycling Life Test 
Statistical sample operated for 2000 cycles mInImum to 
evaluate and control heater-cathode defects. Conditions of 
test include Ef = 7.5 volts cycled for one minute on and one 
minute off, Eb = Ec = 0 volts, and Ehk = 70 volts with 
heater positive with respect to cathode. Following this test, 
tubes are evaluated for open heaters, heater-cathode shorts, 
and heater-cathode leakage current. 

Note: The conditions for some of the indicated tests have 
deliberately been selected to aggravate tube failures 
for test and evaluation purposes. In no sense should 
these conditions be interpreted as suitable circuit 
operating conditions. 

Courtesy of http://BlackRadios.terryo.org



AVERAGE PLATE CHARACTERISTICS 

60 

(/) 

~ 50 
w 
CL 
:::;0 
« 
-
-' 

== 40 
:::;0 

z 

I
z 
~ 30 
0:: 
=> 
U 

w 
I-

:5 20 
CL 

10 

o 
o 

" 

, 

100 200 300 
PLATE VOLTAGE IN VOLTS 

K-556 I I-TO 160-1 

AVERAGE TRANSFER CHARACTERISTICS 

E f RATED VALUE 

-5 -4 -3 -2 
GRID VOLTAGE IN vOLTS 

K-556 I I-TO 160-2 

() ,. 

E f - RATED VALUE 

'? 
\ . 

/ 

400 

0 

~2. S 

-3. 
-3.5 

JANUARY 9, 

70 

~ 
I:l 60 

~ 

~. 

~ 
50 

40 

"-

30 

~ 
"-

20 

o 
-1 o 

JANUARY 9, 1962 

500 

1962 

(/) 

w 
0:: 
W 
CL 
:::;0 
« 
-' 
-' 

:::;0 

z 

I-
z 
w 
0:: 
0:: 
=> 
U 

w 
I-
« 
-' 
CL 

7768 
Page 5 

10·62 

Courtesy of http://BlackRadios.terryo.org



7768 
Page 6 
10-6-2 

280 14000 

240 12000 

en 
200 ~ 10000 

~ 0 

:z 
C>: 
0 
I- Q. 
U 160 8000 ..: a:: 
LL 

w :z 
0 u 

:z 
I- ..: 
..: I-

u 120 en 6000 
en LL W 

-' C>: 

Cl. w ::!: 
..: l-

..: 
80 -' 4000 

Cl. 

40 2000 

o o 
o 
K-5561'-TDI60-3 

AVERAGE CHARACTERISTICS 

,0 , 0 
VOLTS 

.- ZOO 
Eb 

Eb 

100 

/00 · /S Gill 

E " ~OO 
VOL TS 

10 20 30 
PLATE CURRENT IN MILLIAMPERES 

RECEIVING TUBE DEPARTMENT 

GENERAL. ELECTRIC 
Owensboro, Kentucky 

Ef - RATED VALUE 

VOLTS 
ZOO 

" 

40 

140000 

120000 

100000 

80000 

60000 

40000 

20000 

o 
50 

JANUARY 9, 1962 

en 
0 
I 
::!: 
0 
C>: 
U 

::!: 

:z 

e 
'" 
w 
u 
:z 
..: 
l-
U 
:::0 
0 
:z 
0 
u 
en 
:z 
..: 
C>: 
I-

Courtesy of http://BlackRadios.terryo.org



• 
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I 7815 
Planar Triode 

TUBES 

The 7815 is a high-mu, ceramic-and-metal, planar triode designed for use as a gridpulsed or plate-pulsed oscillator, frequency multiplier, or power amplifier at frequencies up to 3000 megacycles. 

GENERAL 

ELECTRICAL MECHANICAL 
Operating Position - Any 
Cooling - Conduction and Convection 

Cathode - Coated Unipotential 
Heater Characteristics and Ratings 
Heater Voltage, AC or DC * Volts Net Weight, approximate. 1. 7 Ounces 

C Heater Current* 1.0 Amperes Maximum Anode Temperature • 250 
Direct Interelectrode Capacitances§ 

Grid to Plate: (g to p) 
Grid to Cathode: (g to k). 
Plate to Cathode: (p to k), 

Maximum . 

2.05 pf 
• 6.3 pf 

0.035 pf 

MAXIMUM RATINGS AND TYPICAL OPERATION 
PLATE-PULSED OSCillATOR OR AMPLIFIER-CLASS C 
MAXIMUM RATINGS-ABSOLUTE-MAXIMUM VALUES 
Peak Pulse Plate-Supply Voltage. 
Pulse Length • 
Duty Factor 
Negative DC Grid Voltage 
Positive Peak Grid Voltage 
Negative Peak Grid Voltage 
Plate Dissipation 
Grid Dissipation. 
Average Plate Current 
Peak Plate Current • 
Average Grid Current 
Frequency • 

TYPICAL OPERATION-OSCillATOR AT 2500 MEGACYCLES 
Heater Voltage 
Peak Plate-Supply Voltage. 
Pulse Length • 
Duty Factor 
Peak Plate Current 
Average Plate Current 
Average Grid Current 
Peak Useful Power Output, approximate. 

3500 
6 

0.0033 
150 
250 
750 

10 
2.0 

10 
3.0 
5.0 

3000 

· 5.8 
3500 

5 
0.0030 

3.0 
• 9.0 
• 3.0 
2000 

Volts 
Microseconds 

Volts 
Volts 
Volts 
Watts 
Watts 
Milliamperes 
Amperes 
Milliamperes 
Megacycles 

Volts 
Volts 
Microseconds 

Amperes 
Milliamperes 
Milliamperes 
Watts 

The tubes and arrangements disclosed herein may be co .... ered by patents of General Electric Company or others. Neither the disclosure of any information herein nor the sale of tubes by General Electric Company conveys ony license under patent claims covering combinations of tubes with other devices or elements. In the absence of on 

express written agreement fa the contrary, General Electric Company anumes no liability for patent infringement arising out of any use of the tubes with other devices or elements by any purchaser af tubes or others. 

GENERAL. ELECTRIC 
Supersedes 7815 D and R Sheet dated 7-64 

10-66 

I 
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MAXIMUM RATINGS AND TYPICAL OPERATION (Continued) 

GRID-PULSED OSCillATOR OR AMPLIFIER-CLASS C 

MAXIMUM RATINGS-ABSOLUTE-MAXIMUM VALUES 
DC Plate Voltage. 
Pulse Length . 
Duty Factor 
Negative DC Grid Voltage 
Positive Peak Grid Voltage 
Negative Peak Grid Voltage 
Plate Dissipation 
Grid Dissipation. 
Average Plate Current 
Peak Plate Current • 
Average Grid Current 
Frequency. 

2000 
6 

0.0033 
150 
250 
750 

10 
2.0 

10 
3.0 
5.0 

3000 

Volts 
Microseconds 

Volts 
Volts 
Volts 
Watts 
Watts 
Milliamperes 
Amperes 
Milliamperes 
Megacycles 

TYPICAL OPERATION-AMPLIFIER AT 1100 MEGACYCLES 
Heater Voltage 
DC Plate Voltage. 
DC Grid Voltage 
Pulse Length • 
Duty Factor 
Peak Plate Current 
Peak Grid Current 
Driving Power during Pulse, approximate 
Peak Useful Power Output, approximate. 

Absolute·Maximum ratings are limiting values of operat· 
ing and environmental conditions applicable to any electron 
tube of a specified type as defined by its published data 
and should not be exceeded under the worst probable 
conditions. 

The tube manufacturer chooses these values to provide 
acceptable serviceability of the tube, making no allowance 
for equipment variations, environmental variations, and the 
effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of 

• 6.0 Volts 
1700 Volts 

• -45 Volts 
• 3 . 5 Microseconds 
0.001 

· 1.9 Amperes 

· 1.1 Amperes 
• 400 Watts 
. 1500 Watts 

all other electron devices in the equipment. 
The equipment manufacturer should design so that ini· 

tially and throughout life no absolute·maximum value for 
the intended service is exceeded with any tube under the 
worst probable operating conditions with respect to supply. 
voltage variation, equipment component variation, equip. 
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in the characteris· 
tics of the tube under consideration and of all other electron 
devices in the equipment. 

NOTES 
* The equipment designer should design the equipment so that heater voltage is centered at some value within 

the range of 5.0 to 6.0 volts. Heater voltage variations about the center value should be kept as small as 
practical and should not, in any case, exceed ±5%. The optimum center value of heater voltage depends on 
the cathode current and on other parameters of circuit design and operation. For specific recommendations, 
contact your General Electric tube sales representative. 

* Heater Current of a bogey tube at Ef = 6.0 volts . 

§ Measured without heater voltage. 

Courtesy of http://BlackRadios.terryo.org
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Ref. Inches 
Minimum Maximum 

A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
p 

Q 
R 
S 
T 
U 

Ref. 
V 
W 
X 
y 

1.815 1.875 
--- 1.534 
--- 1.475 

1.289 1.329 
--- 0.100 

0.970 1.010 
0.462 0.477 
--- 0.040 
--- 0.185 

0.766 0.826 
0.427 0.447 
0.840 0.860 
1.180 1.195 
1.025 1.035 
0.752 0.792 
--- 0.086 

0.655 0.665 
--- 0.545 

0.213 0.223 
0.315 0.325 

DIMENSIONS FOR ELECTRODE 
CONTACT AREA (INCHES) 

Dimension Contact 
0.198±O.163 Anode 
1.225±0.040 Grid 
1.631*0.097 Heater 
1.645±0.170 Cathode 

AVERAGE PLATE CHARACTERISTICS 

-
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Planar Triode I 7815R 
TUBES 

The 78l5R is a high-mu, ceramic-and-metal, planar triode designed for use as a gridpulsed or plate-pulsed oscillator, frequency multiplier, or power amplifier at frequencies up to 3000 megacycles. 

GENERAL 

ELECTRICAL MECHANICAL 
Operating Position - Any 
Cooling - Conduction and Convection 

Cathode - Coated Unipotential 
Heater Characteristics and Ratings 
Heater Voltage, AC or DC * 1.0 

Volts 
Amperes 

Net Weight, approximate. 2.5 Ounces 
C Heater CurrenU Maximum Anode Temperature • • 250 

Direct Interelectrode Capacitances§ 
Grid to Plate: (g to p) 
Grid to Cathode: (g to k). 
Plate to Cathode: (p to k), 

Maximum • 

2.05 
• 6.3 

pf 
pf 

0.035 pf 

MAXIMUM RATINGS AND TYPICAL OPERATION 
PLATE-PULSED OSCillATOR OR AMPLIFIER-CLASS C 
MAXIMUM RATINGS-ABSOLUTE-MAXIMUM VALUES 
Peak Pulse Plate-Supply Voltage. 
Pulse Length • 
Duty Factor 
Negative DC Grid Voltage 
Positive Peak Grid Voltage 
Negative Peak Grid Voltage 
Plate Dissipation 
Grid Dissipation. 
Average Plate Current 
Peak Plate Current • 
Average Grid Current 
Frequency • 

TYPICAL OPERATION-OSCillATOR AT 2500 MEGACYCLES 
Heater Voltage 
Peak Plate-Supply Voltage. 
Pulse Length • 
Duty Factor 
Peak Plate Current • 
Average Plate Current • 
Average Grid Current 
Peak Useful Power Output, approximate. 

3500 
6 

0.0033 
150 
250 
750 

10'11 
2.0 

10 
• 3.0 
• 5.0 
3000 

5.8 
3500 

5 
0.0030 

3.0 
• 9.0 
• 3.0 
2000 

Volts 
Microseconds 

Volts 
Volts 
Volts 
Watts 
Watts 
Milliamperes 
Amperes 
Milliamperes 
Megacycles 

Volts 
Volts 
Microseconds 

Amperes 
Milliamperes 
Milliamperes 
Watts 

The tubes and arrangements disclosed herein may be covered by patenti of General Electric Company or others. Neither the disclosure of any information herein nor the sale of tubes by General Electric Company conveys ony license under patent claims covering combinations of tubes with other devices or elements. In the absence of on 

express written agreement to the contrary, General Electric Company assumes no liability for patent infringement arising out of any use of the tubes with other devices or elements by any purchaser of tubes or others. 

GENERAL. ELECTRIC 
Supersedes 78l5R D and R Sheet dated 7-64 

10-66 

I 
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MAXIMUM RATINGS AND TYPICAL OPERATION (Continued) 

GRID-PULSED OSCillATOR OR AMPLIFIER-CLASS C 

MAXIMUM RATINGS-ABSOLUTE-MAXIMUM VALUES 

DC Plate Voltage_ 
Pulse Length _ 
Duty Factor 
Negative DC Grid Voltage 
Positive Peak Grid Voltage 
Negative Peak Grid Voltage 
Plate Dissipation 
Grid Dissipation. 
Average Plate Current 
Peak Plate Current • 
Average Grid Current 
Frequency • 

2000 
6 

0.0033 
150 
250 
750 
10~ 

2.0 
10 

3.0 
5.0 

3000 

Volts 
Microseconds 

Volts 
Volts 
Volts 
Watts 
Watts 
Milliamperes 
Amperes 
Mi 11 iamperes 
Megacycles 

TYPICAL OPERATION-AMPLIFIER AT 1100 MEGACYCLES 

Heater Voltage 
DC Plate Voltage. 
DC Grid Voltage 
Pulse Length • 
Duty Factor 
Peak Plate Current • 
Peak Grid Current 
Driving Power during Pulse, approximate 

Peak Useful Power Output, approximate. 

Absolute-Maximum ratings are limiting values of operat

ing and environmental conditions applicable to any electron 

tube of a specified type as defined by its published data 

and should not be exceeded under the worst probable 

conditions. 
The tube manufacturer chooses these values to provide 

acceptable serviceability of the tube, making no allowance 

for equipment variations, environmental variations, and the 

effects of changes in operating conditions due to variations 

in the characteristics of the tube under consideration and of 

• 6.0 Volts 
1700 Volts 

• -45 Volts 
• 3.5 Microseconds 
0.001 

1.9 Amperes 
1.1 Amperes 

• 400 Watts 
1500 Watts 

all other electron devices in the equipment. 
The equipment manufacturer should design so that ini

tially and throughout life no absolute-maximum value for 

the intended service is exceeded with any tube under the 

worst probable operating conditions with respect to supply

voltage variation, equipment component variation, equip

ment control adjustment, load variation, signal variation, 

environmental conditions, and variations in the characteris

tics of the tube under consideration and of all other electron 

devices in the equipment. 

NOTES 
* The equipment designer should design the equipment so that heater voltage is centered at some value within 

the range of 5.0 to 6.0 volts. Heater voltage variations about the center value should be kept as small as 

practical and should not, in any case, exceed ±5%. The optimum center value of heater voltage depends on 

the cathode current and on other parameters of circuit design and operation. For specific recommendations, 

contact your General Electric tube sales representative. 

* Heater current of a bogey tube at Ef = 6.0 volts. 

§ Measured without heater voltage. 

~ Plate dissipation of 100 watts is permissible with forced-air cooling. 
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Ref. Inches 
Minimum Maximum 

A 
B 
C 
D 
E 
F 
G 
M 
N 
P 
R 
S 
T 
U 
V 
W 
y 

Z 
AA 
BB 
CC 

Ref. 

H 
J 
K 
L 

0.105 0.145 
0.650 0.850 
1.234 1.264 
0.766 0.826 
0.125 0.185 
--- 0.040 

0.025 0.046 
1.180 1.195 
1.025 1.035 
0.752 0.792 
0.655 0.665 
0.462 0.477 
0.970 1.010 
1.289 1.329 
--- 1.475 
--- 1.534 

1.815 1.875 
--- 0.086 

0.213 0.223 
0.315 0.325 --- 0.545 

DIMENSIONS FOR ELECTRODE 
CONTACT AREA (INCHES) 

Dimension Contact 

0.198±0.163 Plate 
1.225±0.040 Grid 
1.631±0.097 Heater 
1.645±0.170 Cathode 

1. The total indicated runout of the plate contact surface with respect to the cathode contact surfaces will not exceed 0.020 inch. 
2. The total indicated runout of the cathode contact surface with respect to the heater contact surfaces will not exceed 0.012 inch. 
3. The total indicated runout of the grid contact surface with respect to the cathode contact surface will not exceed 0.020 inch. 
4. Do not clamp or locate on this surface. 
5. Hole provided for tube extractor through the top fin only. 
6. Measure plate shank temperature on this surface. 
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AVERAGE PLATE CHARACTERISTICS 
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7-64 • EI.ECTRONICS 
7910 

METAL-CERAMIC TRIODE 
DESCRIPTION AND RATING ======== 

The 7910 is a triode of ceramic-and-metal planar construction primarily intended for use as a plate-pulsed oscillator or amplifier at frequencies up to 7500 megacycles. 

GENERAL 

ELECTRICAL 
Cathode - Coated Unipotential 
Heater Characteristics and Ratings 
Heater Voltage, AC or DC*. 6.3±0.3 
Heater Current* • 0.275 
Cathode Heating Time, minimum 60 
Direct Interelectrode Capacitances§ 

Grid to Plate: (g to p) 
Input: g to (h + k). 
Output: p to (h + k) 
Heater to Cathode: (h to k) 

1.0 
2.1 

0.02 
1.15 

Volts 
Amperes 
Seconds 

pf 
pf 
pf 
pf 

MECHANICAL 
Operating Position - Any 

See Outline Drawing on page 3 for dimensions 
and electrical connections. 

MAXIMUM RATINGS 
ABSOLUTE-MAXIMUM VALUES 
PLATE-PULSED OSCILLATOR OR AMPLIFIER SERVICE 
Peak Positive-Pulse Plate Supply Voltage 
Duty Factor of Plate Pu1se~# 
Pulse Duration. 
Plate Current 

Averagel. 
Average During Plate Pu1se6 

Negative Grid Voltage 
Average During Plate Pulse. 

Grid Current 
Averagel. 
Average During Plate Pulse. 

Plate Dissipation# 
Peak Heater-Cathode Voltage 

Heater Positive with Respect to Cathode 
Heater Negative with Respect to Cathode 

Envelope Temperature at Hottest Point • 

Absolute-Maximum ratings are limiting values of operat
ing and environmental conditions applicable to any electron 
tube of a specified type as defined by its published data 
and should not be exceeded under the worst probable 
conditions. 

The tube manufacturer chooses these values to provide 
acceptable serviceability of the tubEt, making no allowance 
for equipment variations, environmental variations, and the 
effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of 

1200 Volts 
0.001 

2.0 Microseconds 

0.6 Milliamperes 
0.6 Amperes 

· 50 Volts 

0.2 Milliamperes 
0.2 Amperes 
1.5 Watts 

· 50 Volts 
• 50 Volts 
250 C 

all other electron devices in the equipment. 
The equipment manufacturer should design so that ini

tially and throughout life no absolute-maximum value for 
the intended service is exceeded with any tube under the 
worst probable operating conditions with respect to supply
voltage variation, equipment component variation, equip
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in the characteris
tics of the tube under consideration and of all other electron 
devices in the equipment. 

GENERAL. ELECTRIC 
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CHARACTERISTICS AND TYPICAL OPERATION 

AVERAGE CHARACTERISTICS 
Plate Voltage 
Cathode-Bias Resistor 
Amplification Factor 
Transconductance. 
Plate Current. 

PLATE-PULSED OSCILLATOR SERVICE 
Frequency • 
Heater Voltage 
Duty Factor 
Pulse Duration 
Pulse Repetition Rate 
Peak Positive-Pulse Plate Supply Voltage. 
Plate Current 

Average. 
Average During Plate Pulse 

Grid Current 
Average. 
Average During Plate Pulse 

Useful Power Output 
Average. 
Average During Plate Pulse 

125 
82 
75 

16000 
• 11.5 

. 5900 
6.3 

0.001 
1.0 

1000 
1000 

0.6 
600 

0.2 
200 

0.1 
100 

Volts 
Ohms 

Micromhos 
Milliamperes 

Megacycles 
Volts 

Microseconds 
Pulses per Second 
Volts 

Milliamperes 
Milliamperes 

Milliamperes 
Milliamperes 

Watts 
Watts 

NOTES 
* The equipment designer should design the equipment so that heater voltage is centered at the specified 

bogey value, with heater supply variations restricted to maintain heater voltage within the specified 
tolerance. 

* Heater current of a bogey tube at Ef = 6.3 volts. 

§ Measured with a grounded adapter that provides shielding between external terminals of tube. 

~ Applications with a duty factor greater than 0.001 should be referred to your General Electric tube 
sales representative for recommendations. 

I In any 5000 microsecond interval. 

A The regulation and/or series plate-supply impedance must be such as to limit the peak current, with 
the tube considered as short circuit, to a maximum of 6.0 amperes. 

Th. tubes and arrangements disclosed herein may b. covered by patents of General 
Electric Company or others. Neither the disclosure of any information herein nor the 
sale of tubes by General Eledric Company conveys any licen,e under patent claims 
covering combinations of tube, with other devices or elements. In the absence of on 

up'." written ogr.ement to the contrary, General Electric Company assume. no 
liability for potent infringement arising out of any use of the tubes with other devices 
or .Iements by any purchoser of tubes or others. 

Courtesy of http://BlackRadios.terryo.org



PHYSICAL DIMENSIONS 
I----A---.j 

--PLATE 

::;::it:====t:==:=;;i---GRID 

c=*===~====~=r~CATHODE 

R 

I 

i i O~ CATHODE RING 
I-S-j 

Ref. INCHES MILLIMETERS 
Minimum Nominal Maximum Minimum Nominal Maximum 

A 
B 
C 
D 
E 
F 
G 
H 
J 
K 
L 
M 
N 
p 
R 
S 

0.357 0.363 9.068 9.220 
0.285 7.24 

0.180 4.57 
0.108 0.112 2.743 2.845 

0.040 1.02 
0.025 0.031 0.635 0.787 
0.315 0.335 8.00 8.51 
0.216 0.232 5.49 5.89 
0.025 0.031 0.635 0.787 
0.094 0.102 2.388 2.591 
0.143 0.157 3.63 3.99 
0.165 0.185 4.19 4.70 

0.330 8.38 
0.048 0.054 1.219 1.372 
0.476 0.484 12.090 12.294 
0.130 0.142 3.30 3.61 

Note : The millimeter dimensions are derived from the 
original inch dimensions. 

7910 
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• 
-PRODUCT INFORMATION- Page 

INACTION Planar Triode I 7911 
TUBES FOR PLATE-PULSED OSCILLATOR 

OR AMPLIFIER APPLICATIONS 

The 7911 is a high-mu triode of ceramic and metal planar construction intended for use as a plate-pulsed oscillator or amplifier at frequencies up to 6000 megacycles. 

GENERAL 

ELECTRICAL 
Cathode - Coated Unipotential 
Heater Characteristics and Ratings 
Heater Voltage, AC or DC* 
Heater Current*. 
Direct Interelectrode Capacitances§ 

Grid to Plate: (g to p) 
Input: g to (h + k) 
Output: p to (h + k) 

6.3±0.3 
0.55 

1.4 
5.0 

0.05 

Volts 
Amperes 

pf 
pf 
pf 

MECHANICAL 
Operating Position - Any 

See Outline Drawing on page 3 for dimensions 
and electrical connections. 

MAXIMUM RATINGS 
PLATE-PULSED OSCillATOR OR AMPLIFIER SERVICE-ABSOLUTE-MAXIMUM VALUES Cathode Heating Time, minimum. 
Peak Positive-Pulse Plate Supply Voltage 
Duty Factor of Plate Pulse~# 
Pulse Duration. 
Plate Current 

Average/t. 
Average During Plate Pulse ll 

Negative Grid Voltage 
Average During Plate Pulse. 

Grid Current 
Average#. 
Average During Plate Pulse. 

Cathode Current 
Average/t. 
Average During Plate Pulse ll 

Plate Dissipation# 
Peak Heater-Cathode Voltage 

Heater Positive with Respect to Cathode 
Heater Negative with Respect to Cathode 

Envelope Temperature at Hottest Point 

Absolute-Maximum ratings are limiting values of operat
ing and environmental conditions applicable to any electron 
tube of a specified type as defined by its published data 
and should not be exceeded under the worst probable 
conditions. 

The tube manufacturer chooses these values to provide 
acceptable serviceability of the tube, making no allowance 
for equipment variations, environmental variations, and the 
effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of 

The tubes and arrangements disclosed herein may be covered by patents of General Electric Company or others. Neither the disclosure of any information herein nor the sale of tubes by General Electric Company conveys any license under potent claims covering combinations of tubes with other devices or elements. In the absence of an 

• 60 Seconds 
3000 Volts 

0.001 
2.0 Microseconds 

2.5 Milliamperes 
2.5 Amperes 

100 Volts 

1.0 Milliamperes 
1.0 Amperes 

3.0 Milliamperes 
3.0 Amperes 
6.5 Watts 

• 50 Volts 
• 50 Volts 
250 C 

all other electron devices in the equipment. 
The equipment manufacturer should design so that ini

tially and throughout life no absolute-maximum value for 
the intended service is exceeded with any tube under the 
worst probable operating conditions with respect to supply
voltage variation, equipment component variation, equip
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in the characteris
tics of the tube under consideration and of all other electron 
devices in the equipment. 

express written agreement to the contrary, General Electric Company assumes no liability for potent infringement orising out of ony use of the tubes with other devices or elements by any purchaser of tubes or others. 

GENERAL. ELECTRIC 
Supersedes Pages 1 and 2 of 7911 PI Sheet dated 8-65 

10-66 

I 
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CHARACTERISTICS AND TYPICAL OPERA liON 

AVERAGE CHARACTERISTICS 
Plate Voltage • 
Cathode-Bias Resistor 
Amplification Factor. 
Plate Resistance, approximate. 
Transconductance • 
Plate Current . 
Grid Voltage, approximate 

Ib = 100 Microamperes 

PLATE-PULSED OSCILLATOR SERVICE 
Frequency 
Heater Voltage. 
Duty Factor. 
Pulse Duration. 
Pulse Repetition Rate 

Peak Positive-Pulse Supply Voltage 

Plate Current 
Average. 
Average During Plate Pulse. 

Grid Current 
Average • 
Average During Plate Pulse. 

Useful Power Output 
Average 
Average During Plate Pulse. 

NOTES 

200 Volts 
100 Ohms 

• 58 
2300 Ohms 

25000 Micromhos 
23 Mi lliamperes 

-5 Volts 

4100 Megacycles 
6.3 Volts 

0.001 
1.0 Microseconds 

1000 Pulses per 
Second 

3000 Volts 

2.5 Mi lliamperes 
2.5 Amperes 

0.3 Milliamperes 
0.3 Amperes 

2.2 Watts 
2.2 Kilowatts 

* The equipment designer should design the equipment so that heater voltage is centered at the specified 

bogey value, with heater supply variations restricted to maintain heater voltage within the specified 

tolerance. 

* Heater current of a bogey tube at Ef = 6.3 volts. 

§ Measured using a grounded adapter that provides shielding between external terminals of tube. 

~ Applications with a duty factor greater than 0.001 should be referred to your General Electric tube 

sales representative for recommendation . 

# In any 5000 microsecond interval. 

6 The regulation and/or series plate-supply impedance must be such as to limit the peak current, with 

the tube considered a short circuit, to a maximum of 25 amperes. 

Courtesy of http://BlackRadios.terryo.org



PHYSICAL DIMENSIONS 

, 
PLATE D r i 
GRID C G i 

f l 
CATHODE t t 

• :r 
• K 

! 
t 

HEATER 

f------S------i 

Ref. INCHES MILLIMETERS 
Minimum Nominal Maximum Minimum Nominal Maximum 

A 0.122 0.128 3.099 3.251 
B 0.030 0.76 
C 0.005 0.13 
D 0.220 0.230 5.59 5.84 
E 0.040 0.060 1.02 1.52 
F 0.120 0.130 3.05 3.30 
G 0.025 0.031 0.635 0.787 
H 0.167 0.177 4.24 4.50 J 0.025 0.031 0.635 0.787 K 0.170 0.180 4.32 4.57 L 0.170 0.180 4.32 4.57 M 0.047 0.053 1.194 1.346 N 0.185 0.215 4.70 5.46 p 0.535 0.565 13 .59 14.35 R 0.598 0.608 15.19 15.44 S 0.748 0.758 19.00 19.25 

Note: The millimeter dimensions are derived from the original inch dimensions. 

ALIGNMENT GAUGE 

r-. 132"( 3 . 3~2 MM) 

.23t· 
~Ml 

~M) 

jTI I--;r.;: (~Ml 

(.938MMl ~ I II 
~ ' 570"(' 3 '478MM)-=::l.j~1 'i'TMM) 

610"(15494MM) 
.1&0" (1 9 .304MM) 

7911 
Page 3 

8-65 

I t II --;.-r It II 4'NOM 

:: :: (6 . 3~OM\4 ) 
L-__ ~~ __ ~+-~ __ ~~ __ ~~ 

Note: Gauge tolerances are ±0_001 
inches or ±0.025 millimeters, 
unless otherwise indicated. 
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7913 

METAL-CERAMIC TRIODE 
DESCRIPTION AND RATING 

The 7913 is a high-mu triode of ceramic-and-metal planar construction primarily intended for use as an oscillator or radio-frequency power amplifier. 

GENERAL 

ELECTRICAL 
Cathode - Coated Unipotential 

Heater Characteristics and Ratings 
Heater Voltage, AC or DC*. 
Heater Currentt . 
Direct Interelectrode Capacitances§ 

Grid to Plate: (g to p) 
Input: g to (h + k) 
Output: p to (h + k) 
Heater to Cathode: (h to k). 

6.3±0.3 
0.4 

2.4 
6.0 

0.03 
2.4 

Volts 
Amperes 

pf 
pf 
pf 
pf 

MECHANICAL 
Operating Position - Any 

See Outline Drawing on page 3 for dimensions 
and electrical connections. 

MAXIMUM RATINGS 
ABSOLUTE-MAXIMUM VALUES 
Plate Voltage. 
Plate Dissipation 
DC Grid Current • 
DC Cathode Current 
Peak Cathode Current 
Heater-Cathode Voltage 

Heater Positive with Respect to Cathode 
Heater Negative with Respect to Cathode 

Grid-Circuit Resistance 
With Fixed Bias • 
With Cathode Bias 

Envelope Temperature at Hottest Point. 

Absolute-Maximum ratings are limiting values of operat
ing and environmental conditions applicable to any electron 
tube of a specified type as defined by its published data 
and should not be exceeded under the worst probable 
conditions. 

The tube manufacturer chooses these values to provide 
acceptable serviceability of the tube, making no allowance 
for equipment variations, environmental variations, and the 
effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of 

The tubes and arrangements disclosed herein may be covered by patents of General Electric Company or othen. Neither the disclosure of any information herein nor the sale of tubes by General Electric Company conveys any license under patent claims covering combinations of tuhes with other devices or elements. In the absence of an 

330 Volts 
5.5 Watts 

10 Milliamperes 
30 Milliamperes 

120 Milliamperes 

50 Volts 
50 Volts 

0.025 Megohms 
0.1 Megohms 

• 250 C 

all other electron devices in the equipment. 
The equipment manufacturer should design so that ini

tially and throughout life no absolute-maximum value for 
the intended service is exceeded with any tube under the 
worst probable operating conditions with respect to supply
voltage variation, equipment component variation, equip
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in the characteris
tics of the tube under consideration and of all other electron 
devices in the equipment. 

express written agreement to the contrary, General Electric Company assumes no liability for patent infringement arising out of any use of the tubes with other devices or elements by any purchaser of tubes or others. 

GENERALe ELECTRIC 

Courtesy of http://BlackRadios.terryo.org
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CHARACTERISTICS AND TYPICAL OPERATION 

AVERAGE CHARACTERISTICS 
plate Voltage . 
Cathode-Bias Resistor 
Amplification Factor. 
Plate Resistance, approximate . 
Transconductance . 
Plate Current • 
Grid Voltage, approximate 

Ib = 100 Microamperes 

UHF OSCILLATOR SERVICE 
Frequency 
Plate Voltage 
Grid Resistor 
Plate Current 
Grid Current, approximate 
Power Output, approximate 

NOTES 

200 
47 

100 
2500 

• 40000 
25 

-4.5 

• 400 
• 300 
1500 

25 
5 
4 

Volts 
Ohms 

Ohms 
Micromhos 
Milliamperes 

Volts 

Megacycles 
Volts 
Ohms 
Milliamperes 
Milliamperes 
Watts 

* The equipment designer should design the equipment so that heater voltage is centered at the specified 

bogey value, with heater supply variations restricted to maintain heater voltage within the specified 

tolerance . 

* Heater current of a bogey tube at Ef = 6.3 volts. 

§ Without external shield. 

Courtesy of http://BlackRadios.terryo.org



PHYSICAL DIMENSIONS 

• PLATE------------~ 

r 
C G 

• , 
~ 

t i 
J L-J' ~ 
.~·LE ! 

CATHODE----~~==~====~ 

GR ID-------r:::==!======l=====~:l=~====:i== 

HEATER--------~ 

..... ------5--------1 

Ref. INCHES MILLIMETERS 
Minimum Nominal Maximum Minimum Nominal Maximum 

A 0.122 0.128 3.099 3.251 
B 0.030 0.76 
C 0.005 0.13 
D 0.170 0.180 4.32 4.57 
E 0.040 0.060 1.02 1.52 
F 0.165 0.175 4.19 4.45 
G 0.025 0.031 0.635 0.787 H 0.167 0.177 4.24 4.50 
J 0.025 0.031 0.635 0.787 
K 0.170 0.180 4.32 4.57 L 0.170 0.180 4.32 4.57 
M 0.047 0.053 1.194 1.346 
N 0.185 0.215 4.70 5.46 p 0.535 0.565 13 .59 14.35 
R 0.598 0.608 15.19 15.44 S 0.748 0.758 19.00 19.25 

Note : The millimeter dimensions are derived from the original 
inch dimensions. 

7913 
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ALIGNMENT GAUGE 
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Tolerances are ±0.001 inches 
or ±0.025 millimeters, unless 
otherwise indicated . 
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AVERAGE PLATE CHARACTERISTICS 
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Electrical 

Minimum 

Cathode 
Heater Voltage . . 
Heater Current at 7.0 Volts 

Without Cathode Bom
barding. 

With 150 Watts Cathode 
Bombarding . 

Heater StartiIlg Current .. 
Heater Cold Resistance . 
Cathode Bombarding 

Power*' 
Cathode Bombarding Voltage, DC 

For 170 Watts Bombard-
ing Power .... 

For 195 Watts Bombard
ing Power . 

Cathode Heating Time . 

Amplification Factor, G, to 
GJ, Eb=4000 volts, I b=0.5 
Ampere . 

Peak Cathode Current! . 

Direct Interelectrode Capacitances 
Cathode to Plate§ .. . . . 
Input, G, tied to G) . 
Output, G , tied to G ) ~ . 

VHF-UHF 

GL-7985 

TETRODE 

GL-7985 
ET.T1657A 

Page I 
2·65 

RING-SEAL CONSTRUCTION 

GROUNDED-GRID CIRCUIT 

WATER COOLED 

METAL AND CERAMIC 

INTEGRAL WATER JACKET 

The GL-7985 is a four-electrode trans
mitting tube featuring a metal-and
ceramic envelope for use as a power 
amplifier or oscillator in grounded-grid 
circuits with both grids maintained at 
radio-frequency ground potential. The 
output circuit is connected between the 
anode and the screen grid. The anode is 
capable of dissipating 3 Yz kilowatts. Cool
ing is accomplished by water and forced 
air with the water jacket an integral part 
of the anode. The cathode is a unipo
tential thoriated-tungsten cylinder, 
heated by electron bombardment. Maxi-

mum ratings apply up to 800 megayc1es, 
although higher frequency operation is 
possible. 

In narrow band, Class C, grounded
grid, amplitude-modulated service, the 
GL-7985 has a useful carrier-power out
put in excess of one kilowatt. In Class C 
Telegraphy, it has a useful power output 
of 3.0 kilowatts of continuous power as 
an amplifier or oscillator. 

As a Class B radio-frequency power 
amplifier, the tube is capable of delivering 
1100 watts of power with 20 watts of 
drive at carrier level. 

Bogey 

6.7 

14.5 

13.5 

0.041 

170 

650 

700 

20 

0.01 
27.8 

6.4 

Maximum 

7.0 

25 

195 

Volts 

Amperes 

Amperes 
Amperes 
Ohms 

Watts 

Volts 

Volts 
Minutes 

6 Amperes 

Mechanical 

Mounting Position- Vertical, Anode-end Up 
Net Weight, approximate . . . ........ 2.0 Pounds 

Thermal 

Type of Cooling- Water and Forced Air 

Water Flow 
Anode . 3.0 Min Gallons per Minute 
Pressure Drop at 

Rated Flow . . .. 20 Max Pounds per Square Inch 
Water Pressure . . . . . 80 Max Pounds per Square Inch 
Outlet Water Temperature . 70 Max C 

Air Flow 
Screen -grid. to Con trol-grid 

Seals . . IS Min Cubic Feet per Minute 
Heater-to-Cathode Seals ... 7.5 Min Cubic Feet per Minute 
Anode Ceramic . 10 Min Cubic Feet per Minute 

Temperature at Any Point . 200 Max C 

Water and forced-air cooling to be applied before and during 
the application of any voltages. Water cooling may be discon
tinued with removal of all voltages. Air flow on heater-to-cathoje 
seals must be maintained for one minute after removal of heater 
voltage. 

GENERAL. ELECTRIC 
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RADIO· FREQUENCY POWER AMPLIFIER-CLASS B 

Carri.r Condition. per Tub. for u •• witlt a Maximum Modulation Faclor of 1_0 

Maximum Itatln •• , Ab.olut. Valu •• DC Plate Current ................ . .. 0.475 

DC Plate Voltage . ..... 7000 Volts Zero Signal DC Plate Current .... .. 0.115 

DC Grid-No. 2 Voltage . .. 750 Volts Eb = 7000 volts, Ed = 600 volts, 

DC Plate Current ... .. 0.600 Ampere E" adjusted for Ib=0.115 amperes 

Plate Input ... ......... . . 6.0 Kilowatts DC Grid-No.2 Current. . ........ ... 0.010 

Grid-No.2 Input ... .. 25 Watts DC Grid-No_ 1 Current . . .... .. _. 0_025 

Plate Dissipation . 3_5 Kilowatts Driving Power, approximate .... 80 

Typical Ope,atlon Measured at crest of audio-frequency 

Grounded-grid Circuit, 225-400 Megacycles cycle with modulation factor of 1.0 

DC Plate Voltage . . ...... ......... 7000 Volts Power Output# ....... 1100 

DC Grid-No_ 2 Voltage . .... 600 Volts Circuit Efficiency .. 90 

DC Grid-No. 1 Voltage, approximate .... -35 Volts Plate Dissipation .... 2300 

Peak RF Plate Voltage, approximate .. 5500 Volts Cathode Bombarding Power· .. 160 

Peak RF Grid-No_ 1 Voltage, approxi- Cathode Bombarding Voltage . 610 

mate .. 105 Volts Cathode Bombarding Current .. .. 0_260 

PLATE MODULATED RADIO· FREQUENCY AMPLIFIER-CLASS C TELEPHONY 

Carrier Condition. Witlt a Maximum Modulation Faclor of 1.0, Screen Modulation lIequired 

Maximum Itatln •• , Ab.olute Value. 

DC Plate Voltage .. . 4500 

DC Grid-No.2 Voltage .. . 500 

DC Grid-No. 1 Voltage . ............... -120 

DC Plate Current . . . . . . . . . . . 0_80 

DC Grid-No.1 Current . . .... 0.120 

Plate Input . 3.60 

Grid-No.2 Input . 25 

Plate Dissipation . 3_5 

Typical Operalion 

Grounded-grid Circuit at 400 Megacycles 
DC Plate Voltage . 4000 

Volts 
Volts 
Volts 
Ampere 
Ampere 
Kilowatts 
Watts 
Kilowatts 

Volts 

DC Grid-No. 2 Voltage .. . 400 

DC Grid-No. 1 Voltage . .. -100 

Peak RF Plate Voltage . 2500 

Peak RF Driving Voltage .. . 120 

DC Plate Current . . . . . . ............ 0.570 

DC Grid-No. 2 Current. . . 0.020 

DC Grid-No. 1 Current, approximate ... 0.100 

Driving Power, approximate . 100 

Power Output#. . . . . . . 1250 

Output Circuit Efficiency . . 90 

Cathode Bombarding Power· . 165 

Cathode Bombarding Voltage, approx... 630 

Cathode Bombarding Current, approx ... 0.260 

RADIO· FREQUENCY AMPLIFIER AND OSCIllATOR-CLASS C TELEGRAPHY 

/(ey Down Condition. per Tub. Witltout Amplitude Modulation 

Maximum Itolln •• , Ab.olule Value. 

DC Plate Voltage .. . . . . 
DC Grid-No. 2 Voltage ... . 
DC Plate Current . . . . .. . ......... . 
Plate Input ... 
Grid-No.2 Input . 

Typical Operation 
Grounded-grid Circuit at 400 Megacycles 

DC Plate Voltage .. . 4500 
DC Grid-No.2 Voltage . 600 
DC Grid-No.1 Voltage . . . " -120 
Peak RF Plate Voltage, approximate 3000 
Peak RF Grid-No.1 Voltage .. 140 
DC Plate Current ...... 0_6 

DC Grid-No.2 Current . . . 0.018 
DC Grid-No_ 1 Current ... ... 0_080 
Driving Power, approximate . 100 
Power Output, approximate# ... . . 1800 
Output Circuit Efficiency .. 90 
Cathode Bombarding Power· . . . 160 
Cathode Bombarding Voltage, 

approximate . . . 610 
Cathode Bombarding Current, 

approximate . . . 0.260 

7000 
750 
1.0 
6.0 
40 

Volts 
Volts 
Amperes 
Kilowatts 
Watts 

6500 Volts 
700 Volts 

-100 Volts 
Volts 

140 Volts 
0.8 Ampere 

0.025 Ampere 
0.100 Ampere 

100 Watts 
3200 Watts 

90 Percent 
165 Watts 

630 Volts 

0.260 Ampere 

Plate Dissipation ........ . 
DC Grid-No. 1 Voltage .. . 
DC Grid-No.1 Current .. . 

3.5 
120 

........ 0.150 

Grounded-grid Circuit at 800 Megacycles 
DC Plate Voltage .. . .. .. 4500 

DC Grid-No_ 2 Voltage ... 600 

DC Grid-No.1 Voltage . .. . .. -120 

Peak RF Plate Voltage, approximate . 3000 

Peak RF Grid-No.1 Voltage . 140 

DC Plate Current . . . 0.6 

DC Grid-No.2 Current .. . . . ... 0.018 

DC Grid-No.1 Current .... 0.080 

Driving Power, approximate ... 90 

Power Output, approximate# .. 1250 

Output Circuit Efficiency .... 83 

Cathode Bombarding Power· ... 150 

Cathode Bombarding Voltage, approximate 600 

Cathode Bombarding Current, approximate 0.250 

Ampere 
Ampere 

Ampere 
Ampere 
Watts 

Watts 
Percent 
Watts 
Watts 
Volts 
Ampere 

Volts 
Volts 
Volts 
Volts 
Ampere 
Ampere 
Ampere 
Watts 
Watts 
Percent 
Watts 
Volts 
Ampere 

Kilowatts 
Volts 
Ampere 

Volts 
Volts 
Volts 
Volts 
Volts 
Ampere 
Ampere 
Ampere 
Watts 
Watts 
Percent 
Watts 
Volts 
Ampere 
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• The cathode of the GL· 7985, because of transit-time effects which raise the temperature of the cathode, is subjected to considerable 
back bombardment in ultra-hilh-frequency service. The amount of heatinl due to bombardment is a (unction of the operating 
conditions and frequency, and must be compensated for by a reduction of the cathode power input to prevent overheatinl of the 
cathode with resultinl short life. In any case it is important from a tube life standpoint to keep the cathode power at as Iowa 
level as possible consistent with required performance. Bombarder power should be monitored by a suitable wattmeter or DC volt
meter and milliammeter arrangement. For long life, the tube should be put in operation with about 180 watts bombarding power. 
After the circuit has been adjusted for proper tube operation, bombarding voltale should be reduced to a value slightly above that 
at which circuit performance is affected. Minor circuit readjustment may be necessary after the above adjustment. The procedure 
for determining proper bombarding power should be repeated periodically. 

t Represents maximum usable cathode current (plate current plus current to each grid) for any condition of operation. 

§ Measured with complete isolation between cathode and plate. 

~ Output capacitance measured between anode and screen grid. Control grid connected directly to screen grid . 

• # Useful power output inc1udinl power transferred from driver stale. 

NOl'E 1: Top portion same as top 
portion of Hansen B2T16 
Mates with Hansen 2-317 
Socket or equiv. 

~" I" 
t3~i6 

HANOL.E 

'1IEW Ai ~ 

ANoDE TER"'IN-'L 

SCIf££\I-<OI\\\> T,"RIoII'''AI.. 
(TAPE1\~ DOWN TO 2.350") 

TERMINAL 

.662"%.010" OIA.(e) t 
~+.-'~-~-----FILAMENT TERMINALS 

The following indicator readings are 
measured with respect to a centerline 
determined by the centers of the anode 
terminal and control grid terminal. 

