
7c)61 
BEAM I)())AiElt 1FIJIIIL 

9-PIN MINIATURE TYPE 

For use tn mobile ccumuntcattons equipment 
operating from 6-cell storage-battery systems 

( 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage range  12 to 15   ac or dc volts 
Current (Approx.) at 

13.5 volts   0.21  amp 
Direct Interelectrode Capacitances:' 

Grid No.1 to plate   0.7 max. piaf 
Grid No.1 to all other electrodes 

except plate   8 Miuf 
Plate to all other electrodes 

except grid No.1   8.5 petf 

Mechanical: 
Operating Position  Any 
Maximum Overall Length   2-5/8" 
Maximum Seated Length  2-3/8" 
Length, Base Seat to Bulb Top (Excluding tip). . . 2" ± 3/32" 
Diameter   0.750" to 0.875" 
Dimensional Outline See General Section 
Bulb   T6-1/2 
Base   Small-Button Novel 9-Pin (JETEC No.E9-1) 

Basing Designation for BOTTOM VIEW  9EU 

Pin 1-Grid No.2 
Pin 2-No Connec-

tion 
Pin 3-Grid No.1 
Pin 4-Heater 
Pin 5-Heater 

Pin 6-Grid No 1 
Pin 7-Cathode, 

Grid No.3 
Pin 8-Grid No.2 
Pin 9- Plate 

AMPLIFIER -- Class Al 

Maximum Ratings, Absolute Values: 
PLATE VOLTAGE . . . . . .  345 max. volts 
GRID-No.2 (SCREEN-GRID) VOLTAGE   310 max. volts 
GRID-No.2 INPUT   2 max. watts 
PLATE DISSIPATION   9 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode 120 max. volts 
Heater positive with respect to cathode 120 max. volts 

Typical Operation and Characteristics: 
Heater Voltage  13.5 volts 
Plate Voltage   200 volts 
Grid-No.2 Voltage   200 volts 
Grid-No.1 (Control-Grid) Voltage  -10 volts 

O Without external shield. 

TENTATIVE DATA 1 
ELECTRON TUBE DIVISION 
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BEAM POWER TUBE 

Peak AF Grid-No.1 Voltage   10 volts 
Zero-Signal Plate Current   35.5 ma 
Max.-Signal Plate Current   38 ma 

Zero-Signal Grid-No.2 Current   9 ma 
Max.-Signal Grid-No.2 Current   7.5 ma 
Plate Resistance (Approx  1   60000 ohms 
Transconductance  4200 µmhos 
Load Resistance   5000 ohms 
Total Harmonic Distortion   7 % 
Max.-Signal Power Output  3 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance: 
For fixed-bias operation  0.1 max. megohm 
For cathode-bias operation  0,5 max._ megohm  

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Nin. Max. 

Heater Current  1 0.19 0.23 amp 
Transconductance  1,2 3100 5800 µmhos 
Plate Current   1,2 26 45 ma 
Grid-No.2 Current   1,2 - 6.5 ma 
Reverse Grid-No.1 Current . . .   • 1,3 - -2 Pa 
Power Output  1,4 2.4 - watts 
keeter-Cathode Leakage Current: 

Heater negative with 
respect to cathode  1,5 - 50 Pa 

Heater positive with 
respect to cathode  1,5 - 50 p,3 

Leakage Resistance: 
Between grid No.1 and all other 
electrodes tied together. . . 1,6 50 - megohms 

Between plate and all other 
electrodes tied together. . . 1,7 50 - megohms 

Note 1: With ac or dc heater volts 13.5. 

Note 2: With dc plate volts • 200, grid—No.2 volts- 200, grid—No.1 volts 
4 —10, and grid 00.3 connected to cathode. 

Note 3: With grid—No.I resistor (megohms) . 0.1. 

Note 4: With load resistor (ohms) . 5000, and res signal volts 4 7.1. 

Note 5: With 100 volts dc between heater and cathode. 

Note 6: With grid No.1 100 volts negative with respect to all other 
electrodes tied together. 

Note 7: With plate 300 volts negativewith respect toall other electrodes 
tied together. 

SPECIAL RATINGS & PERFORMANCE DATA 

Neater-Cycling Life Performance: 

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

production run. A minimum of 2000 cycles of intermittent 
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7061 

BEAM POWER TUBE 

>06/ 

operation Is applied underthe following conditions: heater 

volts = 17 cycled one minute on and four minutes off, heater 
135 volts negative with respect to cathode, and all other 

elements connected to ground. At the end of this test, tubes 

are checked for heater-cathode shorts and open circuits. 

Low-Frequency Vibration Performance: 
This test is performed on a sample lot of tubes from each 
production run under the following conditions: heater volts 

. 13.5, plate volts = 200, grld-No.2 volts = 200, grld-No.I 
volts = -10, plate load resistor (ohms) = 2000, and vi-

brational acceleration of 2.5 g at 25 cps. In this test, 

the res output voltage must not exceed 500 millivolts. 

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

production run to Insure high quality of the individual tube 

and to guard against epidemic failures. Life testing is 
conducted under the following conditions: heater volts = 

IS, and maximum-rated plate dissipation and grid-No.2 Input. 

11-58 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
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7061 
AVERAGE CHARACTERISTICS 

TRIODE CONNECTION 
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7360 

Beam-Deflection Tube 
9-PIN MINIATURE TYPE 

For Use in Balanced-Modulator, Balanced Mixer, and 
Frequency-Converter Applications in Single- and Double-
Sideband, Suppressed-Carrier Communication Equipment 
Operating at Frequencies up to 100 Mc  

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)  6.3 t 10% volts 
Current   0.35 amp 

Direct Interelectrode Capacitances 
(Approx.): 1 
Grid No.1 to all other electrodes 

except plate  7.5 isg 
Grid No.1 to deflecting 

electrode No  1   0.015 Pef 
Grid No.1 to deflecting 

electrode No  2   0.015 Mg 
Grid-No.1 to plate No.1   0.003 mgf 
Grid No.1 to plate No.2   0.003 mg 
Plate No.1 to all other electrodes 
except deflecting electrode No.1. 0.8 mg 

Plate No.2 to all other electrodes 
except deflecting electrode No.2. 0.8 Mg 

Plate No.1 to plate No  2   0.3 Mod 
Deflecting electrode No.1 to all 
other electrodes except plate No.1. 4.6 ete 

Deflecting electrode No.2 to all 
other electrodes except plate No.2. 4.8 F4d 

Deflecting electrode No.1 
to plate No.1   4 Mg"' 

Deflecting electrode No.2 
to plate No.2   4 mmf" 

Deflecting electrode No.1 to 
deflecting electrode No.2   1.4 mg 

Characteristics, Class AI Amplifier: 

Plate-No.1 Supply Voltage   150 volts 
Plate-No.2 Supply Voltage   150 volts 
Deflecting-Electrode-No.1 Supply 
Voltage   25 volts 

Deflecting-Electrode-No.2 Supply 
Voltage   25 volts 

Grid-No.2 Supply Voltage  175 volts 
Cathode Resistor  150 ohms 
Total Beam Current (Plate-No.1 I 

current plus plate-No.2 current). • 8.5 
Grid-No.2 Current   2.1 ma.- 1 

.1-Indicates a change. 

0 RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison. 
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VI1U CV CFUL, 

-. connected together  5400 µmhos 
Deflecting electrode No.1 k. 

-. to plate No.lb  800 µmhos 
Deflecting electrode No.2 

to plate No.2b  eeo µmhos 
Switching Voltage'  11 volts 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  2-5/8" 
Maximum Seated Length   2-3/8" 
Length, Base Seatto Bulb Top(Excluding tip) . . . 2" ± 3/32" 
Diameter 0  750" to 0.875" 
Dimensional Outline   See General Section 
Bulb 16-1/2 
Base Small-Button Novel 9-Pin (JEDEC No.E9-1) 

Basing Designation for BOTTOM VIEW  _ 9KS 

Pin 1 -Cathode, 
Internal 
Shield 

Pin 2-Grid No.2 
Pin 3-Grid No.1 
Pin 4-Heater 
Pin 5 -Heater 

Pin 6-Plate No.2 
Pin 7-Plate No.1 
Pin 8-Deflecting 

Electrode 
No.2 

Pin 9-Deflecting 
Electrode 
No.1 

BALANCED MODULATOR 

Maximum Ratings, Absolute-Maximum Values: 

PLATE-No.1 VOLTAGE  300 max. 
PLATE-No.2 VOLTAGE  300 max. 
DEFLECTING-ELECTRODE-No.1 VOLTAGE ±100 max. 
DEFLECTING-ELECTRODE-No.2 VOLTAGE ±100 max. 
GRID-No.2 (SCREEN-GRID) VOLTAGE   250 max. 
GRID-No.2 INPUT   0.5 max. 
PLATE-No.1 DISSIPATION  1.5 max. 
PLATF-No.2 DISSIPATION  1.5 max. 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode  180 max. volts 
Heater positive with 

respect to cathode  1804 max. volts 

Typical Operation: 

In accombanying balanced—modulator cir-
cuit utilizing seParate excitation' 

Plate Voltage (Each plate)  150 
Deflecting-Electrode Voltage 

(Approx., each electrode)   25 
Grid-No.2 Voltage 175 

volts 
volts 
volts 
volts 
volts 
watt 

watts 
watts 

volts 

volts 
volts 

...Indicates a change. 