A-69087-72870 

Total Indicator Readings -
Diameter A 0.024 inches 
Diameter B 0.024 " 
Diameter C 0.030 " 
Diameter D 0.050 " 

5-63 
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Electrical 
Minimum Bogey 

Heater Voltage ' ... 6.3 
Heater Current .. 3.8 
Cathode Heating Time 
Amplification Factor, 

G, to G" Eb= 1000V 
DC ; E g 2=275V DC; 
I b=0.2 A DC . . 14 

Peak Cathode Currentt 
Direct Interelectrode 

Capacitances 
Cathode to Platet .. 0.006 
Input, G2 tied to G\. 19.5 
Output, G 2 tied to G \+ 6.4 

Mechanical 
Mounting Position- Any 
Net Weight, approximate .. . . . . . . . . . . . . 

GL-8500 

GL.8S00 
ET.T1713 

Page 1 
3-64 

IEIRODE 
RADIO-FREQUENCY AMPLIFIER 
CW SERVICE 
GROUNDED-GRID OPERATION 

FORCED-AIR COOLED 
METAL AND CERAMIC 

INTEGRAL RADIATOR 

The GL-8500 is a reliable power tetrode 
that delivers useful output to 1250 mega
cycles or higher. This tube is particularly 
suitable for application in the final output 
or driver stage of military-communica
tions systems. 

Operating as a Class C CW amplifier 
at 900 megacycles, the gain is approxi
mately 15 at the 200-watt level. 

As a Class B linear amplifier in the 
225- 400-megacycle range, the tube will 
deliver 110 watts of carrier power modu
lated up to 100 percent. Since a power 
gain of 20 may be realized, drive require
ments are low- approximately 5 watts at 
carrier level. 

Features of the GL-8500 include long 
life and reliability, high gain, high 
linearity, and resistance to shock and 
vibration. 

These together with such design factors 
as an oxide-coated cathode, coaxial ele
ments, and metal-ceramic construction 
make the tube well adapted to application 
in modern systems where performance 
and reliability are important. 

Thermal 
Maximum Cooling- Forced Air§ 

6.8 Volts Through Radiator, at 
Amperes Sea Level" 
Minutes Plate Dissipation . 500 400 300 Watts 

Air Flow, 45 C In-
coming Air Tem-
perature, mini -
mum . ........ 17.0 12.0 6.5 Cubic Feet 

1.75 Amperes per Minute 
Static Pressure, ap-

proximate ....... 0.9 0_5 0.2 Inches-
/J./J.f Water 
/J./J.f Radiator Hub Tem-
/J./J.f perature, at Point 

Adjacent to Anode 
Seal. . . ... 250 C 

Seals 
Screen-Grid to Con-

1.0 Pounds trol -Grid, approxi-
mate . 1 Cubic Feet 

per Minute Heater to Cathode, 
approximate . .. . . Cubic Feet 

per Minute Ceramic Temperature 
at Any Point, maxi-
mum .. 200 C 

GENERAL. ELECTRIC 
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Maximum Ratings 

DC Plate Voltage . 
DC Grid·No. 2 Voltage . 
DC Plate Current . 
Plate Input . . . 
Grid·No. 2 Input ..... . . . . . 
Plate Dissipation . 

RADIO-FREQUENCY POWER AMPLIFIER-CLASS B LINEAR 

Carrier conditions per tube for use with a maximum modulation factor of 1.0 

2000 
320 

0.250 
500 

5 
500 

Volts 
Volts 
Amperes 
Watts 
Watts 
Watts 

Typical Operation 

Grounded·Grid Circuit at 225-400 Megacycles 
DC Plate Voltage .. .. .. . ..... . . .. .. .. . . 
DC Grid-No.2 Voltage ... . . 
DC Grid-No.1 Voltage, approximate ... .. . 
Peak RF Plate Voltage #, approximate. 
Peak RF Grid-No.1 Voltage #, approximate 
DC Plate Current . . . . .. . .. .. 
Zero Signal DC Plate Current (Eel adjusted) 
DC Grid-No.2 Current. . . . .. ... . .. . 
DC Grid-No.1 Current. 
Driving Power, approximate .. . . .. . ... . . . 
Power Output" ... . . . . 

1750 
250 

-20 
1250 

40 
0.200 
0.020 
0.005 
0.010 

5 
110 

RADIO-FREQUENCY POWER AMPLIFIER AND OSCILLATOR-CLASS C TElEGRAPHY 

Key·down conditions per tube without amplitude modu/ationL::. 

900 400 Typical Operation 
Moximum Ratings Megacycles Megacycles Grounded-Grid Circuit at 900 Megacycles 

DC Plate Voltage . 1600 2000 Volts DC Plate Voltage ... 1500 2000 
DC Grid·No. 2 Voltage .. . 320 320 Volts DC Grid-No.2 Voltage . . . 210 225 
DC Grid·No. 1 Voltage . -100 -100 Volts DC Grid·No. 1 Voltage . . -40 -40 
DC Plate Current . .... . .... 0.300 0.300 Ampere DC Plate Current . 0.300 0.250 
DC Grid·No. 1 Current . 0 .050 0.050 Ampere DC Grid-No.2 Current, 
Plate Input . 480 600 Watts approximate . . . . . . . . . . . . . 0.010 0.010 
Grid·No. 2 Input . IS IS Watts DC Grid-No.1 Current, 
Plate Dissipation . 500 500 Watts approximate .. ... 0.020 0.020 
Grid-No.1 D issipation . 2 2 Watts Driving Power, approximate . 14 IS 

Power Output, approximate ~. 205 300 

Volts 
Volts 
Volts 
Volts 
Volts 
Amperes 
Amperes 
Amperes 
Amperes 
Watts 
Watts 

Volts 
Volts 
Volts 
Ampere 

Ampere 

Ampere 
Watts 
W atts 

* Because the temperature of the cathode is increased by back bombardment of electrons at UHF, required heater voltage for optimum 
life decreases with increasing frequency. The amount of heater-voltage r eduction is dependent on operating conditions. However, 
this voltage should not be less than 5.5 volts. 

t Represents maximum usable cathode current (plate current plus current to each grid) for any condition of operation. 
t Measured with a 6-inch minimum diameter flat metal disk attached to the screen-grid ring. Control grid connected to the screen 

grid . 
• Output capacitances measured between a node and screen grid. Control grid connected directly to screen grid. 
§ Forced-air cooling to be applied before and during the application of any voltages. 
··Provision must be made for unobstructed passage of cooling air between radiator fins and between the anode terminal and adjacent 

radiator fin. 
"Useful power output as measured in output-circuit load. 
~ Useful power output including power transferred from driver stage. Output circuit efficiency approximately 80 percent. 
L::.Modulation essentially negative may be used if the positive peak of the envelope does not exceed 11 5 percent of the carrier condi-

tions. 
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CONSTANT CURRENT CHARACTERISTIC 
SCREEN VOLTAGE = 250 VOLTS 
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.'Z.<DCQ·i.O 1 o· "2.~OLE5 
FOR EXTR,,",CTOR 
TI-\RLl TOP f=1~ ONLY 

r--=,.\:'O!.OOSDIA. -I 
, ~'~~'S!'OOIODIA'l l t 

I--.SIZS!.OOIODIA--i 1 DIREC.\\O~ OF 
I " . I I NSE.R'ION 

I 
.....,.33ot.OOI \~TO TUBE. 

01"'-. I 

I I I 

J~~~~~~~~~~f SUR~ACE·A· 
ANODE HUB TEMPERATlJRE 

MEASURED AT THIS POINT. 

2.281";t.OIO" DIA.--

...... ----- I-%DIA . 

GAGE.IL , 

CATHODE AND 
~\LAME~T TERMINAL 

FILAMENT CUP TERMINAl. 

(BOTTOM OF C.UP MUST 

NOT BE USED AS A 
5(JCKET STOP,) eONeI!;NTRleITIES: 

The following total indicator readings are measured with 

respect to a centerline determined by the centers of the 

anode terminal and control grid terminal. 

Diameter A - 0 .0)0 inches 
Diameter B - 0.016 incl,es 
Diar.eter e - 0.0)6 inche s 
Diameter 0 - 0.042 inche s 

Total indicator reading of filament cup terminal diameter 

(D) measured with re spect to center of cathode and fila

ment terminal diameter (e) - 0 .016 inche s . 

A-69087 - 72B58 

SURFAC.e. 'A' 

ZP-I030 

DIREC.'TIO\<.l 0 
I\<.lSE.RiION 
l\<.liO TUe.e. 

, 
:2.343 

:!: .0005 

---L 

CATHODE AND FILAMENT TERMINAL GAGES 

When inserted over the cathode and filament terminal. 

gage #1 shall not contact the tube REFERENCE SURFACE 

at gage SURFACE "A". 

When inserted over the cathode and filament terminal. 

gage #2 shall contact the tube REFERENCE SURFACE 

at gage SURFACE "A". 

12-31-62 

TUBE DEPARTMENT 

GEN ERAL. ELECTRIC 
Owensboro, Kentucky 
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GL-8513 

IEIRODE 
VHF-UHF 
RING-SEAL CONSTRUCTION GROUNDED-GRID CIRCUIT 

GL-8513 
ET.Tl716 

Page 1 
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FORCED-AIR COOLED 
METAL AND CERAMIC 

The GL-8513 is a four-electrode transmitting tube featuring a metal-and-ceramic envelope for use as a power amplifier or oscillator in grounded-grid circuits with both grids maintained at radio-frequency ground potential. The output circuit is connected between the anode and the screen grid. The anode is capable of dissipating 4 kilowatts. Cooling is accomplished by forced air with the radiator an integral part of the anode. The cathode is a unipotential thoriated-tungsten cylinder, heated by electron bombardment. Maximum ratings apply up to 800 megacycles, although higher frequency operation is possible. 
As a Class B linear power amplifier the tube will deliver 1500 watts at carrier level. 
In narrow band, Class C, grounded-grid, amplitude-modulated service, the GL-8513 has a useful carrier-power output in excess of one kilowatt. In Class C Telegraphy, it has a useful power output of 3 kilowatts of continuous power as an amplifier or oscillator. 

Electrical 
Mini-

Bogey mum 
Cathode 

Heater Voltage . 6.7 
Heater Current at 7.0 Volts 

Without Cathode Bombarding 14.5 
With 150 Watts Cathode 

Bom barding ... 13.5 
Heater Starting Current . 
Heater Cold Resistance 0.041 
Cathode Bombarding Power " .. 170 
Cathode Bombarding Voltage, DC 

For 170 Watts Bombarding 
Power .. 650 

For 195 Watts Bombarding 
Power .. 700 

Cathode Heating Time ... 
Amplification Factor, G2 to G, ; 

Eb = 4000 volts; Ib = 0.5 ampere 20 
Peak Cathode Currentt . 
Direct Interelectrode Capacitances 

Cathode to Plate§ . 0.01 
Input, G~ tied to G, 27.8 
Output, G2 tied to G" r . . 6.7 

Mechanical 
Mounting Position- Vertical, Anode-end Up 
Net Weight, approximate . 

Maxi· 
mum 

7.0 Volts 

Amperes 

Amperes 
25 Amperes 

Ohms 
195 Watts 

Volts 

Volts 
Minute 

6 Amperes 

Ililf 
Ililf 
Ililf 

. . 12.5 Pounds 

Thermal 
Type of Cooling- Forced Air 
Air Flow Through Radiator, at Sea Level 

Plate Dissipation Air Flow Static Pressure 
4.0 Kw 135 CFM 2.8 In. 

Seals 
Screen-grid to Control-grid, 

minimum . 
Heater-to-cathode, minimum .. 
Anode Ceramic, minimum . 

Incoming Air Temperature, 

15 Cubic Feet per Minute 
7.5 Cubic Feet per Minute 
10 Cubic Feet per Minute 

maximum 55 C 
Anode Hub Temperature, maximum 250 C 
Temperature of Anode Ceramic and 

Seals, maximum .. 250 C 
Temperature at Any Other Point, 

maximum . . 200 C 
Forced-air cooling to be applied before and during the application of any voltages. Air flow on heater-to-cathode seals must be maintained for one minute after removal of heater voltage. The radiator air ducting can be constructed so that air is forced along the anode seal and ceramic through the anode contact fingers and additional holes in the plate contact ring to accomplish the anode ceramic and anode seal cooling. The volume of cooling air indicated for the various seals is approximate only. Distribution of cooling air will vary with configuration of the cavity about the tube. 

RADIO-FREQUENCY POWER AMPLIFIER-CLASS B 
Carrier Conditions per Tube for Use with a Maximum Modulation Faclor of 1.0 

Maximum Ratings. Absolute Values DC Grid-No. 1 Voltage, approximate . - 50 Volts DC Plate Voltage ... . .... 9000 Volts DC Plate Current . 0.600 Ampere DC Grid-No.2 Voltage . 800 Volts DC Grid-No.2 Current . . . 0.010 Ampere DC Plate Current .. . 0.800 Ampere DC Grid-No.1 Current .. . 0.060 Ampere Plate Input . 6.0 Kilowatts Driving Power, approximate . 160 Watts Grid-No.2 Input. 25 Watts Measured at crest of audio-frequency Plate Dissipation 4.0 Kilowatts cycle with modulation factor of 1.0 
Power Output# .. . . 1500 Watts 

Typical Operation Circuit Efficiency . 90 Percent Plate Dissipation . .. 2500 Watts Grounded-grid Circuit, 225- 400 Megacycles Cathode Hombarding Power *. 170 Watts DC Plate Voltage ... 8000 Volts Cathode Bombarding Voltage . 650 Volts DC Grid-No. 2 Voltage 750 Volts Cathode Bombarding Current .. '0.260 Ampere 

GENERAL. ELECTRIC 
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PLA TE MODULATED RADIO-FREQUENCY AMPLIFIER-CLASS C TELEPHONY 
Carrier Conditions with a Maximum Modulation Foclor .of 1.0, Screen Modulation Required 

Maximum Ratings, Absolute Values DC Grid·No. 2 Voltage 400 

DC Plate Voltage .... 4500 Volts DC Grid·No. 1 Voltage . ... -100 

DC Grid-No.2 Voltage 500 Volts Peak RF Plate Voltage . 2500 

DC Grid·No. 1 Voltage . -120 Volts Peak RF Driving Voltage 120 

DC Plate Current O.BO Ampere DC Plate Current. .0 .570 

DC Grid-No.1 Current 0.120 Ampere DC Grid·No. 2 Current .... 0.020 

Plate Input . 3.60 Kilowatts DC Grid·No. 1 Current, approximate · . 0.100 

Grid·No. 2 Input 25 Watts Driving Power, approximate .... · . 100 

Plate Dissipation 4.0 K ilowatts Power Output# .. 1250 
Output Circuit Efficiency . . . 90 
Cathode Bombarding Power '. 165 

Typical Operation Cathode Bombarding Voltage, approximate 630 
Grounded-grid Circuit at 400 Megacycles Cathode Bombarding Current, 

DC Plate Voltage . .. 4000 Volts approximate .. · . 0.260 

RADIO-FREQUENCY AMPLIFIER AND OSCILLATOR-CLASS C TELEGRAPHY 
Key Down Conditions per Tube Without Amplitude Modulation 

Maximum Ratings, Absolute Values Power Output, approximated .. IBOO 3200 

DC Plate Voltage 7000 Volts Output Circuit Efficiency 90 90 

DC Grid-No.2 Voltage 750 Volts Cathode Bombarding Power' . 160 165 

DC Plate Current .. 1.0 Amperes Cathode Bombarding Voltage, 

Plate Input . 6.0 Kilowatts approximate 610 630 

Grid· No. 2 Input . 40 Watts Cathode Bombarding Current, 

Plate Dissipation 4. 0 Kilowatts approximate 0.260 0.260 

DC Grid·No. 1 Voltage 120 Volts Grounded-grid Circuit at 800 Megacycles 
DC Grid·No. 1 Current 0.150 Ampere DC Plate Voltage . 4500 

DC Grid·No. 2 Voltage 600 
Typical Operation DC Grid·No. 1 Voltage ' · - 120 

Grounded·grid Circuit at 400 Megacycles Peak RF Plate Voltage, approximate · . 3000 
DC Plate Voltage . 4500 6500 Volts Peak RF Grid·No. 1 Voltage . . 140 
DC Grid-No.2 Voltage . 600 700 Volts DC Plate Current . 0.6 
DC Grid-No.1 Voltage -120 - 100 Volts DC Grid·No. 2 Current . · . 0.0IB 
Peak RF Plate Voltage, DC Grid ·No. 1 Current .. . . . O.OBO 

approximate .. 3000 Volts Driving Power, approximate ... 90 
Peak RF Grid ·No. 1 Voltage . 140 140 Volts Power Output, approximate#. ....... 1250 
DC Plate Current . 0.6 O.B Ampere Output Circuit Efficiency B3 
DC Grid-No.2 Current . O.OIB 0.025 Ampere Cathode Bombarding Power ' 150 
DC Grid·No. 1 Current . O.OBO 0.100 Ampere Cathode Bombarding Voltage, approximate .. 600 
Driving Power, approximate .. 100 100 Watts Cathode Bombarding Current, approximate . . 0.250 

Volts 
Volts 
Volts 
Volts 
Ampere 
Ampere 
Ampere 
Watts 
Watts 
Percent 
Watts 
Volts 

Ampere 

Watts 
Percent 
Watts 

Volts 

Ampere 

Volts 
Volts 
Volts 
Volts 
Volts 
Ampere 
Ampere 
Ampere 
Watts 
Watts 
Percent 
Watts 
Volts 
Ampere 

, The cathode of the GL·B513, because of transit · time effects which ra ise the temperature of the cathode, is subjected to considerable 
back bombardment in ultra·high·frequency service. The amount of heating due to bombardment is a function of the operating 
conditions and frequency, and must be compensated for by a reduction of the cathode power input to prevent overheating of the 
cathode with resulting short life . In any case it is important from a tube life standpoint to keep the cathode power at as Iowa 
level as possible consistent with required performance. Bombarder power should be monitored by a suitable wattmeter or DC 
voltmeter and milliammeter arrangement. For long life, the tube should be put in operation with about IBO watts bombarding 
power. After the circuit has been adjusted for proper tube operation , bombarding voltage should be reduced to a value slightly 
above that at which circuit performance is affected . Minor circuit readjustment may be necessary after the above adjustment. 
The procedure for determining proper bombarding power should be repeated periodically. 
Represents maximum usable cathode current (plate current plus current to each grid) for any condition of operation . 

§ Measured with complete isolation between cathode and plate. 
' I Output capacitance measured between anode and screen grid. Control grid connected directly to screen grid . 
. # Useful power output including power transferred from driver stage. 

Courtesy of http://BlackRadios.terryo.org
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Tetrode I GL·8866 

TUBES 

GRID-PULSED SERVICE HEAT-SINK AND FORCED-AIR COOLED 

GROUNDED-GRID OPERATION MET AL AND CERAMIC 

The GL-8866 is a reduced-size heat
sink-cooled version of the GL-6283 
especially designed for pulsed-amplifier 
or oscillator service at L-band frequen
cies. This tetrode is particularly well 
suited for use in airborne radar equip
ment such as IFF transponders. 

The tube is capable of providing useful 
output at frequencies up to approxi
mately 1500 megacycles. 

Electrical 

Heater Voltage (See Note 1) ..... 
Heater Current . . 
Cathode Heating Time ... 
Direct Interelectrode Capacitances * 

Cathode to Platet . 
Input. . . . ... .. . ........ . 
Output ............... . 

Mini
mum 

Mechanical 
Mounting Position-Any 
Net weight, approximate ...... . 9 

Bagey 

6.3 
3.8 

0.006 
20 
8.9 

Maxi
mum 

Volts 
Amperes 
Minute 

Ounces 

Features of the 8866 include long life 
and reliability, long pulse width and high 
gain. 

Thermcd 
Cooling-Heat-sink and Forced-Air:!: 

Anode Temperature§, maximum .. 250 
Seals 

Screen and Control Grid, approximate .. 

Heater and Cathode, approximate . 

Ceramic Temperature at Any Point, 
aaximum . .. .. .. ............ 200 

C 

Cubic Foot 
per Minute 

Cubic Foot 
per Minute 

C 

RADIO-FREQUENCY POWER AMPLIFIER-CLASS C 

Maximum Ralings 

Pulsed Drive, 1250 Megacycles 
DC Plate Voltage . . . . . . . . . . . ... 3.5 
DC Plate Current, during pulse . .......... 5 
DC Grid-No.2 Voltage .. . . . . 750 
DC Grid-No.2 Input. . . . . . . ... 5 

Kilovolts 
Amperes 
Volts 
Watts 

Typical Operalian 

Grounded-Grid Service at 1100 Megacycles, 
DC Plate Voltage ................ 2.5 
DC Plate Current, during pulse .... 1.4 
DC Grid-No.2 Voltage .. .600 
DC Grid-No. 2 Current, during 

7<1A Output Circuit 
2.5 Kilovolts 
1.0 Amperes 

600 Volts 

DC Grid-No.1 Voltage . . . . . . . - 200 Volts ~~.. .. ~ 0 Milliamperes 
Volts Plate Dissipation . . . 150 

Pulse Width ".. . .... 15 
Duty Factor"¢. ... . .. . .. . .. 02 

Watts 
Microseconds 

DC Grid-No.1 Voltage .......... - 70 -70 
DC Grid-No. 1 Current, during 

pulse . ..90 
Driving Power at the Tube, during 

pulse .. " . . . .... .. 165 
Power Output, during pulse (use-

ful) . .... .. .. .. .. .. .1.6 
Pulse Width . . . .... 6 
Duty Factor . . . . . . .... 02 

80 

95 

1.0 
6 

.02 

Milliamperes 

Watts 

Kilowatts 
Microseconds 

Note 1: Under the typical operating conditions shown the heater voltage should be reduced to approximately 6.0 volts because of 
back-heating resulting from transit-time effects. 

* Control grid connected directly to screen grid. 
t Complete external shielding between cathode and plate. 
t Forced air cooling should be applied during the application of any voltages. 
§ A suitable heat-sink clamping arrangement must be provided to limit the anode hub temperature to the value specified; the tem

perature is measured at the point indicated on the outline drawing. 
"For applications that require longer pulses or higher duty refer to the tube manufacturer for recommendations . 
• Pulse duration measured between points at 70 percent of peak value. The peak value is defined as the maximum value of a smooth 

curve through the average of the fluctuations over the top portion of the pulse. 
¢ Maximum ratio of on-time to elapsed time during any 7.5-millisecond period. 

GENERAL. ELECTRIC 
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HEAT-SINK 
CLAMPING AREA 

, I" 
gll±-

1- 32 
32 

CONTR.OL - GRID 
TERMINAL 

CATHODE AND 
FILAMENT TERMINAL 

FILAMENT-CUP 
TERMINAL 
( BOTTOM OF CUP MUST NOT 

~"DIA 
8 MAX 

I 
1.325,,±O.005" 

DIA "A" , 

SEAL - OFF PROTECTIVE CAP 
(DO NOT USE AS CONTACT SURFACE) 

0.030 · MAX 

ANODE HUB TEMPERATURE 
MEASURED AT THIS POINT 

ANODE TERMINAL 

SCREEN GRID TERMINAL 

CONTACT AREA 

~"MIN OUTSIDE 
8 CONTACT AREA 

'----~ 0.324"±O.004"DIA "c" 

~ __ -+-_0.186"±O.005" DIA "0" 

BE USED AS A SOCKET STOP) 

CONCENTRICITIES: 

THE FOLLOWING TOTAL INDICATOR READ INGS ARE MEASURED WITH RESPECT 
TO A CENTERLINE DETERMINED BY THE CENTERS OF THE ANODE TERMINAL 
AND CONTROL -GRID TERMINAL . 

DIAMETER "A' - 0.030 INCH 
DIAMETER "B"- 0.0 16 INCH 
DIA METER "c" - 0 .036 INCH 
DIAMETER " 0 "- 0.042 INCH 

TOTAL INDICATOR READING OF FILAMENT CUP -TERMINAL DIAMETER (D) 
MEASURED WITH RESPECT TO CENTER OF CATHODE AND FILAMENT
TERMINAL DIAMETER (C) 0 .016 INCH . 

TUBE DEPARTMENT 

GENERAL. ELECTRIC 
Schenectady, N. Y. 12305 
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DATA FOR DEVELOPMENTAL TYPES 

NOTE: 

Both electrical and mechanical characteristics of develop
mental types are subject to change: therefore, it is recom
mended that designers consult with their General Electric 
field representative before designing equipment around de
velopment types. (See inside back cover) 
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A-0897 

PLANAR TRIODE 

DESCRIPTION AND RATING 

For Grounded-Grid Oscillator And Amplifier Service 

The A-0897 is a meta1-and-ceramic, high-mu triode designed for use as 
a grounded-grid oscillator or amplifier at frequencies as high as 2500 mega
cycles. 

GENERAL 

Electrical 

Cathode - Coated Unipotential 

Heater Characteristics and Ratings 
Heater Voltage, AC or DC 
Heater Current at Ef = 6.3 volts 
Direct Interelectrode Capacitances§ 

Grid to Plate: (g to p) 
Grid to Cathode: (g to k) 
Plate to Cathode: (p to k) 

Mechanical 

Ope!ating Position - Any 

Net Weight, approximate 

MAXIMUM RATINGS 

Absolute-Maximum Values 

* 
1.03* 

2.01 
6.5 

0.023 

2 

Volts 
Amperes 

pf 
pf 
pf 

Ounces 

Radio-Frequency Power Amplifier and Oscillator - Class C Telegraphy 

Key-down Conditions per Tube Without Amplitude 
Heater Voltage* 
DC Plate Voltage 
Negative DC Grid Voltage 
Peak Positive RF Grid Voltage 
Peak Negative RF Grid Voltage 
DC Grid Current 
DC Cathode Current 
Plate Dissipation# 
Grid Dissipation 
Envelope Temperature at Hottest Point** 

Modulation~ 

4.5 to 6.3 
1000 

150 
30 

400 
50 

125 
10 

2.0 
250 

Volts 
Volts 
Volts 
Volts 
Volts 
Milliamperes 
Milliamperes 
Watts 
Watts 
C 

Courtesy of http://BlackRadios.terryo.org



A-0897 

MAXIMUM RATINGS (Continued) 

Radio-Frequency Power Amplifier and Oscillator - Class C Telephony 

Carrier Conditions per Tube for Use With a 
Heater Voltage* 

Maximum 
4.5 

Modulation 
to 6.3 

Factor of 1.0 
Volts 

DC Plate Voltage** 
Negative DC Grid Voltage 
Peak Positive RF Grid Voltage 
Peak Negative RF Grid Voltage 
DC Grid Current 
DC Cathode Current 
Plate Dissipationb 
Grid Dissipation 

600 
150 

30 
400 

50 
100 
7.0 
2.0 

Volts 
Volts 
Volts 
Volts 
Milliamperes 
Milliamperes 
Watts 
Watts 

Envelope Temperature at Hottest Point** 250 C 

Absolute-Maximum ratings are limiting values of operating 
and environmental conditions appl i cable to any electron 
tube of a specified type as defined by its publ ished data 
and should not b e exceeded under the worst probabl e condi
tions. 

The tube manufacturer chooses these values to provid e 
acceptable serviceability of the tube, making no allowance 
for equipment variations, environmental variations, and the 
effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of 

all other electron devices in the equipment. 
The equi pment manufacturer should design so that ini

tially and throughout life no absolute-maximum value for 
the intended service is exceeded with any tube under the 
worst probable operating conditions with respect to supply
voltage variation, equipment component variation, equip
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in the characteris
tics of the tube under consid eration and of all other electron 
devices in the equipment. 

CHARACTERISTICS AND TYPICAL OPERATION 

Average Characteristics§§ 

Heater Voltage 
Plate Voltage 
Grid Voltage~~r 
Amplification Factor 
Transconductance 
Plate Current 

Radio-Frequency Oscillator - Class C§§ 

Frequency 
Heater Voltage 
DC Plate Voltage 
DC Plate Current 
DC Grid Current 
DC Grid Voltage 
Useful Power Output 

500 
6.0 
900 

90 
30 

-40 
40 

6.3 
600 

95 
24800 

75 

2500 
5.0 
900 

90 
27 

-22 
17 

Volts 
Volts 
Volts 

Micromhos 
Milliamperes 

Megacycles 
Volts 
Volts 
Milliamperes 
Milliamperes 
Volts 
Watts 
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INITIAL CHARACTERISTICS LIMITS 

Min. Bogey Max. 

Heater Current 
Ef = 6.3 volts 950 1030 1100 

Grid Voltage 
Ef = 6.3 volts, Eb = 600 volts, 

Ib = 75 rna -1.3 -2.5 -3.5 
Grid Voltage 

Ef = 6.3 volts, Eb = 600 volts, 
Ib = 1.0 rna -7.0 -9.5 -15 

Transconductance 
Ef = 6.3 volts, Eb = 600 volts, 

Ec adjusted for Ib = 75 rna 22000 24800 27500 
Amplification Factor 

Ef = 6.3 volts, Eb = 600 volts, 
Ec adjusted for Ib = 75 ma 75 95 115 

Negative Grid Current 
Ef = 6.3 volts, Eb = 600 volts, 

Ec adjusted for Ib = 75 ma 3.0 
Interelectrode Leakage Resistance 

Ef = 6.3 volts, Polarity of applied 
d-c interelectrode voltage is 
such that no cathode emission 
results 

Grid to Cathode at 500 volts 
d-c 50 

Interelectrode Capacitances 
Grid to Plate: (g to p) 1.89 2.01 2.13 
Grid to Cathode: (g to k) 6.0 6.5 7.0 
Plate to Cathode: (p to k) 0.018 0.023 0.029 

SPECIAL PERFORMANCE TESTS 

Min. Max. 

Oscillator Power Output 
Tubes are tested for power output as an 
oscillator under the following conditions: 
Ef = 5.0 volts; F = 2500 Me, min; Eb = 
1000 volts; Ib = 90 rna 15 

Low Pressure Voltage Breakdown Test 
Statistical sample tested for voltage 
breakdown at a pressure of 27 rom Hg. 
Tubes shall not give visual evidence 
of flashover when 1000 volts RMS, 60 
cps, is applied between the plate and 
grid terminals 

Milliamperes 

Volts 

Volts 

Micromhos 

Microamperes 

Megohms 

Picofarads 
Picofarads 
Picofarads 

Watts 
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A-0897 

The equipment designer should design the equipment so that heater voltage 
is centered at some value within the range of 4.5 to 6.3 volts. Heater 
voltage variations about the center value should be kept as small as 
practical and should not, in any case, exceed ±5%. The optimum center 
value of heater voltage depends on the cathode current and on other para
meters of circuit design and operation. For specific recommendations, 
contact your General Electric tube sales representative. 

Heater current of a bogey tube at Ef = 6.3 volts. 

Measured in a special shielded socket. 

Modulation essentially negative may be used if the positive peak of the 
audio-frequency envelope does not exceed 115 percent of the carrier con
ditions. 

With an adequate heat sink, the maximum dissipation rating is 100 watts. 

With an adequate heat sink, the maximum dissipation rating is 70 watts. 

An adequate heat sink must be provided. 

Where long life and reliable operation are important, lower envelope 
temperatures should be used. 

For modulation factors less than 1.0, a higher d-c plate voltage may be 
used if the sum of the peak positive audio voltage and the d-c plate 
voltage does not exceed 1200 volts. 

Adjusted for Ib = 75 milliamperes. 

Courtesy of http://BlackRadios.terryo.org



OUTLINE 
A-0897 

I 
.125"MA~ , 

rl'" . 250"MAX. --r--r ---~ ANODE POST 

r
THREAD 5/16-32 

CLASS 2A 

1.580" 
+.000" 
-.060" 

.730 11 

MAX. 

I. 289" 
MAX. 

, 
.478" 

±.OIO'1 
, 

I. 06411 

±.020" 

. (NOTE 2) 

I .060"WIDTH 
.065" 

.( 

1 R.MtX. t .2S0"DIA. 

.16sll ±.0IS" ~ .82s~~~:.0 15
11 

~t 
, .76511 MAX. 

DIA. 
.040" 

w.-I-· 7_8_4_" _±_. _O_0_8_"--*'1Lt MIN. F LA T 
f..I...-r __ 

D_1 A_._----L.,II. t 
[ J 

r 
.715" 

±.012 11 

I" 32 R.MAX. ~ •. 077"± .008" 

f 
1.120" 
MAX. 

, fo4-GRID RF TERMINAL 
~-------------~~~~~ (NOTE 1&2) 

.660" * .005" 
DIA. 

f .545" -I---------------L-
r MAX.OIA -I 

-...L..---------------t~fr= :=~ ..... _ CATHODE 
II II 

:: l! AND HEATER (NOTE 2 &3) 
II If 

HEATER TERM 1 NAL 
(NOTE 3) 

14---.218" ±.OOsll DIA. 

'----.320 11 ± .005
11 

DIA. 

NarES: 

1. Solder not to extend radially beyond grid RF terminal. 

2. Axis of threaded section shall be concentric with surface of Cathode-File 
and Grid to within .020" T.I.R •• T.I.R. to be measured on cathode and 
grid contact areas within ±.040" of center of each area. 

3. Total indicated runout of the heater-contact surface with respect to 
the cathode-contact surface shall not exceed 0.012". 
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INACTION )t 

TUBES 

PRELI MINARY 
TEC HN ICAL INFO RMATION 

These ratings represent those of current samples of 
this type. Refer to the Objective Technical Information 
sheet for design·objective ratings. 

This technical information is propr·jetary and is furnished only as a service to customers. 

ZP-1015 

Tetrode 

DEVELOPMENTAL 
TYPE 
ZP-1015 
PTI-69B 

Page 1 
9-67 

Grid-Pulsed Service 
Grounded-Grid Operation 

Heat-Sink and Forced-Air Cooled 
Metal and Ceramic 

The ZP-1015 is a heat-sink-cooledversion of the GL-7399 especially designed for pulsed-amplifier or oscil
lator service at L-band frequencies. This tetrode is particularly well suited for use in airborne IFF radar equip
ment. 

The tube is capable of providing useful output at frequencies up to approximately 1500 megacycles. 

Features of the ZP-1015 include long life and reliability, long pulse width and high gain. 

ELECTRICAL 

Heater Voltage 
Heater Current 
Amplification 

Factor, G2 to G1 . 
E g2=275 Volts DC, Eb=lOOO Volts DC , Ib = 

200 Milliamperes DC 
Cathode Heating Time ..... .. .. . 
Direct Interelectrode Capacitances* 

Cathode to Plate t 
Input. 
Output .. 

MECHANICAL 

Mounting Position - Any 

Minimum 

6.0 

1 

Bogey Maximum 

6.3 6.8 Volts 
5.6 Amperes 

10.5 

Minute 

0.012 /l/lf 
24 /l/lf 

9.3 /l/lf 

Net Weight , approximately . ..... .... . .... .. .. ... ... . .. .. . .. .. . 11 Ounces 

THERMAL 

Cooling - Heat -sink and Forced-Air t 
Anode Temperature §, maximum .. . 

Seals 
Screen and Control Grid, approximate. 
Heater 'lll.d Cathode, approximate . ... 

Ceramic Temperature at Any Point, maximum . 

RADIO-FREQUENCY POWER AMPLIFIER - CLASS C 

Maximum Ratings 

Pulsed Dri ve, 1250 Megacycles 
DC Plate Voltage** . . .. . . 
DC Plate Current, during pulse . 
DC Grid-No.2 Voltage . 
DC Grid-No.2 Input .. . .. 
DC Grid-No.1 Voltage . 
DC Grid-No . 1 Current ... 

. .250 

1 
1 

.. 200 

5 
6 

1.1 
5 

-225 
1.5 

C 

Cubic Foot per Minute 
Cubic Foot per Minute 
C 

Kilovolts 
Amperes 
Kilovolts 
Watts 
Volts 
Amperes 

The specifications of this type are subject to change. This device is now under development and is made available for experimental purposes only. For the most 
recent information concerning the status of this development, please consult your local Power Tube Department Regional Sales Office, or current Preliminary Tech. . . ~~~wm~ ______________________________ ___ 

Courtesy of http://BlackRadios.terryo.org
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RADIO-FREQUENCY POWER AMPLIFIER - CLASS C (CONT'D) 

Maximum Ratings (Cont'd) 

Pulsed Drive, 1250 Megacycles (Cont 'd) 
Plate Dissipation . . . . . . .... . 
Pulse Width" 0 ..... . 
Duty Factor" ~ ..... . ... . 

Typical Operation 

Grounded-grid Service at 1100 Megacycles, 3/4A 
DC Plate Voltage ................ . 
DC Plate Current, during pulse .. ... ..... . 
DC Grid-No.2 Voltage .......... . . . .. . . 
DC Grid-No.2 Current, during pulse ...... . . 
DC Grid-No.1 Voltage .......... . . . 
DC Grid-No.1 Current, during pulse ... . 
Driving Power at Tube, during pulse 
Power Output, during pulse (useful) . .. .. 
Pulse Width 0 
Duty Factor ~ ... . .... . ....... . . . 

* Control grid connected directly to screen grid. 

· ....... 150 
· ....... 15 
· . ..... 0.01 

Output Circuit 
· . . . . . . . . . . ..... 4.8 
· . .................. 4.2 
· . . . . . . ............ 1 
· .. ................. 100 
· . .. . ....... . ...... -200 
· . . . . . . . . .... 200 
· . . . . . . . . . . . . .. . .. 1.5 
· . ... .. . .. ........ " 11 

. ... ... . ........ 15 
· .. .. . . . ........... 0.01 

t Complete external shielding between cathode and plate. 
t Forced-air cooling should be applied during the application of any voltages. 

Watts 
Microseconds 

Kilovolts 
Amperes 
Kilovolt 
Milliamperes 
Volts 
Milliamperes 
Kilowatts 
Kilowatts 
Microseconds 

§ A suitable heat-sink clamping arrangement must be provided to limit the anode hub temperature to the value 
specified; the temperature is measured at the pOint indicated on the outline drawing. 

** A minimum surge-limiting resistance of 50 ohms must be placed between the plate of the tube and the B+ pow
er supply at steady-state voltages greater than 3.5 kilovolts. 

"For applications that require longer pulses orhigher duty refer to the tube manufacturer for recommendations. 
o Pulse duration measured between points at 70 percent of peak value. The peak value is defined as the maximum 

value of a smooth curve through the average of the fluctuations over the top portion of the pulse. 
~ Maximum ratio of on-time to elapsed time during any 15 millisecond period. 

Courtesy of http://BlackRadios.terryo.org



-250 

-200 

-150 

~ g -100 

z 
W -50 
~ 
~ 
g 0 

~ o 
I 50 
~ 
U 

100 

150 

~/ 
Ic,7 ~- - 1-- -f 

e -'-- j-.,...... 
- . -

LI 
_. 

"'-3 '7 
;: - -- f __ 

........ 

I :L 
v _ oJ 

/ 
0.1 ---

r-

/ 

/ 

1000 

CONSTANT CURRENT CHARACTERISTIC 
SCREEN VOLTAGE = 1000 VOLTS 

ALL VOLTAGES REFERENCED TO CONTROL GRID 

a_ 
2 

~ ......... ) 0 -t - r-~ lL ,0_1 Ib r-- 0.2 
"f'. -- 7 I- ~1- r-l -- -- -- -- <---ra 

---- I /' -- r-=-==: I 7 --
/ II / / 20 

"'-..;;:; 1-:: -- itt/ 7- f- 1--

t--
-f --I-- -i f-f - Z -- -- -- --1--- -- -- 16 

r--r--t-- jjl / ,? 

/T --- 8 VI I..-~ 

1-7 
-""\.- -- I-- 1-- --

V '+ 

j 
II I 

v 

2000 3000 4000 5000 

PLATE VOLTAGE IN VOLTS 

6000 

ZP-1015 
PTI-69B 

Page 3 
9-67 

Courtesy of http://BlackRadios.terryo.org



ZP-1015 
PTI-69B 
Page 4 
9-67 

NOTES: 
1. Bottom of cup must not be used as a socket 

stop. 
2. Max. eccentricity 0.015" 
3. Max. eccentricity 0.008" 
4. Max. eccentricity 0.018" 
5. Max. eccentricity 0.021" with respect to 

centerline determined by centers of anode 
and control-grid terminals. 

6. Max. eccentricity 0.008" with respect to 
cathode terminal. 

SEAL-OFF 
/PROTECTIVE CAP 

/. COO NOT USE AS 
:'--_;-=-"/~I =--.L CONTACT SURFACE) 

21132 
MAX. 

~------------~~~--~-r 
030 R. MAX. 718 

255164-
±3/32 --I MIN. I_ 2.281 ±.oIO DIA. 

~t _______ -Ir __ -L ______ ~~~~ 

191'64 ± 11'64 

t 
t 123132 

±3164 9132±1/ 32 

CATHODE AND FILAMENT 
TERMINAL (NOTE #4) 

FILAMENT CUP TERMINA~ ~ .. t--=~===~~--~ 
(NOTES #1 0 50 6) 

SCREEN-GRID TERMINAL 

.324 ±.o04 DIA. 

TUBE DEPARTMENT 

GENERAL. ELECTRIC 
Schenectadv.N. Y. 12305 

Courtesy of http://BlackRadios.terryo.org



· . • GENERAL @ ELECTRIC PRELIMINARY 
TECHNICAL INFORMATION DEVELOPMENTAL 

TYPE , POWER TUBE DEPARTMENT 
Schenectady 5, N. Y. 

These ratings represent those of current samples of 
this type. Refer to the Objective Technical Information 
sheet for design-objective ratings. 

This technical information is proprietary and is furnished only as a service to customers, 

ZP-1016-B 

TRIODE 

High Voltage Series-Regulator Service 

I 

ZP1016-B 
PTI-115 

Page 1 
5-1-63 

Metal and Ceramic 

The ZP -1016-B is a metal-ceramic triode for high voltage series regulator service. Its features make this 
tube very desirable for use in regulation of DC voltages up to 10,000 volts. An average power handling capability 
of 300 watts helps fill a void in the power spectrum of tubes available for this type of service. 

ELECTRICAL 

Heater Voltage ........ . 
Heater Current ........ . 
Cathode Heating Time ... . 
Direct Interelectrode Capacitances 

Output ...................••... 
Input ........................ . 
Plate to Cathode ................ . 
Amplification Factor ............. . 
Plate Current @ Eg = 0; Eb = 600 volts .. 
Grid Voltage @ Eb = 10,000 volts; 

Ib = 0.001 ampere ..........•.. 

MECHANICAL 

Mounting Position - Any 
Net Weight, approximate ... 

THERMAL 

Cooling - Forced Air 
Anode Temperature, maximum ................. . 
Seals and Tube Temperature at Any Paint, maximum .. . 

HIGH VOLTAGE SERIES REGULATOR 

Maximum Ratings 
DC Plate HOldoff Voltage* .. . 
DC Grid Voltage** ....... . 
Plate DiSSipation . 
DC Plate Current ........ . 

Minimum Bogey 

6.3 
3.8 

1 

6.7 
8 

10 
0.300 

1300 

* Minimum circuit impedance in combined cathode and anode circuits equals 4000 ohms. 
** Equivalent series Rg = 0.25 to 1.0 megohms. 

Maximum 

Volts 
Amperes 
Minute 

/.tU f 

.35 iJl.'f 

Ampere 

Volts 

1.0 Pound 

180 C 
200 C 

10 
-4 

300 
250 

Kilovolts 
Kilovolts 
Watts 
Milliamperes 

The specifications of this type are subject to change. Delivery of sample. and the existence of these data do not imply continued avoilability of types with the 
same characteristics or dimensions. For the most recent information concerning the status of this device, please consult your local Power Tube Department Regional 
Soles Office. 

Courtesy of http://BlackRadios.terryo.org
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NOTES 
I.NON-CONNECTeD TERMINAL MUST ALLOW 
e.N"'~Y OF A PLUG"GAGE 17I~O_D.-=ve,\.O. 
FOR A OEPT~ OF ~Z M\~nMUM. 

"1O-"3~ NUT t, '2. ~C.FMA'2. -G'2. 
E.LASTIC SiOP-NUT CORP. 
O~ AMERICA OREQU\V. 

SE.AL-O~~ ," ,. 

_ r_P_R_O_T_E_C_T_' V_E_ -_ -_ -_ -_ --t?~~::~~2.:::4==±:::~:::'2.::;----:1 CAP ======:hI 

2.313"± .01 0" DIA.A"-~ 

2.281":t.OlO" DIA.~-~t.---- ANODE TERMINAL 31
• 

64R. MAX• 

3" 
64 R. MAX. 

Ir-L-.r-~--~------~-L~ 
2. 125"!.oio" DIJ(B"~:l...~----

GRID TERMINAL 

NON-CONNE.CTE.O TERM'NAL 
(NOTE \) CAT\400E A"'-lO 

FI'-AME.NT TEF<MINAL .'861oo~tI DIA.'D" 
.324Ii.o04- DIA."C" 

F'I LAMi:~T CUP __ .--J 

TERMINAL 
(BOTTOM Or CUP 

MUST NO, BE. USE 0 
AS A SOCKET STOP) 

A-690S7 -72B43 

CONCENTRICIT IES : 

The following total indicator readings are measured with 
.respect to a centerl ine determined by the centers of the 
anode terminal and non- connected terminal. 

Diameter A - 0.030 inches 
Diameter B - 0 .016 inches 
Diameter C - 0 .036 inches 
Diameter D - 0 .042 inches 

Total indicator readi ng of f i lament cup terminal di ameter 
(D) measured with respect to center of cathode and filament 
terminal diameter (C) 0.016 inches. 

1-62 

Courtesy of http://BlackRadios.terryo.org



I 
GENERAL ® ELECTRIC 

OBJECTIVE 
TECHNICAL INFORMATION 

These ratings represent the design objective for this 
product. Refer to the Preliminary Technical Information 
sheet for ratings currently achieved in the progression 
towards design objectives. If PTI sheets do not exist, con
sult your local Tube Department Regional Sales Office. 