o 
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( 

Cathode Resistor  
Peak-to-Peak AF Deflecting-

Electrode Voltage f  2.8 
Peak-to-Peak RF Grid-No.1 Voltage .   10 
Plate Current (Each plate)  1.5 
Grid-No.2 Current   0.75 
Plate-to-Plate Load Impedance 

(Approx.)   5000 
Push-Pull, Peak-to-Peak Douole-
Sideband Output Voltage   

Carrier Suppression°  
Third-Order Distortion°   
Fourth-Order Distortion°  

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance: 
For fixed-bias operation  
For cathode-bias operation  

Deflecting-Electrode-Circuit 
Resistance (Per deflecting 
electrode)  

1200 ohms 

volts 
volts 

ma 1 
ma 

ohms 

4 volts 
60 db-

-47 db 
-45 db 

0.5 max. megohm 
2.2 max. megohms 

0.05 max. megohm 

BALANCED MIXER 

Maximum Ratings, Absolute-Maximum Values: 

PLATE-No.1 VOLTAGE  300 max. volts 
PLATE-No.2 VOLTAGE  300 max. volts 
DEFLECTING-ELECTRODE-No.1 VOL1AGE ±100 max. volts 
DEFLECTING-ELECTRODE-No.2 VOLTAGE ±100 max. volts 
GRID-No.2 (SCREEN-GRID) VOLTAGE . 250 max. volts 
GRID-No.2 INPUT   0.5 max. watt 
PLATE-No.1 DISSIPATION  1.5 max. watts 
PLATE-No.2 DISSIPATION  1,5 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode  180 max. volts 
Heater positive with 

respect to cathode  180d max. volts 

Typical Operation: 

In accompanying balanced—mixer cir— 
cuit utilizing seParate excitation° 

Plate Voltage (Each plate)  150 volts 
Deflecting-Electrode Voltage 

(Approx., each electrode)   25 volts 
Grid-No.2 Voltage   175 volts 
Cathode Resistor  1200 ohms 
Peak-to-Peak Single-Sideband 
Deflecting-Electrode Voltagef . 8 volts 

Peak-to-Peak RF Grid-No.1 Voltage 10 volts 
Plate Current (Each plate)  1.5 ma 
Grid-No.2 Current   0.75 ma 

indicates a change. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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7360 

Plate—to—Plate Load Impedance 
(Approx  )  10000 ohms 

Push—Pull, Peak—to—Peak Single— 
Sideband Output Voltage  40 volts 

Oscillator Rejectiong  —40 db 
Third—Order Distortion!  —40 db 
Fourth—Order Distortion!   —39 db 

Maximum Circuit Values: 

Grid—No.1—Circuit Resistance: 
For fixed—bias operation   0.5 max. megahm 
For cathode—bias operation   2.2 max. megohms 

Deflecting—Electrode—Circuit 
Resistance (Per deflecting 
electrode)   0.05 max. megohm 

a Without external shield. 
r 

Defined as the partial derivative of the plate current with respect 
to the difference between the deflecting-electrode voltages, evaluated 
about the point of equal plate currents. 

d 
e 

I 

Defined as the sum of (a) the absolute value of the difference be-
tween the deflecting-electrode voltages when the current to one plate 
is equal to 901 of the total beam current and (b) the absolute value 
of the difference between the deflecting-electrode voltages when the 
current to the same plate is equal to 101 of the total beam current. 
This sum, expressed in terms of signal voltage, corresponds to the 
peak-to-peak value of signal voltage that is required between the de-
flecting electrodes to produce peak-to-peak signal current at either 
plate equal to 80S of the total beam current. 

The dc component must not exceed 100 volts. 

Operation with self-excitation and cathode resistor of '00 ohms is 
similar to operation with separate excitation. 

To either deflecting electrode. The other deflecting electrode is 
bypassed. 

Referred to single-sideband output voltage. 

OPERATING CONSIDERATIONS 

Defiecting-electrode-circuit resistance should be kept 

below 0.05 megohm to prevent nonlinear tube operation. The 
resistances ofthe two deflecting-electrode circuits should be 

approximately equal to minimize unbalance. The current drawn 
by eachdeflectIng-electrode is in theorderof 40 microamperes. 

Magnette fields adversely affect the intr:nsir operating 

plate-current balance of the 7360. Although this tube is in-
ternally shielded to minimize this effect, the tube should be 

mounted as fares possib'e from all devices producing extraneous 

magnetic fields Such as transformers, chokes, motors, or similar 
components. It is recommended that an external shield be used 

in those applications critical for balance. 

Chassis layout should be such that all components and 

wiring associated with the plates and deflecting electrodes 

Is symmetrical. This cOnsideration is particularly important 

in rf applications where very small differences in stray 

capacitance can result in unbalance. Chassis layouts which 
permit heat or vibration to affect the components associated 

with one deflecting-electrode circuit or plate circuit more 
than the other, should be avoided. All components should be 
rigidly mounted. 

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



7360 

BALANCED-MODULATOR CIRCUIT 

With Separate Excitation 

C5 

CI 

CARRIER INPUT 
(250 TO 
5000 KC) 

o  

o  

AF 
INPUT 

TYPE 
7360 

C1: 0.001 gf 

C7: 0.22 ie 

C3: 0.001 /If 
C.: 0.01 re 

C, C6: 0.0033 te 
C7: 0.1 ,uf 

C8 C9: Sufficient to resonate 
input of 55.8 fi lter 

C70: 0.22 /If 
C77 : 0.47 /If 
RI: 0.47 rnegohrn 

R7: 1200 ohms 

R3 R9 .• 68000 ohms 

R5 '• 47000 errs 

Cii 

 o 
PUSH-PULL 

DOUBLE-SIDEBANO 
OUTPUT TO 

SINGLE-SIDERAND 
FILTER 
 o 

•250 ,/ 

R15 

92C5-10258 

R6: I21L0 ohms 

R7: 47000 ohrrs 
R8: 0. I risegohns 

R9: 2700 ohms 
RI,: Carrier-Balance POterrt - 

°meter, 5000 ohne 
R11 : 2700 ohms 

F(12 : Quadrature-Balance 
Potent ionseter, ZOO ohms 

R13 R16 : 2700 ohm 

R75 : 0.1 megohn, 
NOTE: AI I resistors I/2vratt, t 

10% unless specified. 
al I capacitors 400 volts. 

I nformat ion furnished by RCA is believed to be accurate 
and rd l iable. However, no responsibility is assumed 
by RCA for its use; nor for any infringements of patents 
ar other rights of third parties which may result from 
its use. No I icense is granted by implication or 
otherwise under any patent or paten: riqnt s or RCA. 

RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. J. 
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BALANCED-MIXER CIRCUIT 

With Separate Excitation 

A 

SINGLE-
SIDEBAND 
INPUT 

Ti 

RF 
OSCILLATOR 

INPUT 

Li 

C3 

92GS-10256BI 

SINGLE-
SIDEBAND 
OUTPUT 

Rio 

2SOV 

C7: 0.10CII p.f R5: 0.1 megohm 
C7: 0.04 pf R6: 12000 ohms 

C, C4.• 0.001 uf R7: Oscillator-Rejection Potent'- 

C5: 0.04 pf orneter, 5000 ohm 

C6: Split-Stator Tuning Capacitor R6: 0.1 megohm 

to Resonate with L7 R9 R„: 2700 ohm 
C7 C8: 0.04 pf T7: Tuned Input Transformer 
L7: Inductor NOTE: All resistors 1/2 sett, ± 

R1: 0.47 rnegolvn 10S, unless specified. 

R7: 1200 ohm Al I capacitors 400 volts. 

R3 R9: 68000 olnas 

Information furnished by RCA is believed to be accurate 
and reliable. However, no responsibility is assumed 
by RCA for its use; nor for any infringements of patents 
or other rights of third parties which may result from 
its use. No license is granted by implication or 
otherwise under any patent or patent rights of RCA. 

( 

) 

RADIO CORPORATION OF AMERICA • 
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AVERAGE CHARACTERISTICS 
E.F=b.3 VOLTS 

PLATES CONNECTED TOGETHER. 
DEFLECTING-ELECTRODE VOLTS-25 

(DEFLECTING ELECTRODES 
CONNECTED TOGETHER) 

GRID-N2 2 VOLTS=175 
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PLATE (Ib) OR GRID- N22 (ICI) MILLIAMPERES 

92CM-10253RI 
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AVERAGE CHARACTERISTICS 
4=6.3 VOLTS 
PLATE VOLTS=I50 ilmo 

(PLATES CONNECTED TOGETHER) r, 
Ln 

DEFLECTING -ELECTRODE VOLTS=25 
_ La 
10000 1-< (DEFLECTING ELECTRODES CONNECTED _I TOGETHER) a. 

. o 
e-

II 8000 z 

2 s A 
e 2 

6000 st...-1, cr) 
cc 

w 0 • 

• 

4000   u u 

'I 4EEEiiiid 

/2000 
/ / 2 

—   . 
— I 

-3 -2 
GRI)-N61 VOLTS 

92C3-1025082 

E.f= 6.3 VOLTS 

PLATE -N2 I VOLTS =150 
PLATE -N22 VOLT S=150 
DEFLECTING-ELECTRODE-

Nal VOLT5=25 
DEFLECTING-ELECTRODE-
N22 VOLTS ADJUSTED 
TO GIVE EQUAL PLATE 
CURRENTS. 

-6 -5 -4 -3 -2 -1 

GRID-Nal VOLTS 

O 

92CS -10249R1 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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AVERAGE CHARACTERISTICS 
4=6.3 VOLTS 
PLATE-N2 I VOLTS=I50 ' 
PLATE-N22 VOLTS=I50 
DEFLECTING-ELECTRODE- ir ii 

N22 VOLTS=25 ' 
GRID-422 VOLTS=I75 t .. ..„ 
Ibi=0C PLATE-421 CURRENT ..._ 
IB2=DC PLATE-N22 CURRENT i 1 - 

1-t: 11.;. 

11 
•• ., . 

1111 4i1 1j td 
. 
uli zffliflllE tfl1n 

i   L , _ . 0 
r-

0 CO 

PLATE MILLIAMPERES 

o 

92CM-I0252R2 
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OPERATION CHARACTERISTICS 
Ef =6.3 VOLTS 

PLATE -N2I VOLTS.150 
PLATE-N22 VOLTS=150 

DEFLECTING - ELECTRODE-
N22 VOLTS.25 

GRID-N22 VOLTS.175 
ibi =AC PLATE-N21 CURRENT 

•b2=AC PLATE-N22 CURRENT 

I 

INSTANTANEOUS AC PLATE MILLIAMPERES 

3 

_ 

92CM-I0264R2 
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Beam Power Tube 
9-PIN MINIATURE TYPE 

For Use in Communications Equipment Oper-
ating from 6-Cell Storage-Battery Systems 

GENERAL DATA 

Electrical: 

( Heater Characteristics and Ratings: 
Voltage range   12 to 15 volts 
Current at heater volts = 13  5 0  360 amp 
Peak heater-cathode voltage: 

Heater negative with 
respect to cathode  100 max. volts 

Heater positive with 
respect to cathode  100 max. volts 

(--\) Direct Interelectrode Capacitances: °  
`---- Grid No.1 -to plate  Pf 0.15 max. 

Grid No.1 to cathode, grid No.3, 
grid No.2, and heater   10.0 Of 

Plate to cathode, grid No.3, 
grid No.2. and heater   5.5 pf 

Characterlstics, Class AI Amplifier: 

Heater Voltage  13.5 volts 
Plate Voltage   250 volts 
Grid No.3  Connected to cathode at socket 
Grid-No.2 Voltage   250 volts 
Grid-No.1 Voltage   -18 volts 
Mu-Factor, Grid No.2 to Grid No.1 . 8.7 
Transconductance  5300 µmhos 
Plate Current   40 ma 
Grid-No.2 Current   3 ma 

Mechanical: 
Operating Position  Any 
Type of Cathode   Coated Unipotential 
Maximum Overall Length  2-5/8" 
Maximum Seated Length   2-3/8" 
Length, Base Seat to Bulb Top(Excluding tip) . . . . 2" ± 3/32" 
Diameter 0  750" to 0.875" 

See General Section 
 T6-1/2 

, 
Dimensional Outline   
Bulb 
Base Small-Button Noval 9-Pin (JEDEC No. E9-1) 

Basing Designation for BOTTOM VIEW  9LK 

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

I Pin 5-Heater 

Pin 6-Plate 
Pin 7-Grid No.3 
Pin 8-Grid No.2 
Pin 9-Cathode 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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point oft-buTb surface). . . ....... 225 max. 

AF POWER AMPLIFIER & MODULATOR -- Class Ael , 
o 

Maximum CCS" Ratings, Absolute-Naxtmum Values: 

DC PLATE VOLTAGE  375 max. volts 
GRID No.3 (SUPPRESSOR GRID)   0 max. volts 
DC GRID-No.2 (SCREEN-GRID) VOLTAGE  300 max. volts 
MAX.-SIGNAL DC PLATE CURRENT"   70 max. ma 
MAX.-SIGNAL PLATE INPUT"  21 max. watts 
MAX.-SIGNAL GRID-No.2 INPUT"  2 max. watts 
PLATE DISSIPATION"  10 max. watts 

Typical CCS Push-Pull Operation: 

Values are for a tubes 

Heater Voltage  13.5 volts -.) 
Be Pl-ate-Voltage --. --- - 300 volts (....L 
Grid No.3  Connected to cathode at socket 
DC Grid-No.? Voltage§   250 volts 
DC Grid-No.1 Voltage§ . . . .   -21 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage. .   40 volts 
Zero-Signal DC Plate Current  40 ma 
Max.-Signal DC Plate Current  125 me 
Zero-Signal DC Grid-No.2 Current  2 ma 
Max.-Signal DC Grid-No.2 Current  14 ma 
Effective Load Resistance (Plate to plate)  5000 ohms 
Max.-Signal Driving Power   0 watts 
Total Harmonic Distortion   5 % 
Max.-Signal Power Output (Approx  1   20.5 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 0  1 max. megohm 

RF POWER AMPLIFIER & OSCILLATOR -- Class C Telegraphyt 
and 

RF POWER AMPLIFIER -- Class C FM Telephony 

MaXIMUM Ratings, Absolute-Maxlmum Values: 

ue to 175 NC 
CCS MIS"  

DC PLATE VOLTAGE. . . ... 375 max. 375 max. volts 
GRID No.3 (SUPPRESSOR GRID) 0 max. 0 max. volts 
DC GRID-No.2 (SCREEN-GRID) 

VOLTAGE . . . . . .... . 300 max. 300 max. volts 
DC GRID-No.1 (CONTROL-GRID) 
VOLTAGE  -125 max. -125 max. volts 

DC PLATE CURRENT  70 max. 80 max. ma 
DC GRID-No.2 CURRENT  15 max. 15 max. ma 
DC GRID-No.1 CURRENT  5 max. 5 max. ma 
PLATE INPUT   21 max. 24 max. watts 
GRID-No.2 INPUT   2 max. 2 max. watts 
PLATE DISSIPATION   10 max. 12 max. watts 

—.Indicates a change. 
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Typical Operation: 

As amplIfier at 175 Mc 
CCS ICAS 

Heater Voltage  13.5 13.5 13.5 volts 
DC Plate Voltage  250 300 300 volts 
Grid No.3  Connected to cathode at socket 
DC Grid-No.2 Voltage'  200 200 250 volts 
DC Grid-No.1 Voltage**  -40 -42 -55 volts 

i-- - Peak RF Grid-No.1 Voltage 47 52 62 volts 
I ) DC Plate Current  60 70 80 ma 

' DC Grid-No.2 Current  3.7 3.7 5.1 ma 
DC Grid-No.1 Current (Approx.).   1.5 2.1 1.6 ma 
Driver Power Output (Approx.)"   1 1 1.5 watts 
Useful Power Output (Approx.)'. • 6.5 8.5 10 watts 

, Maximum Circuit Values: 

Grid-No.1-Circuit Resistance. . . 0.1 max. 0.1 max. megohm 

_ 

PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

Carrter condtttons fer tube for use 
with amaxtmum modulatson factor of 

Maximum Ratings, Absolute-Naxttuuni Values: 
Uf to 175 Mc 

CCS TUAS 

DC PLATE VOLTAGE  300 max. 300 max. volts 
GRID No.3 (SUPPRESSOR GRID)   0 max. 0 max. volts 
DC GRID-No.2 (SCREEN-GRID) 

VOLTAGE . . . . . . ... . 300 max. 300 max. volts 
DC GRID-No.1 (CONTROL-GRID) 
VOLTAGE  -125 max. -125 max. volts 

DC PLATE CURRENT  60 max. 70 max. ma 
DC GRID-No.2 CURRENT  10 max. 10 max. ma 
DC GRID-No.1 CURRENT  5 max. 5 max. ma 
PLATE INPUT   15 max. 17.5 max. watts 
GRID-No.2 INPUT   1.4 max. 1.4 max. watts 
PLATE DISSIPATION   7 max. 8 max. watts 

Typical Operation: At 275 Mc 

Heater Voltage  13.5 13.5 volts 
CC Plate Voltage  250 250 volts 
Grid No.3  Connected to cathode at socket 
DC Grid-No.2 Voltage*   250 250 volts 
DC Grid-No.1 Voltage*   -70 -75 volts 

From a grid-No.1 
resistor of   33000 33000 ohms 

RF Grid-No.1 Voltage  75 80 volts 
CC Plate Current  60 70 ma 
DC Grid-No.2 Current  2.5 3 ma 
DC Grid-No.1 Current (Approx.)  2.1 2.3 ma 
Driving Power (Approx.)** . .   1 1 watt 
Useful Power Output'  6.5 7.5 watts 

Indicates a change. 
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CCS ¡CAS 

Maximum Circuit Values: 

Grid-Not-Circuit Re=.,i ,tance. . 0.1 max. 0.1 max. megohm 

—..- FREQUENCY MULTIPLIER 

Maximum Ratings, Absolute-Maxlmum Values: 

CCS ¡CAS 

DC PLATE VOLTAGE.  375 max. 375 max. volts 
GRID No.3 (SUPPRESSOR GRID) 0 max. 0 max. volts 
DC GRID-No.2 (SCREEN-GRID) 