DEVELOPMENTAL 
TYPE '. POWER TUBE DEPARTMENT 

Schenectady 5, N. Y. 
ZP-1024 

OTI-76 
Page 1 
9-1-62 

This technical information is proprietary and is furnished only as a service to customers. I 

Internal Feedback for Oscillator Service 
Grounded-Grid Operation 

ZP-1024 

TRIODE 

Heat-Sink and Forced-Air Cooled 
Metal and Ceramic 

The ZP-1024 is a heat-sink-cooled triode especially designed for pulsed-oscillator service in L-band, pro
viding useful output at frequencies up to approximately 1700 megacycles. 

The tube features internal feedback which eliminates the need for the complicated external Circuit arrange
ments normally required in OSCillator se rvice. 

Other features of the ZP-1024 are long life and reliability, long pulse width and high power output capability. 

ELECTRICAL 

Heater Voltage ...................... . 
Heater Current .............. . 
Cathode Heating Time ......... . 
Direct Interelectrode Capacitances 

Cathode to Plate t ...... . 
Input ..... 
Output ...................•.... 

MECHANICAL 

Mounting Position - Any 
Net Weight, approximately. 

THERMAL 

Cooling - Heat-sink and Forced-Air t 
Anode Temperature §, maximum .. 

Seals 
Screen and Control Grid, approximate. 
Heater and Cathode, approximate ...... . 

Ceramic Temperature at Any Point, maximum 

PLATE-PULSED OSCILLATOR - CLASS C 

Maximum Ratings 

DC Plate Voltage, during pulse 
DC Plate Current, during pulse 
DC Grid Voltage, during pulse .. . 
Plate Dissipation ............. . 
Pulse WidthO. . . ..... . 
Duty Factor'l cP ••••••••••••••• 

Minimum Bogey 

6.3 
3.8 

1 

0.5 
20 
7.8 

Maximum 

9 

250 

1 
1 

200 

6.5 
6.5 

-400 
150 

1 
.001 

Volts 
Amperes 
Minute 

JlJlf 
JlJlf 
JlJlf 

Ounces 

C 

Cubic Foot per Minute 
Cubic Foot per Minute 
C 

Kilovolts 
Amperes 
Volts 
Watts 
Microsecond 

The s~cificatio~s of this ~pe are subject to c~ange. This device is now under development and is made available for experimental purposes only. For the most 
recent I~formahon concernIng the status of thIS development, please consult you r local Tube Department Regional Sales Office, or current Preliminary Technical 
Informa hAn I".r t.h. -. .... ,. ....... Lo..ft fl"_h. .. 

Courtesy of http://BlackRadios.terryo.org
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PLATE-PULSED OSCILLATOR - CLASS C (Cont'd) 

Typical Operation 

Grounded-Grid Service at 1100 Megacycles, 
DC Plate Voltage, during pulse ... . . 
DC Plate Current, during pulse ... . . 
DC Grid Current, during pulse .... . . 
Power Output, during pulse (useful) 
Pulse Width 
Duty Factor ............... . 

3/4 A Output Circuit 

t Complete external shielding between cathode and plate . 
t Forced-air cooling should be applied during the application of any voltages. 

. 6.0 
6.25 

. 2.5 
.... 15 

1 
... 001 

Kilovolts 
Amperes 
Amperes 
Kilowatts 
Microsecond 

§ A suitable heat-sink clamping arrangement must be provided to limit the anode hub temperature to the value 
specified; the temperature is measured at the point indicated on the outline drawing. 

'V For applications that require longer pulses or higher duty refer to the tube manufacture r for recommendations. 
o Pulse duration is measured between pOints at 70 percent of the peak value. The peak value is defined as the 

maximum value of a smooth curve through the average of the fluctuations over the top portion. of the pulse. 
cf> Maximum ratio of on-time to elapsed time during any 1-millisecond period. 

Courtesy of http://BlackRadios.terryo.org
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---------------------------t~~~d 5E. A L· Ol=l= 
PD.OTECTIVc CAP \4E.AT SIl'J~ 

CLAMPING ARE.A 
(DO "-lOT USE At:;; COI-JTAC.T 

CSURt=AC E) 

~t--'-
32.-32. 

t 

"

7+ I 
"4-- 3l. 

I. 'O'2.5:t .005 -~ 
CIA. ''A# 

.030MAX. 

CO"-.lTAC.i 
AREA. 

ANODE HUB TEMP 
MEASURED AT 
THIS POINT 

ANODE. 
TERMINAL 

~M\~.OUTSIOE 
I ~"""" ~ CO>JTACT AREA 

~-.,L---+-+-+-_H_--.._:~~-.-~ ~ + ~ 
CATHODE AND 32..-32-
~ \ LAMENT TER-M-'-t-J-A-L--- Ol--JTROL-6R\D TE.Rk1\t-JAL 

4---- --.186±.005 OIA. lIe N 

~'LAME.t--JT (.UP-_-.J 
TERMINAL ~---\.31'Z. t. 010 

DIA. C \30TTOM 0\-= c.up 
MUST I'-lOT B~ USED 
AS A SOC\.<;E:T STOP) 

A69087-72B42 

CONCENTRICITlliS: 

The following total indicator readings are measured with 
respect to a centerline determined by the centers of the 
anode te rminal and control grid terminal. 

Diameter A - 0.030 inches 
Diam:lter B - 0.036 inches 
Diameter C - 0 .042 inches 

Total indicator reading of filament cup terminal diamCJter 
(C) measured with respect to center of cethode and fila
ment terminal diameter (B) - 0.016 inches. 

8-3-62 

Courtesy of http://BlackRadios.terryo.org



•;/ ~ ... INACTION 

TIIBES 

PRELIMINARY 
TECHNICAL INFORMATION 

These ratings represent those of current samples of 
this type. Refer to the Objective Technical Information 
sheet for design-objective ratings. 

This technical information is proprietary and is furnished only as a service to customers 

ZP-1025 

TRIODE 

DEVELOPMENTAL 
TYPE 

ZP-1025 
PTI-BOC 

Page 1 
9-67 

Internal Feedback for Oscillator Service 
Grounded- Grid Operation 

Heat-Sink and Forced-Air Cooled 
Metal and Ceramic 

The ZP-1025 is aheat-sink-cooled triode especially designed for pulsed oscillator service in L-band. This tube 
is particularly well suited for use in airborne or ground-based radar equipment. 

The tube features internal feedback which eliminates the need for the complicated external circuit arrangements 
normally required in oscillator service. 

Other features include small size, high peak power, long-pulse-width capability, long life and reliability. 

ELECTRICAL 

Heater Voltage* ........••..•....•........... 
Heater Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Cathode Heating Time .•............•.......•.. 
Direct Interelectrode Capacitances 

Cathode to Plate ••••... . . . . . . . • . • . . . . . . • • 
Input ......... . .....•........•.•...... 
Output ...............•................ 

MECHANICAL 

Mounting Position - Any 
Net Weight, approximate ............. . . . 

THERMAL 

Cooling - Heat-Sink and Forced Air 

Minimum Bogey Maximum 

6.3 Volts 
3.5 3.8 4.0 Amperes 
1 Minute 

0.45 /Juf 
15.5 Wf 

5.9 "'/Jf 

3 1/ 4 Ounces 

Anode Temperature§ ..................•...••.............. 250 C 
Ceramic Temperature at Any Point, maximum . . . . . . . . • • . . . . . . . . . .. 200 C 

PLATE-PULSED OSCILLATOR - CLASS C 

Maximum Ratings 

DC Plate Voltage, During Pulse .............................. . 
DC Plate Current, During Pulse .............................. . 
DC Grid Voltage, During Pulse .•.•............................ 
DC Grid Current, During Pulse .......•....................... 
Plate DiSSipation § .................. . .................•... 
Grid Dissipation ........................................ . 
Pulse Width 0 •••.•••.••.•••••••••••••••••••••••••••••••• 
Duty Factor ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 

8.0 
10.0 
-400 

5.0 
110 
3.5 
10 

0.003 

Kilovolts 
Amperes 
Volts 
Amperes 
Watts 
Watts 
Microseconds 

The specifications of this type are subject to change. Delivery of samples and the existence of these data do not imply continued availability of types with the same 
characteristics or dimensions. For the most recent information concerning the status f thi e,('ce please consult our local Tube De artmen' Reaional S.aln..Offk"---__ 

Courtesy of http://BlackRadios.terryo.org
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TYPICAL OPERATION 

Grounded-Grid Service at 1300 Megacycles, 3/4 A Output Circuit 

DC Plate Voltage, During Pulse . . . . . . . . . . . . . . . . . . . . . . . . . . 
DC Plate Current, During Pulse . . . . . . . . . . . . . . . . . . . . . . . . . . 
DC Grid Current, During Pulse (Grid Resistor = 50 Ohms) ... . ... . 
Power Output, During Pulse (useful) .... . . . .. .. . . ..... . ... . 
Pulse Width .................... . .... .. • . ..... . .... 
Duty Factor ...................• ... .. . .. . ..... . .... 

GRID-PULSED OSCILLATOR - CLASS C 

Maximum ~atings 

B.O 
9.0 
4.0 

40.0 
10 

0.003 

DC Plate Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
DC Plate Current, During Pulse . . . . . • . . . . . . . . . . . . . . . • . . . . . . . . . 
DC Grid Voltage ....•...•.......... . . ... . . ..... . ......... 
Plate Dissipation . ........... . .... . . •... . .... .......... . .. 
Pulse Width 0 ........... • ....... . . .. . .. . . ............... 
Duty Factor r6r6 . . . • • . . . . • . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . 

Typical Operation 

Grounded-Grid Circuit at 1100 Megacycles, 1/4 A Output 

DC Plate Voltage ................ .. .. . . . . . .. ... .. 1750 1950 
DC Plate Current, During Pulse . . . . . . . . . . . . . . . . . . . . .. 2.2 2.6 
DC Grid Voltage Supply** .......... .. ... .. . . ... . ... -97 -104 
DC Grid Current, During Pulse ........ . . .... . ..... ... 1.05 1.2 
Power Output, During Pulse (useful) ....... ... . . .. .. ... 1. 5 2.0 
Pulse Width. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 10 10 
Duty Factor ............ . ....... .. . . . .. . .. .. . ... 0.02 0.02 

6.0 
7.0 
4.3 

24.0 
10 

0.001 

2.5 
3.0 

- 200 
100 

15 
0.02 

2200 
2.7 

-104 
1.25 

2.4 
10 

0.02 

Kilovolts 
Amperes 
Amperes 
Kilowatts 
Microseconds 

Kilovolts 
Amperes 
Volts 
Watts 
Microseconds 

Volts 
Amperes 
Volts 
Amperes 
Kilowatts 
Microseconds 

* Because of back-heating due to transit time effects, it may be necessary to reduce the heater voltage. For the 
11 00 mcs, 2 kw, 0.02 duty condition, the typical heater voltage is 5.5 volts. The optimum heater voltage for any 
application should-be determined by RF performance testing. 

§ A suitable clamp-on radiator or heat-sink clamping arrangement must be provided to limit the anode hub tem
perature to the value specified. Higher plate diSSipation is allowable with provision for proper cooling. 

o Pulse duration is measured between points at 70 percent of the peak value. The peak value is defined as the 
maximum value of a smooth curve through the average of the fluctuations over the top portion of the pulse. 
For applications requiring longer pulses, refer to the tube manufacturer. 

r6Maximum ratio of on-time to elapsed time during any 3.3-millisecond period. 
r6r6Maximum ratio of on-time to elapsed time during any 75- millisecond period. 
** With a series grid resistance of 50 ohms. 

Courtesy of http://BlackRadios.terryo.org
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VOLTAGES REFERENCED 
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1600 2000 
PLATE VOLTAGE IN VOLTS 

2000 

ZP-1025 CHARACTERISTICS 
VOLT AGES REFERENCED 
TO GRID 

Ie 25 AMPERES 

20 

15 

10 
Ib= 35 

AMPERES 
5 

30 
25 2 

20 

15 

10 

5 
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-.r------------ r- ~r ~:'1 SEAL-OFF 
PROTECTIVE CAP 
100 NOT USE AS 
CONTACT SURFACEl 

HEAT- SINK 
CLAMPI NG 

AREA 

0.9~0"~ O.OO~" OIA .. A,::... ..... ~- CONTACT AREA 

ANODE HUa TEMPERATURE +-r--'----~ MEASURED AT THIS POINT 

9"~ I" 
32 -32 

'''+I''t 1 ___ 

16 16 

13" I" _'t'_ 
16 - 32 

~-- 1.220"10.010" DIA---t .... ANODE TERMINAL 

----------------------~~~·R.MAX 

I 
rGRID TERMINAL 

o 81~"!0.00~ .. DIA ~3~;' MIN CONTACT AREA 

I" CATHODE AND FILAMENT 

FILAMENT-CUP TERMINAL --
(aOTTOM OF CUP MUST NOT 
IE USED AS A SOCKET STOP) 

CONCENTRICITIES: 

I TERMINAL (NOTE 21 

-+--.....;.---

--.-J 3~;· MIN CONTACT AREA 

II L 0 .• 40· OIA "'X 
0.324"! 0.004" DIA "a" 

0.186"! O.OO~" DIA "c" 

THE FOLLOWING TOTAL INDICATOR READINGS ARE MEASURED 
WITH RESPECT TO A CENTERLINE DETERMINED BY THE CENTERS 
OF THE ANODE TERMINAL AND CONTROL-GRID TERMINAL. 

DIAMETER A-0.030 INCHES 
DIAMETER 1-0.036 INCHES 
DIAMETER C-o.042 INCHES 

TOTAL INDICATOR READING OF FILAMENT-CUP TERMINAL 
DIAMETER (C) MEASURED WITH RESPECT TO CENTER OF CATHODE 
AND 'ILAMENT-TERMINAL DIAMETER t81-0.016 INCHES. 

TUBE DEPARTMENT 

GENERAL. ELECTRIC 

Courtesy of http://BlackRadios.terryo.org



• GENERAL~ ELECTRIC 
OBJECTIVE 

TECHNICAL INFORMATION 
These ratings represent the design objective for this 

product. Refer to the Preliminary Technical Information 
sheet for ratings currently achieved in the progression 
towards design objectives. If PTI sheets do not exist, con
sult your local Tube Department Regional Sales Office. 

DEVELOPMENTAL 
TYPE , POWER TUBE DEPARTMENT 

Schenectady 5, N. Y. 

This Uchnical information is proprietary and is furnished only as a service to customers. 

ZP-I026 

TRIODE 

I 

ZP-I026 
OTl-80 
Page 1 

11-1-62 

Grid-Pulsed Amplifier Service 
Grounded -Grid Operation 

Heat-Sink and Forced -Air Cooled 
Metal and Ceramic 

The ZP-I026 is a heat-sink-cooled triode especially designed for grid-pulsed amplifier service in L-bam. 
This tube is particularly well suited for use in navigational aid beacons (TACAN). Features include small size, 
high gain, long pulse width and high duty capability, long life and reliability. 

ELECTRICAL 

Heater Voltage * ............................................... . 6.3 Volts 
Heater Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... . 3.8 Amperes 
Cathode Heating Time, minimum . . . . . . . . . . . . ................ . 1 Minute 
Direct Interelectrode Capacitances 

Input ........................... . 15.5 IJ.lJ.f 
Output ......••................... 5.9 JJi.Lf 
Plate -Cathode. . . . . . . . . . . . . . . . . . . . . ......................... . 0.13 IJ.lJ.f 

MECHANICAL 

Mounting Position - Any 
Net Weight, approximately ........................................ 3 1/4 Ounces 

THERMAL 

Cooling - Heat-sink and Forced-air 
Anode Temperature § ..... . ..•...•••••.•••.•.•••.•••.••••.••••••• 
Ceramic Temperature at Any Point .................................. . 

GRID-PULSED AMPLIFIER - CLASS AB2 

Maximum Ratings 
DC Plate Voltage ..................................•....•....... 
DC Plate Current, during pulse .............................•....... 
DC Grid Voltage ................................•...........•.. 
Plate Dissipation .............................................. . 
Pulse Width ................................................. . 
Duty Factor Ii . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Typical Operation 
Grounded-Grid Circuit at 1215 mcs, 3/4 A Output 

DC Plate Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . ............... . 
DC Plate Current, during pulse ................ . .•.............. 
DC Grid Voltage ...... . . . . . . . . . . . . . . . . . . . . . ............... . 
DC Grid Voltage, during pulse ....................•................. 
DC Grid Current, during pulse ..............•....................... 
Power Output, during pulse (useful) ................•........••....... 
Drive Power, during pulse ........................................ . 
Pulse Width 0 ................................................ . 
Duty Factor . . . . . . . . • . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . 

250 C 
200 C 

2.5 Kilovolts 
2.0 Amperes 

-200 Volts 
110 Watts 
10 Microseconds 

.04 

2000 Volts 
1.6 Amperes 
-75 Volts 

0 Volts 
.5 Amperes 

750 Watts 
95 Watts 

8 Microseconds 
.03 

* Because of back-heating due to transit time effects, it may be necessary to reduce the heater voltage. 
§ A suitable heat-sink clamping arrangement must be provided to limit the anode hub temperature to the value 

specified. 
tJ Maximum ratio of on-time to elapsed time during any 250 microsecond period. 
o Pulse duration is measured between points at 70 percent of the peak value. The peak value is defined as the 

maximum value of a smooth curve through the average of the fluctuations over the top portion of the pulse. 

The s~cificalio?s of this ~pe are subject to c~ange. This device is now under development and is made avaifable for experimental purposes only. For the most 
recent '~formahon concernl.n~ the Sl~tus of thIS development. please consult your local Tube Department Regional Sales Office. or currenl Preliminory Technical 
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CONCENTRICITIES: 

The follo\dng total indicator reudings are measured with 
respect to a centerline determined by the cent.ers of "he 
anode terminal and control grid terminal. 

Di~eter A - 0.030 inches 
Dia'Ileter B - 0.036 incbes 
Diameter C - 0.042 inches 

Total indicator reading of filament cup terminal diam~ter 
(C) measured With respect to center of cathode and fila
ment terminal diameter (B) - 0.016 inches. 
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!' ENERAL ® ELECTRIC 
, POWER TUBE DEPARTMENT 

Schenectady 5, N. Y. 

OBJECTIVE 
TECHNICAL INFORMATION 

These ratings represent the design objective for this 
product. Refer to the Preliminary Technical Information 
sheet for ratings currently achieved in the progression 
towards design objectives. If PTI sheets do not exist, con· 
suit your local Power Tube Department Regional Sales 
Office. 

This technical inJorlllation is proprietary and is furnished only as n sert'ice to cllstomers. 

ZP-1029 

HIGH-FREQUENCY DIODE 

I 

DEVELOPMENTAL 
TYPE 

ZP-1029 
OTI-77 
Page 1 
9-1 -62 

The ZP-1029 is a heat-sink-cooled diode especially designed for r-f switching service at UHF frequencies. 

ELECTRICAL 

Heater Voltage 
Heater Current 
Cathode Heating Time, minimum 
Plate-Cathode Capacitance .... 

MECHANICAL 

Mounting Position - Any 

THERMAL 

Cooling - Heat-Sink and Forced-Air 

6.3 Volts 
3.8 Amperes 

1 Minute 
15 JlJlf 

Maximum temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 250 C 

RF SWITCHING DIODE 

Maximum Ratings 

Peak Plate Current 
DC Plate Current . 
Peak Inverse Voltage* 
Plate Dissipation ** 

Typical Operation 

Peak Forward Plate Voltage @ 10 amperes 

* Maximum duration of inverse pulse - 1.5 microseconds. 
** Determined by efficiency of heat-sink; maximum temperature limitation applies. 

10 
.. 0.300 

5500 
110 

100 

Amperes 
Amperes 
Volts 
Watts 

Volts 

The specifications of this type are subject to change. This device is now under development and is made available for experimental purposes only. For the most 
recent information co,!cerning the status of this development, please consult your local Power Tube Department Regionql Sales Office, or current Preliminary Tech. 
nical Information far the soma catalog number. 
ET·J37 
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CONCENTR1CITL:S: 

The followLng total indicator readir.gs are measured with 
respect to a centerline determined by the centers of the 
anode terminal and diameter "D". 

Diameter A - 0.030 inches 
Diameter B - 0.036 inches 
Diameter C - 0.042 inches 

Total indicator reading of filament cup t~rminal diameter (C) measured with respect to center of ca.thode an::!. fila
ment terminal diameter (B) - 0.016 inches. 

8-10-62 
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OBJECTIVE FOR DEVELOPMENTAL TYPE 

Y-1032* 

PLANAR TRIODE 

The Y-1032 is a medium-mu triode of ceramic and metal planar construction 
primarily intended for radio-frequency amplifier service well into the UHF 
range. A feature of the tube is its operation at low values of plate voltage. 

GENERAL 

Electrical 

Cathode - Coated Unipotential 

Heater Characteristics and Ratings 
Heater Voltage, AC or DC+ 
Heater Current* 
Direct Intere1ectrode Capacitances 

-+ Grid to Plate 
Input 
Output 
Heater to Cathode 

Mechanical 

Operating Position - Any 

6.3±0.3 Volts 
0.24 Amperes 

1.5 pf 
1.7 pf 

0.02 pf 
1.1 pf 

MAXIMUM RATINGS 

Absolute-Maximum Values 

Plate Voltage 
Positive DC Grid Voltage 
Plate Dissipation 

-+ DC Cathode Current 
Heater-Cathode Voltage 

60 Volts 
0 Volts 

0.6 Watts 
11 Milliamperes 

Heater Positive with Respect to Cathode 
Heater Negative with Respect to Cathode 

Grid Circuit Resistance 

50 
50 

0.01 

Volts 
Volts 
Megohms 

Envelope Temperature at Hottest Point 

Absolute-Maximum ratings are limiting values of aperating 
and environmental conditions applicable to any electron 
tube of a specified type as defined by its published data 
and should not be exceeded under the worst probable condi
tions. 

The tube manufacturer chooses these values to provide 
acceptable serviceability of the tube, making no allowance 
for equipment variations, envir.onmental variations, and the 
effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of 

250 C 

all other electron devices in the equipment. 
The equipment manufacturer should design so that ini 

tially and throughout life no absolute-maximum value for 
the intended service is exceeded with any tube under the 
worst probable operating conditions with respect to supply
voltage variation, equipment component variation, equip 
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in the characteris
tics of the tube under consideration and of all other electron 
devices in the equipment. 
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Y-l032 

CHARACTERISTICS AND TYPICAL OPERATION 

Average Characteristics 

Plate Voltage 
Cathode-Bias Resistor 
Amplification Factor 

50 
68 
37 

3400 

26.5 
33 
36 

3600 Plate Resistance, approximate 
Transconductance 11000 10000 
Plate Current 7.5 4.7 

-. Typical Operation 

Grounded-Grid Amplifier - 200 Megacycles 

Volts 
Ohms 

Ohms 
Micromhos 
Milliamperes 

Plate Voltage 50 Volts 
Cathode-Bias Resistor 68 Ohms 
Plate Current 7.5 Milliamperes 
Bandwidth, approximate 7.5 Megacycles 
Noise Figure, approximate 4.0 Decibels 

* Publication of these data does not obligate the General Electric Company 
to manufacture a tube with these characteristics. 

+ The equipment designer should design the equipment so that the heater 
voltage is centered at the specified bogey value, with heater supply 
variations restricted to maintain heater voltage within the specified 
tolerance. 

* Heater current of a bogey tube at Ef = 6.3 volts. 

Outline Drawing 
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• 
TlIBES 

OBJECTIVE 
TECHNICAL INFORMATION 

These rati ngs represent the design objective for this 
product. Refer to the Preliminary Technical Information 
sheet for ratings currently achieved in the progression 
towards design objectives. If PTI sheets do not exist, con· 
suit your local Tube Department Regional Sales Office. 

This technical information is proprietary and is furnished only as a stmJice to customers. 

Pulsed Service 
Grounded-Grid Operation 

ZP-1034 

TETRODE 

Integral Water Jacket 

DEVELOPMENTAL 
TYPE 

ZP-1034 
OTI-88A 

Page 1 
9-67 

Water Cooled 
Metal and Ceramic 

The ZP-1034 is a smallrsize, four -electrode transmitting tube especially d.esigned for pulsed -amplifier service 
at L-band frequencies. This tetrode is particularly well suited for use in ground-based equipment such as steerable 
array radar. 

The tube is capable of providing useful output at frequencies up to approximately 1500 megacycles. 

Features of the ZP -1 034 include long life and reliability, long pulse width, high gain and broad -banding capability. 

These together with such design factors as an oxide-coated cathode, coaxial elements, and metal-ceramic 
construction make the tube well adapted to application in modern systems where performance and reliability are 
important. 

ELECTRICAL 

Heater Voltage 
Heater Current 
Amplification 

Fa ctor, G2 to G1. • • • • • • • • • • • • • • • • • • 
Eg2 = 275 Volts DC, Eb = 1000 Volts DC, 

It, = 200 Milliamperes DC 
Cathode Heating Time ..........•••.•....... 
Direct Interelectrode Capacitances* 

Cathode to P late t ..................... . 
Input .....••.....••.•••..•.......•.. 
Oltput ..•••..•........•..•....... 

MECHANICAL 

Mounting Position - Any 

Minimum 
6.0 

1 

Net Weight, approximate ...••.•..••............•••... 

THERMAL 

Cooling - Water and Forced Air ~ 
Water Flow 

Anode .•••...•....•..•. 

Bogey Maximum 
6.3 6.8 
5.5 

10.5 

0.012 
24.0 
9.8 

13 

0.5 

Outlet Temperature •........••..•..............•.............. 70 

Volts 
Amperes 

Minute 

uuf 
uuf 
uuf 

Ounces 

Minimum 
Gallons per 
Minute 
Maximum C 

The specifications of this type are subject to change. Delivery of sample. ond the existence of these data do not imply continued availability of types with the same 
characteristics or dimension •. For the most recent information concerning the status of this device, please consult your local Tube Department Regional Sales Office. 
".1'17 
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ZP-1034 
OTI-88A 
Page 2 
9-67 

THERMAL (Cont'd.) 

Air Flow 
Anode Ceramic, approximate. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 
Screen and Control Grid, approximate. . . . . . . . . . . . . • • . . . . . . . . . . .. 1 
Heater and Cathode, approximate . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 
Ceramic Temperature at any Point ............................. 200 

RADIO-FREQUENCY POWER AMPLIFIER - CLASS C 

Maximum Ratings 
Pulsed Drive, 1300 Megacycles 
DC Plate Voltage . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . .• 4 
DC Plate Current, during pulse . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . .. 6 
DC Grid-No.2 Voltage ....................................... 1.1 
DC Grid-No.2 Input# . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5 
DC Grid-No.1 Voltage ..............•....•.........•........ -225 
DC Grid-No.1 Current .......•........•.................•..• 1.5 
Plate Dissipation # . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .. 750 
Pulse Width ** tt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 15 
Duty Factor ** cjcj . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.01 

Typical Operation 
Grounded-grid Circuit at 1300 Megacycles, \/4 Output Circuit 

DC Plate Voltage ## ...•.•..................•.............. 4.0 
DC Plate Current during pulse ................................ 3.5 
DC Grid-No.2 Voltage ..................................... 750 
DC Grid-No.2 Current, during pulse ........................... 75 
DC Grid-No.1 Voltage .................................... -150 
DC Grid-No.1 Current, during pulse ........................... 150 
Driving Power at Tube, during pulse ............................ 750 
Power Output, during pulse (useful) ............................ 7.5 
Pulse Width tt ....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 15 
Dlty Factor ....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.01 

* Control grid connected directly to screen grid. 
t Complete external shielding between cathode and plate. 
cjWater and forced air cooling to be applied during the application of any voltages. 
# Maximum average value. 

Cubic Foot per Minute 
Cubic Foot per Minute 
Cubic Foot per Minute 
Maximum C 

Kilovolts 
Amperes 
Kilovolts 
Watts 
Volts 
Amperes 
Watts 
Micro second s 

Kilovolts 
Amperes 
Volts 
Milliam per e s 
Volts 
Milliamperes 
Watts 
Kilowatts 
Microseconds 

** For applications that require longer pulses or higher duty refer to the tube manufacturer for recommendations. 
tt Pulse duration measured between points at 70 percent of peak value. The peak value is defined as the ma.ximum 

value of a smooth curve through the average of the fluctuations over the top portion of the pulse. 
cjcjMaximum ratio of on-time to elapsed time during any 1.5-millisecond period. 
## A minimum surge-limiting resistance of 50 ohms must be placed between the plate of the tube and the B+ power 

supply at steady-state voltages greater than 3.5 kilovolts. 
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t 
1114 
±1I4 

247164 
±1I16 

t 
9;;32 ±1/32 

1114 ±1I16 

I 23/32 DIA. MAX 

I 

.255 ±005 DIA. 

WATER CONNECTIONS 

SEAL-OFF 
PROTECTIVE CAP 
CDO NOT USE AS 
CONTACT SURFACE) 

---tl~-;ANODE TERM INAL 

I r-------+-----', 

19132 
±1132 + 

111/16 
±1/32 

3/64 R. MAX.~ 
CATHODE AND FILAMENT; ~ CONTROL -GRID TERMINAL 

TERMINAL 1.312 ±.OIO DIA. .324 ±004 DIA. "B" 

FILAMENT CUP TERMINAL ~"':':==-=:':'::::':''''--'='-''--''~~.186 ±.OO5 DIA. "c" 
(BOTTOM OF CUP MUST 
NOT BE USED AS A 
SOCKET STOP) 

CONCENTRICITIES: The following total indicator readings are measured with respect to a centerline determined by the centers of 
the anode terminal and control grid terminal. 

Diamete r A - 0.016 inches 
Diameter B - 0.036 inches 
Diameter C - 0.042 inches 

Total indicator reading of filament cup terminal diameter (C) measured with respect to center of cathode and 
filament terminal diameter (B) - 0.016 inches. 

TUBE DEPARTMENT 

GEN ERAL. ELECTRIC 
~,.h .. n .. ,.t"rlu N V 1 ?':lnl; 
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PRELIMINARY 
TECHNICAL INFORMATION • 

TUBES 

These ratings represent those of current samples of 
this type. Refer to the Objective Technical Information 
sheet for design-objective ratings. 

DEVELOPMENTAL 
TYPE 

ZP-1038 
PTI-162A 

Page 1 
9-67 

This technical information is proprietary and is furnished only as a service to customers. 

Pulsed Service 
Grounded-Grid Operation 

ZP-1038 

TETRODE 

Integral Radiator 

Forced-Air Cooled 
Metal and Ceramic 

The ZP-1038 isa small-size, four-electrode transmitting tube especially designed for RF grid-pulsed or plate
and-screen pulsed amplifier service at L-band frequencies. This tetrode is particularly well suited for use in air
borne or ground-based radar equipment. 

The tube is capable of providing useful output at frequencies up to approximately 1500 megacycles. 

Features ofthe ZP-I038 include long life and reliability, long pulse width, high peak power and high gain, broad
banding capability, and resistance to shock and vibration. 

These together with such design factors as an oxide-coated cathode, coaxial elements, and metal-ceramic con
struction make the tube well adapted to application in modern systems where high performance and reliability are 
important. 

ELECTRICAL Minimum Bogey Maximum 

Heater Voltage (See Note 1) 
Heater Current . . . . . . . .. 
Cathode Heating Time ....... . 
Direct Interelectrode Capacitances* 

Input .............. . 
Output .................... . 

MECHANICAL 

Mounting Position - Any 
Net Weight ........ . 

THERMAL 

Cooling - Forced Aid 
Radiator§ 

Plate Dissipation ................... . 
Air Flow, 45 C incoming air temperature, 

at sea level .................... . 
Static Pressure, approximate .. . 
Anode Hub Temperature {;:, ......... . 

Seals 
Screen and Control Grid, approximate . . 

1 

600 

9 
0.5 

Heater and Cathode, approximate .............. . 
Ceramic Temperature at any Point ............... . 

6.3 
5.6 

400 

4.5 
0.2 

24 
9 

6.8 

0.8 

250 

1 
1 

200 

Volts 
Amperes 
Minute 

Pounds 

Watts 

Min Cubic Feet per Minute 
Inches-Water 
Max C 

Cubic Foot per Minute 
Cubic Foot per Minute 
Max C 

Note 1: Because the temperature of the cathode is increased by back bombardment of electrons at UHF, required 
heater voltage for optimum life decreases with increasing frequency. The amount of heater -voltage reduction 
is dependent on operating conditions. However, this voltage should not be less than 5.5 volts. 

The sp.ciflcation. of tItia type are .ublect to change. This device is n_ under develop_nt and i. IIICIde available for uperi_ntal ptII'pCIMS only. For the IIIOSt 
recent infor-'ion concerning the status of this developnMnt. please consuk your local Po_r Tube Department Regional Sale. OffIce or current PreHmlnary Tech. 
~~ca! ,Information for the 50_ catolog number. • 

Courtesy of http://BlackRadios.terryo.org



ZP-1038 
PTI-162A 
Page 2 
9-67 

RADIO-FREQUENCY POWER AMPLIFIER - CLASS B 

Maximum Ratings 
Plate- and Screen-Grid Pulsed, 500 Megacycles 

DC Plate Voltage, during pulse '" '' ...... .. . . . . . . . 
DC Plate Current, during pulse ...... . ..... . . . . .. . 
DC Grid-No.2 Voltage, during pulse . .. . 
DC Grid-No.2 Input. . . .. . . . .. . ... .. . . 
Plate Dissipation.. . . . . . . . . . . . . . . . .... . . . 
DC Grid-No.1 Voltage, not pulsed . . . .. ........ .. . . 
DC Grid -No. 1 Current, during pulse " . .. .. . ...... . 
Pulse Width" 0 .. . . .. . . ... . . .. . . . 
Duty Factor., !t . .. . . .. .... . .. . . . .. . . . . . . .. . . 

Typical Operation 
Grounded-grid Circuit, 500 Megacycles, 1/ 4>.. Output Circuit 

DC Plate Voltage, during pulse . . . ... . ......... . 
DC Grid-No.2 Voltage, during pulse . .. . . ... . . 
DC Grid-No.1 Voltage, not pulsed . .. . .. . 
Peak RF Plate Voltage . ...... ... .. . ... . . . 
Peak RF Grid Voltage .... . .... .. .. ... . .. . 

· .. . .. . . .. . 10 
.... 10 

2000 
. ... . " 15 

. . . . . . .. 500 
· . . ... .... -175 
· . . . . . . . . . 2.5 

. . . . .. 15 
· . . ... " 0.0012 

9 
1400 
-125 
7000 

· ... ... . .. 300 
DC Plate Current, during pulse ...... . ...... . ... . . . · . . . . . . .. 9. 2 
DC Grid-No . 1 Current, during pulse .. .. .... .. .. .. . 
DC Grid-No.2 Current, during pulse .. . .. . .. . .. ... . 
Driving Power at Tube, during pulse .......... . . . . . . 
Power Output, during pulse (useful) . . .. . .. . . . . . . ... . 
Pulse Width() ..... . . . . .. ... . ... . . . . ... . .. .. . . 
Duty Factor .. .. ........ . .. . . . .. .. .. .. . ... . . . 

RADIO-FREQUENCY POWER AMPLIFIER - CLASS C 

Maximum Ratings 
Pulsed Drive, 1250 Megacycles 

DC Plate Voltage . ... . . . 
DC Plate Current, during pulse .. . 
DC Grid-No.2 Voltage .. .. .. . 
DC Grid-No.2 Input. .. 
DC Grid-No.1 Voltage ...... . 
DC Grid-No.1 Current . 
Plate Dissipation. 
Pulse Width., 0 . . 
Duty Factor., rN 

Typical Operation 

Grounded-grid Circuit at 1100 Megacycles, 3/ 4>.. Output Circuit 
DC Plate Voltage ** ... . . . ... . ... . .... . . . . . . . 
DC Plate Current, during pulse .. . .. . .. . .. . .. . . . 
DC Grid-No.2 Voltage . .. . ....... . . . .. . .. . 
DC Grid-No.2 Current, during pulse . . .... . .. . 

1.1 
0.47 

2.6 
52 

. 15 
· ..... . . . 0.001 

5 
6 

1.1 
5 

-225 
1.5 
500 

. 15 
0.01 

DC Grid-No.1 Voltage ..... . ..... . ..... . .. . . . . . .. .. . . .. . . 

. . .. 4.8 
. . . 4. 2 

1 
100 

-200 
200 
1.5 
11 
15 

0.01 

DC Grid-No.1 Current, during pulse . .. .... . . .. .. .. . .. . . 
Driving Power at Tube, during pulse .. . ........ . .. .. . .. .. . . . 
Power Output, during pulse (useful). . ... .. . ..... . .. .... .. . 
Pulse WidthO . ... . ........... . ... . 
Duty Factor .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

* Control grid connected directly to screen grid. 
t Forced air cooling should be applied during the application of any voltages. 

Kilovolts 
Amperes 
Volts 
Watts 
Watts 
Volts 
Amperes 
Microseconds 

Kilovolts 
Volts 
Volts 
Volts 
Volts 
Amperes 
Amperes 
Amperes 
Kilowatts 
Kilowatts 
Microseconds 

Kilovolts 
Amperes 
Kilovolts 
Watts 
Volts 
Amperes 
Watts 
Microseconds 

Kilovolts 
Amperes 
Kilovolt 
Milliamperes 
Volts 
Milliamperes 
Kilowatts 
Kilowatts 
Microseconds 

§ Provision must be made for unobstructed passage of cooling air through the radiator hns, and between the anode 
terminal and adjacent portion of the radiator. 

/::, Measured at the base of the radiator and adjacent to the plate terminal. 
• Maximum average value . 
., For applications that require longer pulses or higher duty refer to the tube manufacturer for recommendations. 
o Pulse duration measured between points at 70 percent of peak value. The peak value is defined as the maximum 

value of a smooth curve through the average of the fluctuations over the top portion of the pulse. 
i Maximum ratio of on-time to elapsed time during any 12.5-millisecond period. 

ii Maximum ratio of on-time to elapsed time during any 1.5-millisecond period. 
** A minimum surge-limiting resistance of 50 ohms must be placed between the plate of the tube and the B+ power 

supply at steady-state voltages greater than 3.5 kilovolts. 

Courtesy of http://BlackRadios.terryo.org
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CONCENTRICITIES: 

2.094 t.ol5 DIA. "A" 

±.ala 

SEAL-OFF 
'/PROTECTIVE CAP 

./ (00 NOT USE AS 
CONTACT SURFACE) 

1 
,7Jo 

+ 2 55164-'-----,',.----- '----.----t----.----.J 
ANODE TERM INAL 

± 1/16 7/32 ± 1164 

3164 R. MAX. 
, 

t 
3114 

±5/64 
123/32 

±3/64 ,-----L--l;:::::::=:=f=:=:=';+---SCREEN-GRID TERMINAL 

1.3121,010 01 

~3/32. + 1/32 

CONTROL-GRID TERM INAL 

--.324 ±.o04 DIA. "C" 

--.186 t.o05 DIA. "0" 

The following total indicator readings are measured with respect to a centerline determined by the centers of the anode terminal and 

control grid terminal. 

Diameter A - 0.030 inches 
Diameter B - 0.016 inches 
Diameter C - 0.036 inches 
Diameter D - 0.042 inches 

Total indicator reading of filament cup terminal diameter (D) measured with respect to center of cathode and filament terminal di

ameter (C) '- 0.016 inches. 

TUBE DEPARTMENT _ 

GENERAL. ELECTRIC 

Courtesy of http://BlackRadios.terryo.org



I 
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TYPE • TUBE DEPARTMENT 
Schenectady 5. N. Y. 

ZP-I039 
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This technical. infoNnaticn is proprietary and is furnished only as a service to customers. 

VHF-UHF 
Ring-Seal Construction 

ZP-I039 

TETRODE 
Grounded -Grid Circuit 

Forced-Air Cooled 
Metal and Ceramic 

The ZP-I039 is a high-performance four-electrode tube for use as an RF power amplifier in grounded-grid 
circuits with both grids maintained at RF ground potential. This tube features a high-efficiency, axial-flow radiator 
for minimum forced-air -cooling requirements. The anode is capable of dissipating 5000 watts. The cathode is a 
unipotential thoriated -tungsten cy linder, heated by electron bombardment. Maximum ratings apply to 800 megacycles, 
although higher-frequency operation is possible. 

As a Class B linear power amplifier the tube will deliver 1500 watts at the carrier level with high power gain 
and high linearity. 

In narrow band, plate-modulated Class C telephony service, the ZP-I039 has a useful carrier power output in 
excess oft 000 watts. In Class C telegraphy service, it has a useful power output in excess of 3000 watts of continuous 
power as an RF power amplifier or oscillator. 

ELECTRICAL Minimum Bogey Maximum 

Cathode 
Heater Voltage ............ . 
Heater Current at 7.0 Volts 

Without Cathode Bombarding . . . ...... . 
With 150 Watts Cathode Bombarding ...... . 

Heater Starting Current . . . . . . . . . . . . . . . . . 
Heater Cold Resistance .............. . 
Cathode .Bombarding Power* ....... . 
Cathode Bombarding Voltage, OC 

For 170 Watts Bombarding Power .. . 
For 195 Watts Bombarding Power ........ . 

Cathode Heating Time ............. . 
Amplification Factor, G2 to Gl; 

Eb = 4000 Volts; Ib = 0.5 ampere " " . 
Direct Inter electrode Capacitances 

Cathode to Plate § . • . • . • . • • . . . . . . . ., 

Input, G2 tied to Gl ................... . 
Output, G2 tied to Gl 1f • •• • • • • • • • • • • • • • • • 

MECHANICAL 

Mounting Position - Vertical, Anode-end Up 
Net Weight, approximate ............... . 

THER~L 

Type of Cooling - Forced Air 
Air Flow Through Radiator, at Sea Level 

Plate Dissipation Air Flow 
4.0 Kw 80 CFM 
5.0 Kw 150 CFM 

Seals 

1 

6.7 

14.5 
13.5 

0.041 
170 

650 
700 

20 

0.01 
27.8 

6.7 

Static Pressure 
0.9 In. 
2.5 In. 

Screen-grid to Control-grid, minimum ..... ......... .. . 
Heater-to-cathode, minimum .............................. . 
Anode Ceramic, minimum .................................. . 

7.0 Volts 

Amperes 
Amperes 

25 Amperes 
Ohms 

195 Watts 

Volts 
Volts 
Minute 

9.5 Pounds 

15 Cubic Feet per Minute 
7.5 Cubic Feet per Minute 
10 Cubic Feet per Minute 

The ~ of .... type .... IUbfect to ch.nge. Delivery of lO"'ple •• nd the ."i.tence of thew data do not imply continued availability of type. with the lOme 
cIIar .. erillla 01 dl __ n .. For the -' rec.nt InforlllCltlon concerning the atatu. of thi. device, pl_ .. consult your local Tube Department .. ,ional Sales Office. 
n~31 ____________________ ~ ____ ~ __ ~ ________ __ 
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THERMAL (CONT'D) 

Incoming Air Temperature, maximum .......................... . 
Anode Hub Temperature, maximum ............................ . 
Temperature of Anode Ceramic and Seals, maximum .............. . 
Temperature at Any Other Point, maximum . . . . . . . . . . . . . . . . ...... .. . 

25 C 
250 C 
250 C 
200 C 

Forced -air cooling to be applied before and during the application of any voltages. Air flow on heater -to -cathode seals 
must be maintained for one minute after removal of heater voltage. The radiator air ducting can be constructed so that 
air is forced along the anode seal and ceramic through the anode contact fingers and additional holes in the plate con
tact ring to accomplish the anode ceramic and anode seal cooling. The volume of cooling air indicated for the various 
seals is approximate only. Distribution of cooling air will vary with configuration of the cavity about the tube. 

RADIO-FREQUENCY POWER AMPLIFIER - CLASS B 

Carrier Conditions per Tube for Use with a Maximum Modulation Factor of 1.0 

Maximum Ratings, Absolute Values 

DC Plate Voltage ..... . ...... . ........ .......... ........ . 
DC Grid-No.2 Voltage .................................... . 
DC Plate Current ........................................ . 
Plate Input . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Grid-No.2 Input . . ..... . ........ ........... .... . 
Plate Dissipation. . . . . . . . . . . . . . . . . . . . . .. . ... .. ..... ...... . 

Typical Operation 

Grounded-grid Circuit, 225-400 Megacycles 
DC Plate Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
DC Grid-No.2 Voltage .................................... . 
DC Grid-No.1 Voltage, approximate ....... ............ ..... . 
DC Plate Current ........... .. ....... .. .. ... .. .... ... . 
DC Grid-No. 2 Current ................................. . 
DC Grid-No. 1 Current ................. .. .. ....... ..... . 
Driving Power, approximate .... .. ..... .......... ........ ... . 

Measured at crest of audio -frequency cycle with modulation factor of 1.0 
Power Output i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Circuit Efficiency .......... . ........................ . 
Plate Dissipation ............ .. ... ... .. ...... .... .... ... . 
Cathode Bombarding Power * . . ......................... . 
Cathode Bombarding Voltage. . . . . . . . . . . . . ... ......... . 
Cathode Bombarding Current . . ............ ..... ............. . 