VOLTAGE   300 max. 300 max. volts 
DC GRID-No.1 (CONTROL-GRID) 

VOLTAGE  -125 max. -125 max. volts 
DC PLATE CURRENT  50 max. 60 max. ma 
DC GRID-No.2 CURRENT  15 max. 15 max. ma 
DC GRID-No.1 CURRENT  5 max.  ma 

- , ATE  INPUT . -,--, . r-,--e—  1 5 max. 3-max, 46-max. wotts 
r---gID-No.2 INPUT   2 max. 2 max. watts 

PLATE DISSIPATION   10 max. 12 max. watts 

Typical Operation: 

As doubler. to 175 No 

Heater Voltage  13.5 13.5 volts 
DC Plate Voltage  250 250 volts 
Grid No.3  Connected to cathode at socket 
DC Grid-No.2 Voltage  200 250 volts 

..Indicates a change. 
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BEAM POWER TUBE 

DC Grid-No.1 Voltage'. . . . -53 -66 volts 
From a grid-No.1 

resistor of   53000 44000 ohms 
Peak RF Grid-No.1 Voltage . 60 74 volts 
DC Plate Current  50 60 ma 
DC Grid-No.2 Current  2.6 3.5 ma 
DC Grid-No.1 Current 

(Approx.)   1 1.5 ma 
Driving Power (Approx.) AA . 0.4 0.6 watt 
Useful Power Output'  3 4.5 watts 

As tripler to 175 Mc 

Heater Voltage  13.5 13.5 volts 
DC Plate Voltage  200 250 volts 
Grid No.3   Connected to cathode at socket 

DC Grid-No.2 Voltage  200 250 volts 
DC Grid-No.1 Voltage». -90 -120 volts 

From a grid-No.1 
resistor of   50000 70000 ohms 

Peak RF Grid-No.1 Voltage .   105 130 volts 
DC Plate Current  50 60 ma 
DC Grid-No.2 Current  3 3.9 ma 
DC Grid-No.1 Current 

(Approx.) ...... AA . . 1.85 1.7 ma 
Driving Power (Approx.) . . 0.4 0.6 watt 
Useful Power Output'  1.4 2.3 watts 

Maximum Circuit Values: 

Grid -No.1 -Circuit Resistance. 0.1 max. 0.1 max. megohm 

Without external shield. 

Subscript 1 indicates that grid-n°.1 current dons not flow during any 
part of the input cycle. 

Continuous Commercial Service. 

Averaged over any audio-frequency cycle of ama-wave form. 

Obtained preferably from a fixed supply. 

Key-down conditions per tube without amplitude modulation. Amplitude 
modulation essentially negative may be used if the positive peak of 
the audio-frequency envelope does not exceed 115% of the carrier 
conditions. 

ee Intermittent Commercial and Amateur Service. 

pp Obtained preferably from a separate source or from the plate-voltage 
supply with a voltage divider. If a series resistor is used, it 
should be adjustable to obtain the desired operating plate current 
after initial tuning adjustments are completed. 

ee Obtained from o grid-wo.1 resistor or from a combination of grid-110.1 
resistor with either fixed supply or cathode resistor. 

Driver stage is required to supply tube losses and rf-circuit losses. 
The driver stage should be designed to provide an excess of power 
above the indicated values to take care of variations in line voltage, 
components, initial tube characteristics, and tube characteristics 
during life. 

* Measured at load. 
• 

Obtained preferably from a separate source modulated along with the 
plate supply, or from the modulated plate supply through a series re-
sistor. It is recommended that this resistor be adjustable to ob-
tain the desired operating plate current after initial tuning ad-
justments are made. 

4-60 ELECTRON TUBE ceixece4 
miso conefflicu. OF AW,ERICA, HAMMON, PM/ NMY 
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BEAM POWER TUBE 

* Obtained from a grid-No.1 resistor or from a combination of grid-No.I 
resistor with either fixed supply or cathode resistor. The combina-
tion of grid-No.I resistor and fixed supply has the advantage of not 
only protecting the tube from damage through loss of excitation but 
also of minimizing distortion by bias-supply compensation. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note !An. Max. 

Heater Current  1 0.33 0.39 amp 
Transconductance  1,2 4200 6400 pmhos 
Plate Current   1,2 30 50 ma 
Plate Current 1  3 - 50 pa 
Grid-No.2 Current 1  2 - 7.5 ma 
Reverse Grid-No.1 Current . . . 1,4 2 pa 
Heater-Cathode Leakage Current: 
Heater negative with   

respect to cathode 1  5 20 pa 
Heater positive with 

respect to cathode  1,5 20 pa 
Leakage Resistance: 

Between grid No.1 and al l other 
electrodes tied together. . . 1,6 100 megohms 

Between pl ate and all other 
electrodes tied together. . . 1,7 100 megohms 

Note 1: With 18.5 volts sic or dc on heater. 

Note 2: With plate voltage of 250 volts, grid No.3 connected to cathode, 
grid-No.2 voltage of 250 volts, and grid-No.1 voltage of -le 
volts. 

Mote 3: With plate voltage of 250 volts, grid No., connected to cathode, 
grid-No.2 voltage of 250 volts, and grid-No.1 voltage of -88 
volts. 

Mote 4: With plate voltage of 180 volts, grid mo.3 connected to cathode. 
grid-No.2 voltage of 250 volts, grid-80.1 resistorof0.1 megohm, 
and cathode resistor of 170 ohms. 

Note 5: With 100 volts dc between heater and cathode. 

Mote 6: With grid 110.1 100 volts negative with respect to all other 
electrodes tied together. 

Note 7: With plate500volts negativewith respect to all other electrodes 
tied together. 

SPECIAL RATINGS & PERFORMANCE DATA 

Neater-Cycling Life Performance: 

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

production run. A minimum of 2000 cycles of intermittent 

operation isapplied under the following conditions: Heater 

voltage of 17 volts cycled one minute on and twomlnutes off, 
heater = 135 volts negative with respect to cathode, and all 

other elements connected to ground. At the end of this test, 
tubes are checked for heater-cathode shorts and open circuits. 

Low-Frequency Vibration Performance: 

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

production run under the following conditions: Heater 

ELECTRON TM Dê.,1510b4 
HAOI0 COefORATION Of AMERICA, HARRISON, NOW MAW 

DATA 3 
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BEAM POWER TUBE 

voltageof 13.5 volts, plate voltage of 250 volts, grid-No.2 
voltage of 250 volts, grid-No.I voltage of -18 volts, plate 

load resistor of 2000 ohms, and vibrational acceleration of 

2.5 g at 25 cps. In this test, the rms output voltage must 
not exceed 200 millivolts. 

500-Hour Intermittent Life Performance: 

This test is performed on a sample lot of tubes from each 
production run to insure high quality of the individual tube 

and to guard against epidemic failures. Life testing is 

conducted under the following conditions: Heater voltage 
of 15 volts and at maximum rated plate dissipation and 

grid-No.2 input. 

CURVES 
shown under Type 7558 also apply for the 7551 

with the exception that Ef = 13.5 volts 

4-60 ELECTRON TUBE DIVISION 
LADIO CORPORATION OF AMERICA. HARRISON, N. JERSEY 
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High-Mu Triode 
CERAMIC-METAL PENCIL TYPE 

FAST WARN-UP TIME STURDY COAXIAL-ELECTRODE STRUCTURE 

For Use as a Low-Noise-Amplifier Tube 
In Receiver Applications up to 500 Mc 
under Severe Shock and Vibration 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)  6.3 t 10% volts 
Current at heater volts = 6.3 . . .   0.225 amp 

Cathode Warm-Up Time (Average) to 
reach 80% of operating plate current 
for dc plate-supply volts = 80, 
dc grid volts = 0, cathode resistor 
(ohms) = 0, load resistor (ohms) = 
10, and heater volts = 5  3   10 sec 

Amplification Factor  80 
Transconductance for dc plate ma. = 13, 

dc plate volts = 125, and cathode 
resistor (ohms) = 50  13500 pmhos 

Direct Interelectrode Capacitances:' 
Grid to plate   2.4 MMf 
Grid to cathode and heater  4.4 Me 
Plate to cathode and heater   0.04 max. MMf 
Heater to cathode   2.6 Me 
Cathode to plate  0.04 max. puf 
Cathode to grid and heater  7.0 mmf 
Plate to grid and heater  2.0 Mgf 

Mechanical: 

Operating Position  Any 
Dimensions  See Dinensional Outline 
Weight (Approx  ) 0  3 oz 
Sockets: 
Heater-terminals connector Ameracb No.1018-88e, 

Grayhilld No.22-5, 
or equivalent 

Socket for operation up to about 
550 Mc (Including heater-
terminals connector)  

Cavities (Including heater-
terminals connector)  

Jettron° No.CD7010, 
or equivalent 

J-V-Mt No.D-7980 Series, 
Resdel° No.10 Series, 

or equivalent 

Indicates a change. 
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H- Heater 

K -Cathode 

0-Grid 

P- Plate 

RADIO-FREQUENCY AMPLIFIER -- Class AI 

itaXiatla CRP Ratings, Absolute-Naximum Values: 

For altitudes up to 200 000 feet 
and frequencies uP to 1500 Mc 

DC PLATE VOLTAGE  250 max. volts 
DC GRID VOLTAGE  — =50 nmx7- -vets-
DC PLATE CURRENT  25 max. ma 
PLATE DISSIPATION   2.5 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative.with 

respect to cathode  50 max. volts 
Heater positive with 

respect to cathode  50 max. volts 
PLATE-SEAL TEMPERATURE  225 max. °C 

Typical CCSh Operation in Cathode-Drive Circuit: 

At55o Mc At800Nc At itooNc 

DC Plate-to-Grid Voltage  125 125 150 volts 
Cathode Resistor  50 50 50 ohms 
Input-Signal-Level Range  -70 to -20 -70 to-20 -70 to-20 dbm 
DC Plate Current  13 13 13.5 ma 
Power Gain  16.5 18 16 db 
Bandwidth   5 5 10 Mc 
Noise Figure  6.5 8.5 12.5 db 

Maximum Circuit Values: 

Grid-Circuit Resistance: 
For fixed-bias operation  Not recommended 
For cathode-bias operation  0.25 max. megohm 

a Without external shield. 

Amer«. Inc., Dunham Road, Beverly, Massachusetts. 

C For use with cavities. 
d GrayhIll. Inc., 561 Hillgrove Avenue, LaGrange, Illinois. 

e Jettron Products, Inc., 56 Route 10, Hanover, N.J. 

J—V—M microwave Co.. 9100W. 47th St., Brookfield, Illinois. Indicated 
No. applies to a serles of cavities covering range from 220 up to 1000 
Mc and above. 

0 Resdel Engineering Corp— 330 South Fair Oaks Avenue, Pasadena, California. 
This series of cavities covers the range from 215 to 2325 Mc. 

Continuous Commercial Service. 

..Indicates a change. 
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CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Nin. Max. 

Heater Current  1 0.205 0.245 amp 
Direct lnterelectrode 

Capacitances: 
Grid to plate   — 2.0 2.7 puf 
Grid to cathode   — 3.7 4.9 ggf 
Plate to cathode  — — 0.04 Pfd 

Heater—Cathode Leakage Current: 
Heater negative with 

respect to cathode  1,2 — 30 pa 
Heater positive with 

respect to cathode  1,3 — 30 pa 
Leakage Resistance: 
From grid to plate and 

cathode connected together. 1,4 100 — megohms 
From plate to grid and 
cathode connected together. 1,5 100 — megohms 

Reverse Grid Current  1,6 — 0.3 ga 
Emission Voltage  7 — 4 volts 
Amplification Factor  1,8 60 100 
Transconductance  1,8 10000 17000 pmhos 
Plate Current (1)   1,8 8.5 17.5 ma 
Plate Current (2)   1,9 — 50 Pa 
Plate Current (3) 1  10 100 — pa 
Power Gain  1,11 13 — db 
Noise FigurP 1  11 - 7.5 db 
Change in Power Gain  11,12 — —1 db 
Change in Noise Figure  11,12 — 0.5 db 
Change in Transconductance. . 11,12 — 15 % 

Note 1: With 6.1 volts ac or dc on heater. 

Note 2: With 60 volts dc between heater and cathode, heater negative 
with respect to cathode. 

Note 3: with 60 volts dc between heater and cathode, heater positive 
with respect to cathode. 

Note a: With grid 100 volts negative with respect to plate and cathode 
which are connected together. 

Note 5: With plate 300 volts negative with respect to grid and cathode 
which are connected together. 

Note 6: With dc plate voltage of 200 volts, dc grid voltage of -2 
volts, grid resistor of 0.5 megohm. 

Note 7: With dc voltage on grid and plate which are connected together 
adjusted to produce a cathode current of 30 ma., and with 5.5 
volts on heater. 

Note 8: With dc plate supply voltage of 125 volts, cathode resistor of 
50 ohms, and cathode bypass capacitor of 1000 µf. 

Note 9: Mitt icItcs. plate voltage of 125 volts and dc grid voltage of 

Note 10: With dc plate voltage of 125 volts and dc grid voltage of 
-2.5 volts. 

Note 11: With dc plate supply voltage of 125 volts and cathode resistor 
of 50 ohms in a single-tube rf amplifier of the cavity type 
having a bandwidth of 5 t 0.5 Mc, signal input of -70 dbm, and 
operating frequency of 550 ± 10 Mc. 

Note 12: Reduce heater voltage to 5.7 volts. Change in Power Gain. 
Noise Figure, and 7ransconduc.ance values from those obtained 
with 6.3 volts on heater will not exceed indicated values. 

..indicates a change. 
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SPECIAL TESTS & PERFORMANCE DATA 

Low-Pressure Voltage-Breakdown Test: 

This test (similar to MIL-E-1D, paragraph 4.9.12.11 is 
performed on a sample lot of tubes every 90 days. Tubes are 

tested in achamber at anair pressure equivalent to analtitude 

of 100,000 feet. Breakdown will not occur when a 60-cycle 
rms voltage of 300 volts is applied between the plate cylinder 

and grid flange. 

Low-Frequency Vibration Performance: 

This test (similar to MIL-E-ID, paragraph 4.9.19.11 is 

performed on a sample lot of tubes from each production run 

under the following conditions: Heater voltage of 6.3 volts, 

dc plate-supply voltage of 125 volts, cathode resistor of 50 
ohms, and plate load resistor of 10,000 ohms. The tubes are 

vibrated in a plane perpendicular to the tube axis at 40cycles 

per second at an acceleration of 10g. The rms output voltage 
across the plate load resistor as a result of vibration of 

the tube will not exceed 100 millivolts. 

At the end of this test, the tubes will not showpermanent 
shorts oropen circuits and will meet the following test limit: 

Heater Current  300 max. ma 

For conditions shown under Characterestecs Range Values, 

ilote 1. 

Variable-Frequency Vibration Performance: 

This test (similar to MIL-E-ID, paragraph 4.9.20.3) is 
performed on a sample lot of tubes from each production run. 

Tube operating conditions are the same as for Low-Frequency 

Vibration Performance. The tubes are vibrated perpendicular 
to the major axis through a frequency range from 5 to 1000 
cps and back. From 5 to 50 cps, the tubes are vibrated at a 

constant displacement of 0.0400 t 0.0025 inch. From 50 to 1000 

cps, the tubes are vibrated at a constant acceleration of 
10 t 2 g. Total time to complete a sweep cycle is 10 t 5 

minutes. During the test, the tubes wilt not show an rms 

output voltage across the plate load resistor in excess of 
150 millivolts. Each tube is vibrated for 60 seconds at the 
frequency which gives maximum vibrational noise output. If, 

at the end of 60 seconds the vibrational noise output is still 
increasing, the test shall continue until there is no further 

Increase. 

The rms output voltage across the plate load resistor as 

a result of the vibration of the tube will not exceed the 
specified limit at any time during the test. 

At the end of this test, the tubes will not show permanent 
shorts or open circuits and will meet the following limits: 

Heater Current  300 max. ma 
For conditions shown under Characteristics Range Values, 

Note 1. 
Heater-Cathode Leakage Current. . . . 60 max. Pe 

For conditions shown under Characteristics Range Values, 

Notes 1,3. 
-.Indicates a change. 
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Shock Test: 

This test (similar to MIL-E-1D, paragraph 4.9.20.51 Is 
performed on a sample lot of tubes from each production run. 
Tubes are held rigid and are subjected in three different 
positions to an Impact acceleration of 500 g, 5 blows in 
each position. 

At the end of this test, tubes will not show permanent 
shorts or open circuits and will meet the following limits: 

Heater Current  300 max. Ma 

For conditions shown under Characteristics Range Values, 
Note 1. 

Heater-Cathode Leakage Current. . . . 60 max. ma 
For conditions shown under Characteristics Range Values, 

Notes 1,3. 
Low-Frequency Vibration Output. . . . 200 max. mv 

For conditions shown above under Low-Frequency Vibration 
Performance. 

Change in Transconductance  -20 max. 
From initial value for conditions shown under Character-
istics Range Values, Notes 1,8. 

Fatigue Vibration Test: 

This test (similar to MIL-E-10, paragraph 4.9.20.61 Is 
performed on a sample lot of tubes from each production run. 
Tubes are rigidly mounted and subjected to 2.5 g vibrational 
acceleration in two positions (XI, XI) for 32 hours each. 
At the end of this test, tubes will meet the limits specified 
for the Shock Test. 

_ 

Shorts and Continuity Test: 

This test (similar to MIL-E-1D, paragraph 4.7.3i is per-
formed on all tubes from each production run. Voltage applied 
between adjacent elements of the tube under test will be 
between 20 and 70 volts dc or peak ac. Plate and cathode 
terminals are tied together and connected to the grid terminal 
through the shorts test equipment. Tubes are tapped with a 
rubber tapper three times in each of three mutually perpendi-
cular directions. If a short indication is obtained," the 
tapping cycle Is repeated two times for verification. Accept-
ance criteria is based on the "Resistance vs. Time Duration" 
curve shown in paragraph 4.7.7 of MIL-E-1D, Amendment 5. 

At the end of this test, the tubes will not show permanent 
shorts or open circuits and will meet the following limit: 

Heater Current  300 max. Ma 

For conditions shown under Characteristics Range Values, 
Note 1. 