PLATE MODULATED RADIO-FREQUENCY AMPLIFIER - CLASS C TELEPHONY 

9000 
800 

0.800 
6.0 
25 

5.0 

8000 
750 
-50 

0.600 
0.010 
0.060 

160 

1500 
90 

2500 
170 
650 

0.260 

Volts 
Volts 
Ampere 
Kilowatts 
Watts 
Kilowatts 

Volts 
Volts 
Volts 
Ampere 
Ampere 
Ampere 
Watts 

Watts 
Percent 
Watts 
Watts 
Volts 
Ampere 

Carrier Conditions with a Maximum Modulation Factor of 1.0, Screen Modulation Required 

Maximum Ratings, Absolute Values 

DC Plate Voltage. . . . . . . . . . . . . . . .................... . 
DC Grid-No.2 Voltage . . . . . . .. . .................... . 
DC Grid-No.1 Voltage . . . . . . . . . . . . . . ......... ..... .. . 
DC Plate Current ................. .... ............... . ... . 
DC Grid-No.1 Current ........ .. ...................... .. .. . 
Plate Input ............................................ . 
Grid-No.2 Input ............. . 
Plate Dissipation ........................................ . 

4500 
500 

-120 
0.80 

0.120 
3.60 

25 
5.0 

Volts 
Volts 
Volts 
Ampere 
Ampere 
Kilowatts 
Watts 
Kilowatts 
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PLATE MODULATED RADIO-FREQUENCY AMPLIFIER - CLASS C TELEPHONY (CONT'D) 

Carrier Conditions with a Maximum Modulation Factor of 1.0, Screen Modulation Required 

Typical Operation 

Grounded-grid Circuit at 400 Megacycles 

DC Plate Voltage ........................................ . 4000 
DC Grid-No.2 Voltage .................................... . 400 
DC Grid-No. ·1 Voltage .................................... . -100 
Peak RF Plate Voltage .................................... . 2500 
Peak RF Driving Voltage .................................. . 120 
DC Plate Current ....................................... . 0.570 
DC Grid-No. 2 Current .................................... . 0.020 
DC Grid-No. 1 Current, approximate .......................... . 0.100 
Driving Power, approximate ................................ . 100 
Power Output # • . • • • . • . . • • . . • • • . .••••..•...••••••..••.... 1250 
Output Circuit Efficiency .. . . . . . . . . . . . . . . . . . ............... . 90 
Cathode Bombarding Power * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 165 
Cathode Bombarding Voltage, approximate ....................... . 630 
Cathode Bombarding Current, approximate ....................... . 0.260 

RADIO-FREQUENCY AMPLIFIER AND OSCILLATOR - CLASS C TELEGRAPHY 

Key Down Conditions per Tube Without Amplitude Modulation 

Maximum Ratings, Absolute Values 

DC Plate Voltage . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . • • . .. 
DC Grid-No.2 Voltage .................................... . 
DC Plate Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . ..... . 
Plate Input . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Grid-No. 2 Input ........................................ . 
Plate Dissipation. . . . . . . . . . . . . . . . . . . . . . . ................. . 
DC Grid-No.1 Voltage .................................... . 
DC Grid-No. 1 Current .................................... . 

Typical Operation 

Grounded-grid Circuit at 400 Megacycles 

DC Plate Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4500 
DC Grid-No.2 Voltage ............................. . 600 
DC Grid-No.1 Voltage ............................. . -120 
Peak RF Plate Voltage, approximate ......•.............. 3000 
Peak RF Grid-No.1 Voltage ......................... . 140 
DC Plate Current ................................ . 0.6 
DC Grid-No. 2 Current ............................. . 0.018 
DC Grid-No. 1 Current .•. ' . ......................... . 0.080 
Driving Power, approximate ... . . . . . . . . . . . . . . . . . . . . . .. 100 
Power Output, approximate '* . . . . . . . . . . . . . . . . . . . . . . . . . . 1800 
Output Circuit Efficiency ........................... . 90 
Cathode Bombarding Power * . . . . . . . . . . . . . . . . . . . . . . . . . . 160 
Cathode Bombarding Voltage, approximate . . .............. . 610 
Cathode Bombarding Current, approximate ............... . 0.260 

7000 
750 
1.0 
6.0 
40 

5.0 
120 

0.150 

6500 
700 

-100 

140 
0.8 

0.025 
0.100 

100 
3200 

90 
165 
630 

0.260 

Volts 
Volts 
Volts 
Volts 
Volts 
Ampere 
Ampere 
Ampere 
Watts 
Watts 
Percent 
Watts 
Volts 
Ampere 

Volts 
Volts 
Amperes 
Kilowatts 
Watts 
Kilowatts 
Volts 
Ampere 

Volts 
Volts 
Volts 
Volts 
Volts 
Ampere 
Ampere 
Ampere 
Watts 
Watts 
Percent 
Watts 
Volts 
Ampere 
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RADIO-FREQUENCY AMPLIFIER AND OSCILLATOR - CLASS C TELEGRAPHY (CONT'D) 

Key IX>wn Conditions per Tube Without Amplitude Modulation 

Grounded-grid Circuit at 800 Megacycles 

DC Plate Voltage ....................................... . 4500 Volts 
DC Grid-No.2 Voltage .................................... . 600 Volts 
DC Grid-No.1 Voltage . ... " ............. ......... ........ . -120 Volts 
Peak RF Plate Voltage, approximate ................. .... ...... . 3000 Volts 
Peak RF Grid-No.1 Voltage ..................... ... ........ . 140 Volts 
DC Plate Current ....................................... . 0.6 Ampere 
DC Grid-No. 2 Current .................................... . 0.018 Ampere 
DC Grid-No.1 Current ............................•........ 0.080 Ampere 
Driving Power, approximate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90 Watts 
Power Output, approximate # . .... .......................... . 1250 Watts 
Output Circuit Efficiency ...................... .... ......... . 83 Percent 
Cathode Bombarding Power * ..... . ................. . ........ . 150 Watts 
Cathode Bombarding Voltage, approximate ....................... . 600 Volts 
Cathode Bombarding Current, approximate . . .. . .. ........ ....... . 0.250 Ampere 

* The cathode of the ZP-I039, because of transit-time effects which raise the temperature of the cathode, is subjected 
to considerable back bombardment in ultra-high-frequency service. The amount of heating due to bombardment is a 
function ofthe operating conditions and frequency, and must be compensated for by a reduction of the cathode power 
input to prevent overheating of the cathode with resulting short life. In any case it is important from a tube life 
standpoint to keep the cathode power at as low a level as possible consistent with required performance. Bombarder 
power should be monitored by a suitable wattmeter or DC voltmeter and milliammeter arrangement. For long life, 
the tube should be put in operation with about 180 watts bombarding power. After the circuit has been adjusted for 
proper tube operation, bombarding voltage should be reduced to a value slightly above that at which circuit perform
ance is affected. Minor circuit readjustment may be necessary after the above adjustment. The procedl,lre for 
determining proper bombarding power should be repeated periodically. 

§ Measured with complete isolation between cathode and plate. 
~ Output capacitance measured between anode and screen grid. Control grid connected directly to screen grid. 
# Useful power output including power transferred from driver stage. 

Courtesy of http://BlackRadios.terryo.org
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f ENERAL $J ELECTRIC 

OBJECTIVE 
TECHNICAL INFORMATION -

These ratings represent the design objective for this 
product. Refer to the Prelimin~ry T~hnical Informat!on 
sheet for ratings currently achIeved In the progressIon 
towards design objectives. If PTlsheets do not exist, con
sult your local Tube Department Regional Sales Office. 

DEVELOPMENTAL 
TYPE - TUBE DEPARTMENT 

-I Schenectady 5, N. Y. 

This technical information is proprietary and is furnished only as a service to customers 

ZP-I043 

TRIODE 

I 

ZP-I043 
OTI-9OA 

Page 1 
2-65 

Grid-Pulsed Amplifier Service 
Grounded-Grid Operation 

Heat-Sink and Forced-Air Cooled 
Metal and Ceramic 

The ZP-I043 is a heat-sink-cooled triode especially designed for grid-pulsed amplifier service in L-band. This tube is particularly well suited for use in navigational aid application. Features include small size, long pulse width and high duty capability, long life and reliability. 
ELECTRICAL 

Heater Voltage* ............................................... . 5.0 Volts Heater Current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............... . 2.4 Amperes Cathode Heating Time, minimum .................................... . f Minute Direct Interelectrode Capacitances 
Input .................................................... . 16.5 Illlf Output ................................................... . 4.0 Illlf Plate-Cathode .............................................. . 0.1 /JIlf 

MECHANICAL 

Mounting Position - Any 
Net Weight, approximately ......................................... 2-1/2 Ounces 

THERMAL 

Cooling - Heat-sink or Forced air 
Maximum Anode Temperature § •.••...•••••••••••••••••••••••••••.•• Maximum Ceramic Temperature at Any Point ........................... . 

GRID-PULSED AMPLIFIER - CLASS C 
Maximum Ratings 

DC Plate Voltage ............................................ . DC Plate Current, during pulse .................................. . IX:: Grid Voltage ............................................ . Plate Dissipation ............................................ . Pulse Width ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Duty Fac to r !i 11 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
Typical Operation 
Grounded-Grid Circuit at 1150 mcs, 1/4>-. Output 

DC Plate Voltage ........................................ . DC Plate Current, during pulse .............................. . IX:: Grid Voltage ........................................ . DC Grid Current, during pulse ............................... . Power Output, during pulse (useful) ............................ . Drive Power, during pulse .................................. . Pulse Width \) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Duty Factor ............................................ . 

2000 
1.1 
-80 

0.35 
1000 

200 
10 

0.01 

250 C 
200 C 

2.5 
3.0 

-200 
50 
10 

0.01 

2000 
2.25 
-80 

0.75 
2000 
350 
10 

0.004 

Kilovolts 
Amperes 
Volts 
Watts 
Microseconds 

Volts 
Amperes 
Volts 
Amperes 
Watts 
Watts 
Microseconds 

* Because of back-heating due to transit time effects, it may be necessary to reduce the heater voltage. § A suitable heat-sink clamping arrangement must be provided to limit the anode hub temperature to the value specified. 
!i Maximum ratio of on-time to elapsed time during any 250 microsecond period. \) Pulse duration is measured between pOints at 70 percent of the peak value. The peak value is defined as the maximum value of a smooth curve through the average of the fluctuations over the top portion of the pulse. 1f For recommendations on longer pulse width and higher duty factor refer to the manufacturer. 

The specificotiClns of this type are .ubject to change. Thl. device I, now under develop,",,! and I, made ~vai.'abl! f~ ei:pe~_lmental purpo ... on • For the mOlt recent informatitan ean~rftin l'J .ha at,..+.... ~, .b.:. ..1 ..... ___ __ • _1____ ---~~."'- ---"-- • -
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• 
BLBCTIWNIC 

!U7f!!~h 
PRELIMINARY 

TECHNICAL INFORMATION 
These ratings represent those of current samples of 

this type. Refer to the Objective Technical Information 
sheet for design·objective ratings. 

DEVELOPMENTAL 
TYPE 

TtlBES ZP-1044 
PTI-149B 

Page 1 
9-67 

This technical information is proprietary and is furnished only as a service to customers. 

Internal Feedback for CW Oscillator Service 
Grounded -Grid Operation 

ZP-1044 

TETRODE 

Forced-Air Cooled 
Metal and Ceramic 

The ZP-1044 is a forced-air cooled power tetrode especially designed for CWoscillator service through approxi
mately 1250 megacycles. This tube is particularly well suited for use in special applications such as a high level RF 
power source operating over the range of 200 to 1000 megacycles. 

The tube features internal feedback which eliminates the need for the complicated external circuit arrangements 
normally required in oscillator service. This special feature greatly Simplifies cavity design, construction, and op
eration, particularly where very broad frequency coverage is required. 

Other features include metal and cer amic construction, an integral radiator capable of dissipating 1500 watts 
and an indirectly heated thoriated tungsten cathode. 

ELECTRICAL Minimum Bogey Maximum 

Heater Voltage* ........... 5.7 6.0 Volts 
Heater Current at 5.7 Volts .... 22 24 26 
Heater Starting Current ...... 36 
Heater Cold Resistance. . . . . . . . . 0.02 
Cathode Heating Time .......... 1 
Direct Interelectrode Capacitances 

Input, G2 tied to G1. . . . . 17.0 
Output, G2 tied to G1 §. ........ 5.5 

MECHANICAL 

Mounting Position 
Net Weight, approximate. 

THERMAL 

Air Flow~ 
Through Radiator, at Sea Level 

Plate Dissipation ................................... . 
Air Flow, 45 C Incoming Air Temperature, Minimum ........... . 
Static Pressure . . . . . . . . . . . . . . . . . . . . . . . .... . . . 
Heater-to-Cathode Seals. . . . . . . . . . . . . . . . . . . . . ...... . 

Screen-Grid to Control-Grid Seals . . . . . . . . . . . . . . . . . . . . ...... . 
Anode to Screen-Grid Ceramic Insulator ....•.......... 
Radiator Hub Temperature at Fin Adjacent to Anode Seal ... . 
Ceramic Temperature at Any Point. ....................... . 

CW RADIO-FREQUENCY OSCILLA '!DR - CLASS C 

Maximum Ratings, Absolute Values 

3.6 

Amperes 
Amperes 
Ohms 
Minutes 

iJiJf 
iJiJf 

Any 
Pounds 

1.5 Kilowatts 
60 Min Cubic Feet per Minute 

1.5 Inches-Water 
8 Min Cubic Feet per Minute 
4 Min Cubic F~et per Minute 
6 Min Cubic Feet per Minute 

180 Max C 
200 Max C 

DC Plate Voltage .... 
DC Grid-No 2 Voltage 
DC Grid-No.1 Voltage 

. . . . . . . . . . . . . 4000 Max Volts 
. . . . . .. 600 Max Volts 

............. -150 Max Volts 

The specifications of this type are subject to change. This device is now under development and is made available for experimental purpose. only. For the most 
recent information concerning the statuI of this development, please consult your local Power Tube Deportment Regional Sale. Office, or current Preliminary Tech
nical Information for the some catalog number. 
" . I'1a 
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ZP-I044 
PTI-149B 
Page 2 
9-67 

CW RADIO-FREQUENCY OSCILLATOR - CLASS C (CONT'D) 

Maximum Ratings, Absolute Values (Cont'd) 

DC Plate Current ............. . . . . . . . . . . . . . . . . . . . . . 
DC Grid-No.1 Current . . . . . . . . . ................... . 
Plate Input . . . . . . . . . . . . . . . . .. .... ........... . . 
Grid-No.2 Input . . . ........................ . 
Plate Dissipation. . . ..... . ... . . .. . ........... ... . 

Typical Operation - Grounded-Grid Circuit up to 1000 Megacycles 

0.7Max 
0.10Max 

2.5 Max 
25 Max 

1.5 Max 

DC Plate Voltage .... . ..... .... .. ............ .. .. .. . .... 3800 
DC Grid-No.2 Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 500 
DC Grid-No.1 Voltage ................................... -120 
DC Plate Current ..................................... 0.500 
DC Grid-No.2 Current . ................ ... ..... ... ...... 0.022 
DC Grid-No.1 Current, approximate ................ ..... .... 0.075 
Power Output, approximate (useful) ......................... 1100 

Amperes 
Amperes 
Kilowatts 
Watts 
Kilowatts 

Volts 
Volts 
Volts 
Amperes 
Amperes 
Amperes 
Watts 

* Because the temperature of the cathode is increased by back bombardment of electrons at UHF, required heater 
voltage for optimum life decreases with increasing frequency . The amount of heater voltage reduction is dependent 
on operating conditions. 

§ Output capacitance measured between anode and screen grid. Control grid connected directly to screen grid. 

~ The volume of COOling air indicated for the various seals is approximate only. Distribution of cooling air will vary 
with the cavity configuration about the tube. For most satisfactory operation the maximum temperature of any point 
on the tube should be below 200 C. Cooling is to be provided before and during the application of any voltages. 

1000 

CONSTANT CURRENT CHARACTERISTIC 
SCREEN VOL. TAGE = 500 VOLTS 

ALL VOLTAGES REFERENCED TO CONTROL GRID 

3000 4()()() 5000 

PLATE VOLTAGE IN VOLTS 

6000 

1b 
32a. 

2.8 

I- 2.4 

2.0 

0 
1.6 

12 

.8 

.4 
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3 112'± 1/64' r I 1 ---A 

------~;T 
1518" 
MAX. 

51/2" 
±118" 

81/2" 
±1/4" 

21-8" 
±1/16" 

29132" 
±IIS" 

U 
I 

DIA. I I 

115132" ± 1/16" 1.532 "t.OIO" DIA. 

VIEW AT "A" 

.110" ±.o20· 
~ --.-
-ANODE TERMINAL 

(NOTE I) 

.~~--SCREEN-GRID TERMINAL 

CONTROL-GRID TERM INAL 

7/16' MAX. DIA. 

Io4--FILAMENT TERMINAL -L ____ ~L-____________ _.--~ 

Total Indicator Readings 

Note 1: 0.020 in. 
Note 2: 0.030 in. 
Note 3: 0.060 in. 

.250" ±.oOO" DIA. (NOTE 3) 

ZP-I044 
PTI-149B 

Page 3 
9-67 

The above readings are measured with respect to a centerline determined by the centers of the anode terminal and control-grid terminal. 

TUBE DEPARTMENT 

GENERAL. ELECTRIC 
Schenectady, N. Y. 12305 

Courtesy of http://BlackRadios.terryo.org



I GENERAL (ifoJ ELECTRIC 
OBJECTIVE 

TECHNICAL INFORMATION. 
These ratings represent the design objective for this 

product. Refer to the Preliminary Technical Information 
sheet for ratings currently achieved in the progression 
towards design objectives. If PTI ·sheets do not exist, con
sult your local Tube Department Regional Sales Office. 

DEVELOPMENTAL 
TYPE I TUBE DEPARTMENT 

Schenectady 5, N. Y. 
ZP-1057 

OTI-92 
Page 1 

2-65 

This technical information is proprietary and i!Jurnished only as a serV'ice to ClLs/omers 
zp-I05·T I 
TRIODE 

Internal Feedback for CW Oscillator Service 
Grounded-Grid Operation 

Forced-Air Cooled 
Metal and Cerafuic 

The Zp-I057 is a forced-air cooled triode especially deSigned for CW oscillator 
service through approximately 2000 megacycles. This tube is particularly well suite·i 
for use in special applications such as high level microwave signal generators 
operating over an extremely wide frequency range. 

The tube features internal feedback which eliminates the need for the complicated 
external circuit arrangements normally required in oscillator service. This special 
feature greatly simplifies cavity design, construction and operation, Particularly where 
very broad frequency coverage is required. 

Other features include small size metal and ceramic construction, a high efficiency 
radiator, and an oxide-coated ~athode with inherent long life •. 

ELECTRICAL Minimum 

Heater Voltage* 
Heater Current •..•..••••.••..•.•..•. 
Cathode Heating Time .••••••••••.•••• 
Direct Interelectrode CapaCitances 

Input •.....•....••.•.•.....•.•.•• 
Output ........................... 

MECHANICAL 

Mounting Position - Any 
Net Weight, approximately 

THERl11\T.J 

Cooling - Forced Air 
Through Radiator, at Sea Leve~ 

Plate Dissipation •••••••••••••••• 

3·5 
1 

Air Flow, 45 C Incoming Air Temperature, 
minimum ••••••••••••••••••••••• 

Static Pressure, approximate ••••. 
Radiator Hub Temperature, at Point 

Adjacent to Anode Seal~ •••••••.•• 
CC" rarnic Temperature at Any Point J maximum 

Bogey 

6.3 
3.8 

Maximum 

4.0 

5 3/4 

Volts 
Amperes 
Minute 

)J}lf 

)J}lf 

Ounces 

300 Watts 

7 Cubic Feet per 
Minute 

0.7 Inches-Water 

250 C 
200 C 

The specifications of this type are subject to change. This device is now under development and Is made available for experimental purpose. only. for the most 
recent information concerning the status of this development, pleate consult your local Tube Department Rellional Sale. Office, or current Preliminary Technical 
Information for the same catalog number. 
ET·J37 
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CW RADIO-FREQUENCY OSCILLATOR - CLASS C 

MaxiJnum Ratings 

DC Plate Voltage 
DC Plate Current 
DC Grid Voltage ................................ . 
DC G'rid Current ....••......•••.•........•.....•. 
Plate Dissipation 

Typical Operation 

Grounded-Grid Circuit at 1200 Megacycles, 3/4) Output 

DC Plate Voltage ..•.••..••••........•..... • .....• 
DC Plate C:..lrre nt •.•..••••••.••.•.•••••••.•••..••• 
DC Grid Voltage ................................. . 
DC Grid Current ................................. . 
Power Output, approximate (useful) ••••••••••••••• 

1150 Volts 
0.300 Amperes 

-150 Volts 
0.050 Amperes 

300 Watts 

1500 Volts 
0.215 Amperes 

-125 Volts 
0.045 Amperes 

200 Watts 

* Because the temperature of the cathode is increased by back bombardment of 
electrons at UHF, re~uired heater voltage for optimum life decreases with 
increasing fre~uency. The amount of heater voltage reduction is dependent 
on operating conditions. However, this voltage should not be less than 
5.5 volts. 

~ Forced-air cooling to be provided before and during the application of any 
voltages to limit the anode hub temperature to the value specified. 

Courtesy of http://BlackRadios.terryo.org
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I 
GENERAL® ELECTRIC 

PRELIMINARY 
TECHNICAL INFORMATION 

• TUBE DEPARTMENT These ratings represent those of current samples of 
this type. Refer to the Objective Technical Information 
sheet for design-objective ratings. 

DEVELOPMENTAL 
TYPE 

Schenectady 5, N. Y. 

This technical information is proprietary and is furnished only as a service to customers. I 

ZP-1061 
PTI-161 

Page 1 
2-65 

Internal Feedback for Oscillator Service 
Grid-Pulsed or Plate-Pulsed Operation 

ZP-1061 
TRIODE Heat-Sink and Forced-Air Cooled 

Metal and Ceramic 
The ZP-1061 is a heat-sink-cooled triode especially designed for grid-pulsed oscillator service in L-band. The tube is particularly well suited for use in navigational aid applications. 

The ZP-1061 features all necessary feedback within the tube envelope, which eliminates the need for the complicated external-circuit arrangements normally required in oscillator service. 

Other features include small Size, long pulse width, high duty capability, and long life and reliability. 
ELECTRICAL 

Heater Voltage* .............................................. . 5.0 Volts Heater Current .. ............................................ . 2.5 Amperes Cathode Heating Time, minimum ................................... . 1 Minute Direct Interelectrode Capacitances 
Input ................................................... . 17.0 IJlJf Output ................. ................................. . 4.0 IJlJf 

MECHANICAL 
Mounting Position - Any 
Net Weight, approximate ........................................ 2-1/2 Ounces 

THERMAL 
Cooling - Heat-sink or Forced Air 
Maximum Anode Temperature # . . . • . . . . • • . . • . • . . . • • . • • . • • . • . • • • . • . .. 250 C Maximum Ceramic Temperature at Any Point. . . . . . . . . . . . . . . . . . . . . . . . . . .. 200 C 

GRID-PULSED OSCILLATOR - CLASS C ** 
Maximum Ratings 

DC Plate Voltage ... ........................................ . DC Plate Current, during pulse ................................. . DC Grid Voltage ........................................... . Plate DiSSipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Pulse Width & . . '. • . • . . • . . . . • • . . . • • . . . • • • . . • • • . • . • • • • • • . • . . . . Duty Factor 1;1 & . • . . . . . • . . . . • • . . • . . • . . . • . . . • • . . . . • • • . • • . . . . • • 
Typical Operation 
Grounded-Grid Circuit at 1090 mcs, 1/4 ~ Output 

2.5 
2.0 

-200 
50 
10 

0.01 

DC Plate Voltage ..................... . ................... 1800 DC Plate Current, during pulse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. 75 DC Grid Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -90 DC Grid Current, during pulse ................... '. . . . . . . . . . . . . . .. 1. 0 Power Output, during pulse (useful) ....................... •....... 1000 Pulse Width ¢ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0.5 Duty Factor .........•.................................... 0.01 

Kilovolts 
Amperes 
Volts 
Watts 
Microseconds 

Volts 
Amperes 
Volts 
Amperes 
Watts 
Microseconds 

Th. specification. of this type .... subject to change. Delivery of sample. !lnd the existence of these dato do not iMply continu.d avoilabillty of types with the tame characteristict or dimension •. For the __ recent Infor.ation concerning the status of this devic •• please consult your local Tube De~rtment R. i9nal Sa Offtce. _f(,J38 . 
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* Because of back-heating due to transit time effects, it may be necessary to reduce the heater voltage. 

#A suitable heat-sink clamping arrangement must be provided to limit the anode hub temperature to the value 
specified. 

~Maximum ratio of on-time to elapsed time during any 250 microsecond period. 

i Pulse duration is measured between points at 70 percent of the peak value. The peak value is defined at the 
maximum value of a smooth curve through the average of the fluctuations over the top portion of the pulse. 

& For recommendations on longer pulse width and higher duty factor refer to the manufacturer. 

** Plate-pulsed oscillator operation may be used for considerably higher peak power output than that indicated 
under typical operation. For recommendations refer to the manufacturer. 
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TUBES 

PRELIMINARY 
TECH NICAL INFORMATION 

These ratings represent those of current samples of 
this type. Refer to the Objective Technical Information 
sheet for design-objective ratings. 

This technical information is proprietary and is f urnished only as a service to customers. 

VHF-UHF Metal Ceramic Tetrode 

4 Kilowatts Useful CW Output 

ZP-1064 
TETRODE 

Forced Air Cooled 

Integral Radiator 

DEVELOPMENTAL 
TYPE 
ZP-1064 
PTI-l71 

Page 1 
9-67 

750 Watts Class B Linear Output Thoriated-Tungsten Cathode 

The ZP-1064 is aforced-air cooled power tetrode that delivers useful output to approximately 1250 megacycles. This 
tube is particularly suitable for application as an AM or FM power amplifier in the final output or driver stage of VHF
UHF military communications systems. 

The tube features high power gain, as much as 14 db, while delivering up to 4000 watts of useful CW power as a 
grounded-grid Class C amplifier at 400 megacycles. An output capacitance of only 6.0 uuf,which is significantly low for a 
tube of its power handling capability, makes the ZP-I064 well suited for application in equipments requiring broad electronic 
bandwidth. 

Other features include metal-ceramic construction, a high efficiency axial flow radiator capable of dissipa
ting 2750 watts, and an indirectly heated thoriated tungsten cathode. 

GENERAL 

Electrical 

Heater Voltage * ... . .... . .... . . . . . ... . .... .. .... . 
Heater Current at 5.7 Volts ••••••.••..•.•.. •• • ••• .••. 
Heater Starting Current •• . •. • •.• • .•••• • .•..••.••.. • 
Heater Cold Resistance ..•••••••••••• ••• •••.••.•... 
Cathode Heating Time •• • •••••••••••.••••••.•...•• .• 
Amplific.ation Factor, G2 to Gl 
Eb = 2000 Volts, Ib = 0.200 Ampere, Ec2 = 475 Volts .•• • ..•.. 

Direct Interelectrode Capacitances 
Cathode to Plate t ..... . .... .. .............. . . . 
Input, G2 tied to G1 •••••.••.. • • •• .• ••• .••• •• •. . 
Output, G2 tied to Gl § •••••••••••••• • •• • ••• • •••• 

Mechanical 

Mounting Position 
Net Weight, approximate 

Thermal 

Cooling-Forced Air 1f 
Through Radiator, at Sea Level 

Minimum 

22 

1 

12 

15.5 

Bogey Maximum 

5.7 
24 26 

36 
0.02 

17 22 

0.006 
17.0 18. 5 

6.0 

5.0 

Volts 
Amperes 
Amperes 
Ohms 
Minute 

uuf 
uuf 
uuf 

Vertical 
Pounds 

Plate DiSSipation 

2.75 Kilowatts 
2.0 Kilowatts 
1. 5 Kilowatts 

Air Flow 

140 Min CFM 
90 Min CFM 
55 Min CFM 

Static Pressure 

Seals 
Screen-Grid to Control-Grid 
Heater-to-Cathode • ••• •• • •• • ••.••. • • • •• • •• • •••.• . .••• • .••• • • •• •.•. • • •• 
Anode to Screen-Grid Ceramic Insulator ... •••. .• • • • • ••••• •• • •. • • • • • •• ••• .•.• 

Incoming Air Temperature •• • .••••• • ••• •• .••. • •• • ••••...• • • •• •• • •• •• . • .•••• 
Radiator Hub Temperature (Adjacent to Anode Seal) .•.•.... . .....•.•.•• • •• •• •• • • • ••• 
Temperature at Any Other Point •. : .•.•• • • • •.••••••••••• ••• ••••••• • •........•• 

1.9 Inches Water 
0.8 Inches Water 
0.4 Inches Water 

4 Min CFM 
8 Min CFM 
6 Min CFM 

25 Max C 
180 Max C 
200 Max C 

Forced-air COOling to be applied before and during the application of any voltages. Forced-air COOling must be main
tained for one minute after the removal of all voltages. 

The specifications of this type are subiect to change. This device is now under development and is made available for experimental purposes only. For the most 
recent information concerning the status of this development, please consult your local Power Tube Department Regional Sales Office, or current Preliminary Tech
nical Information for the same catalo number. 
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MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS 
RADIO-FREQUENCY POWER AMPLIFIER AND OSCILLATOR - CLASS C 

Maximum Ratings, Absolute Values 420 mcs 1000 mcs 

DC Plate Voltage .... . ... . . .. . . .. . ... ..... . . . .. . . 
DC Grid-No. 2 Voltage . .... ... . . . .. . . . .. . ... . .. . .. . 
DC Grid-No.1 Voltage . ..... .. . .. .... ....... . . . .. . . 
DC Plate Current. . . . . ...... . . . . .. .. ... . ..... . . . . . 
DC Grid-No. 1 Current . . .. . .. . ..... .. .. ..... . ... .. . 
Plate Input . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Grid- No. 2 Input . . . ... .... .. . .... . . . ... . .... . . . . . 
Plate Dissipation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Typical Operation - Grounded-Grid Circuit @ 400 mcs 

DC Plat e Voltage .. . . .... ... .. . . . ..... ..... . 
DC Grid-No. 2 Voltage . . . . . . . . . . . . ... . . 
DC Grid-No. 1 Voltage . . . . . . . . . . . . . . . . .. . . ... . 
DC Plate Current . . . .... . ... . . .. ........... . ... .. . 
DC Grid-No.2 Current . .. .... ... . . ... . . .. . .. . ... .. . 
DC Grid- No. 1 Current . . . . . . . . . . . . . . . . . . . ..... .. . . . 
Driving Power, approx ...... . .. ... ... . .... .. .. .. ;' . . 
Power Output, useful ~ . . . . . . . . . . . . . . . . . . . . . . . ... .. . 
Power Gain, approx . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

RADIO FREQUENCY POWER AMPLIFIER - CLASS B LINEAR SERVICE 

Maximum Ratings at 420 Megacycles, Absolute Values 

8000 
650 

-175 
0.700 
0.175 

5.6 
25 

2.75 

5500 
600 

-100 
0.450 
0.012 
0.085 

90 
2000 
13.5 

DC Plate Voltage . .. ... .. . ... ...... ............. .. .. . .. . . 
DC Grid-No.2 Voltage ...... . . . .............. . ... . . .. .... . 
DC Plate Current . ... .. .. . .... .. . .... . .... . . . ..... . ..... . 
Plate Input . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Grid- No. 2 Input . . . . . . . . . . . . . . . . . . . . . ... ..... .. .. . .. .. . . 
Plate Dissipation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

6000 Max Volts 
650 Max Volts 

-175 MaxVolts 
0.700 Max Amperes 
O. 175 Max Amperes 

4. 2 Max Kilowatts 
25 Max Watts 

2.75 Max Kilowatts 

7500 
600 

-100 
0.650 
0.016 
0.155 

150 
4000 
14.3 

Volts 
Volts 
Volts 
Amperes 
Amperes 
Amperes 
Watts 
Watts 
db 

8000 Max Volts 
650 Max Volts 
585 Max Milliamperes 

4150 Max Watts 
16 Max Watts 

2750 Max Watts 

Typical Operation at 400 Mcs, Carrier Conditions for Maximum Modulation Factor of 1. 0 

DC Plate Voltage .. . . . . ..... ... . . . . 
DC Grid-No. 2 Voltage .. . . . . . 
DC Grid-No. 1 Voltage, approx .. 
DC Plate Current. ... . . . . .. . 
DC Grid-No. 2 Current .... . . . 
DC Grid-No.1 Current ... ... . 
Driving Power, approx. ... .. . . .. .. .. . .. . . 
Power Output, useful ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Power Gain, approx . .. ........... .. . ..... .. .. .. . . . 

7500 
600 
-50 
330 

5 
30 

17. 5 
750 

16 

Volts 
Volts 
Volts 
Milliamperes 
Milliamperes 
Milliamperes 
Watts 
Watts 
db 

* Because the temperature of the cathode is increased by back bombardment of electrons at UHF, required heater 
voltage for optimum life decreases with increasing frequency. The amount of heater voltage reduction is dependent 
on operating conditions. 

t Measured with complete external shielding between cathode and anode. 
§ Output capacitance measured between anode and screen grid. Control grid connected directly to screen grid. 
~ The volume of cooling air indicated for the various seals is for sea-level conditions and approximate only. 

Distribution of cooling air will vary with the cavity configuration about the tube. For most satisfactory operation 
the maximum temperature of any point on the tube should be below specified limits. 

~Useful power output including power transferred from driver stage. 

Courtesy of http://BlackRadios.terryo.org
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r- 5/S" DIAMETER MAXIMUM 

11/16" MAX . 

2 I/S" --- 4.076" ±0.020"--~ 
± 1/64" 

5 31/32" 

I 
11/32" MIN. 

f + 
"+1/16" 

I I/S_O 

2.525±0.010 DIA. 

I 15/32"±1/16" 

7/16" MAX. DIA. 

0.250 ± O.OOS DIA.--+~ 

-----ANODE TERMINAL 

CONTROL-GRID 
TERMINAL 

CATHODE AND FILAMENT
RETURN TERMINAL 

FILAMENT TERMINAL 

(NOTE 3) t---ot--0.660±0.00S DIA . (NOTE 2) 
NOTES 
I. MAXIMUM ECCENTRICITY 0 .010 
2. MAXIMUM ECCENTRICITY 0 .015 
3. MAXIMUM ECCENTRICITY 0 .030 

WITH RESPECT TO CENTERLINE DETERMINED BY CENTERS OF ANODE 
, TERMINAL AND CONTROL-GRID TERMINAL 

TUBE DEPARTMENT 

GENERAL. ELECTRIC 
Schenectady,N. Y. 12305 

Courtesy of http://BlackRadios.terryo.org
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PRELIMINARY 
TECHNICAL INFORMATION 

These ratings represent those of current samples of 
this type. Refer to the Objective Technical Information 
sheet for design-objective ratings. 

DEVELOPMENTAL 
TYPE 

TUBES 

This technical information is proprietary and is furnished only as a service to customers. 

ZP-1065 

ZP-1065 
PTI-165A 

Page 1 
9-67 

Grid-Pulsed Service 
Grounded -Grid Operation 

TETRODE Forced-Air Cooled 
Metal and Ceramic 

The ZP-1065 is a high-performance, forced-air cooled, metal-ceramic tetrode especially designed for grid
pulsed amplifier service (pulsed RF drive only) at L-band frequencies. This tetrode is particularly well suited for 
use in radar equipment such as advanced" ground-based, ship-board or airborne IFF interrogators. It is capable of 
providing useful output at frequencies up to approximately 1500 megacycles. 

Features of the ZP-1065 include long life and reliability, high gain with pulsed RF drive only, long pulse width, 
and high -duty capability. 

ELECTRICAL Minimum Bogey Maximum 

Heater' Voltage* ........................ . 
Heater Current ........................ . 
Cathode Heating Time ........ . 
Direct Interelectrode Capacitances** 

Cathode to Plate t .... 
Input. 
Output ........... . 

6.3 Volts 
3.8 Amperes 

1 Minute 

0.006 uuf 
20 !.Luf 

7.5 !.Lllf 

MECHANICAL 

Mounting Position 
Net Weight, approximate 

THERMAL 

Cooling - Forced -Aid 
Through Radiator, at Sea Level 

Plate Dissipation ............................ . 
Air Flow, 45 C Incoming Air Temperature, minimum .. 
Static Pressure, approximate ................ . 

Radiator Hub Temperature at Point Adjacent to Anode Seal, 
maximum§ .......................... . 

Seals 
Screen and Control Grid, approximate ... . 
Heater and Cathode, approximate ...... . 

Ceramic Temperature at Any Point, maximum 

RADIO-FREQUENCY POWER AMPLIFIER 

Maximum Ratings 

Pulsed Drive, 1250 Megacycles 

600 
9 

0.5 

DC Plate Voltage ..................................... . 
DC Plate Current, during pulse .... . . . . . . ........ . 
DC Grid-No.2 Voltage .................... . ........ . 
DC Grid-No.2 Input. . . . . . . . . . . . . . . . . . . . . . . .. . ....... . 
DC Grid-No.1 Voltage .............. _ . . . . . ..... . 
Plate Dissipation. . . . . . . . . . . . . . . . . . . . . . ............ _ .. 
Pulse Width 0 ............................ . 
Duty Factor r,I ...•..••...•.....•.........•.••....••.. 

Any 
13 Ounces 

400 Watts 
4.5 Cubic Feet per Minute 
0.2 Inches Water 

250 C 

1 Cubic Feet per 1Vlinute 
1 Cubic Feet per Minute 

200 C 

5 
6 
1 
5 

-200 
600 
10 

0.01 

Kilovolts 
Amperes 
Kilovolt 
Watts 
Volts 
Watts 
Microseconds 

The specificationl of this type are lubject to change. This device II now under development and is made available for experimentol purposes only. For the most 
recent information concerning the status of this development, please conlult your local Power Tube Department Regional Sole. Office, or current PreUmino Tech
nical In r 
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RADIO-FREQUENCY POWER AMPLIFIER (CONT'D) 

Typical Operation 

Grounded-Grid Service at 1030 Megacycles, 1/ 4) Output Circuit 
DC Plate Voltage rU . . . . . . . . . . . . . . . . . . . . . . . . 
DC Plate Current, during pulse ...... " . .. .. . . 
DC Grid-No.2 Voltage . . . . . . . . . . . . .. . ..... . 
DC Grid-No. 2 Current, during pulse. . . .. . .. .. . . 
DC Grid-No.1 Voltage, approximate ... " ... .... . 
DC Grid-No.1 Current, during pulse ... " . ... . . . 
Driving Power at the Tube, during pulse ......... . 
Power Output, during pulse (useful) ............. . 
Pulse Width . . . . . . . . . . . . . ...... . 
Duty Factor ............................ . 

4.5 
5.3 
750 

0.110 
-115 

0.850 
1.5 

11.0 
10 

0.01 

3.5 Kilovolts 
3.0 Amperes 
750 Volts 

0.065 Amperes 
-75 Volts 

0.400 Amperes 
0.5 Kilowatts 
4.5 Kilowatts 
10 Microseconds 

0.03 

* Under the typical operating conditions shown the filament voltage should be reduced to approximately 6.0 volts 
because of back-heating resulting from transit time effects. 

** Control grid connected directly to screen grid. 
t Complete external shielding between cathode and plate. 
t Forced-air cooling should be applied during the application of any voltages. 
§ Provision must be made for unobstructed passage of cooling air to limit the anode hub temperature to the value 

specified. 
o Pulse duration is measured between points at 70 percent of the peak value. The peak value is defined as the maxi

mum value of a smooth curve through the average of the fluctuations over the top portion of the pulse. 
ri Maximum ratio of on-time to elapsed time during any I-millisecond period. Higher duty may be allowed with 

lower tube input as indicated under typical operation at 0.03 duty. For applications that require longer pulses or 
higher duty refer to the tube manufacturer for recommendations. 

riri A minimum surge-limiting resistance of 50 ohms must be placed between the plate of the tube and the B+ power 
supply at steady-state voltages greater than 3.5 kilovolts. 
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3.120 
±.078 

, 
2720 
±.o63 

t 

+ 760 
±.oIO 

t 

2094 ±.015 DIA. ''/l:.' 
SEAL-OFF 

..........-PROTECTIVE CAP 
..........- COO NOT USE AS 

CONTACT SURFACE) 

ANODE TERMINAL 

. AX. 