Ceramic-Seal -Fracture Test: 

This test is performed on a sample lot of tubes every 90 
days. With the cathode- and plate-cylinder-supports spaced 
15/16t 1/64", and with the grid flange centered between these 
supports, the tubes will withstand gradual application of a 

force of 30 pounds, perpendicular to the axis of the tubes, 

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

Seal Strain Teat: 

This test (similar to MIL—E-1D, paragraph 4.9.6.31 is 

performed on a sample lot of tubes every 90 days. Tubes are 

tested by first immersing in water, having a temperature of 
at least 97 ° C for at least 15 seconds, and then immersing 

immediately in water at not more than 5° C for 5 seconds. 
After drying for 48 hours at room temperature, the tubes will 

meet the following test limit: 

Heater Current  300 max. ma 

For conditions shown under Characteristics Range Values, 
Note 1. 

Hater-Cycling Life Performance: 

This test (similar to MIL—E—ID, paragraph 4.11.71 is per— 

formed on a sample lot of tubes from each production run. 
With 6.3 volts on heater and no voltage on plate or grid, the 

heater is cycled three minutes on and three minutes off for 

at least 2000 cycles. 

At the end of this test, tubes will not show permanent 
shorts or open circuits and will meet the following limits: 

Heater Current  300 max. ma 

For conditions shown under Characteristics Range Values, 
Note 1. 

Heater—to—Cathode Leakage Current . . 60 max. 

For conditions shown under Characteristics Range Values, 
Notes 1,3. 

Grid—to—Cathode Leakage Resistance. . 50 min. megohms 

For conditions shown under Characteristics Range Values, 

Notes 1,e. 

1-Hour Stability Life Performance: 

This test (similar to MIL—E—ID, paragraph 4.11.3.1.al is 

performed on a sample lot of tubes from each production run 
to insure that the tubes have been properly stabilized. Types 

are operated under the following conditions: Heater voltage 
of 6.3 volts, plate—supply voltage of 215 volts, and cathode 

resistor of 150 ohms. 

At the end of 1 hour, the change in transconductance value 

for each tube, referred to its initial transconductance 

reading, will not exceed 15% of the initial value for condi— 
tions shown under Characteristics Range Values, Notes 1,8. 

In addition, the tubes will not show permanent shorts or 

open circuits and will meet the following limit: 

Heater Current  300 max. ma 
For conditions shown under Characteristics Range Values, 
Note 1. 

100-Hour Survival Life Performance: 

This test (similar to MIL—E—ID, paragraph 4.11.3.1.1:0 is 

performed on a sample lot of tubes from each production run 
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to insure a low percentage of early inoperatives. Life-test 
conditions are thesame asthose specified for 1-Hour Stability 
Life Performance except that all voltages are cycled at the 
rate of 110 minutes on and 10 minutes off. 

At the end of 100 hours, the tubes will meet the following 
limits: 

Transconductance  8000 min. ¡mhos 
For conditions shown under Characteristics Range Values, 
lotes 1,8. 

Plate Current 121   50 max. pa 
For conditions shown under Characteristics Range Values, 
Notes 1,9. 

In addition, the tubes will not show permanent shorts or 
open circuits, and will meet the following limit: 

Heater Current  300 max. ma 
For conditions shown under Characteristics Range Values, 
Note 1. 

500- and 1000-Hour Average Life Performance: 

This test (similar to MIL-E-1D, paragraph 4.11.3.21 Is 
performed on a sample lot of tubes from each production run 
to insure excellent overall performance and to guard against 
epidemic failures of tubes to meet any of the characteristics 
Indicated below. 

Each tube Is life tested under the following conditions: 
Heater voltage of 6.3 volts; plate-supply voltage of 215volts; 
cathode resistor of 150 ohms; heater positive with respect to 
cathode by 67.5 volts; and plate-seal temperature of 2250 C. 
Heater voltage Is cycled at a rate of 110 minutes on and 10 
minutes off. 

At the end of 500 hours, the tube will not show permanent 
shorts or open circuits and will be criticized for the total 
number of defects in the sample lot and for the number of 
tubes failing to meet the following limits: 

Heater Current  300 max. me 
For conditions shown under Characteristics Range Values, 
Note 1. 

Leakage Resistance: 
From grid to plate and cathode 
connected together  60 min. megohms 

From plate to grid and cathode 
connected together  60 min. megohms 

For conditions shown under Characteristics Range Values, 
Notes 1,4, and 1,5% 

Power Gain  12 min. db 

For conditions shown under Characteristics Range Values, 
lates 1,1z. 

Noise Figure 8.5 max. db 
For conditions shown under Characteristics Range Values, 
Notes 1,1z. 

Change in Power Gain  -1 db 
For conditions shown under Characteristics Range Values. 
Notes 1,11,12. 
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At the end of 1000 hours, thetube will not show permanent 
shorts or open circuits and will be criticized for the total 

number of defects in the sample lot and for the number of 
tubes failing to meet the following limits: 

Heater Current  300 max. ma 
For conditions shown under Characteristics Range Values, 

Note 1. 
Power Gain  II min. db 

For conditions shown under Characteristics Range Values, 
Notes 1,1/. 

Noise Figure  9.5 max. db 

For conditions shown under Characteristics Range Values, 

Notes 1.1s. 

OPERATING CONSIDERATIONS 

Connections to the cathode cylinder, grid flange, and 
plate cylinder should be made by flexible spring contacts. 

The connectors should make firm, large—surface contact, yet 

must be sufficiently flexible to Insure that no part of the 

tube is subjected to excessive strain. 

The cathode should preferably be connected to one side of 

the heater. When, in some circuit designs, the heater is not 
connected directly to the cathode, precautions must be taken 

to hold the peak heater—cathode voltage to the maximum—rated 

values shown In the tabulated data. 

) 

( ) 

( 

( ) 
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GAUGES 

112C3-10310 

Gauge Type 
Dimension 

Diameter A Thickness B Radius R 

Gi—I 

6,-2 

GO 

NO—GO 

+0.00000" 
0.25200"_0.00007” 

0.24500"+0.00007" _0.00000” 

+0.00i" 
0.320"_0.0000 

_ 

_ ___ MAX. u.vu3. AA 

_ 

G2—I 

G2-2 

GO 

HO—GO 

0.42000" +0.00000"—0.00007" 

G4GGGG.+0.00007 " 
'-0.00000" 

— 

_ 

— 

_ 

G —I 
3 

G —2 
2 

GO 

NO—GO 

+0.00000" 
0.55700" 

—0.00007" 

+0.00007" 
0.54700" 

—0.00000" 

— 

— 

— 

— 
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AVERAGE PLATE CHARACTERISTICS 

Cathode-Drive Service 
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Ef =6.3 VOLTS 
PLATE-TO-GRID VOLTS =le 
CATHODE RESISTOR (OHMS =O 
BANDWIDTH (Mc)=I0 
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High-Mu Triode 
CERAMIC-METAL PENCIL TYPE 

FAST WARM-UP TIME STURDY COAXIAL-ELECTRODE STRUCTURE 

For Use as a Low-Noise-Amplifier Tube 
in Receiver Applications up to 1500 Mc 
under Severe Shock and Vibration 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)  6.3 ± 10% volts 
Current at heater volts = 6.3 • 0.225 amp 

Cathode Warm-Up Time (Average) 
to reach 80% of operating plate 
current for dc plate-supply 
volts = 80, dc grid volts = 0, 
cathode resistor (ohms) = 0, 
load resistor (ohms) = 10, and 
heater volts = 6  3   10 sec 

Amplification Factor  80 
Transconductance for dc plate 

ma. = 12.5, dc plate volts = 125, 
and cathode resistor (ohms) = 50.   13000 pmhos 

Direct Interelectrode Capacitances:* 
Grid to plate   2.4 meif 
Grid to cathode and heater  4.4 Me 
Plate to cathode and heater 0.03 max. me 
Heater to cathode   2.6 me 
Cathode to plate  0.03 max. pf 
Cathode to grid and heater  7 Mmf 
Plate to grid and heater  2.4 Me 

Mechanical: 

Operating Position  Any 
Dimensions  See Dimensional Outline 
Weight (Approx  ) 0  3 oz 
Sockets: 

Heater-terminals connector Ameracb No.1018-89,' 
Grayhilld No.22-5, 

or equivalent 

L.) 

Socket for operation up to 
about 550 MC (Including 
heater-terminals connector)   Jettron° No.CD7010, 

or equivalent 
Cavities (Includirg heater-

terminals connector) J-V-Mf No.D-7980 Series, 
Resdelb No.10 Series, 

or equivalent 

.—Indicates a change. 

ell. 
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H -Heater 

K -Cathode 

G- Grid 

P- Plate 

RADIO-FREQUENCY AMPLIFIER -- Class At 

Maximum CCSh Ratings, Absolute—Maximum Values: 

For altitudes up to loo,000 feet 
and frequencies up to 1500 Nc 

DC PLATE VOLTAGE  250 max. volts 
DC GRID VOLTAGE   -50 max. volts 
CC PLATE CURRENT  25 max. ma 
PLATE DISSIPATION   2.5 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode  50 max. volts 
Heater positive with 

respect to cathode  50 max. volts 
PLATE-SEAL TEMPERATURE  225 max. °C 

Typical CCSh Operation in Cathode-Drive Circuit: 

At 550 No At 700 Nc 

DC Plate-to-Grid Voltage. . . 125 125 volts 
Cathode Resistor  50 50 ohms 
Input-Signal-Level Range. . . -70 to-20 -70 to-20 dbm 
X Plate Current  12.5 12.5 ma 
Power Gain for a bandwidth 

of 5 Mc   16.5 17 db 
Noise Figure  6.5 7 db 

At siooNc 

DC Plate-to-Grid Voltage  150 volts 
Cathode Resistor  50 ohms 
I nput-S i gnal-Level Range  -70 to-20 dbm 
DC Plate Current  14 ma 
Power Gain for a bandwidth of: 
4 Mc  20 db 
8 mc  18 db 

Noise Figure  11.5 db 

Maximum Circuit Values: 

Grid-Circuit Resistance: 
For fixed-bias operation  Not recommended _ 
For cathode-bias operation  0  25 max. megohm 

o 

o 

...Indicates a change. 

) 
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C Without external shield. 

Amerac, Inc., Dunham Road, Beverly, Massachusetts. 

• For use with cavities. 

d Grayhill, Inc., 561 Hillgrove Avenue, LaGrange, Illinois. 

e Jettron Products, Inc., 56 Route 10, Hanover. N.J. 

J-V -M Microwave Co., 9300W. afth St., Brookfield, Illinois. Indicated 
No. applies to a series of cavities covering range from 220 up to 1000 
mc and above. 

ii• e,rrioZieW cCe%u111;:e fringek ikcivirrn2117i tPirge232gailie f.°" I a 

Continuous Commercial Service. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Mtn. Max. 

Heater Current  1 0.205 0.245 amp 
Direct lnterelectrode 
Capacitances: 
Grid to plate   - 2.1 2.8 /lid 
Grid to cathode   - 3.8 4.8 Me 
Plate to cathode  - - 0.05 Yid 

Heater-Cathode Leakage Current: 
Heater negative with 

respect to cathode 1  2 - 30 µa 
Heater positive with 

respect to cathode 1  3 30 pa 
Leakage Resistance: 

From grid to plate and 
cathode connected together. 1,4 100 - . megohms 

From plate to grid and 
cathode connected together, 1,5 100 -, megohms 

Reverse Grid Current  1,6 - 0.3 ma 
Emission Voltage  7 ' - 3 l volts 
Amplification Factor 18 60 
Transconductance 1  8 10000 16000 "Onlhos 
Plate Current (1) 1  8 8.5 16.5 mil 
Plate Current (2) 1  9 - 50 Ya 
Plate Current (3) 1  10 100 - ma 
Power Gain  1,11 14 - db 
Noise Figure  1,11 - 7 db 
Change in Power Gain 11  12 - -1 db 
Change in Noise Figure 11  12 - +0.5 db 
Change in Transconductance. . 11,12 - 15 % 

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

Note 2: With 60 volts dc between heater and cathode, heater negative 
with respect to cathode • 

Note 3: With 60 volts dc between heater and cathode. hestee, POsitive 
with respect to cathode. 

Note 11: With grid 100 volts negative with respect to plate and cathode 
which are connected together. 

Note 5: With plate 300 volts negative with respect to grid and cathode 
which are connected together. 

Note 6 With % snle voltage o? dcgrld voltage of-2,mlts, 
grid 

..-Indicates a change. 
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Note 8: With dc voltage of resistor of 

Note 9: With dc plate voltage of 125 volts and dc grid voltage of 
—5 volts. 

Note 10: With Oc plate voltage of 125 volts and dc grid voltage of 
—2.5 volts. 

Vote 11: With dc plate—supply voltage of 125 volts and cathode resistor 
of 50 ohms in a single—lobe rf amplifier of the cavity type 
having a bandwidth of 5 ± 0.5 Mc, signal input of —70 dbm, and 
operating frequency of 550 ± 10 Mc. 

Note 12: Reduce heater voltage to 5.7 volts. Change In Power Gain, 
Noise Figure, and 7ransconductance values from those obtained 
with 6.3 volts on heater will not exceed indicated values. 

SPECIAL TESTS & PERFORMANCE DATA 

Low-Pressure Voltage-Breakdown Test: 

This test is to MIL—E—ID, paragraph 4.9.12.1) is 

performed on a sample lot of tubes every 90 days. Tubes are 

tested in achamberatan airpressure equivalent to an altitude 

of 100,000 feet. Breakdown will not occur when a 60—cycle rms 

voltage of 300 volts is applied between the plate cylinder 
and grid flange. 

Low-Frequency Vibration Performance: 

This test (similar to MIL—E—ID, paragraph 4.9.19.11 is 

performed on a sample lot of tubes from each production run 

under the following conditions: heater voltage of 6.3 volts, 

dc plate—supply voltage of 125 volts, cathode resistor of 50 

ohms, and plate load resistor of 10,000 ohms. The tubes are 
vibrated in a plane perpendicular to the tube axis at 40 cycles 
per second at an acceleration of 10g. The mils output voltage 

across the plate load resistor as a result of vibration of the 

tube will not exceed 100 millivolts. 

At the end of this test, the tubes will not show permanent 
shorts oropen circuits and will meet the following test limit: 

Heater Current  300 max. ma 
For conditions shown under Characteristics Range Values, 
Rote 1. 

Variable-Frequency Vibration Performance: 

This test (similar to MIL—E—ID, paragraph 4.9.20.3) is 

performed on a sample lot of tubes from each production run. 
Tube operating conditions are the same as for Low—Frequency 
Vibration Performance. The tubes are vibrated perpendicular 

to the major tube axis through a frequency range from 5 to 2000 
cps and back. From 5 to 50 cps, the tubes are vibrated at a 

constant displacement of 0.0400 t 0.0025 inch. From50 to 2000 
cps, the tubes are vibrated at a constant acceleration of 10 ± 
2 g. Total time to complete a sweep cycle is 10 t 5 minutes. 

During the test, the tubes will not show an rms output voltage 

across the plate load resistor in excess of 50 millivolts. 
Each tube is vibrated for 60 seconds at the frequency which 

.windicates a change. 

o 

u 
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gives maximum vibrational noise output. If, at the end of 60 
seconds the vibrational noise output is still increasing, the 
test is continued until there is no further increase. 

The rms output voltage across the plate load resistor as 
a result of the vibration of the tube will not exceed the 
specified limit at any time during the test. 

At the end of this test, the tubes will not show permanent 
shorts or open circuits and will meet the following limits: 

Heater Current  300 max. ma 
For conditions shown under Characteristics Range Values, 
Note 1. 

Heater-Cathode Leakage Current. . . . 60 max. Ma 
For conditions shown under Characteristics Range Values, 
Notes 1,3. 

Shock Test: 

This test (similar to MIL-E-ID, paragraph 4.9.20.5) is 
performed on a sample lot of tubes from each production run. 
Tubes are held rigid and are gubjected in three different 
positions to an impact acceleration of 500 g, 5 blows in each 
position. 

At the end of this test, tubes will not show permanent 
shorts or open circuits and will meet the following limits: 

Heater Current  300 max. ma 
For conditions shown under Characteristics Range Values. 
Note /. 

Heater-Cathode Leakage Current. . . . 60 max. Ma 
For conditions shown under Characteristics Range Values, 
Notes 1,3. 

Low-Frequency Vibration Output. . . . 200 max. mv 
For conditions shown above under Low-Frequency Vibration 
Performance. 

Change in Transconductance  -20 max. 
From initial value for conditions shown under Character-
istics Range Values, Notes 1,8. 

Fatigue Vibration Test: 

This test (similar to MIL-E-ID, paragraph 4.9.20.6) is 
performed on a sample lot of tubes from each production run. 
Tubes are rigidly mounted and subjected to 2.5 g vibrational 
Acceleration in two positions (XI, Y1) for 32 hours each. At 
the end of this test, tubes will meet the limits specified 
for the Shock Test. 

Shorts and Continuity Test: 

This test (similar to MIL-E-ID, paragraph 4.7.3) is per-
formed on all tubes from each production run. Voltage applied 
between adjacent elements of the tube under test will be 
between 20 and 70 volts dc or peak ac. Plate and cathode 
terminals are tied together and connected to the gridterminal 
through the shorts test equipment. Tubes are tapped with e 
rubber tapper three times in each of three mutually perpen-

dicular directions. If a short indication is obtained, the 
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curve shown in paragraph 4.7.7 of MIL-E-1D, Amendment 5. 

At the end of this test, the tubes will not show permanent 

shorts or open circuits and will meet the following limit: 

Heater Current  300 max. ma 

For conditions shown under Charactertstscs Range Values, 
Note 1. 

Ceramic-Seal-Fracture Test: 

This test is performed on a sample lot of tubes every 90 

days. With the cathode- and plate-cylinder-supports spaced 
15/16" ± 1/64", and with the grid flange centered between 

these supports, the tubes will withstand gradual application 

of a force of 30 pounds, perpendicular to the axis of the 

tubes, upon the grid flange, without causing fracture of the 
ceramic insulation. 

Seal Strain Test: 

This test (similar to MIL-E-1D, paragraph 4.9.6.3) is 
performed on a sample lot of tubes every 90 days. Tubes are 
tested by first immersing in water having a temperature of at 

least 97 ° C for at least 15 seconds and then immersing im-
mediately in water at not more than 5° C for 5 seconds. After 

drying for 48 hours at room temperature, the tubes will meet 
the following test limit: 

Heater Current  300 max. ma 

For conditions shown under Characteristics Range Values, 
Note 1. 