'-+---SCREEN-GRID TERMINAL 

~~=r 
MIN. OUTSIDE 

.375 CONTACT AREA 
~~~~~~~~~*+~r=~ 

\ 
L .187 MIN . 

.094 ±.o31 

CONCENTRICITIES: 

CONTROL -GRID TERMINAL 
- .324 ±.o04 DIA. "C" 

~--1--.186 ±.o05 DIA. "D" 

ZP-1065 
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The following total indicator readings are measured with respect to a centerline determined by the centers of the 
anode terminal and control grid terminal. 

Diameter A - 0.030 inches 
Diameter B - 0.016 inches 
Diameter C - 0.036 inches 
Diameter D - 0.042 inches 

Total indicator reading of filament cup terminal diameter (D) measured with respect to center of cathode and fila
ment terminal diameter (C) - 0.016 inches. 

TUBE DEPARTMENT 

GENERALe ELECTRIC 
Schenectady,N. Y. 12305 

Courtesy of http://BlackRadios.terryo.org



Courtesy of http://BlackRadios.terryo.org



I 
6ENERAL @ ELECTRIC PRELIMINARY 

TECHNICAL INFORMATION DEVELOPMENTAL 
TYPE I POWER TUBE DEPARTMENT 

Schenectady 5, N. Y. 
These ratings represent those of current samples of 

this type. Refer to the Objective Technical Information 
sheet for design·objective ratings. 

This technical information is proprietary and is furnished only as a service to customers. 

Radio-Frequency Amplifier 
CW Service 
Grounded-Grid Operation 

ZP-1070 

TETRODE 

I 

ZP-1070 
PTI-164 

Page 1 
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Forced-Air Cooled 
Metal and Ceramic 

Integral Radiator 

The ZP-1070 is a reliable power tetrode that delivers useful output to 1250 megacycles or higher. This tube is 
particularly suitable for application in the final output or driver stage of military-communications systems. 

As a Class B linear amplifier in the 225-400-megacycle range, the tube will deliver 110 watts of carrier power 
modulated up to 100 percent. Since a power gainof 20 may be realized, drive requirements are low - approximately 
5 watts at carrier level. 

Operating as a Class C CW amplifier at 900 megacycles, the gain is approximately 15 at the 200-watt level. 

Features of the ZP-1070 include long life and reliability, high gain, high linearity, and resistance to shock and 
vibration. 

These together with such design factors as an oxide-coated cathode, coaxial elements, and metal-ceramic 
construction make the tube well adapted to application in modern systems where performance and reliability are 
important. 

ELECTRICAL 

Heater Voltage * ...... . 
Heater Current ....... . 
Cathode Heating Time ... . 
Amplification Factor, G2 to G1, Eb = 1000 Volts DC; 
E~2=275 Volts DC; Ib = 0.2 A DC ............ . 
Direct Interelectrode Capacitances 

Cathode to Plate t . . . 
Input, G2 tied to G1 .. 
Output, G2 tied to G1 (; 

MECHANICAL 

Mounting Position - Any 
Net Weight, approximate 

THERMAL 

Cooling - Forced Air § 
Through Radiator, at Sea Level ** 

Plate Dissipation . . . . . . . . . ..... ... . 
Air Flow, 45 C Incoming Air Temperature, 

minimum .................. . 
Static Pressure, approximate ..... .. .. . 
Radiator Hub Temperature at Point Adjacent to 

Anode Seal ..................... . 

Minimum 

1 

600 

9 
0.5 

Bogey 

6.3 
3.8 

14 

0.006 
20 

7.5 

400 

4.5 
0.2 

Maximum 

6.8 

13 

Volts 
Amperes 
Minutes 

J.lJ.If 
uJ.lf 
J.lJ.lf 

Ounces 

Watts 

Cubic Feet per Minute 
Inches-Water 

250 C 

The specifications of this type are sub jed to change. Delivery of samples and the existence of these data do not imply continued availability of types with the 
same characteristics or dimensions; For the most recent information concernil1g the status of this device, please consult your local Power Tube Department Regional 
Sales Office. 
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THERMAL (CONT'D) 

Seals 
Screen-Grid to Control-Grid, approximate .. 1 Cubic Foot per Minute 
Heater to Cathode, approximate ........ . 1 Cubic Foot per Minute 

Ceramic Temperature at Any Point, maximum . . . .. . 200 C 

RADIO-FREQUENCY POWER AMPLIFIER - CLASS B LINEAR 

Carrier conditions per tube for use with a maximum modulation factor of 1.0 

Maximum Ra ting s 

DC Plate Voltage .... 
DC Grid-No . 2 Voltage 
DC Plate Current ... . 
Plate Input .. . .... . 
Grid-No . 2 Input. ... . 
Plate Dissipation .. 

Typical Operation 

Grounded -Grid Circuit at 225 -400 Megacycles 

2000 
320 

0.250 
500 

5 
600 

DC Plate Voltage ...... . . . .. ...... .. . ............ . ....... . 1750 
DC Grid-No.2 Voltage. . . . . . . . . . . . . . . . . .. . .......... . ... . 250 
DC Grid-No . 1 Voltage, approximate . .... .. .. . ......... .. ...... . -20 
Peak RF Plate Voltage #, approximate . ... . ........ . ... . ........ . 1250 
Peak RF Grid-No.1 Voltage #, approximate .............. .. ...... . 40 
DC Plate Current ........................ ..... ..... . . ... . 0.200 
Zero Signal DC Plate Current (Ecl adjusted) ...................... . 0.020 
DC Grid-No.2 Current ...................... ..... ......... . 0.005 
DC Grid-No . 1 Current ........ .. .. .. ... ......... ......... . . 0.010 
Driv ing Power, approximate ................................ . 5 
Power Outputy . .. ....... . ..... . ... ...... . . ... ... .. . ..... . 110 

RADIO-FREQUENCY POWER AMPLIFIER AND OSCILLATOR - CLASS C TELEGRAPHY 

Key -down conditions per tube without amplitude modulationt,. 

Maximum Ratings 900 400 
Megacycles Megacycles 

DC Plate Voltage ........... . . .. .. ..... . . . 1600 2000 
DC Grid-No . 2 Voltage ....... .. .......... . . 320 320 
DC Grid-No. 1 Voltage .................... . -100 -100 
DC Plate Current. . . . . . . . .. . .. . . . ... . .. . . . 0.300 0.300 
DC Grid-No . 1 Current ..... . ... . .......... . 0.050 0.050 
Plate Input . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 480 600 
Grid-No.2 Input .. ........ ... .... .... . .. . 15 15 
Plate DiSSipation ... ....... . .. .. . .... .. .. . 600 600 
Grid-No.1 Dissipation .. . . . .. .. . ..... . .. . . . 2 2 

Typical Operation 

Grounded-Grid Circuit at 900 Megacycles 
DC Plate Voltage .. . ... . . . . .. .. .. ........ . 1500 2000 
DC Grid-No.2 Voltage . . .. ......... .. . 210 225 
DC Grid-No . 1 Voltage . . . ..... . . ... . . . .... . -40 -40 
DC Plate Current ............ .. . ..... . . .. . 0.300 0. 250 
DC Grid-No.2 Current, approximate ... ........ . 0.010 0.010 
DC Grid-No. 1 Current, approximate .. . .. ..... . . 0.020 0.020 
Driving Power, approximate . . . . . .... .. . ... . . 14 15 
Power Output, approximate 1f •.•••. ••• ••••• ••• 205 300 

Volts 
Volts 
Ampere 
Watts 
Watts 
Watts 

Volts 
Volts 
Volts 
Volts 
Volts 
Ampere 
Ampere 
Amper e 
Ampere 
Watts 
Watts 

Volts 
Volts 
Volts 
Amper e 
Amper e 
Watts 
Watts 
Watts 
Watts 

Volts 
Volts 
Volts 
Ampere 
Amper e 
Ampere 
Watts 
Watts 

Courtesy of http://BlackRadios.terryo.org



ZP-1070 
PTI-164 

Page 3 
10-65 

• Because the temperature of the cathode is increased by back bombardment of electrons at UHF, required heater 
voltage for optimum life decreases with increasing frequency. The amount of heater -voltage reduction is de
pendent on operating conditions. However, this voltage should not be less than 5.5 volts. 

t Measured with a 6-inch minimum diameter flat metal disk attached to the screen-grid ring. Control grid connected 
to the screen grid. 

o Output capacitances measured between anode and screen grid. Control grid connected directly to screen grid. 
§ Forced-air cooling to be applied before and during the application of any voltages . 

•• Provision must be made for unobstructed passage of cooling air between radiator fins and between the anode 
terminal and adjacent radiator fin . 

• Useful power output as measured in output-circuit load. 
, Useful power output including power transferred from driver stage. Output circuit efficiency approximately 

80 percent. 
AModulation essentially negative may be used if the positive peak of the envelope does not exceed 115 percent of 

the carrier conditions. 
41 Measured at the crest of the audio-frequency cycle with a modulation factor of 1.0. 
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CONCENTRICITIES: 
The following total indicator readings are measured with respect to a centerline determined by the centers of the anode terminal and control grid terminal. 

Diameter A - O.OJU inches 
Diameter B - 0.016 inches 
Diameter C - 0.036 inches 
Diameter D - 0.042 inches 

Total indicator reading of filament cup terminal diameter (D) measured with respect to center of cathode and filament terminal diameter (C) - 0.016 inches. 

A69087-72B126 (2-3-65) 
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• TUBES 

PRELIMINARY 
TECHNICAL INFORMATION 

These ratings represent those of current samples of 
this type. Refer to the Objective Technical Information 
sheet for design-objective ratings. 

This technical information is proprietary and is furnished only as a service to customers. 

ZP-1074 

TRIODE 

DEVELOPMENTAL 
TYPE 
ZP-1074 

PTI-170A 
Page 1 

9-67 

Internal Feedback for Oscillator Service 
Grounded-Grid Operation 

Heat-Sink and Forced-Air Cooled 
Metal and Ceramic 

The ZP-1074 is a heat- sink- cooled triode thatfeatures internal feedback. It is especially designed for pulsed 
oscillator service in L-band. Applications for which it is particularly well suited include airborne or ground
based radar, and high level signal generators. 

The ZP-1074 is a higher-voltage version of the ZP-1025. Ratings include a DC plate voltage of 3500 volts 
under grid-pulsed-oscillator service for 5 kilowatts of peak power output at 0.005 duty. 

Other features include small size, high peak power as a plate-pulsed oscillator, long-pulse-width capability, 
long life and reliability. 

Minimum Bogey Maximum 

ELECTRICAL 

Heater Voltage * ............................. . 
Heater Current ..••............. _ .........••• 
Cathode Heating Time ..•••••..•...........•.... 
Direct Interelectrode Capacitances 

Cathode to Plate .•••.• • . • • . • . . • . . • . . . . . . . . 
Input . • • • • • • • . . • • • • • . • • . • . . • • • • • • • • .••• 
Output 

MECHANICAL 

Mounting Position - Any 

6.3 
3.5 3.8 4.0 
1 

0.5 
15.5 

5.9 

Net Weight, approximate. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3 1/4 

THERMAL 

Cooling - Heat-Sink and Forced Air 

Anode Temperature§ .................................... . 
Ceramic Temperature at Any Point, maximum .....•.....•........ 

PLATE-PULSED OSCILLATOR - CLASS C 

Maximum Ratings 

DC Plate Voltage, During Pulse ..............•..............• 
DC Plate Current, During Pulse ............................. . 
DC Grid Voltage, During Pulse .•............................. 
DC Grid Current, During Pulse ...•. . . . . . . . . . . . . . . . • . . . . . . . . . 
Plate Dissipation§ .............................•......... 
Grid Dissipation ••....••.........................••••..• 
Pulse Width 0 .............•.••........................ 
Duty Factor ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

250 
200 

8.0 
10.0 
-400 

5.0 
110 
3.5 
10 

0.003 

Volts 
Amperes 
Minute 

J.l#f 
1-'1-' f 
1-'1-' f 

Ounces 

C 
C 

Kilovolts 
Amperes 
Volts 
Amperes 
Watts 
Watts 
Microseconds 

The specifications of this type are subject to change. Delivery of samples and the existence of these data do not imply continued availability of types with the same 
characteristics or dimensions. For the most recent information concerning the status of this device, please consult your local Tube Department Regional Sales Office. 
ET-J38 
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TYPICAL OPERATION 

Grounded-Grid Service at 1300 Megacycles, 3/4>" Output Circuit 

DC Plate Voltage, During Pulse . . . . . . . . . . . . . . . . . . . . . . . . .• 8.0 
DC Plate Current, During Pulse. . . . . . . . . . . . . . . . . . . . . . . . .. 9.0 
DC Grid Current, During Pulse ••........................ 4.0 

(Grid Resistor = 50 Ohms) 
Power Output, During Pulse (useful) ....................... 40.0 
Pulse Width ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .• 10 
Duty Factor .......................... . . . . . . . . • . . . . O. 003 

GRID-PULSED OSCILLATOR - CLASS C 

Maximum Ratings 

DC Plate Voltage ...................................... . 
DC Plate Current, During Pulse ............................ . 
DC Grid Voltage ........... . .......................... . 
Plate Dissipation ...................................... . 
Pulse Width 0 ............. . .......................... . 
Duty Factor r&r& ............ . ............. .. ........... . 

Typical Operation 

Grounded-Grid Circuit at 1100 Megacycles, 1/4>" Output 

DC Plate Voltage .................................... 3500 
DC Plate Current, During Pulse . . . . . . . . . . . . . . . . . . . . . . . . .. 3.5 
DC Grid Voltage Supply·· ......•....................... -110 
DC Grid Current, During Pulse .......................... 1. 7 
Power Output, During Pulse (useful) • . • . . . . . . • • . . . . . . . . . . .. 5.0 
Pulse Width .... . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .. 10 
Duty Factor ••...••.•................ . ........ . .... O. 005 

6.0 
7.0 
4.3 

24.0 
10 

0.001 

3.75 
3.7 

-200 
110 
15 

0.02 

2200 
2.7 

-104 
1.25 
2.4 
10 

0.02 

Kilovolts 
Amperes 
Amperes 

Kilowatts 
Microseconds 

Kilovolts 
Amperes 
Volts 
Watts 
Microseconds 

Volts 
Amperes 
Volts 
Amperes 
Kilowatts 
Microseconds 

* Because of back-heating due to transit-time effects, it may be necessary to reduce the heater voltage. For the 
1100 mcs, 2 kw, 0.02 duty condition, the typical heater voltage is 5.5 volts. The optimum heater voltage for any 
application should be determined by RF performance testing. 

§ A suitable clamp-on radiator or heat-sink clamping arrangement must be provided to limit the anode hub tem
perature to the value specified. Higher plate diSSipation is allowable with provision for proper COOling. 

o Pulse duration is measured between points at 70 percent of the peak value. The peak value is defined as the maxi
mum ~alue of a smooth curve through the average of the fluctuations over the top portion of the pulse. For ap
plications requiring longer pulses, refer to the tube manufacturer. 

~Maximum ratio of on-time to elapsed time during any 3.3-millisecond period. 
r&~Maximum ratio of on-time to elapsed time during any 75-millisecond period. 
"With a series grid resistance of 50 ohms. 
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-200 

-180 

-160 

-140 

VI 
~-120 
o 
>-100 
z 
~- 80 
~ 

~- 60 
~ 
101- 40 
o 

~- 20 
~ 
u o 

20 

40 

60 

80 

VJ 
I
...J 
o 
> 
w 

-400 

-300 

~ -200 
~ 
o 
> 
w 
o 
o 
i= -100 
<I 
u 

o 

100 

200 

400 

1000 

P-1074 CHARACTER 
VOLTAGES REFERENCED 
TO GRID 

800 1200 1600 
PLATE VOLTAGE IN VOLTS 

2000 

ZP-1074 CHARACTERISTICS 
VOLTAGES REFERENCED 
TO GRID 

Ie 25 AMPERES 

20 

3000 4000 
PLATE VOLTAGE VOLTS 

15 

5000 6000 7000 

ZP-1074 
PTI-170A 

Page 3 
9-67 

Courtesy of http://BlackRadios.terryo.org



ZP-I074 
PTI-170A 
Page 4 
9-67 

--,.--___________ r- ~"~'~ 1 SEAl-OFF 
PROTECTIVE CAP 
(DO NOT USE AS 
CONTACT SURFACE) 

HEAT- SINK 
CLAMPI NG 

AREA 

0.9~0"! O.OO'!J" DIA MA·".:.. .... - CONTACT AREA 

A NODE HUB TEMPERATURE +- ,--L-------E-.., 

MEASURED AT THIS POINT 

9 " I" i" ...... -- 1.220" ;to.010" DIA---4--ANODE TERMINAL 

3t2 - 32 -...-----------........ .."....1." R. MAX 

I:~':!: ri 64 

13" I" -+-
16 - 32 rGRID TERMINAL 

--lI __ -+-__ ----l~ ___ ... __ 0r-. 8_7_~_"!_0_._0_0_'j"_D_IAr---J ~;;' MIN CONTACT AREA 

CATHODE AND FILAMENT I TERMINAL (NOTE 2) 
~"!.r' 
64 32 

I" 

-+----;-1----'-
3~;' MIN CONTACT AREA 

FILAMENT-CUP TERMINAL --
(BOTTOM OF CUP MUST NOT 

lli. 0. 040" OIA MAX 
0.324"! 0.004" DIA "8" 

0. 1 86
M .! O.OO~" DIA "C" 

BE USED AS A SOCKET STOP) 

CONCE NTRIC ITIES: 

THE FOLLOWING TOTAL INDICATOR READINGS ARE MEASURED 
WITH RESPECT TO A CENTERLINE DETERMINED BY THE C.ENTERS 
OF THE ANODE TERMINAL AND CONTROL-GRID TERMINAL. 

DIAMETER A-0.030 INCHES 
DIAMETER 8-0. 036 INCHES 
DIAMETER C-0.042 INCHES 

TOTAL INDICATOR READING OF FILAMENT-CUPTERMtNAL 
DIAMETER tCI MEASURED WITH RESPECT TO CENTER OF CATHODE 
AND FILAMENT-TERMINAL DIAMETER (8)-0.016 INCHES. 

TUBE DEPARTMENT 

GENERAL. ELECTRIC 
SchenectadY, N. Y. 12305 

Courtesy of http://BlackRadios.terryo.org



' ENERAL ® ELECTRIC 
PRELIMINARY 

TECHNICAL INFORMATION DEVELOPMENTAL 
TYPE " TUBE DEPARTMENT These ratings represent those of current samples of 

this type. Refer to the Objective Technical Information 
sheet for design'objective ratings. Schenectady 5, N. Y. 

ZP-1079 
PTI-169 

Page 1 
10-66 

This technical information is proprietary and is furnished only as a sert'ice to clistomers, .' .. __________ _ 

Pulsed Service 
Grounded-Grid Operation 

ZP-1079 

TETRODE 

Integral Water Jacket 

Water Cooled 
Metal and Ceramic 

The ZP-1079 is a small-size, four-electrode transmitting tube especially designed for RF grid-pulsed or plate-and
screen pulsed amplifier service at VHF-UHF frequencies. This tetrode is particularly well suited for use in ground
based radar equipment such as steer able array radar. 

The tube is capable of providing useful output at frequencies up to approximately 1500 megacycles. 

The features of the ZP-1079 include long life and reliability, long pulse width, high peak power, high gain and broad
banding capability. 

These together with such design factors as an oxide-coated cathode, coaxial elements, and metal-ceramic construc
tion make the tube well adapted to application in modern systems where high performance and reliability are important. 

ELECTRICAL 

Heater Voltage § 
Heater Current . 
Cathode Heating Time 
Direct Interelectrode Capacitances* 

Input .. . 
Output ........ , , ....... , 

MECHANICAL 

Mounting Position - Any 

Minimum 

1 

Bogey 

6.3 
5.6 

24 
9 

Maximum 

6.8 Volts 
Amperes 
Minute 

>Luf 
>Luf 

Net Weight. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 14 Ounces 

THERMAL 

Cooling - Water and Forced Air t 
Water Flow 

Anode ............... . 

Pressure Drop at Rated Flow, approx 
Outlet Temperature .... . 
Anode Hub Temperature ~ .. . 

Air Flow 
Anode CeramiC, approximate. 
Screen and Control Grid, approximate .. 
Heater and Cathode, approximate .. 
Ceramic Temperature at any Point .... 

RADIO- FREQUENCY POWER AMPLIFIER - Class B 

Maximum Ratings 
Plate-and Screen-Grid Pulsed, 500 Megacycles 

DC Plate Voltage, during pulse .... . 
DC Plate Current, during pulse .... . 
DC Grid-No.2 Voltage, during pulse .. 
DC Grid-No.2 Input. . . . . . . . . . . .. . ...... . 

. .0.5 

... 1 
'. 70 

250 

1 
1 
1 

. ., 200 

.. 10 
" 10 

2000 
.. 15 

Minimum Gallons 
per Minute 
Pound per Square Inch 
Maximum C 
Maximum C 

Cubic Foot per Minute 
Cubic Foot per Minute 
Cubic Foot per Minute 
Maximum C 

Kilovolts 
Amperes 
Volts 
Watts 

The specifications of this type are subject to change. Delivery of samples and the existence of these data do not imply continued availability of types with the same 
. aracteristics or dimensions. For the most recent information concerning the status of this device, please consult your local Tube Department Regional Sales Office. 

·J38 
2 
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RADIO-FREQUENCY POWER AMPLIFIER - Class B (Continued ) 

Plate Dissipation. ......... . .. . ... . ... . ... . .......... .. . . ... 750 
DC Grid-No.1 Voltage, not pulsed. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -175 
DC Grid-No.1 Current, during pulse .... . .. .. . . . ... ......... ... ... 2.5 
Pulse Width 00 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 15 
Duty Factor O¢ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.0012 

Typical Operation 
Grounded-grid Circuit, 500 Megacycles, 1/ 4 ~ Output Circuit 

DC Plate Voltage, during pulse . .. ......... ... . . . . .... . ... .. ...... 9 
DC Grid-No.2 Voltage, during pulse ... ... ..... ... . . ............... 1400 
DC Grid-No.1 Voltage, not pulsed ......... .. . . . .. ... . ...... .. .... -125 
Peak RF Plate Voltage ... . ... . ..... . ..... .. . . ................ . 7000 
Peak RF Grid Voltage .... . .. . . .. ... . ... . ... . .. . ........... . .. 300 
DC Plate Current, during pulse ... .. ... .. . . .. . . .. . . ... . . . . . .. 9.2 
DC Grid-No.1 Current, during pulse . . . . . . . . . . . . . . . . . . . . . . .. 1.1 
DC Grid-No.2 Current, during pulse ... . . . .. . . ... .. .. .. . . . . .. 0.47 
Dr iving Power at Tube, during pulse . . . . .. .. . . . . .. .. . .. . . . . . .. 2.6 
Power Output, during pulse (useful) ..... .. . .. ... . .. .. ....... . ...... 52 
Pulse Width 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 15 
Duty Factor . . .... . ....... . ...... . ... . ... .. ... . ....... . ... 0.001 

RADIO- FREQUENCY POWER AMPLIFIER - Class C 

Maximum Ratings 
Pulsed Drive, 1250 Megacycles 

DC Plate Voltage. . . . . . . . . . . . . . . . . . .. ... . .. .. ... . .... ... ..... 5 
DC Plate Current, during pulse .. .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
DC Grid-No.2 Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1.1 
DC Grid-No.2 Input . . ....... . .. . . . . . ..... . ... . .. . . ...... ... . ... 5 
DC Grid-No.1 Voltage ....... . .... . . . .. .. .. . ............ . ..... -225 
DC Grid-No.1 Current . . . . . . . . . . . . . . . . . . ...... .. .... . ...... 1.5 
Plate Dissipation . .......... . ... .. ..... . . . .... . . . ...... . ... . .. 750 
Pulse Width 0 0 . . . . . . . . . . . . . . . . . . . . . . . . . .. 15 
Duty Factor 0 ¢¢ ........... .. ...... .. ....... . ........ . ...... 0.01 

Typical Operation 
Grounded-grid Circuit at 1100 Megacycles, 3/ 4 A Output Circuit 

DC Plate Voltage** ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4.8 
DC Plate Current, during pulse . . .... . .... . .. .. . ...... . .... . ..... 4.2 
DC Grid-No.2 Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 
DC Grid-No.2 Current, during pulse .. .. .. . . . . ... . .. . .. . ........ . . 100 
DC Grid-No.1 Voltage ............ . ... . . .. .. .. ............. .. . -200 
DC Grid-No.1 Current, during pulse .... . . . .. . . . . .... ... . ..... . ... 200 
Driving Power at Tube, during pulse ......... .. .. . . .. .............. 1.5 
Power Output, during pulse (useful) .... . ... . . .. .. . .. . ........... . . . 11 
Pulse Width 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 
Duty Factor .... . ............... .. .. . . . ... . ... .. ...... . .... 0.01 

~Watts 

Volts 
Amperes 
Microseconds 

Kilovolts 
Volts 
Volts 
Volts 
Volts 
Amperes 
Amperes 
Amperes 
Kilowatts 
Kilowatts 
Microseconds 

Kilovolts 
Amperes 
Kilovolts 
Watts 
Volts 
Amperes 
Watts 
Microseconds 

Kilovolts 
Amperes 
Kilovolt 
Milliamperes 
Volts 
Milliamperes 
Kilowatts 
Kilowatts 
Microseconds 

Courtesy of http://BlackRadios.terryo.org
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10-66 

§ Because the temperature of the cathode is increased by back bombardment of electrons at UHF, required heater voltage for optimum life decreases with increasing frequency. The amount of heater-voltage reduction is dependent on operating conditions. However, this voltage should not' be less than 5.5 volts. * Control grid connected directly to screen grid. 
t Water and forced air cooling should be applied during the application of any voltages. ~ Measured at the base of the water jacket and adjacent to the plate terminal. • Maximum average value. 
\I For applications that require longer pulses or higher duty refer to the tube manufacturer for recommendations. o Pulse duration measured between points at 70 percent of peak value. The peak value is defined as the maximum value of a smooth curve through the average of the fluctuations over the top portion of the pulse. ~ Maximum ratio of on-time to elapsed time during any 12.5 millisecond period. ~~ Maximum ratio of on-time to elapsed time during any 1.5-millisecond period. ** A minimum surge-limiting resistance of 50 ohms must be placed between the plate of the tube and the B+ power supply at steady- state voltages greater than 3.5 kilovolts. 

Courtesy of http://BlackRadios.terryo.org
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f 

t 
I 1/4 ±1/4 

t 
• 7116 MAX 

! 
2 55/64 ± 1116 33/64 

,-----+---,.- WATER CONNECTIONS 

0 .255 ± 0.005 DIAMETER 

I 23/32 DIA. MAX: 

L * ~----~----~ 
ANODE 
TERMINAL 7/32 ± 1/64 

f t 
I 23/32 ± 3164 

3/64 R. MAX. 

--..e ___ SCREEN-GRID 

-, • .----- 'l;:::::===t===~r TERMINAL 

13/32±1/32 

* 
3/S MINIMUM OUTSIDE 

CONTACT AREA 

3/64 R. MAX. 

CATHODE AND 
FILAMENT TERMINAL 

FILAMENT-CUP 
TERMINAL 
BOTTOM OF CUP MUST 
NOT BE USED AS A 
SOCKET STOP 

CONTROL-GRID TERMINAL 

104-- -0.324 ±0.004 DIA. "B" 

104--- -0.IS6 ±0.005 DIA."C" 

CONCENTRICITIES : 

THE FOLLOWING TOTAL INDICATOR READINGS ARE MEASURED WITH RESPECT 

TO A CENTERLINE DETERMINED BY THE CENTERS OF THE ANODE TERMINAL 

AND CONTROL-GRID TERMINAL. 

DIAMETER A- 0.016 INCHES 

DIAMETER B- 0.036 INCHES 

DIAMETER C- 0.042 INCHES 

TOTAL INDICATOR READING OF FILAMENT-CUP-TERMINAL DIAMETER (C) 

MEASURED WITH RESPECT TO CENTER OF CATHODE AND FILAMENT

TERMINAL DIAMETER (B)=0.016 INCHES. 

Courtesy of http://BlackRadios.terryo.org



OBJECTIVE FOR DEVELOPMENTAL TYPE 

Y-1l24* 

TRIODE 

The Y-1124 is a triode of ceramic and metal planar construction primarily 
intended for use as a grid-pulsed oscillator at frequencies up to 6000 megacycles. 

Electrical 

Cathode - Coated Unipotential 

Heater Characteristics and Ratings 
Heater Voltage, AC or DC+ 
Heater Current* 
Cathode Warm-up Time§ 
Direct Intere1ectrode Capacitances~ 

Grid to Plate 
Input 
Output 
Heater to Cathode 

Mechanical 

Mounting Position - Any 

Absolute-Maximum Values 

Plate Voltage 
Peak Positive Grid Voltage# 
Plate Dissipation 
DC Plate Current 
DC Grid Current 
Peak Grid Current 
Peak Plate Current# 
Heater-Cathode Voltage 

GENERAL 

MAXIMUM RATINGS 

Heater Positive with Respect to Cathode 
Heater Negative with Respect to Cathode 

Envelope Temperature at Hottest Point 

6.3±0.3 Volts 
0.215 Amperes 

3 Seconds 

1.1 pf 
2.1 pf 

0.018 pf 
1.7 pf 

400 Volts 
100 Volts 
3.5 Watts 

10 Milliamperes 
5.0 Milliamperes 
300 Milliamperes 
600 Mi 11 iamperes 

50 Volts 
50 Volts 

250 C 

Courtesy of http://BlackRadios.terryo.org



Y-ll24 

Absolute-Maximum ratings are limiting values of operating 

and environmental conditions applicable to any electron 

tube of a specified type as defined by its published data 

and should not be exceeded under the worst probable condi 

tions. 
The tube manufacturer chooses these values to provide 

acceptable serviceability of the tube, making no allowance 

for equipment variations, environmental variations, and the 

effects of changes in operating conditions due to variations 

in the characteristics of the tube under consideration and of 

all other electron devices in the equipment. 

The equipment manufacturer should design so that ini

tially and throughout life no absolute-maximum value for 

the intended service is exceeded with any tube under the 

worst probable operating conditions with respect to supply

voltage variation, equipment component variation, equip

ment control adjustment, load variation, signal variation, 

environmental condit ions, and variations in the characteris

tics of the tube under consideration and of all other electron 

devices in the equipment. 

CHARACTERISTICS AND TYPICAL OPERATION 

Average Characteristics 

Plate Voltage 
Cathode-Bias Resistor 

~Amp1ification Factor 
~Transconductance 

~P1ate Current 

Grid-Pulsed Oscillator Service 

Frequency 
Duty Factor 
Pulse Duration 
Pulse Repetition Rate 
Plate Voltage 
Plate Current 

Average 
Average During Grid Pulse 

Power Output 
Average During Grid Pulse 

125 Volts 
82 Ohms 
75 

16000 Micromhos 

12.5 Milliamperes 

5700 Megacycles 
0.016 

1.0 Microseconds 
16000 Pulses per Second 

400 Volts 

9.6 Milliamperes 
600 Milliamperes 

40 Watts 

* Publication of these data does not obligate the General Electric Company to 

manufacture a tube with these characteristics. 

+ The equipment designer should design the equipment so that the heater voltage 

is centered at the specified bogey value, with heater supply variations re

stricted to maintain heater voltage within the specified tolerance. 

* Heater current of a bogey tube at Ef = 6.3 volts. 

§ Time required for plate current to reach 80% of its steady-state value. 

• Measured using a grounded adapter that provides shielding between external 

terminals to tube. 

# One microsecond pulse, 16000 pulses per second. 

8/18/67 (B) 
Supersedes 6/29/67 (B) 

Courtesy of http://BlackRadios.terryo.org



Ref. 

A 
B 
C 
D 
E 
F 
G 
H 
J 
K 
L 
M 
N 
p 
R 
S 

Y-1l24 

PHYSICAL DIMENSIONS 
I-----A --.j 

--PLATE 

::;:¢====t=====;i---GRID 

c=~===+====~=r~CATHODE 

P--~ 

INCHES 
Minimum Nominal 

0.357 

0.180 
0.108 

0.040 
0.025 
0.315 
0.216 
0.025 
0.094 
0.143 
0.165 

0.048 
0.476 
0.130 

R 

I 

i ~ O~ CATHODE RING j-S-j 

MILLIMETERS 
Maximum Minimum Nominal 

0.363 9.068 
0.285 

4.57 
0.112 2.743 

1.02 
0.031 0.635 
0.335 8.00 
0.232 5.49 
0.031 0.635 
0.102 2.388 
0.157 3.63 
0.185 4.19 
0.330 
0.054 1.219 
0.484 12.090 
0.142 3.30 

Maximum 
9.220 
7.24 

2.845 

0.787 
8.51 
5.89 
0.787 
2.591 
3.99 
4.70 
8.38 
1.372 

12.294 
3.61 

Note: The millimeter dimensions are derived from the 
original inch dimensions. 

Courtesy of http://BlackRadios.terryo.org



OBJECTIVE FOR DEVELOPMENTAL TYPE 

Y-l171* 

METAL-CERAMIC TRIODE 

The Y-1171 is a metal-ceramic, planar triode intended for use as a CW oscillator at frequencies through X-band. 

GENERAL 

Electrical 

Cathode - Coated Unipotential 

Heater Characteristics and Ratings 
Heater Voltage, AC or DC t 

..... Heater Current* 

..... Direct Intere1ectrode Capacitances§ 
Grid to Plate 
Input 
Output 
Heater to Cathode 

Mechanical 

Operating Position - Any 

Absolute-Maximum Values 

Plate Voltage 
Negative DC Grid Voltage 

..... Plate Dissipation~ 
DC Grid Current 

..... DC Cathode Current 
Heater-Cathode Voltage 

MAXIMUM RATINGS 

Heater Positive with Respect to Cathode 
Heater Negative with Respect to Cathode 

..... Envelope Temperature at Hottest Point 

6.3±0.3 
0.27 

1.1 
1.95 

'/J 
'/J 

200 
'/J 

4.5 
'/J 

30 

50 
50 

250 

Volts 
Amperes 

pf 
pf 
pf 
pf 

Volts 

Watts 

Volts 
Volts 
C 

Courtesy of http://BlackRadios.terryo.org



Y-ll71 

Absolute-Maximum ratings are limiting values of operating 
and environmental conditions applicable to any electron 
tube of a specified type as defined by its published data 
and should not be exceeded under the worst probable condi
tions. 

The tube manufacturer chooses these values to provide 
acceptable serviceability of the tube, making no allowance 
for equipment variations, environmental variations, and the 
effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of 

all other electron devices in the equipment. 
The equipment manufacturer should design so that ini

tially and throughout life no absolute-maximum value for 
the intended service is exceeded with any tube under the 
worst probable operating conditions with respect to supply
voltage variation, equipment component variation, equip
ment control adjustment, load variation, signal variation, 
envi ronmental conditions, and variations in the characteris
tics of the tube under consideration and of all other electron 
devices in the equipment. 

CHARACTERISTICS AND TYPICAL OPERATION 

- Average Charac teris tics 

Plate Voltage 
Grid Voltage 
Amplification Factor 
Plate Resistance, approximate 
Transconductance 
Plate Current 

-Oscillator at 10GC 

Plate Voltage 
Grid Resistor 
Plate Current 
Power Output, approximate 

100 
o 

55 
2750 

20000 
30 

150 
2200 

30 
10 

Volts 
Volts 

Ohms 
Micromhos 
Milliamperes 

Volts 
Ohms 
Milliamperes 
Mi11 iwatts 

* Publication of these data does not obligate the General Electric 
Company to manufacture a tube with these characteristics. 

1 The equipment designer should design the equipment so that heater 
voltage is centered at the specified bogey value, with heater supply 
variations restricted to maintain heater voltage within the specified 
tolerance. 

* Heater current of a bogey tube at Ef = 6.3 volts. 

§ Without external shield. 

~ When used in a cavity that provides adequate heat-sink capacity. 

o To be determined. 

Courtesy of http://BlackRadios.terryo.org
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1 
.32511 1 .027

11 I 
:L .224" 1 

fT 
.0271~ .O~gl 

.ISOri 

i 
f 
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.050" 
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I 

Y-ll71 

. 360" 
DIA • 

. 280" 
DIA. 

~ DIA. 

1/ I '\ 

I 

I 

I 
I 
I 

I'-J ~ -~ 
.323 r1 

o IA. 

~ 

PLATE 

GRID 

1..- CATHODE 

HEATERS 

.480" 
DIA. 

~ OF CATHODE RING 

5-14-64 (B) 
Supersedes 2-4-63 (B) 

Courtesy of http://BlackRadios.terryo.org



I 

Courtesy of http://BlackRadios.terryo.org



OBJECTIVE FOR DEVELOPMENTAL TYPE 

Y-1223~'" 

PLANAR TRIODE 

The Y-1223 is a triode of ceramic-and-metal planar construction intended for use as a radio-frequency CW amplifier or oscillator at frequencies up to 2500 megacycles. 

GENERAL 

Electrical 

Cathode - Coated Unipotential 

Heater Characteristics and Ratings 

Heater Voltage, AC or DC* . 
Heater Current§ 
Direct Interelectrode Capacitances~ 
-+ Grid to plate: (g to p). 
-+ Input: g to (h+k). 

Output: p to (h+k) 

Mechanical 

Operating Position - Any 

Absolute-Maximum Values 

Plate Voltage . 
-+Peak Grid Voltage. 

Plate Dissipation# 
Grid Current 
Cathode Current 
Heater-Cathode Voltage 

MAXIMUM RATINGS 

Heater Positive with Respect to Cathode 
Heater Negative with Respect to Cathode 

Envelope Temperature at Hottest Point • 

. 6.3±0.3 
0.4 

2.4 
6.8 

0.03 

600 
0 

30 
0 

100 

50 
50 

300 

Volts 
Amperes 

pf 
pf 
pf 

Volts 

Watts 

Milliamperes 

Volts 
Volts 
C 

Courtesy of http://BlackRadios.terryo.org



Y-1223 

Absolute-Maximum ratings are limiting values of operating 

and environmental conditions applicable to any electron 

tube of a specified type as defined by its published data 

and should not be exceeded under the worst probable cond i

tions. 
The tube manufacturer chooses these values to provide 

acceptable serviceability of the tube, making no allowance 

for equipment variations, environmenta l variations, and the 

effects of changes in operating conditions due to variations 

in the characteristics of the tube under consideration and of 

all other electron devices in the equipment. 

The equipment manufacturer should design so that ini

tially and throughout life no absolute-maximum value for 

the intended service is exceeded with any tube under the 

worst probable operating conditions with respect to supply

voltage variation, equipment component variat ion, equip

ment control adjustment, load variation, signal variation, 

environmenta l conditions, and variations in the characteris

t ics of the tube under consideration and of all other electron 

devices in the equipment. 

- CHARACTERISTICS AND TYPICAL OPERATION 

Average Characteristics 

Plate Voltage 
Cathode-Bias Resistor. 
Amplification Factor . 
Plate Resistance, approximate . 

Transconductance 
Plate Current 
Grid Vo l tage, approximate 

Ib 100 Microamperes. 

Class C Amplifier 

- Frequency. 
-+ DC Plate Voltage 

DC Grid Voltage. 
-+ DC Plate Current 

DC Grid Current, approximate 
Driving Power, approximate. 
Power Output, minimum. 

300 
10 

• 125 
1550 

80000 
95 

-5.5 

2300 
• 500 

rIJ 
80 

rIJ 

rIJ 
10 

Volts 
Ohms 

Ohms 
Micromhos 
Milliamperes 

Volts 

Megacycles 
Volts 

Milliamperes 

Watts 

* Publication of these data does not obligate the General Electric Company 

to manufacture a tube with these characteristics . 

* The equipment designer should design the equipment so that heater voltage 

is centered at the specified bogey value, with heater supply variations 

restricted to maintain heater voltage within the specified tolerance. 

§ Heater current of a bogey tube at Ef = 6.3 volts. 

~ Without external shield. 

# With adequate heat sink attached to threaded plate stud. 

rIJ To be determined. 

3/13/66 (B) 

Supersedes 2/10/66 (B) 

Courtesy of http://BlackRadios.terryo.org



OBJECTIVE FOR DEVELOPMENTAL TYPE 

Y-1236* 

PLANAR TRIODE 

The Y-1236 is a triode of ceramic and metal planar construction intended for use as a grid or plate-pulsed oscillator at frequencies up to 4300 megacycles. In addition, it may be used as a CW oscillator at frequencies up to 2500 megacycles. Features of the Y-l236 are small size and high plate dissipation capability. 

GENERAL 

Electrical 

Cathode - Coated Unipotential 
Heater Characteristics and Ratings 
Heater Voltage, AC or DC+ 
Heater Current* 
Direct Interelectrode Capacitances§ 
- Grid to Plate: (g to p) 

Input: g to (h + k) 
Output: p to (h + k) 

Mechanical 

Operating Position - Any 

6.3±0.3 Volts 
0.5 Amperes 

2.0 pf 
5.0 pf 

0.05 pf 

MAXIMUM RATINGS 

Absolute-Maximum ratings are limiting values of operating 
and environmental conditions applicable to any electron 
tube of a specified type as defined by its published data 
a-nd should not be exceeded under the worst probable condi
tions. 

The tube manufacturer chooses these values to provide 
acceptable serviceability of the tube, making no allowance 
for equipment variations, environmental variations, and the 
effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of 

all other electron devices in the equipment. 
The equipment manufacturer should design so that ini

tially and throughout life no absolute-maximum value for 
the intended service is exceeded with any tube under the 
worst probable operating conditions with respect to supply
voltage variation, equipment component variation, equip
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in the chciracteris
tics of the tube under consideration and of all other electron 
devices in the equipment. 

Courtesy of http://BlackRadios.terryo.org



Y-1236 

MAXIMUM RATINGS (Continued) 

Absolute-Maximum Values 

Plate-Pulsed Oscillator or Amplifier Service 

Cathode Heating Time, minimum 
Peak Positive-Pulse Plate Supply Voltage 
Duty Factor of Plate Pu1se~ 
Pulse Duration 
Plate Current 

Average 
Average During Plate Pu1se# 

Negative Grid Voltage 
Average During Plate Pulse 

Grid Current 
Average 
Average During Plate Pulse 

Plate DissipatiOnb 
Peak Heater-Cathode Voltage 

Heater Positive with Respect to Cathode 
Heater Negative with Respect to Cathode 

Envelope Temperature at Hottest Point 

CW Oscillator Service 

Plate Voltage 
Plate Current 
Grid Current 
Cathode Current 
Plate Dissipation ~ 
Peak Heater-Cathode Voltage 

Heater Positive with Respect to Cathode 
Heater Negative with Respect to Cathode 

Envelope Temperature at Hottest Point 

60 
3000 
0.01 
2.0 

20 
2.0 

100 

10 
1.0 

30 

50 
50 

300 

600 
90 
30 

120 
30 

50 
50 

300 

CHARACTERISTICS AND TYPICAL OPERATION 

Average Characteristics 

Plate Voltage 
Cathode-Bias Resistor 
Amplification Factor 
Plate Resistance, approximate 
Transconductance 
Plate Current 

Plate-Pulsed Oscillator Service 

Frequency 
Heater Voltage 
Duty Factor 
Pulse Duration 
Pulse Repetition Plate 
Peak Positive-Pulse Plate Supply Voltage 

200 
100 

55 
2040 

27000 
25 

1200 
6.3 

0.01 
1.0 

10000 
2000 

Seconds 
Volts 

Microseconds 

Milliamperes 
Amperes 

Volts 

Mil liamperes 
Amperes 
Watts 

Volts 
Volts 
C 

Volts 
Milliamperes 
Milliamperes 
Mi 1liamperes 
Watts 

Volts 
Volts 
C 

Volts 
Ohms 

Ohms 
Micromhos 
Milliamperes 

Megacycles 
Volts 

Microseconds 
Pulses per Second 
Volts 

Courtesy of http://BlackRadios.terryo.org



Y-l236 

CHARACTERISTICS AND TYPICAL OPERATION (Continued) 

Plate Current 
Average 
Average During Plate Pulse 

Grid Current 
Average 
Average During Plate Pulse 

Useful Power Output 
Average 
Average During Plate Pulse 

CW Oscillator Service 

Frequency 
Plate Voltage 
Grid Voltage 
Plate Current 
Grid Current 
Power Output, approximate 

20 
2.0 

" " 20 
2.0 

2300 
600 

" 80 
25 
20 

Milliamperes 
Amperes 

Milliamperes 
Amperes 

Watts 
Kilowatts 

Megacycles 
Volts 

Milliamperes 
Milliamperes 
Watts 

* Publication of these data does not obligate the General Electric Company to manufacture a tube with these characteristics. 
+ The equipment designer should design the equipment so that heater voltage is centered at the specified bogey value, with heater supply variations restricted to maintain heater voltage within the specified tolerance. 
* Heater current of a bogey tube at Ef = 6.3 volts. 
§ Measured using a grounded adapter that provides shielding between external terminals of tube. 
~ Applications with a duty factor greater than 0.01 should be referred to your General Electric tube sales representative for recommendation. 
# The regulation and/or series plate-supply impedance must be such as to limit the peak current, with the tube considered a short circuit, to a maximum of 25 amperes. 
tJ. With adequate heat sink attached to threaded plate stud. 
" To be determined. 

7-26-65 (B) 
Supersedes 4-26-63 (B) 

Courtesy of http://BlackRadios.terryo.org



Y-1236 

PLATE_------~ 

G RI D-------tT=====:j:=====~=~~== 

/ 
Ref. Inche. 

Minimum Maximum 

A 0.247 0.253 
B 0.184 0.190 
C 0.145 0.155 
D 0.095 0.105 

CATHODE~~=T====~====~~I~~~ 

E 0.040 O.O~O 
F 0.145 0.155 
G 0.025 0.031 

HEATER--- H 0.170 0.180 
J 0.170 0.180 
K 0.040 0.060 
L 0.170 0.180-
M 0.535 0.505 
N 0.093 0.107 
P 0.748 0.758 
R 0.598 0.608 
S 0.047 0.053 

Courtesy of http://BlackRadios.terryo.org



OBJECTIVE FOR DEVELOPMENTAL TYPE 

Y-125l* 

PLANAR TRIODE 

The Y-125l is a high-mu triode of ceramic-and-metal planar construction intended for use as an oscillator or radio-frequency power amplifier up to 6000 megacycles. 

GENERAL 

Electrical 

Cathode - Coated Unipotential 
Heater Characteristics and Ratings 
Heater Voltage, AC or DC* 
Heater Current§ 
Direct Interelectrode Capacitances~ 

Grid to Plate: (g to p) 
Input: g to (h + k) 
Output: p to (h + k) 

Mechanical 

Operating Position - Any 

Absolute-Maximum Values 
Plate Voltage 
Positive DC Grid Voltage 
Negative DC Grid Voltage 
Plate Dissipation 
DC Grid Current 
DC Cathode Current 
Peak Cathode Current 
Heater-Cathode Voltage 

MAXIMUM RATINGS 

Heater Positiv~ with Respect to Cathode 
Heater Negative with Respect to Cathode 

Grid Circuit Resistance 
Envelope Temperature at Hottest Point 

6.3±0.3 
0.24 

Volts 
Amperes 

200 
0 

SO 
2.5 
5.0 

20 
80 

SO 
SO 

10000 
250 

1.1 
1.2 

0.012 

Volts 
Volts 
Volts 
Watts 

pf 
pf 
pf 

Milliamperes 
Milliamperes 
Milliamperes 

Volts 
Volts 
Ohms 
C 

Courtesy of http://BlackRadios.terryo.org



Y-125l 

MAXIMUM RATINGS (Continued) 

Absolute-Maximum ratings are limiting values of operating 
and environmental conditions applicable to any electron 
tube of a specified type as defined by its published data 
and should not be exceeded under the worst probab le cond i 
tions. 

all other electron devices in the equipment. 
The equipment manufacturer should design so that ini

ti ally and throughout life no absolute-maximum value for 
the intended service is exceeded with any tube under the 
worst probable operating conditions with respect to supply
voltage variation, equipment component variation, equip
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in the characteris
tics of the tube under consideration and of all other electron 
devices in the equipment. 

The tube manufacturer chooses these values to provide 
acceptable serviceability of the tube., making no allowance 
for equipment variations, environmental variations, and the 
effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of 

-+ 
-+ 

CHARACTERISTICS AND TYPICAL OPERATION 

Average Charac teris tics 

Plate Voltage 100 
Grid Voltage 0 
Cathode-Bias Resistor 
Amplification Factor 
Transconductance 15500 
Plate Current 18 

Oscillator Service 

Plate Voltage 
Grid Resistor - Adjusted for a plate current 

of 15 milliamperes 
Plate Current 
Grid Current 
Frequency 
Power Output, approximate 

150 

82 
65 

12500 
13 .5 

150 

15 
0 

5900 
20 

Volts 
Volts 
Ohms 

Micromhos 
Milliamperes 

Volts 

Milliamperes 
Milliamperes 
Megacycles 
Milliwatts 

* Publication of these data does not obligate the General Electric Company 
to manufacture a tube with these characteristics. 

* The equipment designer should design the equipment so that heater voltage 
is centered at the specified bogey value, with heater supply variations 
restricted to maintain heater voltage within the specified tolerance. 

§ Heater current of a bogey tube at Ef = 6.3 volts . 

~ Measured using a grounded adapter that provides shielding between external 
terminals of tube. 

o To be determined. 

11-22-67 (B) 
Supersedes 9-13-65 (B) 

Courtesy of http://BlackRadios.terryo.org



Y-1251 

PHYSICAL DIMENSIONS 
I---A--.j 

--PLATE 

1 
G Hf F ~I+r:--t----'I 

~ 
GRID 

J ~~====~==~==~CATHODE 
l. T , 

p--~ 

R 

I I 

i ~ O} CATHODE RING 
t-S-j 

---
MILLIMETERS INCHES 

Ref. Minimum Nominal Maximum Minimum Nominal Maximum 
A 
B 
C 
D 
E 
F 
G 
H 
J 
K 
L 
M 
N 
P 
R 
S 

0.357 0.363 9.068 9.220 
0.285 7.24 

0.180 4.57 
0.108 0.112 2.743 2.845 

0.040 1.02 
0.025 0.031 0.635 0.787 
0.315 0.335 8.00 8.51 
0.216 0.232 5.49 5.89 
0.025 I 0.031 0.635 0.787 
0.094 0.102 2.388 2.591 
0.143 0.157 3.63 3.99 
0.165 0.185 4.19 4.70 

0.330 8.38 
0.048 0.054 1.219 1.372 
0.476 0.484 12.090 12.294 
0.130 0.142 3.30 3.61 

Note: The millimeter dimensions are derived from the 
original inch dimensions. 

Courtesy of http://BlackRadios.terryo.org
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OBJECTIVE FOR DEVELOPMENTAL TYPE 

Y-1266* 

METAL-CERAMIC TRIODE 

For UHF Oscillator Applications 

The Y-1266 is a medium-mu triode of ceramic-and-meta1 planar construction primarily intended for use as a UHF oscillator. 

Electrical 

Cathode - Coated Unipotential 
Heater Characteristics and Ratings 
Heater Voltage, AC or DC* 
Heater Current§ 
Direct Intere1ectrode Capacitances~ 

Grid to Plate: (g to p) 
Input: g to (h + k) 
Output: p to (h + k) 

Mechanical 

Operating Position - Any 

GENERAL 

MAXIMUM RATINGS 

Absolute-Maximum Values 
Plate Voltage 
Plate Dissipation 
DC Grid Current 
DC Cathode Current 
Heater-Cathode Voltage 

Heater Positive with Respect to Cathode 
Heater Negative with Respect to Cathode 

Grid Circuit Resistance 
Envelope Temperature at Hottest Point 

6.3±0.3 
0.24 

1.4 
1.7 

0.016 

350 
4.0 

15 
40 

50 
50 

'/J 
250 

Volts 
Amperes 

pf 
pf 
pf 

Volts 
Watts 
Milliamperes 
Milliamperes 

Volts 
Volts 

C 

Courtesy of http://BlackRadios.terryo.org



Y-1266 

CHARACTERISTICS AND TYPICAL OPERATION 

Average Characteristics 

Plate Voltage 
Grid Voltage 
Amplification Factor 
Transconductance 

-+- Plate Current 

UHF Oscillator Service 

-+- Plate Voltage 
Grid Resistor 
Plate Current 
Grid Current 
Frequency 
Power Output, approximate 

150 
o 

40 
8500 

35 

300 
1500 

30 
10 

400 
5 

Volts 
Volts 

Micromhos 
Milliamperes 

Volts 
Ohms 
Milliamperes 
Milliamperes 
Megacycles 
Watts 

* Publication of these data does not obligate the General Electric Company to 

manufacture a tube with these characteristics. 

* The equipment designer should design the equipment so that heater voltage 

is centered at the specified bogey value, with heater supply variations re

stricted to maintain heater voltage within the specified tolerance. 

§ Heater current of a bogey tube at Ef = 6.3 volts. 

~ Without external shield. 

o To be determined. 

Absolute-Maximum ratings are limiting values of operating 

and environmental conditions applicable to any electron 

tube of a specified type as defined by its published data 

and should not be exceeded under the worst probable condi

tions_ 
The tube manufacturer chooses these values to provide 

acceptable serviceability of the tube, making no allowance 

for equipment variations, environmental variations, and the 

effects of changes in operating conditions due to variat ions 

in the characteristics of the tube under consideration and of 

11-22-67 (B) 
Supersedes 11-4-65 (B) 

all other electron devices in the equipment. 

The equipment manufacturer should design so that ini

tially and throughout life no absolute-maximum value for 

the intended service is exceeded with any tube under the 

worst probable operating conditions with respect to supply

voltage variation, equipment component variation, equip

ment control adjustment, load variation, signal variation, 

environmental conditions, and variations in the characteris

tics of the tube under consideration and of all other electron 

devices in the equipment. 

Courtesy of http://BlackRadios.terryo.org



Y-1266 

A 
c 

I--B~tJ 

I I III 
, 
t 

I i ~F 

I I ! , 
I t CF 

II 
I • , I H , 

II I I I :r 

~ I I I 

! L+_ 
~L I I I rj OF GRID RING 

I ' 

Ref. Inches 
Minimum Nominal Maximum 

A 0.476 0.484 
B 0.246 0.254 
C --- 0.030 ---
D 0.092 0.108 
E 0.095 0.103 
F 0.025 0.031 
G 0.094 0.102 
H 0.120 0.128 
J 0.165 0.185 
K --- 0.330 
L 0.357 0.363 
M 0.048 0.054 
N 0.130 0.142 
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Y-1266 
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Y-1266 

AVERAGE CONSTANT·CURRENT CHARACTERISTICS 
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OBJECTIVE FOR DEVELOPMENTAL TYPE 

Y-1397* 

PLANAR TRIODE 

The Y-1397 is a high-mu triode of ceramic and metal planar construction 
intended for use as a plate-pulsed oscillator or amplifier at frequencies up 
to 6000 megahertz. 

Electrical 

Cathode - Coated Unipotential 

Heater Characteristics and Ratings 
Heater Voltage, AC or DCt 
Heater Current§. 
Direct Interelectrode Capacitances 

Grid to Plate: (g to p). 
Input: g to (h + k) • 
Output: p to (h + k). 

Mechanical 

Operating Position - Any 

GENERAL 

-+ MAXIMUM RATINGS 

. 6.3±0.3 
0.55 

1.5 
4.8 

0.05 

Volts 
Amperes 

pf 
pf 
pf 

Plate-Pulsed Oscillator or Amplifier Service - Absolute-Maximum Values 

Cathode Heating Time, minimum . 
Peak Positive-Pulse Plate Supply Voltage 

4 Microseconds Pulse Duration . 
1 Microsecond Pulse Duration 

Duty Factor of Plate Pulse#. 
Plate Current 

Averageffo . 
Average During Plate Pulse • 

Negative Grid Voltage 
Average During Plate Pulse . 

Grid Current 
Averageffo • 
Average During Plate Pulse . 

Plate Dissipation#. 
Peak Heater-Cathode Voltage 

Heater Positive with Respect to Cathode. 
Heater Negative with Respect to Cathode. 

Envelope Temperature at Hottest Point 

60 

2000 
. 3000 
0.004 

8.0 
2.0 

100 

4.0 
1.0 
6.5 

50 
50 

250 

Seconds 

Volts 
Volts 

Milliamperes 
Amperes 

Volts 

Milliamperes 
Amperes 
Watts 

Vol·ts 
Volts 
C 

Courtesy of http://BlackRadios.terryo.org



Y-1397 

MAXIMUM RATINGS (CONTINUED) 

Absolute-Maximum ratings are limiting values of operating 

and environmental conditions applicable to any electron 

tube of a specified type as defined by its published data 

and should not be exceeded under the worst probable condi

tions. 
The tube manufacturer chooses these values to provide 

acceptable serviceability of the tube, making no allowance 

for equipment variations, environmental variations, and the 

effects of changes in operating conditions due to variations 

in the characteristics of the tube under consideration and of 

all other electron devices in the equipment. 

The equipment manufacturer should design so that ini

t ially and throughout life no absolute-maximum value for 

the intended service is exceeded with any tube under the 

worst probable operating conditions with respect to supply

voltage variation, equipment component variation, equip

ment control adjustment, load variation, signal variation, 

environmental conditions, and variations in the characteris

tics of the tube under consideration and of all other electron 

devices in the equipment. 

CHARACTERISTICS AND TYPICAL OPERATION 

Average Characteristics 

Plate Voltage 
Cathode-Bias Resistor. 
Amplification Factor . 
Plate Resistance, approximate • 

Transconductance 
Plate Current 
Grid Voltage, approximate 

Ib = 100 Microamperes. 

~Plate-Pulsed Oscillator Service 

Frequency. 
Heater Voltage 
Duty Factor . 
Pulse Duration 
Pulse Repetition Rate. 
Peak Positive-Pulse Supply Voltage 

Plate Current 
Average 
Average During Plate Pulse • 

Grid Current 
Average 
Average During Plate Pulse 

Useful Power Output 
Average 
Average During Plate Pulse 

NOTES ---

200 Volts 

· 100 Ohms 
58 

2300 Ohms 
25000 Micromhos 

23 Milliamperes 

-5 Volts 

1200 Megahertz 

· 6.3 Volts 
0.004 

4.0 Microseconds 
1000 Pulses per Second 

1500 Volts 

· 6.0 Milliamperes 
1.5 Amperes 

'/) Milliamperes 
.1.25 Amperes 

3.6 Watts 

· 800 Watts 

* Publication of these data does not obligate the General Electric Company to 

manufacture a tube with these characteristics. 

* The equipment designer should design the equipment so that heater voltage is 

centered at the specified bogey value, with heater supply variations restricted 

to maintain heater voltage within the specified tolerance. 

§ Heater current of a bogey tube at Ef = 6.3 volts. 

# In any 5000 microsecond interval. 

'/) To be determined. 

11-22-67 (B) 
Supersedes 3-1-67 (B) 
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Y-1397 

PLATE D 

t C G 
GRID 

t ~ 
CATHODE t ! 

~ LJ'" I LE 

HEATER 

t----- S ---~ 

Ref. INCHES MILLIMETERS 
Minimum Nominal Maximum Minimum Nominal Maximum 

A 0.122 0.128 3.099 3.251 
B 0.030 0.76 
C 0.005 0.13 
D 0.220 0.230 5.59 5.84 E 0.040 0.060 1.02 1.52 
F 0.120 0.130 3.05 3.30 
G 0.025 0.031 0.635 0.787 
H 0.167 0.177 4.24 4.50 J 0.025 0.031 0.635 0.787 
K 0.170 0.180 4.32 4.57 L 0.170 0.180 4.32 4.57 M 0.047 0.053 1.194 1.346 N 0.185 0.215 4.70 5.46 p 0.535 0.565 13 .59 14.35 R 0.598 0.608 15.19 15.44 s 0.748 0.758 19.00 19.25 

Note: The millimeter dimensions are derived from the original 
inch dimensions. 

Courtesy of http://BlackRadios.terryo.org
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OBJECTIVE FOR DEVELOPMENTAL TYPE 

Y-1481* 

METAL-CERAMIC PLANAR TRIODE 

For Plate-Pulsed Oscillator Applications 

The Y-1481 is a planar triode intended for use as a plate-pulsed, C-band oscillator at relatively low plate voltage levels. 

Electrical 

Cathode - Coated Unipotential 
Heater Characteristics and Ratings 
Heater Voltage, AC or DC* 

- Heater Current§ 
Direct Intere1ectrode Capacitances~ 

Grid to Plate: (g to p) 
Input: g to (h + k) 
Output: p to (h + k) 

Mechanical 

Operating Position - Any 

GENERAL 

6.3±0.3 
0.38 

1.7 
4.5 

0.035 

See Outline Drawing for dimensions and electrical connections. 

MAXIMUM RATINGS 

PLATE-PULSED OSCILLATOR SERVICE - ABSOLUTE-MAXIMUM VALUES 

Cathode Heating Time minimum 
Peak Positive-Pulse Plate Supply Voltage 

- Duty Fac tor of Plate Pulse 
·-Peak Cathode Current 

Plate Dissipation 
Peak Heater-Cathode Voltage 

Heater Positive with Respect to Cathode 
Heater Negative with Respect to Cathode 

Envelope Temperature at Hottest Point 

60 
1200 

0.001 
1.5 
6.5 

50 
50 

250 

Volts 
Amperes 

pf 
pf 
pf 

Seconds 
Volts 

Amperes 
Watts 

Volts 
Volts 
C 

Courtesy of http://BlackRadios.terryo.org



Y-148l* 

Absolute-Maximum ratings are limiting values of operating 

and environmental conditions applicable to any electron 

tube of a specified type as defined by its published data 

and should not be exceeded under the worst probable condi 

tions. 
The tube manufacturer chooses these values to provide 

acceptable serviceability of the tube, making no allowance 

for equipment variations, environmental variations, and the 

effects of changes in operating conditions due to variations 

in the characteristics of the tube under consideration and of 

all other electron devices in" the equipment. 

The equipment manufacturer should design so that ini

tially and throughout life no absolute-maximum value for 

the intended service is exceeded with any tube under the 

worst probable operating conditions with respect to supply

voltage variation, equipment component variation, equip

ment control adjustment, load variation, signal variation, 

environmental conditions, and variations in the characteris

tics of the tube under consideration and of all other electron 

devices in the equipment. 

CHARACTERISTICS AND TYPICAL OPERATION 

Average Characteristics 
Cathode-Bias Resistor 

~Amplification Factor 
Plate Resistance, approximate 

~ Transconductance 
~ Plate Current 

Grid Voltage, approximate 
Ib = 100 Microamperes 

Plate-Pulsed Oscillator 

Frequency 
Duty Factor 
Pulse Duration 
Pulse Repetition Rate 

Peak Positive-Pulse Plate Supply Voltage 

Plate Current 
Average 
Average During Plate Pulse 

Grid Current 
Average 
Average During Plate Pulse 

~Useful Power Output 
Average 
Average During Plate Pulse 

200 Volts 
100 Ohms 

60 
2100 Ohms 

29000 Micromhos 
27 Milliamperes 

-6.5 Volts 

4300 Megacycles 
0.001 

0.1 Microseconds 
10000 Pulses per 

Second 
800 Volts 

1.0 Milliamperes 
1.0 Amperes 

0.2 Milliamperes 
0.2 Amperes 

0.190 Watts 
190 Watts 

* Publication of these data does not obligate the General Electric Company to 

manufacture a tube with these characteristics. 

# The equipment designer should design the equipment so that heater voltage 

is centered at the specified bogey value, with heater supply variations 

restricted to maintain heater voltage within the specified tolerance. 

§ Heater current of a bogey tube at Ef = 6.3 volts. 

~ Measured using a grounded adapter that provides shielding between external 

terminals of tube. 

11-22-67 (B) 
Supersedes 3-30-66 (B) 

Courtesy of http://BlackRadios.terryo.org



Y-1481 

PHYSICAL DIMENSIONS 

, 
PLATE 0 r i 
GRID C G j 

t ~ 
CATHODE • • 

• j • K 

45° LE ! 
t 

HEATER 

~------s----~~ 

Ref. INCHES MILLIMETERS 
Minimum Nominal Maximum Minimum Nominal Maximum 

A 0.122 0.128 3.099 3.251 
B 0.030 0.76 
C 0.005 0.13 
D 0.220 0.230 5.59 5.84 E 0.040 0.060 1.02 1.52 
f 0.120 0.130 3.05 3.30 G 0.025 0.031 0.635 0.787 
H 0.167 0.177 4.24 4.50 
J 0.025 0.031 0.635 0.787 
K 0.170 0.180 4.32 4.57 L 0.170 0.180 4.32 4.57 M 0.047 0.053 1.194 1.346 N 0.185 0.215 4.70 5.46 p 0.535 0.565 13 .59 14.35 R 0.598 0.608 15.19 15.44 S 0.748 0.758 19.00 19.25 

Note: The millimeter dimensions are derived from the original 
inch dimensions. 

ALIGNMENT GAUGE 

.04S' 
(1 .143~ 

JTI I~ (4 01 6.5 ...... ) 

0033,J ~ liT (.938M~) I I 360" 

I f (9 144 ...... ) 

~ OS70"m 0 478"''')-=:ij3jUl 
610"05494MM) 

,7 M" (19 304"..,) 

II II--;:-r II II • NOM 

:: :: (6.3~OM'A) 
L-__ ~L-__ L+-L __ ~-L __ ~~ 

Note: Gauge tolerances are ±O.OOI 
inches or ±0.025 millimeters, 
unless otherwise indicated. 

Courtesy of http://BlackRadios.terryo.org
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OBJECTIVE FOR DEVELOPMENTAL TYPE 

Y-1530* 

METAL-CERAMIC PLANAR TRIODE 

The Y-1530 is a planar triode primarily intended for use as a broadband 
radio-frequency amplifier. A feature of the Y-1530 is fast warm-up; the time 
required to reach a plate current level of 80% of the steady-state value is 
4 seconds. 

Electrical 

Cathode - Coated Unipotential 

Heater Characteristics and Ratings 
Heater Voltage, AC or DCt 
Heater Current§ 

- Cathode Heating Time-J 

GENERAL 

Direct Intere1ectrode Capacitances# 
Grid to Plate: (g to p) 
Input: g to (h + k) 
Output: p to (h + k) 

Mechanical 

Operating Position - Any 

6.3±0.3 
0.5 

5 

1.7 
6.0 

0.018 

See Outline Drawing for dimensions and electrical connections. 

Absolute-Maximum Values 

Plate Voltage 
Positive DC Grid Voltage 
Negative DC Grid Voltage 

-Plate Dissipation 
DC Cathode Current 
Heater-Cathode Voltage 

MAXIMUM RATINGS 

Heater Positive with Respect to Cathode 
Heater Negative with Respect to Cathode 

330 
0 

50 
6.5 
30 

50 
50 

Volts 
Amperes 
Seconds 

pf 
pf 
pf 

Volts 
Volts 
Volts 
Watts 
Milliamperes 

Volts 
Volts 

Courtesy of http://BlackRadios.terryo.org



MAXIMUM RATINGS (Continued) 

Grid Circuit Resistance 
With Cathode Bias 

Y-1530 

Envelope Temperature at Hottest Point 

Absolute-Maximum ratings are limiting values of operating 

and environmental conditions applicable to any electron 

tube of a specified type as defined by its published data 

and should not be exceeded under the worst probable condi

tions_ 
The tube manufacturer chooses these values to provide 

acceptable serviceability of the tube, making no allowance 

for equipment variations, environmental variations, and the 

effects of changes in operating conditions due to variations 

in the characteristics of the tube under consideration and of 

0.01 
250 

all other electron devices in the equipment. 

Megohms 
C 

The equipment manufacturer should design so that ini

tially and throughout life no absolute-maximum value for 

the intended service is exceeded with any tube under the 

worst probable operating conditions with respect to supply

voltage variation, equipment component variation, equip

ment control adjustment, load variation, signal variation, 

environmental conditions, and variations in the- characteris

tics of the tube under consideration and of a ll other electron 

devices in the equipment. 

CHARACTERISTICS AND TYPICAL OPERATION 

Average Characteristics 

Plate Voltage 
Grid Voltage 
Cathode-Bias Resistor 
Amplification Factor 
Plate Resistance, approximate 
Transconductance 
Plate Current 
Grid Voltage, approximate 

Ib = 100 Microamperes 

200 
+6.0 

270 
225 

4500 
50000 

24 

-3 

Volts 
Volts 
Ohms 

Ohms 
Micromhos 
Milliamperes 

Volts 

* Publication of these data does not obligate the General Electric Company 

to manufacture a tube with these characteristics. 

* The equipment designer should design the equipment so that heater voltage 

is centered at the specified bogey value, with heater supply variations 

restr~cted to maintain heater voltage within the specified tolerance. 

§ Heater current of a bogey tube at Ef = 6.3 volts. 

~ Time required for plate current to reach 80% of its steady-state value. 

# Without external shield. 

11-22-67 (B) 
Supersedes 9-1-65 (B) 

Courtesy of http://BlackRadios.terryo.org



Y-1S30 

PHYSICAL DIMENSIONS 

PLATE----------~~ 

GRID------.c::~==:i==~= 

C~r-,--E 

f f .G , 
~ 

I ~ 

~ LJ' ~ 
4~·LE ! 

CATHODE----~~=~F===* 

HEATER--------~ 

1.------5 ------~ 

Ref. INCHES MILLIMETERS 
Minimum Nominal Maximum Minimum Nominal Maximum 

A 0.122 0.128 3.099 3.251 
B 0.030 0.76 
C 0.005 0.13 
D 0.170 0.180 4.32 4.57 
E 0.040 0.060 1.02 1.52 
F 0.165 0.175 4.19 4.45 
G 0.025 0 . 031 0.635 0.787 
H 0.167 0.177 4.24 4.50 
J 0.025 0.031 0.635 0.787 
K 0.170 0.180 4.32 4.57 
L 0.170 0.180 4.32 4.57 
M 0.047 0.053 1.194 1.346 
N 0.185 0.215 4.70 5:46 p 0.535 0.565 13.59 14.35 
R 0.598 0.608 15.19 15.44 
S 0.748 0.758 19.00 19.25 

Note: The millimeter dimensions are derived from the original 
inch dimensions . 

ALIGNMENT GAUGE 

.033" 
(.938~ 

'L I-:;L" ~4 .1 6,~MM) 

.045"SI' I n 
1.1 43 .... ) .360" 

~. L.·,,~·,,··,J~191'44 .... ) 
E.610"(15 494 .... ) 

760" (19 )Q4MM)-- _ 

" " " " " " " ': " " 

--;r 
4" NOM 

(b .350"" ) 
_1-

Note : Tolerances are ±O.OOI inches 
or ±0.025 millimeters, unless 
ot herwise indicated . 

Courtesy of http://BlackRadios.terryo.org



OBJECTIVE FOR DEVELOPMENTAL TYPE 

Y-1536* 

PLANAR TRIODE 

The Y-l536 is a metal-ceramic triode intended for use as a plate-pulsed oscillator or amplifier. 

Electrical 

Cathode - Coated Unipotential 
Heater Characteristics and Ratings 
Heater Voltage, AC or DC* 
Heater Current§. 
Direct Interelectrode Capacitances 

Grid to Plate: (g to p). 
Input: g to (h + k) • 
Output: p to (h + k). 

Mechanical 

Operating Position - Any 

GENERAL 

- MAXIMUM RATINGS 

• 6.3±0.3 
• 1.05 

2.3 
7.3 
0.1 

Volts 
Amperes 

pf 
pf 
pf 

Plate-Pulsed Oscillator or Amplifier Service - Absolute-Maximum Values 
- Cathode Heating Time, minimum · 5 Seconds Peak Positive-Pulse Plate Supply Voltage 

4 Microsecond Pulse Duration · 2500 Volts 1 Microsecond Pulse Duration · 3000 Volts Duty Factor of Plate Pulse#. 0.004 Plate Current 
Average1fo . 20 Milliamperes Average During Plate Pulse · 5.0 Amperes Negative Grid Voltage 
Average During Plate Pulse 100 Volts Grid Current 
Average# . 6.0 Milliamperes Average During Plate Pulse · 1.5 Amperes Plate Dissipation#. 30 Watts Peak Heater-Cathode Voltage 
Heater Positive with Respect to Cathode. 50 Volts Heater Negative with Respect to Cathode. 50 Volts Envelope Temperature at Hottest Point 250 C 

Courtesy of http://BlackRadios.terryo.org



Y-1536 

MAXIMUM RATINGS (CONTINUED) 

Absolute-Maximum ratings are limiting values of operating 

and environmental conditions applicable to any electron 

tube of a specified type as defined by its published data 

and should not be exceeded under the worst probable condi

tions. 
The tube manufacturer chooses these values to provide 

acceptable serviceability of the tube, making no allowance 

for equipment variations, environmental variations, and the 

effects of changes in operating conditions due to variations 

in the characteristics of the tube under consideration and of 

all other electron devices in the equipment. 

The equipment manufacturer should design so that ini

tially and throughout life no absolute-maximum value for 

the intended service is exceeded with any tube under t:le 

worst probable operating conditions with respect to supply

voltage variation, equipment component variation, equip 

ment control adjustment, load variation, signal variation, 

environmental conditions, and variations in the characteris

tics of the tube under consideration and of all other electron 

devices in the equipment. 

-+CHARACTERISTICS AND TYPICAL OPERATION 

Average Characteristics 

Plate Voltage. 
Cathode-Bias Resistor 
Amplification Factor 
Plate Resistance, approximate 
Transconductance 
Plate Current. 

-+ Plate-Pulsed Oscillator Service 

Frequency . 
Heater Voltage 
Duty Factor 
Pulse Duration 
Pulse Repetition Rate 
Peak Positive-Pulse Supply Voltage. 

Plate Current 
Average. 
Average During Plate Pulse 

Grid Current 
Average. 
Average During Plate Pulse 

Useful Power Output 
Average. 
Average During Plate Pulse 

NOTES 

400 
33 
90 

2550 
35000 

60 

1200 

· 6 . 3 
0.004 

· 4.0 
1000 
2000 

20 

· 5.0 

· 4.8 
1.2 

12 
3.0 

Volts 
Ohms 

Ohms 
Micromhos 
Milliamperes 

Megahertz 
Volts 

Microseconds 
Pulses per Second 
Volts 

Milliamperes 
Amperes 

Milliamperes 
Amperes 

Watts 
Kilowatts 

* Publication of these data does not obligate the General Electric Company to 

manufacture a tube with these characteristics. 

* The equipment designer should design the equipment so that heater voltage is 

centered at the specified bogey value, with heater supply variations restricted 

to maintain heater voltage within the specified tolerance. 

§ Heater current of a bogey tube at Ef = 6.3 volts. 

# In any 5000 microsecond interval. 

o To be determined. 

11-22-67 (B) 
Supersedes 9-15-67 (B) 

Courtesy of http://BlackRadios.terryo.org



Y -1536 

PL ATE-----+t§§§§~ 

GRID---¢=====~'=r=~= 

CATHODE--G===i===:?====*=r= 

HEATER- ---"'----

I I I 
-- --- -0-t-& --- --

I I I 

~~ 
f-----T'------I 

Ref. Inches 
Minimum Nominal Maximum 

A 0.247 0.253 
B 0.190 
C 0.130 0.170 
D 0.070 0.090 
E 0.005 
F 0.075 0.095 
G 0.182 0.192 
H 0.025 0.031 
J 0.170 0.180 
K 0.025 0.031 
L 0.170 0.180 
M 0.170 0.180 
N 0.047 0.053 
p 0.635 0.665 
R 0.186 0.214 
S 0.698 0.708 
T 0.748 0.758 

Courtesy of http://BlackRadios.terryo.org



OBJECTIVE FOR DEVELOPMENTAL TYPE 

Y-1537* 

PLANAR TRIODE 

The Y-1537 is a metal-ceramic triode intended for grid-pulsed or plate-pulsed oscillator and amplifier service. 

Electrical 

Cathode - Coated Unipotential 
Heater Characteristics and Ratings 
Heater Voltage, AC or DC* 
Heater Current§. 
Direct Interelectrode Capacitances~ 

Grid to Plate: (g to p). 
Input: g to (h + k) . 
Output: p to (h + k). 

Mechanical 

Operating Position - Any 

GENERAL 

--+ MAXIMUM RATINGS 

. 6 .3±0.3 
0.5 

2.0 
5.0 

0.055 

Volts 
Amperes 

pf 
pf 
pf 

Grid-Pulsed Oscillator or Amplifier Service - Absolute-Maximum Values 
Plate Voltage . 1200 Volts Plate Dissipation#. 10 Watts Peak Plate Current. 1.5 Amperes Peak Grid Current 0.7 Amperes Duty Factor . . 0.01 Pulse Duration . . 1 Microseconds Peak Heater-Cathode Voltage 

Heater Positive with Respect to Cathode. 50 Volts Heater Negative with Respect to Cathode. 50 Volts Envelope Temperature at Hottest Point 250 C 

Courtesy of http://BlackRadios.terryo.org



Y-1537 

MAXIMUM RATINGS (CONTINUED) 

Plate-Pulsed Oscillator or Amplifier Service - Absolute-Maximum Values 

Peak Positive-Pulse Plate Supply Voltage 

4 Microsecond Pulse Duration 
1 Microsecond Pulse Duration 

Plate Dissipation#. 
Peak Plate Current. 
Peak Grid Current . 
Duty Factor • 
Peak Heater-Cathode Voltage 

2000 
• 2500 

10 
2.5 
0.8 

0.001 

Volts 
Volts 
Watts 
Amperes 
Amper es 

Heater Positive with Respect to Cathode. 

Heater Negative with Respect to Cathode. 
50 
50 

Volts 
Volts 

Envelope Temperature at Hottest Point 

Absolute-Maximum ratings are limiting values of opera t ing 

and environmental conditions applicable to any electron 

tube of a specified type as defined by its published data 

and should not be exceeded under the worst probable cond i

tions _ 
The tube manufacturer chooses these values to provide 

acceptable serviceability of the tube, making no allowance 

for equipment variations, environmental variations, and the 

effects of changes in operating conditions due to var iat i ons 

in the characterist ics of the tube under consideration and of 

250 C 

all other electron devices in the equipment. 

The equipment manufacturer should design so that ini 

tially and throughout life no absolute-maximum value fo r 

the intended service is exceeded with any tube under the 

worst probable operat ing conditions with respect to supply

vo ltage variation, equipment component variation, equip 

ment control adjustment, load variation, signal variation, 

envi ronmental condit ions, and variations in the characteris 

ti cs of the tube under considerotion and of all other electron 

devices in the equipment. 

CHARACTERISTICS AND TYPICAL OPERATION 

Average Characteristics 

PIa te Vol tage 
Cathode-Bias Resistor. 

~ Amplification Factor • 
Transconductance 
PIa te Current 

Grid-Pulsed Radio-Frequency Oscillator 

Frequency. 
DC Plate Voltage 
Peak Plate Current. 
Peak Grid Current . 
Pulse Repetition Frequency 
Pulse Duration . 
Peak Power Output . 

Plate-Pulsed Radio-Frequency Oscillator0 

NOTES 

200 
100 

85 
22000 

17 

• 1200 
• 1000 

1.2 
0.4 

20000 
0.5 
450 

Vol t s 
Ohms 

Micromhos 
Milliamperes 

Megahertz 
Volts 
Amperes 
Amperes 
PPS 
Microseconds 
Watts 

* Publication of these data does not obl i gate the General Electric Company 

t o manufacture a tube with these characteristics. 

* The equipment designer should design the equipment so that heater voltage 

is centered at the specified bogey va l ue , with heater supply variations 

restricted to maintain heater vo l tage within the specified tolerance. 

§ Heater current of a bogey t ube at Ef = 6.3 volts. 

~ Without ex ternal shie l d. 

# With adequate heat sink. 

~ ~n he determined . 
8-4-67 (B) 

Supersedes 3-1-67 (B) 

Courtesy of http://BlackRadios.terryo.org



Y-1S37 

CATH 

T I l E I r- ! I C~ r 
/ I "-
I I , 

r G F 
I 

I 
I , , 
I H 

i t ODE 

I I 

[.7 
, 

I t K 
"- 1 I 

I~ LE 
I I 

L 
I I ~ 

ER L!.~ I 

PLAT 

GRID 

Ref. Inches 
Minimum Nominal Maximum 

A 0.245 0.255 
B 0.030 
C 0.005 
D 0.245 0.255 
E 0.040 0.060 
F 0.145 0.155 
G 0.025 0.031 
H 0.167 0.177 
J 0.025 0.031 
K 0.170 0.180 
L 0.170 0.180 
M 0.535 0.565 
N 0.185 0.215 
p 0.047 0.053 
R 0.598 0.608 

Courtesy of http://BlackRadios.terryo.org



TYPE Y-1537 

AVERAGE CONSTANT-CURRENT CHARACTERISTICS 
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OBJECTIVE FOR DEVELOPMENTAL TYPE 

Y-1540* 

PLANAR TRIODE 

The Y-1540 is a high-mu triode of ceramic-and-meta1 planar construction primarily intended for use as a broadband radio-frequency amplifier. 

GENERAL 

Electrical 

Cathode - Coated Unipotential 
Heater Characteristics and Ratings 
Heater Voltage, AC or DC* 
Heater Current§ 

-.. Cathode Heating Time# 
Direct Intere1ectrode Capacitances0 

Mechanical 

Operating Position - Any 

Absolute-Maximum Values 
Plate Voltage 
Positive DC Grid Voltage 
Negative DC Grid Voltage 
Plate Dissipation~ 
DC Cathode Current 
Heater-Cathode Voltage 

MAXIMUM RATINGS 

Heater Positive with Respect to Cathode 
Heater Negative with Respect to Cathode 

Grid Circuit Resistance 
Envelope Temperature at Hottest Point 

6.3±0.3 
0.4 

5 

330 
o 

50 
30 

100 

50 
50 
o 
o 

Volts 
Amperes 
Seconds 

Volts 
Volts 
Volts 
Watts 
Milliamperes 

Volts 
Volts 

Courtesy of http://BlackRadios.terryo.org



Y-1540 

Absolute-Maximum ratings are limiting values of operating 

and environmental conditions applicable to any electron 

tube of a specified type as defined by its published data 

and should nat be exceeded under the worst probable condi

tions_ 
The tube manufacturer chooses these values to provide 

acceptable serviceability of the tube, making no allowance 

for equipment variations, environmental variations, and the 

effects of changes in operating conditions due to variations 

in the characteristics of the tube under consideration and of 

all other electron devices in the equipment. 

The equipment manufacturer should design so that ini

tially and throughout life no absolute-maximum value for 

the intended service is exceeded with any tube under the 

worst probable operating conditions with respect to supply

voltage variation, equipment component variation, equip

ment control adjustment, load variation, signal variation, 

environmental conditions, and variations in the characteris

tics of the tube under consideration and of all other electron 

devices in the equipment. 

CHARACTERISTICS AND TYPICAL OPERATION 

Average Characteristics 

Plate Voltage 
Grid Voltage 
Cathode-Bias Resistor 
Amplification Factor 
Plate Resistance, approximate 
Transconductance 
Plate Current 
Grid Voltage, approximate 

Ib = 100 Microamperes 

200 
+6.0 

270 
225 

4500 
50000 

24 

-3 

Volts 
Volts 
Ohms 

Ohms 
Micromhos 
Milliamperes 

Volts 

* Publication of these data does not obligate the General Electric Company 

to manufacture a tube with these characteristics. 

* The equipment designer should design the equipment so that heater voltage 

is centered at the specified bogey value, with heater supply variations 

restricted to maintain heater voltage within the specified tolerance. 

§ Heater current of a bogey tube at Ef = 6.3 volts. 

# Time required for plate current to reach 80% of its steady-state value. 

o To be determined. 

11-22-67 (B) 
Supersedes 4-19-65 (B) 

Courtesy of http://BlackRadios.terryo.org



Y-1540 

Ii::::-il riO -32 THREAD 

GRID 

~ v I ~~ 
45<!.j = ~ E I ~ I -I 
" I 

[E 
/ I '\. 

, 
I 'rG ~ .. , 
1 t ~ I 

PLAT 

Ref. Inches 
Minimum Maximum 

A 0.247 0.253 
B 0.184 0.190 

ODE 
I fG ~ . 
I 

• 
, 

I ---.LK J 

CATH 

HEATER--I~~J 1 :1_f-------1{_ 

C 0.145 0.155 
D 0.095 0.105 
E 0.040 0.060 
F 0.145 0.155 
G 0.025 0.031 
H 0.170 0.180 
J 0.170 0.180 
K 0.040 0.060 
L 0.170 0.180 
M 0.535 0.565 
N 0.093 0.107 
p 0.748 0.758 
R 0.598 0.608 
S 0.047 0.053 

Courtesy of http://BlackRadios.terryo.org



OBJECTIVE FOR DEVELOPMENTAL TYPE 

Y-l54l* 

METAL-CERAMIC PLANAR TRIODE 

The Y-l54l is a high-mu triode of ceramic and metal planar construction intended for use as a grid-pulsed oscillator or amplifier at frequencies up to 6000 megacycles. 
A feature of the Y-l54l is rapid warm-up: the time required to reach a plate current level of 80% of the steady-state value is 5 seconds. 

Electrical 

Cathode - Coated Unipotential 
Heater Characteristics and Ratings 
Heater Voltage, AC or DC* 
Heater Current§ 

~ Cathode Heating Time'-
Direct Interelectrode Capacitances# 

Grid to Plate; (g to p) 
Input: g to (h + k) 
Output: p to (h + k) 

Mechanical 

Operating Position - Any 

GENERAL 

6.3±0.3 
0.61 

5 

1.5 
4.5 

0.045 

See Outline Drawing for dimensions and electrical connections. 

MAXIMUM RATINGS 

Volts 
Amperes 
Seconds 

pf 
pf 
pf 

Plate-Pulsed Oscillator or Amplifier Service - Absolute-Maximum Values 

Peak Positive-Pulse Plate Supply Voltage 
Duty Factor of Plate Pulse~** 
Pulse Duration 

1500 
0.001 

2.0 

Volts 

Microseconds 

Courtesy of http://BlackRadios.terryo.org



Y-1541 

MAXIMUM RATINGS (Continued) 

Plate Current 
Average** 
Average During Plate Pu1se:j::j: 

Negative Grid Voltage 
Average During Plate Pulse 

Grid Current 
Average** 
Average During Plate Pulse 

DC Cathode Current 
Plate Dissipation** 
Peak Heater-Cathode Voltage 

Heater Positive with Respect to Cathode 

Heater Negative with Respect to Cathode 

Envelope Temperature at Hottest Point 

Absolute-Maximum ratings are limiting values of operating 

and environmental conditions applicable to any electron 

tube of a specified type as defined by its published data 

and should not be exceeded under the worst probable condi

tions. 
The tube manufacturer chooses these values to provide 

acceptable serviceability of the tube, making no allowance 

for equipment variations, environmental variations, and the 

effects of changes in operating conditions due to variations 

in the characteristics of the tube under consideration and of 

2.5 Milliamperes 
2.5 Amperes 

100 Volts 

1.0 Milliamperes 
1.0 Amperes 

20 Milliamperes 
6.5 Watts 

50 Volts 
50 Volts 

250 C 

all other electron devices in the equipment. 

The equipment manufacturer should design so that ini

tially and throughout life no absolute-maximum value for 

the inlended service is exceeded with any tube under the 

worst probable operating conditions with respect to supply

voltage variation, equipment component variation, equip

ment control adjustment, load variation, signal variation, 

environmental conditions, and variations in the characteris

tics of the tube under consideration and of all other electron 

devices in the equipment. 

CHARACTERISTICS AND TYPICAL OPERATION 

Average Characteristics 

Plate Voltage 
Cathode-Bias Resistor 
Amplification Factor 
Plate Resistance, approximate 
Transconductance 
Plate Current 
Grid Voltage, approximate 

Ib = 100 Microamperes 

- Grid-Pulsed Oscillator Service 

Frequency 
Heater 
Duty Factor 
Pulse Duration 
Pulse Repetition Rate 
Peak Positive-Pulse Plate Supply Voltage 

Plate Current 
Average 
Average During Plate Pulse 

Grid Current 
Average 
Average During Plate Pulse 

Useful Power Output 
Average 
Average During Plate Pulse 

200 
100 

58 
2300 

25000 
23 

-5 

4300 
6.3 

0.001 
1.0 

1000 
1500 

1.5 
1.5 

f/J 
f/J 

0.6 
0.6 

Volts 
Ohms 

Ohms 
Micromhos 
Milliamperes 

Volts 

Megacycles 
Volts 

Microseconds 
Pulses per Second 
Volts 

Milliamperes 
Amperes 

Milliamperes 
Amperes 

Watts 
Kilowatts 

Courtesy of http://BlackRadios.terryo.org



OBJECTIVE FOR DEVELOPMENTAL TYPE 

Y-1541* 

METAL-CERAMIC PLANAR TRIODE 

The Y-1541 is a high-mu triode of ceramic and metal planar construction intended for use as a grid-pulsed oscillator or amplifier at frequencies up to 6000 megacycles. 
A feature of the Y-1541 is rapid warm-up: the time required to reach a plate current level of 80% of the steady-state value is 5 seconds. 

Electrical 

Cathode - Coated Unipotential 
Heater Characteristics and Ratings 
Heater Voltage, AC or DC* 
Heater Current§ 

- Cathode Heating Time~ 
Direct Intere1ectrode Capacitances# 

Grid to Plate: (g to p) 
Input: g to (h + k) 
Output: p to (h + k) 

Mechanical 

Operating Position - Any 

GENERAL 

6.3±0.3 
0.61 

5 

1.5 
4.5 

0.045 

See Outline Drawing for dimensions and electrical connections. 

MAXIMUM RATINGS 

Volts 
Amperes 
Seconds 

pf 
pf 
pf 

Plate-Pulsed Oscillator or Amplifier Service - Absolute-Maximum Values 

Peak Positive-Pulse Plate Supply Voltage 
Duty Factor of Plate Pulse~** 
Pulse Duration 

1500 
0.001 

2.0 

Volts 

Microseconds 

Courtesy of http://BlackRadios.terryo.org



Y-1541 

MAXIMUM RATINGS (Continued) 

Plate Current 
Average** 
Average During Plate Pu1seH 

Negative Grid Voltage 
Average During Plate Pulse 

Grid Current 
Average** 
Average During Plate Pulse 

DC Cathode Current 
Plate Dissipation** 
Peak Heater-Cathode Voltage 

Heater Positive with Respect to Cathode 

Heater Negative with Respect to Cathode 

Envelope Temperature at Hottest Point 

Absolute-Maximum ratings are limiting values of aperating 

and environmental conditions applicable to any electron 

tube of a specified type as defined by its published data 

and should not be exceeded under the worst probable condi

tions. 
The tube manufacturer chooses these values to provide 

acceptable serviceability of the tube, making no allowance 

for equipment variations, environmental variations, and the 

effects of changes in operating conditions due to variations 

in the characteristics of the tube under consideration and of 

2.5 Milliamperes 
2.5 Amperes 

100 Volts 

1.0 Milliamperes 
1.0 Amperes 

20 Milliamperes 
6.5 Watts 

50 Volts 
50 Volts 

250 C 

all other electron devices in the equipment. 

The equipment manufacturer should design so that ini

tially and throughout life no absolute-maximum value for 

the inlended service is exceeded w i th any tube under the 

worst probable operating conditions with respect to supply

voltage variation, equipment component variation, equip

ment control adjustment, load variation, signal variation, 

envi ronmental conditions, and variations in the characteris

tics of the tube under consideration and of all other electron 

devices in the equipment. 

CHARACTERISTICS AND TYPICAL OPERATION 

Average Characteristics 

Plate Voltage 
Cathode-Bias Resistor 
Amplification Factor 
Plate Resistance, approximate 
Transconductance 
Plate Current 
Grid Voltage, approximate 

Ib = 100 Microamperes 

~ Grid-Pulsed Oscillator Service 

Frequency 
Heater 
Duty Factor 
Pulse Duration 
Pulse Repetition Rate 
Peak Positive-Pulse Plate Supply Voltage 

Plate Current 
Average 
Average During Plate Pulse 

Grid Current 
Average 
Average During Plate Pulse 

Useful Power Output 
Average 
Average During Plate Pulse 

200 
100 

58 
2300 

25000 
23 

-5 

4300 
6.3 

0.001 
1.0 

1000 
1500 

1.5 
1.5 

0 
0 

0.6 
0.6 

Volts 
Ohms 

Ohms 
Micromhos 
Milliamperes 

Volts 

Megacycles 
Volts 

Microseconds 
Pulses per Second 
Volts 

Milliamperes 
Amperes 

Milliamperes 
Amperes 

Watts 
Kilowatts 

Courtesy of http://BlackRadios.terryo.org



Y-154l 

* Publication of these data does not obligate the General Electric Company to manufacture a tube with these characteristics. * The equipment designer should design the equipment so that heater voltage is centered at the specified bogey value, with heater supply variations restricted to maintain heater voltage within the specified tolerance. 
§ Heater current of a bogey tube at Ef = 6.3 volts. 
~ Time required for plate current to reach 80% of its steady-state value. 
# Measured using a grounded adapter that provides shielding between external terminals of tube. 

~ Applications with a duty factor greater than 0.001 should be referred to your General Electric tube sales representative for recommendation. 
** In any 5000 microsecond interval. 
** The regulation and/or plate-supply impedance must be such as to limit the peak current, with the tube considered a short circuit, to a maximum of 25 amperes. 

11-22-67 (B) 
Supersedes 8-26-65 (B) 

Courtesy of http://BlackRadios.terryo.org



Y-1541 

PHYSICAL DIMENSIONS 

f 
PLATE 

D r i 
GRID 

r=G ~ , 
~ 

CATHODE 
t t 
t :r • K 

LE ! 
t 

HEATER 

~------s------~ 

Ref. 
INCHES MILLIMETERS 

Minimum Nominal Maximum Minimum Nominal Maximum 

A 0.122 0.128 3.099 3.251 

B 0.030 0.76 

C 0.005 0.13 

D 0.220 0.230 5.59 5.84 

E 0.040 0.060 1.02 1.52 

F 0.120 0.130 3.05 3.30 

G 0.025 0.031 0.635 0.787 

H 0.167 0.177 4.24 4.50 

J 0.025 0.031 0.635 0.787 

K 0.170 0.180 4.32 4.57 

L 0.170 0.180 4.32 4.57 

M 0.047 0.053 1.194 1.346 

N 0.185 0. 215 4.70 5.46 

p 0.535 0.565 13 .59 14.35 

R 0.598 0.608 15 .19 15.44 

S 0.748 0.758 19.00 19.25 

Note: The millimeter dimensions are derived from the original 

inch dimensions. 

ALIGNMENT GAUGE 

.045" 

(1143~ 

JTI 

,033',.3 ~ l iT C.9)8~""') ; 360" 

I I (9 144MM) 

I-- .''''''~'''""'~3Jlli . 610" 05494MM ) 
,7 80" (t9 .304MM ) 

II I I 7 
:: :: 4" NOM 

II II (6 .350""'~) 

L-__ ~~ __ L4-L __ -ll-L __ -J~ 

Note: Gauge tolerances are ±O.OOI 
inches or ±0.025 millimeters, 
unless otherwise indicated. 

Courtesy of http://BlackRadios.terryo.org



OBJECTIVE FOR DEVELOPMENTAL TYPE 

Y-1549* 

METAL-CERAMIC TRIODE 

For Grid-Pulsed Oscillator or Amplifier Applications 

The Y-1549 is a triode of ceramic and metal planar construction intended for use as a grid-pulsed oscillator or amplifier. 

GENERAL 

Electrical 

Cathode - Coated Unipotential 

Heater Characteristics and Ratings 
Heater Voltage, AC or DC* 

- Heater Current§ 
Direct Intere1ectrode Capacitances0 

Mechanical 

Operating Position - Any 

MAXIMUM RATINGS 

6.3±0.3 
0.55 

Volts 
Amperes 

Grid-Pulsed Oscillator or Amplifier Service - Absolute-Maximum Values 

Plate Voltage 
Plate Dissipation 
Duty Factor of Grid Pulse 
DC Cathode Current 
Peak Cathode Current 
Heater-Cathode Voltage 

Heater Positi~~ with Respect to Cathode 
Heater Negative with Respect to Cathode 

Envelope Temperature at Hottest Point 

1500 
6.5 

o 
o 
o 

100 
100 
250 

Volts 
Watts 

Volts 
Volts 
C 

Courtesy of http://BlackRadios.terryo.org



Y-1549 

Absolute-Maximum ratings are limiting values of operating 

and environmental conditions applicable to any electron 

tube of a specified type as defined by its published data 

and should not be exceeded under the worst probable condi

tions_ 
The tube manufacturer chooses these values to provide 

acceptable serviceability of the tube, making no allowance 

for equipment variations, environmental variations, and the 

effects of changes in operating conditions due to variations 

in the characteristics of the tube under consideration and of 

all other electron devices in the equipment_ 

The equipment manufacturer should design so that ini

tially and throughout life no absolute-maximum value for 

the intended service is exceeded with any tube under the 

worst probable operating conditions with respect to supply

voltage variation, equipment component variation, equip

ment control adjustment, load variation, signal variation, 

environmental conditions, and variations in the characteris

tics of the tube under consideration and of all other electron 

devices in the equipment_ 

CHARACTERISTICS AND TYPICAL OPERATION 

Average Characteristics0 

---+ Grid-Pulsed Oscillator 

Frequency 
Duty Factor 
Pulse Width 
Plate Voltage 
Grid Voltage 
Peak Grid Voltage 
Plate Current 

Average 
Average During Grid Pulse 

Grid Current 
Useful Power Output 

Average 
Average During Grid Pulse 

Frequency 
Duty Factor 
Pulse Width 
Plate Voltage 
Grid Voltage 
Peak Grid Voltage 
Plate Current 

Average 
Average During Grid Pulse 

Grid Current 
Useful Power Output 

Average 
Average During Grid Pulse 

1200 
0.001 

1.0 
1500 

-80 
0 

1.5 
1.5 

0 

1.0 
1.0 

4300 
0.001 

1.0 
1500 

0 
0 

1.5 
1.5 

0 

0.6 
600 

Megacycles 

Microseconds 
Volts 
Volts 

Milliamperes 
Amperes 

Watts 
Kilowatts 

Megacycles 

Microseconds 
Volts 

Milliamperes 
Amperes 

Watts 
Watts 

* Publication of these data does not obligate the General Electric Company 

to manufacture a tube with these characteristics. 

* The equipment designer should design the equipment so that heater voltage 

is centered at the specified bogey value, with heater supply variations 

restricted to maintain heater voltage within the specified tolerance. 

§ Heater current of a bogey tube at Ef = 6.3 volts. 

o To be determined. 11-22-67 (B) 
Supersedes 5-11-65 (B) 

Courtesy of http://BlackRadios.terryo.org



Y-1549 

PHYSICAL DIMENSIONS 

, 
PLATE------------~ D r i 

C G ~ , 
~ 

GRID-------¢:==~=~==~==:::::::::== 

CATHODE--~~~====~======~~===~~====~=== 
t t 
LJ' • K 

LE ! 
t 

HEATER--------~ 

~-----s------~ 

Ref. INCHES MILLIMETERS 
Minimum Nominal Maximum Minimum Nominal Maximum 

A 0.122 0.128 3.099 3.251 
B 0.030 0.76 
C 0.005 0.13 
D 0.220 0.230 5.59 5.84 E 0.040 0.060 1.02 1.52 
F 0.120 0.130 3.05 3.30 G 0.025 0.031 0.635 0.787 H 0.167 0.177 4.24 4.50 
J 0.025 0.031 0.635 0.787 
K 0.170 0.180 4.32 4.57 L 0.170 0.180 4.32 4.57 M 0.047 0.053 1.194 1.346 N 0.185 0.215 4.70 5.46 p 0.535 0.565 13 .59 14.35 R 0.598 0.608 15.19 15.44 S 0.748 0.758 19.00 19.25 

Note: The millimeter dimensions are derived from the original 
inch dimensions. 

ALIGNMENT GAUGE 

,0.5" 
(1 .143~ 

(.938Mt..4) 

~ 
i !1 
I (9 144MM) 

f-- .570"(13 478 ...... ,.=::l.j3jlli 
610"CI5494MM) 

.760" (19 304M~) 

II " " " " II 
II II 

-;:;r 
4" NOM 

(6.350M\1) 

--L 

Note: Gauge tolerances are ±0.001 
inches or ±0.025 millimeters, 
unless otherwise indicated. 

Courtesy of http://BlackRadios.terryo.org



OBJECTIVE FOR DEVELOPMENTAL TYPE 

Y-1600* 

PLANAR TRIODE 

The Y-1600 is a triode of ceramic and ' metal planar construction intended for use as a CW oscillator at frequencies up to 3000 megacycles. Features of the Y-1600 are small size and high plate dissipation capability. 

GENERAL 

Electrical 

Cathode - Coated Unipotential 
Heater Characteristics and Ratings 
Heater Voltage, AC or DC*. 
Heater Current§ • 
Direct Interelectrode Capacitances~ 

Grid to Plate: (g to p) • 
Input: g to (h + k) 
Output: p to (h + k) • 

Mechanical 

Operating Position - Any 

Absolute-Maximum Values 

CW Oscillator Service 

Plate Voltage. 
Plate Current. 
Grid Current • 
Cathode Current • 
Plate Dissipation# • 
Peak Heater-Cathode Voltage 

MAXIMUM RATINGS 

Heater Positive with Respect to Cathode • 
Heater Negative with Respect to Cathode • 

Envelope Temperature at Hottest Point. 

6.3±0.3 
0.61 

1.65 
4.8 

• 0.045 

400 
135 

• 30 
160 

• 30 

• 50 
• 50 
250 

Volts 
Amperes 

pf 
pf 
pf 

Volts 
Milliamperes 
Mi lliamperes 
Milliamperes 
Watts 

Volts 
Volts 
C 

Courtesy of http://BlackRadios.terryo.org



Y-1600 

MAXIMUM RATINGS (Continued) 

Absolute-Moximum ratings are limiting values of operoting 

and environmental conditions applicable to any electron 

tube of a specified type as defined by its published data 

and should not be exceeded under the worst probable condi 

tions. 
The tube manufacturer chooses these values to provide 

acceptable serviceability of the tube, making no allowance 

for equipment variations, environmental variations, and the 

effects of changes in operating condit ions due to variations 

in the characteristics of the tube under consideration and of 

all other electron devices in the equipment. 

The equipment manufacturer should design so that ini

tially and throughout life no absolute-maximum value for 

the intended service is exceeded with any tube under the 

worst probable operating conditions with respect to supply

voltage variation, equipment component varia t ion, equip

ment control adjustment, load variation, signal variation, 

environmental conditions, and variations in the characteris

tics of the tube under consideration and of all other electron 

devices in the equipment. 

CHARACTERISTICS AND TYPICAL OPERATION 

Average Characteristics 

Plate Voltage. 
Cathode-Bias Resistor • 
Amplification Factor 
Plate Resistance, approximate 

--+ Transconduc tance. 
Plate Current. 

CW Oscillator Service 

Frequency • 
Plate Voltage. 
Plate Current. 
Grid Current • 
Power Output, approximate. 

NarES 

300 
20 
60 

1580 
38000 

93 

• 2300 
300 
135 

25 
10 

Volts 
Ohms 

Ohms 
Micromhos 
Milliamperes 

Megacycles 
Volts 
Milliamperes 
Milliamperes 
Watts 

* Publication of these data does not obligate the General Electric Company 

to manufacture a tube with these characteristics. 

* The equipment designer should design the equipment so that heater voltage 

is centered at the specified bogey value, with heater supply variations 

restricted to maintain heater voltage within the specified tolerance. 

§ Heater current of a bogey tube at Ef = 6.3 volts. 

~ Measured using a grounded adapter that provides shielding between external 

terminals of tube. 

# With adequate heat sink attached to threaded plate stud. 

11-22-67 (B) 

Supersedes 1-18-67 (B) 

Courtesy of http://BlackRadios.terryo.org



Y-1600 

PLATE-----~ 

GRI D----¢:::====::::I:::====~==!=~= 
Ref. Inches 

Minimum Maximum 

A 0.247 0.253 
B 0.184 0.190 

CATHODE~~~~====~====~~~==~= C 0.145 0.155 
D 0.105 0.115 
E 0.040 0.060 
F 0.145 0.155 
G 0.025 0.031 HEATER---- H 0.167 0.177 
J 0.170 0.180 
K 0.040 0.060 
L 0.170 0.180 
M 0.535 0.565 
N 0.186 0.214 
p 0.748 0.758 
R 0.598 0.608 
S 0.047 0.053 

Courtesy of http://BlackRadios.terryo.org



OBJECTIVE FOR DEVELOPMENTAL TYPE 

Y-1623* 

PLANAR TRIODE 

The Y-1623 is a metal-ceramic triode intended for use as a plate-pulsed oscillator or amplifier. 

Electrical 

Cathode - Coated Unipotential 

Heater Characteristics and Ratings 
Heater Voltage, AC or DCl. 
Heater Current§ • 
Direct Interelectrode Capacitances 

Grid to Plate: (g to p) . 
Input: g to (h + k) 
Output: p to (h + k) . 

Mechanical 

Operating Position - Any 

GENERAL 

~ MAXIMUM RATINGS 

6.3±0.3 
0.4 

1.7 
• 6.0 
0.018 

Volts 
Amperes 

pf 
pf 
pf 

Plate-Pulsed Oscillator or Amplifier Service - Absolute-Maximum Values 
Cathode Heating Time, minimum 60 Seconds Peak Positive-Pulse Plate Supply Voltage 

4 Microsecond Pulse Duration. 1500 Volts 1 Microsecond Pulse Duration. 2000 Volts Duty Factor of Plate Pulse# 0.004 Plate Current 
Average# 2.0 Milliamperes Average During Plate Pulse · 0.5 Amperes Negative Grid Voltage 
Average During Plate Pulse 50 Volts Grid Current 
Average# 0.8 Milliamperes Average During Plate Pulse 0.2 Amperes Plate Dissipation# . 6.5 Watts Peak Heater-Cathode Voltage 
Heater Positive with Respect to Cathode 50 Volts Heater Negative with Respect to Cathode 50 Volts Envelope Temperature at Hottest Point. · 250 C 

Courtesy of http://BlackRadios.terryo.org



Y-1623 

MAXIMUM RATINGS (CONTINUED) 

Absolute-Maximum ratings are limiting values of operating 

and environmental conditions applicable to any electron 

tube of a specified type as defined by its published data 

and should not be exceeded under the worst probable condi

tions. 
The tube manufacturer chooses these values to provide 

acceptable serviceability of the tube, making no allowance 

for equipment variations, environmental variations, and the 

effects of changes in operating conditions due to variations 

in the characteristics of the tube under consideration and of 

all other electron devices in the equipment. 

The equipment manufacturer should design so that ini

tially and throughout life no absolute-maximum value for 

the intended service is exceeded with any tube under the 

worst probable operating conditions with respect to supply

voltage variation, equipment component variation, equip

ment control adjustment, load variation, signal variation, 

environmental conditions, and variations in the characteris

tics of the tube under consideration and of all other electron 

devices in the equipment. 

CHARACTERISTICS AND TYPICAL OPERATION 

Average Characteristics 

Plate Voltage. 
Grid Voltage • 
Cathode-Bias Resistor • 
Amplification Factor 
Plate Resistance, approximate 
Transconductance. 
Plate Current. 
Grid Voltage, approximate 

Ib = 100 Microamperes . 

Plate-Pulsed Oscillator Service 

Frequency • 
Heater Voltage 
Duty Factor 
Pulse Duration 
Pulse Repetition Rate . 
Peak Positive-Pulse Supply Voltage. 

Plate Current 
Average. 
Average During Plate Pulse 

Grid Current 
Average. 
Average During Plate Pulse 

Useful Power Output 
Average. 
Average During Plate Pulse 

NOTES 

200 
+6.0 

270 
225 

4500 
• 50000 

• 24 

• -3 

1200 
6.3 

• 0.004 
4.0 

1000 
1250 

1.6 
0.4 

'/) 
'/) 

'/) 
'/) 

Volts 
Volts 
Ohms 

Ohms 
Micromhos 
Milliamperes 

Volts 

Megahertz 
Volts 

Microseconds 
Pulses per Second 
Volts 

Milliamperes 
Amperes 

Milliamperes 
Amperes 

Watts 
Kilowatts 

* Publication of these data does not obligate the General Electric Company to 

manufacture a tube with these characteristics. 

* The equipment designer should design the equipment so that heater voltage is 

centered at the specified bogey value, with heater supply variations restricted 

to maintain heater voltage within the specified tolerance. 

§ Heater current of a bogey tube at Ef = 6.3 volts. 

# In any 5000 microsecond interval. 

o To be determined. 

5-10-67 (B) 

Supersedes 3-1-67 (B) 

Courtesy of http://BlackRadios.terryo.org



Y-1623 

PHYSICAL DIMENSIONS 

PLATE 

I 
GRID r G 

~ , 
~ 

CATHODE I ~ 
J L-.1 ~ 

! 
HEATER 

....... ---s---~ 

Ref. INCHES MILLIMETERS 
Minimum Nominal Maximum Minimum Nominal Maximum 

A 0.122 0.128 3.099 3.251 
B 0.030 0.76 
C 0.005 0.13 
D 0.170 0.180 4.32 4.57 
E 0.040 0.060 1.02 1.52 
F 0.170 0.180 4.32 4.57 
G 0.025 0.031 0.635 0.787 
H 0.167 0.177 4.24 4.50 
J 0.025 0.031 0.635 0.787 
K 0.170 0.180 4.32 4.57 
L 0.170 0.180 4.32 4.57 
M 0.047 0.053 1.194 1.346 
N 0.185 0.215 4.70 5.46 p 0.535 0.565 13.59 14.35 
R 0.598 0.608 15.19 15.44 
S 0.748 0.758 19.00 19.25 

Note : The millimeter dimensions are derived from the original 
inch dimensions. 

Courtesy of http://BlackRadios.terryo.org
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OBJECTIVE F<E. DEVELOPMENTAL TYPE 

Y-l636* 

PLANAR TRIODE 

The Y-l636 is a metal-ceramic triode intended for use as a plate-pulsed and grid-pulsed oscillator or amplifier. 

GENERAL 
Electrical 

Cathode - Coated Unipotential 
Heater Characteristics and Ratings 
Heater Voltage, AC or DC* . 

-+- Heater Current§ 
Direct Interelectrode Capacitances 

Grid to Plate: (g to p) 
Input: g to (h + k). 
Output: p to (h + k) 

Mechanical 

Operating Position - Any 

MAXIMUM RATINGS 

• 6.3±0.3 
1.2 

2.8 
7.3 

• 0.05 

Volts 
Amperes 

pf 
pf 
pf 

Grid-Pulsed Oscillator or Amplifier Service - Absolute-Maximum Values 
-+- Cathode Heating Time, minimum'IT 5 Seconds Plate Supply Voltage. • 2500 Volts Duty Factor of Grid Pulse# • 0.01 Pulse Duration. 1.0 Microseconds Plate Current 

Average4F. 50 Milliamperes Average During Grid Pulse . 5.0 Amperes Negative Grid Voltage 
Average During Grid Pulse . 100 Volts Grid Current 
Average4F. 20 Milliamperes Average During Grid Pulse • 2.0 Amperes Plate Dissipationt 50 Watts Peak Heater-Cathode Voltage 
Heater Positive with Respect to Cathode 50 Volts Heater Negative with Respect to Cathode 50 Volts Envelope Temperature at Hottest Point • 250 C 

Courtesy of http://BlackRadios.terryo.org



Y-l636 

MAXIMUM RATINGS (CONTINUED) 

Absolute-Maximum ratings are limiting values of operating 

and environmental conditions applicable to any electron 

tube of a specified type as defined by its published data 

and should not be exceeded under the worst probable condi

tions. 
The tube manufacturer chooses these values to provide 

acceptable serviceability of the tube, making no allowance 

for equipment variations, environmental variations, and the 

effects of changes in operating conditions due to variations 

in the characteristics of the tube under consideration and of 

all other electron devices in the equipment. 

The equipment manufacturer should design so that ini

tially and throughout life no absolute-maximum value for 

the intended service is exceeded with any tube under the 

worst probable operating conditions with respect to supply

voltage variation, equipment component variation, equip

ment control adjustment, load variation, signal variation, 

environmental conditions, and variations in the characteris

tics of the tube under consideration and of all other electron 

devices in the equipment. 

CHARACTERISTICS AND TYPICAL OPERATION 

Average Characteristics 

Plate Voltage. 
Cathode-Bias Resistor • 
Amplification factor 
Plate Resistance, approximate 
Transconductance. 
Plate Current. 

-Grid-Pulsed Oscillator Service 

Frequency . 
Heater Voltage 
Duty Factor 
Pulse Duration 
Pulse Repetition Rate • 
Plate Voltage. 
Plate Current 

Average. 
Average During Grid Pulse. 

Grid Current 
Average. 
Average During Grid Pulse. 

Useful Power Output 
Average. 
Average During Grid Pulse. 

NOTES 

400 Volts 

· 33 Ohms 

· 90 
2800 Ohms 

• 32000 Micromhos 

· 70 Milliamperes 

2000 Megacycles 
6.3 Volts 

0.0075 
0.2 Microseconds 

37500 Pulses per Second 
1500 Volts 

3.0 Milliamperes 
3.0 Amperes 

1.2 Milliamperes 
1.2 Amperes 

1.0 Watts 
1.0 Kilowatts 

* Publication of these data does not obligate the General Electric Company to 

manufacture a tube with these characteristics. 

* The equipment designer should design the equipment so that heater voltage is 

centered at the specified bogey value, with heater supply variations restricted 

to maintain heater voltage within the specified tolerance. 

§ Heater current of a bogey tube at Ef = 6.3 volts. 

# In any 5000 microsecond interval. 

~ Time required for plate current to reach 80% of its steady-state value. 

¢ With adequate heat sink attached to threaded plate stud. 

o To be determined. 

11-22-67 (B) 
Supersedes 12-8-66 (B) 

Courtesy of http://BlackRadios.terryo.org



Y-1636 

~: /5116 - 2' THR .. D 

PLATE----tl ~~~/ r=E [0 ! 
~ rF t ~------~ fJ 

--, i [H 
GRID-----c~=====~ , 

[K J 
t 

F] t t 
j 

CATHODE---~======?=====~==~~ 

t 
HEATER-------

S T 

Ref. Inches 
Minimum Nominal Maximum 

A 0.387 0.393 
B 0.318 
C 0.240 0.260 
D 0.095 0.105 
E 0.005 
F 0.040 0.060 
G 0.182 0.192 
H 0.025 0.031 
J 0.169 0.179 
K 0.025 0.031 
L 0.170 0.180 
M 0.170 0.180 
N 0.047 0.053 
P 0.635 0.665 
R 0.186 0.214 
S 0.698 0.708 
T 0.748 0.758 

Courtesy of http://BlackRadios.terryo.org



OBJECTIVE FOR DEVELOPMENTAL TYPE 

Y-l64l* 

METAL-CERAMIC TRIODE 

For UHF Oscillator and Power Amplifier Applications 

The Y-l64l is a high-mu triode of ceramic-and-metal planar construction intended for use as an oscillator or radio-frequency power amplifier in the ultra-highfrequency range. The Y-l64l is especially suited for use where unfavorable conditions of mechanical shock, mechanical vibration, and nuclear radiation are encountered. 

Electrical 
Cathode - Coated Unipotential 
Heater Characteristics and Ratings 
Heater Voltage, AC or DC*. 
Heater Current§ • 

-Cathode Warm-up Time, minimume • 
Direct Interelectrode Capacitances~ 

Grid to Plate: (g to p) • 
- Input: g to (h + k) 

Output: p to (h + k) • 
Heater to Cathode: (h to k). 

Mechanical 

Operating Position - Any 

GENERAL 

MAXIMUM RATINGS 
Absolute-Maximum Values 
Plate Voltage. 
Positive DC Grid Voltage • 
Negative DC Grid Voltage • 
Plate Dissipation 
DC Grid Current • 
DC Cathode Current • 
Peak Cathode Current 
Heater-Cathode Voltage 

Heater Positive with Respect to Cathode • 
Heater Negative with Respect to Cathode • 

Grid Circuit Resistance 
Envelope Temperature at Hottest Point# 

• 6.3±0.3 
• 0.15 

. 5 

1.2 
1.5 

• 0.01 
1.4 

250 
• 0 
50 

1.0 
2.2 

11 
40 

50 
50 

10000 
250 

Volts 
Amperes 
Seconds 

pf 
pf 
pf 
pf 

Volts 
Volts 
Volts 
Watts 
Milliamperes 
Milliamperes 
Milliamperes 

Volts 
Volts 
Ohms 
C 
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Y-164l 

Absolute-Maximum ratings are limiting values of operating 

and environmental conditions applicable to any electron 

tube of a specified type as defined by its published data 

and should not be exceeded under the worst probable condi

tions. 
The tube manufacturer chooses these values to provide 

acceptoble serviceability of the tube, making no allowonce 

for equipment variations, environmental variations, and the 

effects of changes in operating conditions due to variations 

in the charocteristics of the tube under consideration and of 

all other electron devices in the equipment. 

The equipment manufacturer should design so that ini

tially and throughout life no absolute-maximum value for 

the intended service is exceeded with any tube under the 

worst probable operating conditions with respect to supply

voltage variation, equipment component variation, equip

ment control adjustment, load variation, signal variation, 

environmental conditions, and variations in the characteris

tics of the tube under consideration and of all other electron 

devices in the equipment. 

CHARACTERISTICS AND TYPICAL OPERATION 

Average Characteristics 

Plate Voltage. 
Grid Voltage • 
Cathode-Bias Resistor • 

~ Amplification Factor 
Transconductance 

~ Plate Current. 

UHF Oscillator Service 

Plate Voltage. 
Grid Resistor. 
Plate Current. 
Grid Current • 
Frequency . 
Power Output, approximate. 

NarES ---

100 
0 

. 11500 
B.O 

150 
1000 
8.0 
2.0 
450 
450 

150 Volts 
Volts 

82 Ohms 
95 

10500 Micromhos 
10 Milliamperes 

150 Volts 
1000 Ohms 
8.0 Milliamperes 
2.0 Milliamperes 

1200 Megacycles 
300 Milliwatts 

* Publication of these data does not obligate the General Electric Company to 

manufacture a tube with these characteristics. 

* The equipment designer snould design the equipment so that heater voltage is 

centered at the specified bogey value, with heater supply variations restricted 

to maintain heater voltage within the specified tolerance. 

§ Heater current of a bogey tube at Ef = 6.3 volts. 

~ Measured using a grounded adapter that provides shielding between external ter

minals of tube. 

# Operation below the rated maximum envelope temperature is recommended for applica

tions requiring the longest possible tube life. The Y-164l is also capable of 

operation at envelope temperatures much higher than the rated maximum values. 

For specific recommendations concerning higher temperature operation, contact your 

General Electric tube sales representative. 

t Time required for plate current to reach BO% of its steady-state value. 

o To be determined. 

11-22-67 (B) 
Supersedes 11-11-66 (B) 

Courtesy of http://BlackRadios.terryo.org



Y-1641 

DIMENSIONS 
REF. IN INCHES 

MIN. MAX. 

A - - - 0.335 
B 0.271 0.279 
C 0.034 0.046 
D 0.094 0.104 
E 0.024 0.030 
F 0.156 0.174 
G 0.095 0.105 
H 0.022 0.028 
J 0.095 0.105 
K 0.268 0.292 
L 0.047 0.063 
M 0.430 0.460 
N 0.281 0.289 
P 0.055 0.081 
R 0.476 0.484 
S 0.086 0.094 
T 0.030 - - -

NOTES: 
I. MAXIMUM ECCENTRICITY OF PLATE, CATHODE, AND GRID CONTACT SURFACES 0.005" 

FROM CENTER LINE. 

2. MAXIMUM ECCENTRICITY OF INSULATORS 0.010" FROM CENTER LINE. 

AVERAGE PLATE CHARACTERISTICS 
20""r-r-r-r-~.-r-n-r-rTr-.-.-.-.-.-.-'-'-'-'-'-'-'-'-'-' ~~~-4-+-+it--~;t---~'~/~~-+-+~~~~~4-4-4-4-+-+-~ 

;;/ / ~. Ef = 6.3 VOLTS ~~~~~~~'~~hr~~+-+'~~~-+-+-+-+-+-+~~~~-+-+~ II j 1 j 
I II II / ~ ~ 15~-+~4-~1/~4./~~~~+-~~1~/~+-~~~~+-~~ 

'j 

I / 
./ / 
V ,./ 

j 

/ 

I 

/ 
J J 

100 

1/ I I 
1/ 

/ / I / / / 
v V V / ~ 
I/VV/// /1 / / V V V 1/,/ vt:,~,.~:4-+-+-I 

V V,/./ //v ..... v ...... ~ v _ ~.-,./ _- ...... _ ...... -
200 300 400 500 

PLATE VOLTAGE I N VOLTS 
NOVfllllER 2 1. 1881 
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Y-1641 

AVERAGE TRANSFER CHARACTERISTICS 

Ef = 6.3 VOLTS 
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Y-1641 

AVERAGE CONSTANT·CURRENT CHARACTERISTICS 
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OBJECTIVE FOR DEVELOPMENTAL TYPE 

Y-1730* 

METAL-CERAMIC TRIODE 

The Y-1730 is a high-mu triode of ceramic-and-meta1 planar construction primarily intended for use as an oscillator or radio-frequency power amplifier. 

Electrical 

Cathode - Coated Unipotential 
Heater Characteristics and Ratings 
Heater Voltage, AC or DC* 

GENERAL 

Heater Current§. 
Cathode Warm-up Time~. 
Direct Intere1ectrode Capacitances# 

Grid to Plate: (g to p). 
Input: g to (h + k) • 
Output: p to (h + k). 
Heater to Cathode: (h to k) 

Mechanical 

Operating Position - Any 

• 6.3±0.3 
0.5 
· 5 

· (/) 
· (/) · (/) · (/) 

(See Outline Drawing for dimensions and electrical connections.) 

Absolute-Maximum Values 

Plate Voltage 
-+ Plate Dissipation. 

DC Grid Current. 
DC Cathode Current. 
Peak Cathode Current • 
Heater-Cathode Voltage 

MAXIMUM RATINGS 

Heater Positive with Respect to Cathode. 
Heater Negative with Respect to Cathode. 

Grid-Circuit Resistance 
With Fixed Bias. 
With Cathode Bias • 

Envelope Temperature at Hottest Point 

330 
6.5 

10 
30 

120 

50 
50 

0.025 
0.1 
250 

Volts 
Amperes 
Seconds 

pf 
pf 
pf 
pf 

Volts 
Watts 
Milliamperes 
Milliamperes 
Milliamperes 

Volts 
Volts 

Megohms 
Megohms 
C 

Courtesy of http://BlackRadios.terryo.org



Y-1730 

MAXIMUM RATINGS (CONTINUED) 

Absolute-Maximum ratings are limiting values of operating 

and environmental conditions applicable to any electron 

tube of a specified type as defined by its published data 

and should not be exceeded under the worst probable condi

tions. 
The tube manufacturer chooses these values to provide 

acceptable serviceability of the tube, making no allowance 

for equipment variations, environmenta l variations, and the 

effects of changes in operating conditions due to variations 

in the characteristics of the tube under consideration and of 

all other electron devices in the equipment. 

The equipment manufacturer should design so that ini

tially and throughout life no absolute-maximum value for 

the intended service is exceeded with any tube under the 

worst probable operating conditions with respect to supply

voltage variation, equipment component variation, equip

ment control adjustment, load variation, signal variation, 

environmental conditions, and variations in the characteris

tics of the tube under consideration and of all other electron 

devices in the equipment. 

CHARACTERISTICS AND TYPICAL OPERATION 

Average Characteristics 

Plate Voltage. 
Cathode-Bias Resistor • 
Amplification Factor 
Plate Resistance, approximate 
Transconductance. 
Plate Current. 
Grid Voltage, approximate 

Ib = 100 Microamperes • 

UHF Oscillator Service 

Frequency . 
Plate Voltage. 
Grid Resistor. 
Plate Current. 
Grid Current, approximate. 
Power Output, approximate. 

NOTES 

200 
47 

· 100 
2500 

40000 
25 

-4.5 

• 400 
• 300 
1500 

25 
5 
4 

Volts 
Ohms 

Ohms 
Micromhos 
Milliamperes 

Volts 

Megacycles 
Volts 
Ohms 
Milliamperes 
Milliamperes 
Watts 

* Publication of these data does not obligate the General Electric Company to 

manufacture a tube with these characteristics. 

* The equipment designer should design the equipment so that heater voltage is 

centered at the specified bogey value, with heater supply variations restricted 

to maintain heater voltage within the specified tolerance. 

§ Heater current of a bogey tube at Ef = 6.3 volts. 

~ Time required for plate current to reach 80% of its steady-state value. 

# Without external shield. 

o To be determined. 

11-22-67 (B) 
Supersedes 8-1-67 (B) 

Courtesy of http://BlackRadios.terryo.org



Y-1730 

PHYSICAL DIMENSIONS 

PLATE-------------~~ 

CATHODE-----~~===*====~ 

C~r-=c=E 

f t c G , 
~ 

I • ---.lLi l 
-'5-CE ! 

GRID----~~~==~====~~==*====~= 

HEATER-----------~-

\4-------- S -------.,f 

Ref. INCHES MILLIMETERS 
Minimum Nominal Maximum Minimum Nominal Maximum 

A 0.122 0.128 3.099 3.251 
B 0.030 0.76 
C 0.005 0.13 
D 0.170 0.180 4.32 4.57 
E 0.040 0.060 1.02 1.52 
F 0.165 0.175 4.19 4.45 
G 0.025 0.031 0.635 0.787 
H 0.167 0.177 4.24 4.50 
J 0.025 0.031 0.635 0.787 
K 0.170 0.180 4.32 4.57 
L 0.170 0.180 4.32 4.57 
M 0.047 0.053 1.194 1.346 
N 0.185 0.215 4.70 5.46 p 0.535 0.565 13.59 14:35-
R 0.598 0.608 15.19 15.44 
S 0.748 0.758 19.00 19.25 

Note: The millimeter dimensions are derived from the original 
inch dimensions. 

ALIGNMENT GAUGE 

'L I--:L" (, •. 16; ...... ) 

045"XII TT (l.f 43MM) 

.360" 

~. L."''" .. '::i ~19IIM) 
E .610"(15.494 ...... ) 

760" (19. )04 MM)-- _ 

" " --;;T " " " 4NO~ 

" " I' " (b.350 ...... ) , 
" ---L 

Note : Tolerances are ±O.OOI inches 
or ±0.025 millimeters, unless 
otherwise indicated. 
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Y-1730 

AVERAGE PLATE CHARACTERISTICS 

Ef RATED VALUE 
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Y-1730 

AVERAGE CHARACTERISTICS 140 14000 
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OBJECTIVE FOR DEVELOPMENTAL TYPE 

Z-2689* 

PLANAR DIODE 

The Z-2689 is a cathode-type diode of ceramic and metal planar construction intended for use as a low-current rectifier. 

GENERAL 

Electrical 

Cathode - Coated Unipotential 

Heater Characteristics and Ratings 
Heater Voltage, AC or DC+ 
Heater Current:j: 
Direct Interelectrode Capacitances§ 

Plate to Cathode 
Heater to Cathode 

Mechanical 

Operating Position - Any 

~ Outline Drawing 

. 765" 
.075" 

I~ ! 
. 550" 

CATHODE 
.675" PP=:f==F~ 

. =L t 

6.3±0.6 
0.4 

2.5 
2.6 

Volts 
Amperes 

pf 
pf 

APPRO)( . 
.020' RAD . 

•• 
. 150" .250" 

I+--_+--L . t _---L 
2" ... 

~. 
.130" 
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Z-2689 

MAXIMUM RATINGS 

Design-Maximum Values 

Peak Inverse Plate Voltage 
Steady-State Peak Plate Current 

DC Output Current 
Heater-Cathode Voltage 

Heater Positive with Respect to Cathode 

DC Component 
Total DC and Peak 

Heater Negative with Respect to Cathode 

DC Component 
Total DC and Peak 

Envelope Temperature at Hottest Point 

1000 Volts 
150 Milliamperes 

25 Milliamperes 

175 Volts 
225 Volts 

175 Volts 
225 Volts 
300 C 

Design-Maximum ratings are limiting values of operating 

and environmental conditions applicable to a bogey electron 

tube of a specified type as defined by its published data 

and should not be exceeded under the worst probable 

condit ions. 
The tube manufacturer chooses these values to provide 

acceptable serviceability of the tube, making allowance 

for the effects of changes in operating conditions due to var

iations in the characteristics of the tube under consideration. 

The equipment manufacturer should design so that initially 

and throughout life no design-maximum value for the intended 

service is exceeded with a bogey tube under the wors t 

probable operating conditions with respect to supply

vol tage variation, equipment component variation, equip

ment control adjustment, load variation, signal variation, 

environmental conditions, and variations in the characteristics 

of all other electron devices in the equipment. 

AVERAGE CHARACTERISTICS 

Tube Voltage Drop 
Ib = 40 Milliamperes DC 15 Volts 

* Publication of these data does not obligate the General Electric Company 

to manufacture a tube with these characteristics. 

+ The equipment designer should design the equipment so that heater voltage 

is centered at the specified bogey value, with heater supply variations 

restricted to maintain heater voltage within the specified tolerance. 

* Heater current of a bogey tube at Ef = 6.3 volts. 

§ Without external shield. 

2/18/63 (B) 
Supersedes 11/29/62 (B) 

Courtesy of http://BlackRadios.terryo.org



Z-2689 

AVERAGE PLATE CHARACTERISTICS 
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SOCKETLESS TUBE CIRCUIT TECHNIQUES 

J. W. Rush, Jr. 
Receiving Tube Dept. 

GENERAL ELECTRIC COMPANY 
Owensboro, Kentucky 

In most VHF, UHF, and microwave applications non-conventional vacuum 
tube structures are essential . Examples of such structures are the door 
knob tube, the acorn tube, the rocket tube, the pencil tube, the light
house tube, and the more recent metal-ceramic tube structures. Designing 
and manufacturing efficient and reliable sockets for these tubes has been 
a problem. To minimize this problem many circuit designers have used 
"semi-socket" designs combined with soldering directly to the tube ele
ments. In most cases separate socket-like assemblies to which connections 
could be soldered, were built and attached to the tube. In addition to 
making connection to the tube elements some means of tube support was also 
necessary. 

It has been the circuit designer's desire to solder directly to the 
tube. Until recently this has not been practical because the tube envelope 
or seals could not tolerate soldering temperatures or the tube element was 
not physically strong enough to be used for tube support. This latter 
socket requirement was a particular problem for circuitry to be subjected 
to high shock and vibration. 

Recent tube manufacturing techniques have permitted the i~troduction 
of a line of planar ceramic vacuum tubes* that are both tolerant to solder
ing temperatures and can be physically mounted by the tube elements them
selves . In addition to the several coaxial cavity designs for microwave 
service other types** were also introduced that were designed specifically 
for direct soldering. The tubes feature solder lugs and "T" bolt mounting 
of the tube envelope to a print-board or metal chassis. (See Fig. 1 and 
2 illustrating the mechanical features of the "T" bolt.) Other lead at
tachment procedures such as wire wrap, spot welding, brazing and mechani
cal clips can also be used. 

TUSE MOUNTING 
CERAMIC ONLY 

CUTAWAY VIEW SHOWING "T" ~ ~ MOUNTING 

Fig. 1 Fig. 2 

* EIA type number 7077, 7266, 7486, 7481 
GE Development types Z-2823, z-2835, z-2869, Z-2866, z-2897 

** EIA numbers: 7462, 7720, 7625, 7588, 7296] 8081, 8082, 8083 
GE Development types: z-2868, Z-2354, Z-2870, Z-2731, z-2692 

Courtesy of http://BlackRadios.terryo.org



For coaxial circuits it is feasible to solder cavity components directly 
to the tube elements (See Fig. 3). This procedure not only provides physi 
cal support in some cases but also reduces the problem of obtaining good RF 
contact between tube and cavity elements . With proper care the tube-circuit 
assembly can be replated after assembly. 

Fig. 3 

THEORETICAL ADVANTAGES 

The application of coaxial resonant 
circuits soldered directly to the tube . 
elements is illustrated by an assembled) 
small tube - cavity combination ) and an 
unassembled) larger tube - cavity) tube 
circuit combination . This particular 
combination would be useful for a half
wave grid resonator cavity for a re 
entrance oscillator . The two tubes 
shown are designed for grounded cathode 
usage. 

By eliminating tube sockets in their usual form) several theoretical 
performance advantages are obtained . In most cases) for reasons of economy 
or moldability) the insulator portion of a tube socket is usually a higher 
loss factor material . With the elimination of the socket insulator losses) 
higher circuit "Qf S " can be realized. Higher unloaded IQ f S" lead to better 
circuit performance through higher circuit efficiency . 

In many modern electronic circuits maximum gain-bandwidth must be ob 
tained to process the high definition and complex signal pulse . The more 
general relation for broadband gain in a vacuum tube is: 

THEORETICAL GAIN-BW IMPROVEMENT 

100 
r-... 

~ CIRCUIT ~ NEUTR1L1~ED 7462 

~ 
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Fig . 4 
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The gain, G, depends most upon tube transconductance, gm, and the circuit 
load resistance, Ro (See Fig. 4). For a simple interstage circuit the band
width, BW, can be estimated to be: 

Ct is the total. shunt interstage capacitance. If we then construct the ex
pression for gain-bandwidth product: 

G-BW = gm 
211 Ct 

This relationship shows that for wide band amplification maximum avail
able transconductance and minimum tube and circuit capacitances are essen
tial. The available tube transconductances are high, up to 50,000 micromhos, 
and this is obtained with relatively small tube capacitances. To use the 
resulting high tube gain-bandwidth product the applied circuitry must have 
a low value of shunt capacitance. The use of direct soldering connections 
to the tube or soldering to clamps or clips supported by the tube assures 
maximum tube-circuit gain-bandwidth. 

In addition to better gain-bandwidth products at any given center 
frequency, lower tube circuit capacitances permit operation at higher fre
quencies. By using resonant elements that clamp or solder to the tube it
self, lumped constant circuitry may be used up to 1500 mc. Similar appli
cation of slab or flat parallel line elements provides efficient performance 
up to at least 3000 mc (See Fig. 5 and 6). 

Fig. 5 

Fig. 6 

A 2700-mc grounded-grid amplifier fea
turing the socketless techniques to 
obtain good performance into the kilo
megacycle region. The tube anode is 
resonated by a short section of strip 
line functioning as a parallel tuned 
plate circuit. The base of this plate 
line is by-pas seQ for RF at the bottom 
of the amplifier chassis. Power is 
coupled out by means of an adjustable 
series output capacitor (shown removed 
from the amplifier). A clip-on con
nector (not visible) is used to connect 
an input coupling capacitor to the tube 
cathode. Heater chokes have been sol
dered directly to the tube heater but
tons. The grid is grounded by a flat 
washer held down by four 4-40 screws. 

A 1200 mc oscillator featuring snap-on 
slab-line resonators and screwed-down 
grid clamps. This circuit is a modified 
Colpitts configuration. The grid line is 
an un-etched portion of the print board 
base. The tube fore-shortens the half 
wave line on one end and the tuning capa
citor fore-shortens the other. A grid 
leak resistor is soldered at a low impe 
dance point. 
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For many years the degenerative effect of cathode lead inductance has 
limited the high-frequency capabilities for conventional vacuum tubes as 
much as transit time effects. For this reason and others, the non-conven
tional structures of microwave tubes are used. The very low value of lead 
inductances in many cases was wasted by using high socket lead inductances. 
For the same reason tube instability was often due to poor grid grounding. 

PRACTICAL ADVANTAGES 

The use of socketless circuit techniques provides several practical 
advantages. Better system reliability is one of the more important. 
Since the socket can be eliminated, troubles due to contact wear, failure 
or corrosion are reduced. No socket insulators are present which may 
crack or deteriorate. Very low contact resistances can be obtained using 
direct soldering techniques. Better tube reliability can be obtained if 
known and consistent heat sinks are established for the tube. In some 
cases tubes have failed as a result of additional acceleration forces re
sulting from poor socket designs. Physical clamping of the tube directly 
to the chassis assures that the tube sees no more shock and vibration than 
the chassis itself. The increased performance gained by socketless cir
cuitry means fewer stages for the same system gain. In some cases tubes 
in sockets being easy to remove, are selected to compensate for the loss 
of performance due to a faulty component. This repair procedure usually 
leads to a more catastrophic failure later on. Screwed-on or soldered 
connections to the tube are more easily inspected and do not depend upon 
assumed contact pressure. 

Many of the microwave triodes are made very small to obtain low capac
itance and transit time characteristics. Often the sockets for these tubes 
are muc~ larger than the tubes themselves. This means that system size 
and weight can be lowered if alternate connection techniques are used (See 
Fig. 7). In some cases the tube itself also serves as a terminal strip 
for the connection and support of other circuit components such as resis
tors and capacitors. Socketless techniques also reduce the cost and de
sign time associated with a socket design. Some of the ceramic triodes 
are fitted with mounting hardware requiring only a hole .in a chassis or 
printboard. These tubes can be used with all connections being made on 
one side of the board or chassis. This leads to simplified circuitry or 
permits the use of dip-soldering techniques. (See Fig. 8 for suggested 
connectors for the coaxial types.) 

Fig. 7 

A complete cascode circuit showing twc 
soldered-in titanium metal ceramic 
triodes. This circuit features small 
size and weight through the elimination 
of sockets and the use of printed circuit 
techniques . 
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The use of socket less circuitry with good reliability usually re
quires soldering either to a tube clamp or tube element. When soldering 
to an auxiliary clamp or to the tube itself the usual care should be taken. 
If soldering directly to the tube is attempted on non-tolerant tube struc
tures, failure can result from damaged seals. Although the use of high 
temperature seals and ceramic insulators greatly reduces the chance of 
this happening, the tubes are not indestructable. Ceramic tube structures 
are tolerant to soldering temperature as evidenced by tube life tests at 
temperatures up to 4500 C. However, due to their small sizes, very large 
thermal gradients across the tube seals can and do cause tube failures 
and a resulting loss of reliability. 

To reduce the possibility of tube damage a few precautions should be 
taken: 

1. Use a solder with as low a melting point as possible for the in
tended tube circuit ambient operating temperature. 

2. Use small wattage soldering irons to reduce the thermal inertia 
of the soldering heat. 

3. Preheat the tube whenever possible to reduce further the thermal 
in-rush when heat is applied . Ovens, hot plates, I-R lamps, etc. 
can be used to preheat the tube prior to soldering. If these are 
not available, thermal shock can be reduced by operating the tube 
filaments for several minutes before soldering. 

These precautions are most important on the smaller coaxial types 
since the thermal mass of these designs is small and very little thermal 
resistance is present between the solder surface and the tube seals. The 
use of solder-forms is highly recommended. The lug versions can be used 
with no more than the usual precaution and can be treated as any other 
solder-in circuit component. It should be noted that the suggested solder
ing procedures are conducive to cold soldering joints. This is true and 
care must be taken in this respect. 
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The basic tube structure used for these solderable tubes is made of 
titanium metal and ceramic. The titanium is essential for several reasons 
but its most important feature is the almost identical thermal coefficient 
of expansion when compared to good RF ceramic materials. Titanium on the 
other hand is very difficult to plate and no ordinary techniques have yet 
been devised to plate in the usual fashion. To provide solderable surfaces 
the titanium is first nickel plated and a thin gold layer is then applied. 
This gold layer is consumed by amalgamation into the solder. The nickel 
undercoat is the surface to which the solder connection is actually made. 
After many solderings, this nickel plating can be consumed. When this 
happens, the titanium base metal is exposed and one is confronted with the 
difficult task of soldering to titanium. 

The thickness of the nickel plating must be carefully controlled be 
tween two limits. If the plating is too thin only a limited number of 
solderings can readily be made. If the plating is too thick peeling re
sults. In development work where tubes are removed or resoldered many 
times increased difficulty may be expected in soldering operations . 

TUBE REMOVAL 

When it becomes necessary to remove the soldered-in tube the usual 
techniques apply. The tube can be treated as any other soldered-in com
ponent. 

I f the coaxial tube outline is used, it becomes expedient to use auxi
liary clamps not only for soldering connections in some cases but also for 
the mechanical support of the tube. At microwave frequencies most circuits 
use the tube in a grounded grid configuration and the tube is mounted by 
clamping the grid element to a chassis shield or wall. In most cases DC 
"floating" of the grid is not essential and by-passing is not necessary. 
Where by-passing is required, mica or suitable spacers can be used without 
loss of mechanical support . Due to the physical location of the cathode 
of the coaxial designs, cathode clamps are usually used to provide connec
tions and soldering surfaces at more convenient distances from the tube. 
Such clamps also greatly improve the ease of tube removal. Soldering or 
clamping is usually optional on the heater and anode terminals. Soldering 
is desirable for the heater connections since contact resistance at these 
points may seriously lower the tube heater voltage . 

EXAMPLE EQUIPMENT 

Figure 9 shows a 10-frequency crystal controlled "STALO" developed by 
the L:ight Military Electronics Department of General Electric Co. Socket
less circuit techniques are used to reduce size and weight, to obtain 
mechanical and electrical stability, and to fulfill the need for maximum 
gain-bandwidths for the broadbanded multipliers and amplifiers. Small "T" 
bolt ceramic triodes are used in each of the 10 crystal channels and fre
quency selection is made by applying B+ to the desired channel. At the 
center of the 10 oscillators a "clamp-on" cathode connector is used as a 
common input to a grounded grid stage and connections are made around the 
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Fig. 9 

circumference of the cathode clamp. The grid of this tube and the remaining 
larger coaxial triodes, eight in all, use flat sandwich or surface clamps. 
The same cathode clamp is used for all the coaxial outline tubes. The wide 
bandwidths were essential to provide multiplying and amplification over 
about a 10% bandwidth at near 500mc center frequency. The maximum gain per 
stage was essential to keep the total number of stages to a minimum for maxi
mum reliability. Multiplying at wide band-widths is traditionally difficult 
and high transconductance triodes as well as socketless circuitry were re
quired for acceptable performance. 

CONCLUSION 

With the advent of new vacuum tube manufacturing techniques it has 
become practical to use new socketless circuit techniques. Where sockets 
are not specified, circuit performance and reliability are improved. Such 
techniques permit the use of vacuum tubes at higher frequencies as well as 
providing a companion component to improve the state-of-the art for lumped 
constant and slab line circuitry. 
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NOISE FI GURE AND THE GRIDDED VACUUM TUBE 

The three most important types of noise in the gridded triode vacuum tube 
are shot noise , flicker nOise , and induced grid noise . 

Shot noise is characterized by its independence from frequency effects and 
its dependence upon tube currents and transconductance . 

Flicker noise or one - over- frequency - noise usually follows the simple rule 
of varying inversely with frequency at the rate of three decibels per 
octave . Flicker noise usually limits the sensitivity of very low fre 
quency amplifiers and produces instability in DC amplifiers . The exact 
cause of flicker noise is not well defined but reduction of this effect 
can be best obtained by using triodes with high transconductance at low 
plate currents . To reduce both shot and flicker noise effects , triodes 
with maximum transconductance to plate current ratios should be used . The 
planar ceramic triode is outstanding in this respect . 

Induced grid noise is caused by transit - time effects which induce shot 
noise into the signal grid . This source of noise is characterized by its 
six decibels per octave increase with frequency . Figure 1 is an approxi 
mate representation of these three noise sources as a function of fre 
quency . 

Johnson or thermal noise can also be generated by tube and circuit losses 
or if any unbypassed resistances are used . This noise source is usually 
not a serious problem if proper components and circuitry are used . 

When a tube is subjected to shock or vibration , another source of noise 
called microphonics can occur . The frequency profile of this noise varies 
greatly with tube structure . Although microphonics usually produce AM 
signals in audio amplifiers , some AM and FM effects can occur in RF ampli 
fiers . The planar ceramic tubes are usually less microphonic than other 
competing tube structures and the use of bonded- heater techniques has 
practically eliminated this source of noise . 

Equivalent Noise Circuits 

Figure 2 shows two simplified forms of a commonly used noise figure equation
l 

An equivalent noise circuit is also shown . The noise figure equation can be 
solved for .minimum noise figure with respect to Rs or Gs ' This relationship 
is : 

The resulting optimum source resistance equation is : 
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To calculate the minimum available noise figure and the source resistance 
reQuired to obtain this, the absolute values of ReQ and Gt must be known. 
The above eQuations assume Gc to be insignificant and in most cases this 
condition exists . ReQ can be estimated by the eQuation : 

ReQ = 2.5 ~ triode transconductance 

Gt results from transit time effects which produce out - of-phase grid cur
rents and voltages and has a noise output five times thermal. 

A second eQuivalent noise circuit2 has been developed using ReQ and a new 
term Gn . See Figure 3. ReQ is identical to the ReQ used in Figure 2 and 
Gn is eQual to 5 Gt. The eQuations for minimum noise figure and optimum 
source resistance are then simplified as shown in Figure 3. This simpli
fied eQuivalent circuit techniQue leads directly to the measurement of ReQ 
and Gn . If an input conductance tuning curve is obtained as described, the 
eQuation of this curve is : 

Gtot - Gn = W2 t::C 2 ReQ 

Gn is obtained immediately as shown and the above eQuation can then be solved 
for ReQ . Gtot and ~ are obtained for two points A and B on the curve. The 
curve shown in Figure 3 can be generated from tests conducted on a circuit 
similar to the one shown in Figure 7. Ll can be calibrated for an eQuivalent 
capacitance change or a tuning capacitor can be added in shunt with the input 
inductor . Rs is omitted. 

The measured values of ReQ can be checked against the previous approximate 
eQuation . The factor of 2 .5 appears to vary from about 2 to 3.5 depending 
on the tube size and geometric configuration . The approximate value of Gt 
can be obtained by dividing Gn by five . This value of Gt can then be used 
to determine input circuit bandwidths if all loading is due to transit-time 
effects . 

Measured Results 

The procedure outlined in Figure 3 was used to determine the eQuivalent noise 
parameters for several low noise planar ceramic triodes : 

Type ReQ (ohms) Gn at 90 Me (mohms) 

6299 170 160 
7077 300 100 
7462 300 100 
7588 45 500 
7644 170 160 
7768 40 500 
7784 170 160 
8083 300 100 
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It should be noted that minimum noise figure is a function of the product of 
Req and Gn . For similar cathode current densities, grid wire sizes, grid 
wire spacing, and grid to cathode spacing, this ratio appears to be rela
tively constant . These geometric and electrical conditions exist on the low 
noise planar triodes and similar noise figures are quoted for all types. See 
the "Optimum Noise Condition vs Frequency" curves shown at the front of the 
ceramic tube reference manual. The value of optimum source resistance varies 
directly with the ratio of Req and Gn . The larger triodes provide more trans
conductance and lower values of Req. The larger tubes also have higher values 
of transit-time conductance and Gn . These conditions result in much lower 
values of optimum source resistance for the larger tubes, 7588 and 7768, at 
any given frequency . 

Noise Parameters vs Frequency 

The table shown above records measured values of Gn at 90 megacycles. The 
value of Req has been described to be independent of frequency and Gn to be 
a function of frequency squared. Using the values of Req and Gn measured at 
fo equal to 90 mcs, minimum noise figures and optimum source resistance at 
any other frequency, f, can be calculated . See Figure 4. Reasonably good 
correlation between measured and calculated performance has been obtained 
between frequencies from 30 to 3000 megacycles . 3 

Tube Selction 

One might ask, why use the larger tubes if similar noise figures can be 
tained with the smaller tubes? For minimum over-all noise figures, the 
of the first stage and noise figure of the second stage are important. 
noise figures previously discussed apply only to the first stage of an 
fier chain. The relationships are equated as follows: 

NFl 2 = NFl + NF2 - 1 , 
GL 

ob
gain 
The 

ampli-

The noise figure subscripts apply to the first and second stages and Gl is 
the available gain of the first stage . Wide bandwidths are usually required 
in most modern low noise ampl ifiers. For wideband circuits, the larger tubes 
are desirable to obtain both maximum gain and lower values of optimum source 
resistance . The smaller tubes can be used most effectively for narrow-band 
low noise circuits where their size, weight , low- input powers, and economy 
are more important . In both cases, the second stage should also be a low 
noise tube if lowest noise figures are desired . 

Noise Performance vs Operating Conditions 

The low noise triode must be properly applied if optimum noise performance is 
desired . Tests have shown that variations in heater voltage within rated 
values produce little effect on noise figure . The voltage changes normally 
associated with plate voltage supplies are also unimportant if the initial 
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value is properly chosen. Generally speaking, the triode should be operated 
under those conditions which provide a maximum transconductance to plate cur
rent ratio, produce no grid currents, and provide suitable gain to reduce 
second stage noise effects. In most cases, the tube is operated with about 
. 5 volt bias, rated heater voltage, and maximum rated plate dissipation if 
maximum noise performance is required. 

There are three acceptable methods of biasing the triode and these are shown 
in Figure 5. Condition "a" is the simplest and uses a low value of cathode 
resistor and a fixed plate voltage. This method produces the widest varia
tion in operating conditions from tube to tube. The type shown in Figure 5 
is the 7462 and each small square represents one tube. Condition "b" uses 
the same value of cathode resistor but more constant plate currents are 
obtained through the use of a large plate dropping resistor. Higher plate 
voltages must be used and the power loss in RB must be tolerated. Referring 
to Figure 6, it can be seen that minimum noise figures are obtained along a 
bias line slightly less than .5 volts. These curves were taken on the type 
7588. In Figure 5, condition "b" gives the smallest variation in bias and 
the level is maintained near the desired value of about .5 volts . For this 
reason, condition "b" is the best bias method for obtaining good initial 
noise performance from tube to tube and maintenance of low noise with life. 
Condition "c" uses a fixed value of plate voltage and a large cathode resis
tor to maintain constant plate currents. A negative voltage at the cathode 
or a positive voltage at the grid is necessary to provide the proper bias 
between the grid and cathode. This bias method results in wide variations 
in bias from tube to tube with a large percentage of the tubes operating at 
very low bias . Three reject 7462's were purposely included in Figure 5. 
These three tubes required zero bias to maintain the recorded plate currents 
near 6 .5 ma. for condition "c I, . These same three tubes were the three 
highest noise figure tubes shown for condition "c" but gave lower noise 
figures using condition "b" bias. 

High Current Density Effects 

To improve the noise performance of the triode at RF frequencies the effect 
of transit-time must be reduced. This can be done with closer grid to 
cathode spacing or by increasing the accelerating forces on the electron. 
In some cases closer grid to cathode spacings are practical but noise figure 
tests show no significant improvements. Most types are designed to make 
maximum use of cathode space-charge smoothing and this is not always the 
closest grid to cathode spacing. The second method, using greater accelera
ting potentials, is present when the tube is operated at higher current den
sities. In addition to reducing the transit times, much higher transcon
ductance result and lower values of Req are present. The type 7077 triode 
is normally tested at about .15 amperes per sq cm and noise figu2es around 
8 db are measured at 1200 mcs. Noise tests were made at .6 a/cm and an 
over-all noise figure of 4 .8 db was measured. Some of the ceramic tubes 
listed in the reference manual have good life at .6 a/cm2 and lower than 
published noise figures can be obtained. 
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Circuit Considerations 

The neutralized grounded cathode and grounded grid stage are most used for 
low noise amplifiers. The input impedances for these two circuits are radi
cally different and require different noise considerations. In theory, both 
circuits have similar minimum noise figure, and optimum source resistance. 
The theory also predicts that power match and minimum noise figure conditions 
cannot exist at the same time. Therefore, the effect of mismatch between the 
source and tube input becomes important. The grounded cathode circuit is 
most useful at lower frequencies because less mismatch exists. For wide band 
circuits the lower optimum source resitance types should be used as previously 
discussed. Figure 8 shows the measured input bandwidth, measured over-all 
noise figures, and calculated first stage noise figure for a cas coded pair of 
7462 triods at 30 mcs. The results on this grounded cathode input circuit 
also shows that relatively large changes in source resistance result in small 
changes in noise figure if values near the optimum value are initially chosen. 

At higher frequencies much lower source resistances are required and the 
grounded grid stage provides less mismatch under optimum noise conditions. 
In most cases above about 800 mcs, for all practical purposes, minimum noise 
is obtained under minimum VSWR adjustments. It is very difficult to deter
mine the frequency at which similar noise results are obtained for both cir
cuit arrangements. Calculations are complicated and various assumptions are 
necessary. The best method of obtaining minimum noise figures uses commer
cially available automatic noise figure test equipment. This equipment con
tinuously reads noise figure as a circuit is adjusted and both circuits can 
be easily compared. The curves shown in Figure 6 were obtained using an 
automatic noise figure test set. Although under power match conditions the 
theoretical noise figure is over 5 db, a measured figure of slightly over 3 
db was obtain;-d. The tube input was about 25 ohms and the optimum source 
resistance is over 200 ohms . The automatic test set permitted an optimum 
low noise adjustment between conjugate and optimum source resistance condi
tions. 

Conclusions 

To assist the designer of low noise circuits simplified techniques have been 
developed for triodes. Both theoretical and measured results confirm that 
lowest noise figures require the best tube choice for a given frequency and 
bandwidth, proper DC operation, and proper circuit arrangements and adjust
ments. State-of-the-art results are very seldom if ever obtained without 
careful and laborious procedure. 
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THE USE OF GRIDDED CERAMIC VACUUM TUBES 

IN PHASED-ARRAY LONG-PULSE UHF RADARS 

J. W. Rush 
Application Engineering 

General Electric Company 
Owensboro, Kentucky 

Introduction 

Until recently, existing radars have been able to handle the traffic of 
satellites, space probes, and missiles. To handle the expected traffic re
sulting from the stepped-up space efforts, new radars are being conceived 
and designed. 

Many of thes e recent radar designs feature electronically steerable, 
phased arrays to obtain the high pulse powers, beam definition, and efficient 
low noise reception necessary for long range, three dimensional, multitarget 
tracking. 

System studies have been made, 1 and operating frequencies in the low 
UHF and/or high VHF spectrum appear to be attractive. Part of this conclus
ion was based on the simplicyty, ease of application, cost per kilowatt of 
power, stability, and the wide type and size selection associated with the 
gridded vacuum tube. It is the purpose of this paper to display the approxi
mate performance capabilities of the gridded tube, and only limited compari
son with competing devices is attempted. This is necessary because of the 
lack of available data, either known or unknown. 

This paper is principally concerned with the radar functions of puIs ed 
power generation and low nois e reception. The requirements of extreme 
phase fidelity and the desire for rapid frequency shift dictate the use of broad
band amplifiers in both the transmitting and receiving functions. Broadband 
performance from 425 mc. to 1400 mc. is pres ented and amplifier bandwidths 
up to 15% are discussed. Power levels from thermal to kilowatts are assumed. 

Transmitter 

The vacuum tube appears to be one of the most us eful and economical 
sources 2 of RF power for the frequencies being considered. Since both high 

1 

2 

"Phas ed Arrays s elected for New Generation Radars II Manfred Meis els 
July 1962 Microwaves 

See article "Array Radars - A Survey of their Potential and their Limita-
tions" J. L. Allen (Note excellent bibliography) May 1962, Microwave 
Journal 

Courtesy of http://BlackRadios.terryo.org



-2-

power and long puIs es are desired, the radar performance depends prim.arily 
upon the long life and performance capabilities of the vacuum tube chos en. 

The most important requirements for the transmitter are: 

1. High puIs e power outputs. 

2. Long duration pulsing. 

3. Broadband amplification for phas e fidelity. 

4. Long life. 

Long Pulse Derating: 

Tube manufacturers have been reluctant to provide tube performance data 
and ratings for long pulses, greater than about 10 microseconds, without spe
cific life testing. To provide a preliminary design derating curve, all available 
long pulse data was collected and the curves shown in Figure 1 were plotted. 

Due to the lack of actual life test data over the wide range of pulse widths 
shown, the data plotted was taken from several sources. The data plotted up 
to about 6 ).lS ec has been published by several tube companies and repres ents 
earlier and presently used pulse widths for UHF gridaed tubes. In the 10 to 
1000 ).lsec region only limited data was available. Video pulse life tests, at 
about 20 Jlsec have been made by one company active in the phased array field. 
One tube company3 has been running some life tests at 100 ).lsecs and most of 
the 1000 ).lsec data was taken on pulse life tests run on computer tubes. 4 

The data shown in Figure 1 was purpos ely plotted in terms of unit cathode 
area and unit grid-to-plate spacing to make the curves applicable to all tubes. 
It is impractical to pres ent this data on one tube or even on a family of tubes. 
Using the chart all tube sizes and spacings can be "tested" for their intended 
application. The transmitter designer must obtain the required dimensions 
from the tube manufacturer. 

These ratings have not been proven with exhaustive life tests and should 
be used only as a guide in the early choice of tube sizes and configurations. 
The curves apply only for plate pulsing and additional derating is neces sary 
for grid and/or cathode pulsing. This derating will apply both for input video 
and RF pulsing. A rule-of-thumb for plate voltage derating might be one-half 
to three-fifths of the permissible peak plate-pulsed value. This rule generally 

3 Private communication from D. W. Hawkins, GE Company, Bldg. 269, 
Schenectady, N. Y. 

4 Subminiature Electron Tube Life Factors: Edwards, Lamrners & Zoellner 
Reinhold Pub. Corp. 
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applies to oxide coated cathodes. Current deratings are unknown factors and 
usually do not require the degree of derating neces sary for plate voltages. 
This is generally true because excessive and damaging arcing occurs at the 
steady state high stress conditions common for input pulsing. In both input 
and plate pulsing applications the current derating is more dependent upon the 
long life capabilities of the cathode. Cathode life also depends on other fac
tors in addition to current loading and voltage stres s es. 

Tube Choice: 

U sing the design curves shown in Figure 1 the circuit designer can work 
backwards to obtain the appropriate tube area and spacings for a given desired 
power output. For maximum efficiency the tube should be used near these 
rated conditions. However, when this is done, power gain usually suffers and 
the final operating point must be selected with both efficiency and desired 
power gain in mind. In practice, an optimum approach to the proper tube 
complement would use the tube at least in one stage at its maximum rating for 
maximum efficiency and the same tube in previous stages for increased stage 
gain. This philosophy can be applied until the efficiency becomes so low that 
a smaller tube would be more practical from the standpoint of size, cost, 
and / or power consumption. 

Tube Characteristics: 

It is interesting to note the effect of normal tube characteristics upon 
power outputs and power gains for a given input power. To determine this, 
special engineering tubes were built with a wide variety of both mu and trans
conductance values. T est results on thes e tubes, given on Figure 2, show that 
although mu and transconductance are not important considerations where 
power output and efficiency are concerned, they are important with respect to 
power gain. The curve clearly shows the desirability of both high mu and high 
trans conductanc e. 

The curves shown on Figure 2 were developed from performance measured 
on about forty tubes. The various mu's and transconductances were obtained 
by varying such things as grid wires per inch, plate to grid spacing, grid wire 
sizes and grid configurations. There would be other variables such as tube 
capacitances but at 425 mc the different values obtained on the relatively small 
tubes evaluated were not important. On larger tubes the capacitances would 
be more important. Actually the higher mu tubes, which were also the higher 
trans conductance tubes, had the lowest plate to grid capacitance. 

Gain vs Power Output: 

It is difficult to determine the theoretical gain as a function of drive level 
and one must usually resort to actual measurements. Figure 3 shows the test 
results obtained on two different ceramic triodes, Z-2869 and 7768, when 
driven at various levels. These data were taken using the triodes as class C 
amplifiers and gating the tube "on" with an RF pulse of 500 microseconds 
duration. The measured values of power output, efficiency, and power gain 
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were recorded as a function of cathode loading in mao per square centim.eter 
of active cathode surface. The mu I s are different with similar trans conduc
tances. The Z-2869 has a mu of about 100 and the 7768 has a mu of about 
225. Although thes e results would not apply to all triodes, they would be 
us eful in predicting at least qualitative results. The tests were made at 425 
mc using single-tuned plate circuits and narrow bandwidths. 

Wide Band Performance: 

As stated previously, it is important that the tube performance be deter
mined at the desired bandwidths. To do this, a lumped-constant, double-tuned 
plate circuit, grounded-grid amplifier was constructed and the test results 
are shown in Figure 4. It is difficult to accurately establish the broadband 
high level pulsed characteristics due to the lack of suitable sweep generators. 
The results shown here repres ent bandwidths obtained by point to point meas
urements and for a double tuned circuit optimized near the anticipated required 
bandwidths. The cathode loading was approximately 1.2 amperes per square 
centirneter. At lower drive levels one would expect higher gains and lower 
power outputs. The available power gains would increas e to the values obtain
able for class A conditions. The performance of the 7768 under these 
conditions will be dis cus s ed later. 

Grid and/or Cathode Plate Pulsing: 

For simplicity, the performance data shown in Figures 2, 3, and 4 were 
taken on RF cathode puIs ed clas s C stages. However, as previously dis cuss ed, 
the tube must be operated at plate voltages lower than permissible using 
pulsed plate voltages. Where maximum power output is most important more 
pulsed power can be obtained from the plate pulsed stage. This latter method, 
however, requires higher voltages and more elaborate modulating equipment. 
Another factor in favor of plate pulsing would be the reduction in transit-time 
effects with the higher voltages. This may be important for the larger tubes 
which have wider element to element spacings. These various factors, plus 
others which may not be so obvious, suggest that the individual designer must 
make his own decision as to the type of amplifier gating he should use. 

Triodes vs Multi-Grid Structures: 

Available test results do not clearly define the comparative UHF perform
ance between the tetrode (or pentode) and an equivalent triode. The perform
ance advantages of the multigrid tube, where they exis t, must be weighed 
against the extra cost and circuit complexity. 

Using the design curves shown in Figure 1 and substituting the plate-to-
s creen- grid spacing for pIa te- to- control- grid values, the resultant ratings 
were spot checked on a power tetrode, the 7399, and the measured power 
outputs agree basically with predicted values using plate efficiencies common 
for this tube size and at the test frequency. The spacing between the screen 
and control grids must also be considered to prevent arcing between these two 
grids. Although this spacing is usually much les s than the spacing from 
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screen grid to anode, the voltages are also much lower. Data on the 7399 has 
been taken at about 400 mc using plate pulses of 100 microseconds and opera
ting at a duty factor of .005. Good life test results have been obtained out to 
at least 5000 hours. Life also depends upon other factors such as cathode and 
envelope temperatures. This sort of information must be obtained from the 
individual tube manufacturer. 

If the broadbanded triode and multigrid structures are compared .in a 
simplified theoretical fashion, the advantages of the multigrid tube may be 
questionable. For example, the voltage gain for the tetrode or pentode can 
be estimated by: 

IAI = gmRo where Ro is the load resistance and gm is the 
tube transconductance. The gain-bandwidth product is: 

IAI b..f = gm where b..f is the 
27rCt 

half-power bandwidth and Ct is the· total inter stage shunt capacitance. When 
the grounded grid triode stage is considered, the broad-band gain is approxi
mately the same as the multigrid tube when Ro is much less than the tube IS 

plate resistance. For the equivalent interstage circuitry, the grounded grid 
triode gain-bandwidth product is theoretically approximately equal to the 
multigrid tube. At narrow band the very high plate resistance values of the 
multigrid tube make this tube parameter relatively unimportant. This is not 
true for triodes. 5 

Available Cathode Sizes: 

The curves shown in Figure 1 suggest that available power outputs are 
limited only by cathode areas and tube spacings. This is true except for the 
usual limitations applied to vacuum tubes us ed at low UHF. Large areas and 
wide spacings cannot be used and only the well-designed high-frequency struc
tures are applicable. Cathode areas up to about 10 square centimeters have 
been designed into efficient ceramic tube structures and useful peak powers up 
to 100 kilowatts are obtainable at pulse widths of around 100 microseconds. 

Life vs Performance: 

Tube manufacturers have known for years that efficiency can be improved 
by running the tube I s cathode at high current densities. The resultant high 
performance is short lived, and for long life applications the tube must be used 
more conservatively. In an effort to determine the performance versus life 
capabilities, life tests have and are being conducted and in some cases by the 
systems design people thems elves. Significant life tests have been conducted 

5 
Chap. 7 Electronic Designers Handbook Landee, Davis, and Albrecht 

McGraw Hill 
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at about two to three amperes per square centimeters loading at pulse lengths 
of useful value. The results obtained on the 7399 have been mentioned. Fig
ure 5 shows the early results obtained on the Z-2869 and 7768 previously 
mentioned. Thes e life tests are being run at about 1. 5 amps peak video per 
square centimeter with a duty factor of .005 and for a pulse duration of 500 
microseconds. For simplicity, the tubes are being life tested as grid-pulsed 
oscillators. 

Receiver 

The most desirable performance features for the receiver are: 

1. Low noise. 

2. High broadband gain. 

3. Long life. 

4. Wide dynamic range. 

5. Tolerance to overloads. 

The metal ceramic planar triode can best provide all of thes e features. 
In view of the low nois e figures obtainable from competing devices it is im
portant that the best available tube be used that can operate efficiently at UHF. 

Preamplifier Des ign and Performance: 

From a theoretical standpoint, since maximum gain-bandwidth is desir
able, multituned interstages should be used. For example, if equal "Q" 
double-tuned interstage circuits are assumed and the primary and secondary 
capacitances are equal, a double-tuned circuit will give Y2 more gain
bandwidth than a single tuned interstage. Triple tuning and so on will give 
additional performance. For multistage amplifiers, alignment becomes very 
difficult and practical designs might limit thems elves to double and triple 
tuned interstages. It should be noted from a theoretical standpoint that the 
maximum available gain-bandwidth product in multituned circuits can be ob
tained only if the required conditions of circuit "Q", coefficient of coupling, 
primary and secondary capacitances, and so on, are us ed. 

U sing two 7768' s as cas caded grounded grid amplifiers, a 425 mc. ampli
fier has been constructed using lumped constant circuitry and double tuned 
interstages between the two tubes and at the amplifier output plate circuit. A 
typical performance of 35 db gain and a 4.0 to 4.5 db noise figure was obtained 
with a 3 db bandwidth of about 7.50/0. This measured gain-bandwidth product 
of about 1600 mc. per stage agrees with the theoretical value. Similar 
products have been measured at 1000 and 1350 mc. 
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Dynamic Signal Range: 

To permit simultaneous tracking of close-in targets as well as threshold 
return signals, it is important that the receiver have a wide dynamic signal 
range. Figure 6 shows the power gain of the 7768 measured for input signals 
from noise level to distortion due to overdrive. A useful dynamic range of 
about 100 db is evident. 

Tolerance to Over-signals: 

Two types of signal overload can be present in any radar. One of these 
is the ever-pres ent transmitter power leakage due to poor or inadequate TR 
techniques. This leakage tends to reduce receiver life and repres ents a 
problem of operating cost. Another type of signal overload is a transitory 
one and results from either TR failures or intentional power jamming. In 
both cases the most logical solution is the use of tolerant receiver compo
nents. This results in les s stringent TR requirements and better protection 
against unpredictable signal levels. 

The exact signal overload tolerances of the various receiver components 
are difficult to find and in most cas es to measure. To illustrate the relative 
tolerances of the various receiver techniques, best available results are 
shown in Figure 7. 

1£ gating voltages are available, additional protection can be obtained by 
turning the receivers off during the transmitted pulse period. This resulting 
mismatch reflects energy normally received. This type of extra protection 
is usually more effective using vacuum tubes because of the larger obtainable 
mismatches without such problems as reverse bias breakdown and burnout. 

Some degree of mismatch and resulting reflection of unwanted signals 
exists when the receiver is overdriven due to changes in device input im
pedances. This would only be permis sible if the overdrive does not shorten 
the receiver life. 

Long Life and Reliability: 

Previously mentioned transmitting tube life test results and the results 
shown in Figure 8 demonstrate the high performance obtainable from the 
vacuum tube. 1£ similar tube structures with proven pulse capabilities are 
used in the receiver the survival under high pulsed conditions due to signal 
overload is assured. 

Conclusion 

Preliminary evaluation of the usefulness of the vacuum tube in the phased
array long-pulse radar concept has been made. Test results show power 
outputs sufficient to provide very large radiated puIs ed powers. With the 
simplicity and low cost of the vacuum tube approach thes e powers can be 
obtained economically. Life test results both in the transmitting and receiving 
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function have demonstrated tube life sufficiently long to mlnlmize the main
tenance problems present in such a large and complicated radar concept. 

Gridded vacuum tubes are easier to apply in the receiver function than 
other devices and are much more tolerant to over-signals both anticipated 
and unanticipated. Broadband gains of sufficient value have been demon
strated to reduce the problem of second stage noise contribution. The 
measured overall low UHF noise figures are sufficiently close to values 
obtained from competing solid-state devices to warrant the serious considera
tion of vacuum tubes. With the extra protection necessary for the solid-state 
receiver and the insertion losses and costs of the required additional circuitry, 
the performance differentials most often quoted between the solid state and 
vacuum tube approaches should be carefully evaluated. 

The writer wishes to thank W. P. Kimker and C. E. Finley of the Re
ceiving Tube Department and R. P. Watson of the Power Tube Department of 
the General Electric Company for their assistance in the preparation of this 
paper and in obtaining the test results shown therein. 

NOTE: The disclosure of any information or arrangement herein conveys 
no licens e under any patents of General Electric Company or others. In the 
absence of an express written agreement to the contrary, the General Electric 
Company as sumes no liability for patent infringement (or any other liability) 
arising from the us e of such information by others. 

JW Rushjka 
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LIFE TEST SUMMARY OF CERAMIC TYPES UNDER 
HIGH TEMPERATURE AND HIGH HUMIDITY CONDITIONS 

High Temperature Life Tests 

There has been a continuous interest in the high temperature 
capabilities of ceramic tubes at temperatures above those permitted 
by the published ratings. Through our regular lot acceptance life 
testing, considerable data have been accumulated which substantiate 
the published temperature ratings. However, other special life 
tests have been conducted to evaluate the tubes at higher-than
rated temperatures and a summary of some of these tests is presented 
in this report. Attached are life test data consisting of Plate 
Current and Transconductance medians versus time for the following 
tests: 

~ Lot Amb. TemE' Env. TemE' Ef* L. T. Duration n 

7296 472 4000 C 4500 C 5.4 V 2000 Hrs. 10 
7296 305 5000C 5500 C 4.3 V 4000 Hrs. 10 
7296 45 2400 c 3000C 6.3 V 15000 Hrs. 10 
7296 46 2400 C 3000C 6.3 V 15000 Hrs. 10 
Z-2354 253 4000C 4500C 5.0 V 17000 Hrs. 10 

* Note that lots 472 and 305 of the 7296, and lot 253 of the Z-2354, 
were life-tested at reduced heater voltage. This was done to 
obtain longer tube life by keeping the cathode temperature within 
bounds. However, the particular value of heater voltages used in 
these tests are not necessarily the optimum values. The lower 
plate current and transconductance values of lot 305, as compared 
with lot 472, are caused, at least in part, by the higher envelope 
temperature of lot 305. Higher envelope temperature increases the 
spacings between the tube elements, thus reducing the transconductance 
and plate current. It may be that with the particular heater voltage 
used, the cathode temperature was lower for lot 305, causing part of 
the difference in characteristics. However, this was not verified 
by measuring cathode temperatures. 

Humidity Test 

In addition to the high ambient life test operation summary, 
test data of a special humidity test are included. This test was 
performed to investigate the effect on tube properties due to 
absorption of moisture into the ceramic and seal areas. The test 
consisted of type 7768 tubes placed in a chamber and subjected to a 
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steam vapor of approximately lOOoC and 95-100 percent relative 
humidity for an extended period. These test conditions are in 
accordance with MIL-E-l, Par. 4.9.9, with the exception of a longer 
duration. The tubes were taken out of the chamber at various 
intervals, conditioned at room ambient for several hours, and read 
for heater current and plate current characteristics to detect any 
air leaks or other degradation in electrical characteristics . Of 
the two lots being tested, one has completed 1030 hours and the 
other has completed 466 hours. The results indicate no significant 
change in plate current or heater current throughout the test. 
These readings are good indicators of tube condition and it is 
evident that the tubes have withstood the humidity environment with
out deleterious effects. 

These data, of course, are insufficient to provide a great deal 
of statistical proof, but the long-duration life performance data 
do present an encouraging indication of reliable operation under 
high ambient and high humidity conditions. 

This material was prepared by 
w. H. Lemaster, Specification 
Development, General and I&M 
Tubes, Receiving Tube Engineer
ing, and distributed by Technical 
Data Unit, Receiving Tube Depart
ment. 

The tubes and arrangements disclosed herein may be covered by patents of General Electric Company or others. 
Neither the disclosure 'of any information herein nor the sal. of tubes by General Electric Company conveys any 
license under patent claims covering combinotions of tubes with other devices or elements. In the absence of an 
express written agreement to the contrary, General Electric Company assumes no liability for patent infringement 
ari sing out of any use of the tubes with other devices or elements by any purchaser of tubes or others. 

- 2 -
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TYPE - 7296 

HIGH TEMPERATURE LIFE TEST DATA 

Plate Current Charac. VS Life 
Avg. of 10 Tubes 

Life Test Cond: 
Ambient Temp. = 400°C 
Envelope Temp. - 450°C approx. 
Ef - 5.4 V 
Ep 250 Vdc 
Rk = 160 ohms 
Rg = 100 ohms 
Ehk - +70 V 

400 600 800 

Ip Cbarac. Test Cond : 
Ef - 5.4 V 
Ep 200 V 
Rk = 68 ohms 
(Life Test Ambient Temp.) 

1000 1200 1400 1600 

TIME IN HOURS 

TYPE - 7296 
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HIGH TEMPERATURE LIFE TEST DATA 

Transconductance Charac. VS Life 

Life Tes t Cond: 
Ambient Temp. = 400°C 
Envelope Temp. = 4500C approx. 
Ef = 5.4 V 
Ep = 250 Vdc 
Rk = 160 ohms 
Rg = 100 obms 
Ebk - +70 V 

400 600 800 1000 1200 

TIME IN HOURS 

Av . of 10 Tubes 

Sm Cbarac. Test Cond : 
Ef = 5.4 V 
Ep = 200 V 
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Ambient Temp. 
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Rg = 100 ohms 
Ehk - +70 V 
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Ef 4.3 V 
Ep - 250 Vdc 
Rk - 80 ohms 
Rg - 100 ohms 
Ehk = +70 V 

400 600 
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HIGH TEMPERATURE LIFE TEST DATA 

Plate Current Charac. VS Life 
Av . of 10 Tubes 

Ip Charac . Test Cond: 
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(Life Test Ambient Temp.) 
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1500 Hour reading period 
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Plate Current Charac. VS Life 

Ip Charac. Test Condo Life Test Condo 0 

Ambient Temp. - 240 C Tested under Life Test Conditions 
Envelope Temp. - 3000C approx. 
Ef - 6.3 V 
Ehk = -70 V 
Rk - 160 ohms 
Rg - .18 Meg 
Ep - 250 V 

4000 6000 8000 lOOOO 12000 14000 16000 

TIME IN HOURS 

TYPE - 7296 

HIGH TEMPERATURE LIFE TEST DATA 

Transconductance Charac. VS Life 

Life Test Condo 
Ambient Temp. - 2400 C 
Envelope Temp. = 3000 C approx. 
Ef - 6.3 V 
Ehk - -70 V 
Rk - 160 ohms 
Rg - .18 Meg 
Ep - 250 V 

4000 6000 8000 lOOOO 

TIME IN HOURS 

12000 

Sm Charac. Test Condo 
Ef = 6.3 V 
Rk - 68 ohms 
Ep - 200 V 

14000 16000 

10 Tubes 

18000 20000 

10 Tubes 

18000 20000 
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TYPE - 7296 

HIGH TEMPERATURE LIFE TEST DATA 

Transconductance Charac. VS Life 

Life Tes t Cond: 
Ambient Temp. - 240°C 
Envelope Temp. = 3000C approx. 
Ef 6.3 V 

Sm Cbarac. Test Condo 
Ef - 6.3 V 
Rk 68 ohms 

Ehk - -70 V Ep - 200 V 
Rk = 160 ohms 
Rg - .18 Meg 
Ep - 250 V 

4000 6000 8000 10000 12000 14000 16000 

TIME IN HOURS 

TYPE - 7296 

HIGH TEMPERATURE LIFE TEST DATA 

Plate Current Charac. VS Life 

Life Tes t Cond: Ip Cbarac. Test Condo 
240°C Tested under Life Test Conditions Ambient Temp. 

Enve lope Temp. 
Ef=6.3V 
Ehk - -70 V 

- 300°C approx. 

Rk - 160 ohms 
Rg - .18 Meg 
Ep - 250 V 

4000 6000 8000 10000 12000 14000 16000 

TIME IN HOURS 

10 Tubes 

18000 20000 

10 Tube s 

18000 20000 
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TYPE Z-2354 

HIGH TEMPERATURE LIFE TEST DATA 
Transconductance Charac. VS Life 

v . of 10 ubes 

Life Tes t Cond: 
Ambient Temp. = 4000C 
Envelope Temp. = 4500C approx. 
Ef = 5.5 V 
Ep = 300 V 
Rk = 450 ohms 
Rg = 100 ohms 
Ehk - +200 V 

4000 6000 8000 10000 

TIME IN HOURS 

TYPE - Z-2354 

Sm Charac. Test Condo 
Ef = 5.0 V 
Ep = 250 V 
Rk - 330 ohms 
Rg = .1 Meg 
(Life Test Ambient Temp.) 

1 HK Short at 4000 Hour 
reading period. 

1 tube removed for other tests 
at 1000 Hour reading period. 

12000 14000 16000 18000 

HIGH TEMPERATURE LIFE TEST DATA 
Plate Current Charac. VS Life 

20000 

Avg. of 10 Tubes 

Life Tes t Cond: Ie Charac. Test Condo Ambient Temp. = 4000~ Ef - 5.0 V Envelope Temp. = 450 C approx. Ep = 250 V Ef-5.5V Rk - 330 ohms Ep = 300 V Rg = .1 Meg Rk - 450 ohms (Life Test Ambient Temp.) Rg - 100 ohms 
Ebk - +200 V 

1 HK Short at 4000 Hour 
reading period. 

1 tube removed for other tests 
at 1000 Hour reading period. 

4000 6000 8000 10000 12000 14000 16000 18000 20000 

TIME IN HOURS 
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Humidity Test Results of Ceramic Type 7768 

Test Conditions Per MIL-E-1 4.9.9 

Group fFl 

Tube if o Hr. 92 Hr. 261 Hr. 404 Hr. 568 Hr. 706 1/2 Hr. 845 Hr. 1031 Hr -- .. 
1P-26 If(mA) 400 399 400 400 400 400 400 

Ip(mA) 32.0 31.5 31.0 32.8 31.8 34.0 32.2 34.9 

1P-28 
400 400 400 400 400 400 390 

24.0 27.0 27.0 28.0 27.0 38.0 27.5 26.0 

1P-41 
400 402 401 401 402 402 402 

24.5 26.5 27.0 27.0 26.9 27.8 26.9 26.5 

1P-43 
419 420 419 420 420 420 415 

25.0 25.0 25.0 26.0 28.0 29.0 29.0 28.8 

1P-49 399 400 395 400 400 400 398 
21.0 23.5 23.5 24.5 24.5 25.0 24.0 25.0 

1P-68 
402 400 400 405 400 402 400 

18.0 22.5 21.0 22.0 23.0 21.0 20.8 21.5 

1P-72 
398 399 395 399 399 398 398 

24.0 30.0 30.0 30.0 30.9 30.0 27.2 30.2 

1P-77 399 399 399 399 399 399 395 
26.0 28.0 27.0 27.5 26.9 27.0 27.5 28.9 

1S-10 
405 405 405 408 405 405 405 

25.0 29.0 28.0 29.0 30.0 30.0 29.9 29.0 

Group in 

Tube if o Hr. 138 1/2 Hr. 280 Hr. 466 Hr. --
1L-l If(mA) 400 400 400 395 

Ip(rnA) 21.0 21.0 21.0 21.0 

1L-13 392 395 398 395 
28.0 29.0 28.0 29.0 

1L2-13 409 410 410 405 
26.0 26.5 25.9 25.8 

1K4-23 400 402 405 400 
19.5 20.0 19.5 19.5 

1K6-3 
410 410 400 398 

21.5 20.9 20.0 19.0 

1K6-7 395 405 400 400 
26.8 27.0 26.0 26.0 

1P-59 
402 402 405 400 

24.1 25.0 24.0 24.0 

1P-65 405 405 405 405 
25.5 25.0 25.0 26.0 

'lp-75 398 400 400 399 
26.0 26.8 26.0 26.2 

1P-78 400 400 400 400 
24.0 24.5 23.0 24.5 
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RESULTS OF RECENT TESTS OF 
CERAMIC TUBES DURING 

EXPOSURE TO NUCLEAR RADIATION 

EI-48 

A number of General Electric ceramic tubes were recently 
operated in the field of a nuclear reactor with provisions made 
for periodic monitoring of the tube and circuit performance before, 
during, and after exposure to nuclear radiation. 

Five type 6442's, 5 type 7588's, and 5 type 7077's were operated 
with the tubes, sockets, and connecting wires only adjacent to the 
reactor and all other circuitry removed from the vicinity of the 
reactor, while 18 type 7462's were operated in three 60-megacyc1e 
intermediate-frequency amplifiers, adjacent to the reactor. In 
addition, one tube of each type and one 60-megacyc1e amplifier were 
operated simultaneously away from the reactor to provide readings 
for comparison. 

The reactor was operated for 128 hours, achieving a 3-megawatt 
level at 20 hours, and maintaining it to the end of the test. At 
intervals, measurements were made of plate current, plate current 
versus grid voltages, and plate current at reduced heater voltage 
for all tubes not in the 60-megacyc1e amplifiers; and plate current 
of each tube, gain, bandwidth, and tangential noise for the four 
60-megacyc1e amplifiers. 

During the test, there was very little change in average plate 
current of any of the tubes. However, two of the 60-megacyc1e 
amplifiers failed at approximately 57 hours, without plate current 
changes. Within two hours after shutdown of the reactor, both of 
the amplifiers that failed had recovered and would perform approxi
mately as well as they did initially. 

It is believed that coaxial cables carrying r-f signals to and 
from the amplifiers were sever1y affected by the heat from a hot-air 
line, and that this accounts for the amplifier failures, since there 
was no significant difference between the plate current readings for 
the tubes in the non-operative amplifiers and those in the amplifier 
that continued to function. 
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Detailed results of the tests are presented below in graphical 
form with explanatory notes. 
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7. Estimated dosage = 3x1016 NVT (E)0.3 Mev) and 
3x1010 Ergs/GM(c) 

8. Estimated dosage = 5.5xl016 NVT (E )0.3 Mev) and 
5x1010 Ergs/GM(c) 

9. Estimated dosage = 7.5x10 l6 NVT (E>0.3 Mev) and 
7x1010 Ergs/GM(c) 

10. Final estimated dosage = 1x1017 NVT (E )0.3 Mev) and 
9x1010 Ergs/GM(c) 

11. Reactor shut down at 128 hours. 
12. The 7462's were approximately 10 inches further away 

from the reactor than the other tubes. Therefore, 
for these tubes divide both neutron dose and gamma 
dose by 2. 

13. The bias battery for the amplifiers was changed at this 
point. 

Test Circuit No. of Tubes ~ Test Conditions 

l
Ebb = 
RL 

200V DC 

Eco-o--r 
0 

0 

5 
5 
5 

6442 
7588 
7077 

Ec RL 

-1.0V 
-0.5V 
-0.5V 

3.3K 
10K 
20K 

Plate current of the 18 type 7462's in the 
60 Me amplifiers was obtained by measuring 
voltage drop across each cathode-bias 
resistor. 
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Notes: 

1. Design and test gamma dosage goal - 3xl09 Ergs/GM(c) 
2. Design and test gamma dosage goal - lxl016 NVT (E)0.3 Mev) 
3. Amplifiers #2 and #3 failed. Estimated dosage - 2.5xl016 

NVT (E) 0.3 Mev) and 3X1010 Ergs/GM(c) 
4. Amplifier #3 operating again and stable 
5. Amplifier #3 intermittent from here to shutdown 
6. Reactor shut down at 128 hours. All three amplifiers 

operating within two hours after shutdown. 
7. Noise levels not best obtainable. Amplifier inputs were 

loaded with 2.2K grid resistors and matched to a 50-ohm 
input cable for desired bandwidth and minimum VSWR. 

Gain - Insertion gain was measured using a small-signal r-f pulse. 

Noise - Tangential noise is the DBM level of small-signal r-f 
pulse equal in amplitude to the noise. This does not 
show the low noise capabilities of the 7462, because the 
shunt resistor used in the input of the 60-MC amplifier 
was chosen to obtain the desired bandwidth and low VSWR 
rather than minimum noise. 

Center Frequency and Bandwidth - These were both measured by 
observing, with an oscilloscope, the swept response of 
the 60-megacycle amplifiers. The length of coaxial cable 
required (200 feet) between the amplifiers and the 
measuring equipment, and its exposure to the reactor 
environment, are believed responsible for most of the 
variations in bandwidth recorded. 
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Figure 3 shows the average variation in plate current with bias for 5-tube samples of the 7077 and 7588. These measurements were made four times during the tests. Where the four readings are shown in line with the curve, they were so close together that they could not be distinguished when the curve was plotted. 
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Figure 4 presents data for the 6442, similar to that presented in Figure 3 for the 7077 and 7588. 
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Figure 5 shows changes in plate current resulting from variation 
in heater voltage for the 6442, 7077, and 7588. A ten-minute period 
was allowed between each heater voltage change in order to stabilize 
the readings. 

Prepared and distributed by Technical 
Data Unit, Receiving Tube Engineering, 
Owensboro, Kentucky on the basis of 
information obtained in tests that were 
made under Air Force Contract AF33(657) 
8686 for which a manufacturer other 
than General Electric was the prime 
contractor. 

The tubes and arrangements disclosed here in may b e covered by patents of 
General Electric Company or others. Neither the disclosu re of any information 
here in nor the sale of tubes by General Elec tric Compony conveys any license 
under potent claims covering combinations of tubes with other devices or 

elements. In the absence of an ex.press written agreement to the contrary, 
General Electric Company assumes no liability for patent infring ement arising 
out of any use of the tubes with other devices or elements by an y purchaser of 
tubes or others. 
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