Grid Blackout: 

This test is performed as follows on a sample lot of tubes 
from each production run: 

Signal-output voltage is measured under conditions with 
heater voltage of 6.3 volts, dc plate-supply voltage of 200 
volts, plate load resistor of 10,000 ohms, grid resistor 
of 15 ohms, and a sine-wave voltage having a frequency 

of 100 kc and a peak-to-peak value of 0. I volt applied 

between the grid and cathode. Then, in addition to the 

above conditions, a pulse signal with repetition rate of 

2000 pps, peak-to-peak voltage of 5 volts, and pulse duration 
of 0.25 µsec is applied between the grid and cathode. Next, 

measurement of signal-output voltage is made 0.8 µsec after 
the leading edge of a pulse. This value of signal-output 
voltage referred to the initial value will not show a change 
in excess of -5 db. 

Heater-Cycling Life Performance: 

This test (similar to MIL-E-11), paragraph 4.11.7) is per-
formed on a sample lot of tubes from each production run. 
With 6.3 volts on heater and no voltage on plate or grid, the 

heater is cycled three minutes on and three minutes off for 
at least 2000 cycles. 

o 

o 
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At the end of this test, tubes will not show temporary or 

permanent shorts or open circuits and will meet the following 

limits: 

Heater Current  300 max. ma 
For conditions shown under Characteristics Range Values, 

Note 1. 
Heater—to—Cathode Leakage Current. . 60 max. µa 

For conditions shown under Characteristics Range Values, 

Notes 1,3. 
Grid—to—Cathode Leakage Resistance. . 50 min. megohms 

For conditions shown under Characteristics Range Values, 

Notes 1,4. 

I-Hour Stability Life Performance: 

This test (similar to MIL-E-ID, paragraph 4.11.3.1.a) is 
performed on a sample lot of tubes from each production run 

to insure that thetubes have been properly stabilized. Tubes 

are operated under the following conditions: 

Heater voltage of 6.3 volts, plate-supply voltage of 215 

volts, and cathode resistor of 150 ohms. 

At the end of 1 hour, the change intransconductance value 
foreachtube, referred to its initial transconductance reading, 

will not exceed 15% of the initial value for conditions shown 

under Characteristics Range Values, Notes 1,8. 

In addition, the tubes will not show permanent shorts or 

open circuits and will meet the following limit: 

Heater Current  300 max. ma 

For conditions shown under Characteristics Range Values, 

Note 1. 

44-Hour Grid-Emission Life Performance: 

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

production run to insure excellent over-all performance and 

to guard against epidemic failures of tubes to meet this test 
requirement. Tubes are operated under the following conditions: 

Heater voltage of 7.5 volts, dc plate voltage of 215 volts, 
grid voltage of -2 volts, and grid resistor of 0.5 megohm. 

At the end of 44 hours, the reverse grid current will not 

exceed 2 microamperes when grid resistor is shorted and grid 
voltage is increased to -5 volts, other conditions remaining 

unchanged from the above values. 

100-Hour Survival Life Performance: 

This test (similar to MIL-E-1D, paragraph 4.11.3.1.b) is 

performed on a sample lot of tubes from each production run 
to insure a low percentage of early inoperatives. Life-test 

conditions are the same as those specified fori-Hour Stability 

Life Performance except that all voltages are cycled at the 

rate of 110 minutes on and 10 minutes off. 

RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. J. 
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At the end of 100 hours, the tubes will not show permanent 

shorts or open circuits and will meet the following limits: 

Heater Current  300 max. ma 

For conditions shown under Characteristics Range Values, 
Note 1. 

Transconductance  8000 min. 'mhos 

For conditions shown under Characteristics Range Values, 
Notes 1,8. 

Plate Current (21   50 max. get 

For conditions shown under Characteristics Range Values, 
Notes 1,9. 

500- and 1000-Hour Average Life Performance: 

This test (similar to MIL-E-ID, paragraph 4.11.3.2) Is 

performed on a sample lot of tubes from each production run 
to insure excellent over-all performance and to guard against 

epidemic failures of tubes to meet any of the characteristics 

indicated below. Each tube is life-tested under the following 
conditions: 

Heater voltage of 6.3 volts, plate-supply voltage of 215 
volts, cathode resistor of 150 ohms, heater positive with 

respect to cathode by 67.5 volts, and plate-seal temperature 

of 225° C. Heater voltage Is cycled at a rate of 110 minutes 
on and 10 minutes off. 

At the end of 500 hours, the tube will not show permanent 
shorts or open circuits and will be criticized for the total 
number of defects in the sample lot and for the number of 

tubes falling to meet the following limits: 

Heater Current  300 max. ma 

For conditions shown under Characteristics Range Values, 
Note 1. 

Leakage Resistance: 

From grid to plate and 

cathode connected together. . . . 60 min. megohms 
From plate to grid and 
cathode connected together. . . . 60 min. megohms 

For conditions shown unaer Characteristics Range Values, 

Notes 1,4 and 1,5. 

Power Gain  13 min. db 

For conditions shown under Characteristics Range Values, 
Notes 1,11. 

Noise Figure  8 max. db 

For conditions shown under Characteristics Range Values, 
Notes 411. 

Change in Power Gain  —1 max. db 

For conditions shown under Characteristics Range Values, 
Notes 1,11,12. 

At the end of 1000 hours, the tubew11,1 not show permanent 
shorts or open circuits and will be criticized for the total 

number of defects in the sample lot and for the number of 

tubes failing to meet the following limits: 

Heater Current  300 max. ma 

For conditions shown under Characteristics Range Values, 

Note 1. 

I 

o 

L) 
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Power Gain  12 min. db 
For conditions shown under Characteristics Range VaLues, 
Notes 1,11. 

Noise Figure  9.5 max. db 
For conditions shown under Characteristics Range Values, 
lotes 411. 

OPERATING CONSIDERATIONS 

Connections to the cathode cylinder, grid flange, and 
plate cylinder should be made by flexible spring contacts. 
The connectors should make firm, large—surface contact, yet 
must be sufficiently flexible to insure that no part of the 
tube is subjected to excessive strain. 

The cathode should preferably be connected to one side of 
the heater. When, in some circuit designs, the heater is not 
connected directly to the cathode, precautions must be taken 
to hold the peak heater—cathode voltage to the maximum—rated 
values shown in the tabulated data. 

CD RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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.23614461 

i 1 

I J 8BOiMAX. 

.025, a ii20.320MiN. (NciTE .627.233 '  

1.46Cr  4 
.052"t .003"1 

MAX* t I Jeri.o15" 1 

* " 615' REFERENCE 
+.015 PLANE W .3201,AIN. 

(NOTE 4) 
8_ 

METALLIZED 
SURFACE 

CATHODE CYLINDER 

.250 2. DIA. 
...00 
-.005 

(NOTES 1.2.3 8. 4) 
CERAMIC 

GRID FLANGE 41Cet.010-DIA. 
.5528.005 PA. (NOTE 5) 
(NOTES 38.8) 

8  

HEATER PINS 

-.001 

PLATE CYLINDER 

.250 "M2. D1A. 
, 
LNOTES 23. 4) 

ralo"t.oieDIA.(NOTE 5) ANNULAR SURFACE "c" 

›-CERAMIC  

IANNULAR SURFACE"13" 

1158.005 AT EGRESS i t..7062,01 

i 
t„ 

.145 
t015' 

.115.8.020(AT TIPS) 

.060"bmN. 
(ANNULAR SURFACES 

"s"AND"C") 

INTERNAL CONNECTION 
DO NOT USE 

92CM-10274R1 

REFERENCE PLANE "A" IS DEFINED AS THAT PLANE AGAINST WHICH 

ANNULAR SURFACE "B" OF THE GRID FLANGE ABUTS. 

ANNULAR SURFACE "B" IS ON THE SIDE OF THE GRID FLANGE 

TOWARD THE CATHODE CYLINDER. 

ANNULAR SURFACE "C" IS ON THE SIDE OF THE GRID FLANGE 
TOWARD THE PLATE CYLINDER. 

MOTE I: WITH ANNULAR SURFACE "B" RESTING ON REFERENCE 
PLANE "A". THE AXIS OF THE CATHODE CYLINDER WILL BE WITHIN 
2° OF A LINE PERPENDICULAR TO REFERENCE PLANE "A". 

NOTE 2: THE AXES OF THE PLATE CYLINDER AND CATHODE CYLINDER 

WILL COINCIDE WITHIN 0.010". 

NOTE 3: THE AXES OF THE CATHODE CYLINDER AND GRID FLANGE 

WILL COINCIDE WITHIN 0.005". 

NOTE 6: THE DIAMETER ALONG THE 0.320" MINIMUM LENGTH IS 

MEASURED WITH "GO" AND "NO-GO" RING GAUGES G2-1 AND G2-2, 
RESPECTIVELY. 

NOTE 5: THIS DIAMETER IS MEASURED WITH "GO" AND "NO-Ga" 
GAUGES G2-1 AND G2-2, RESPECTIVELY. 

NOTE 6: THIS DIAMETER IS MEASURED WITH "GO" AND "NO-GO" 
GAUGES G3-I AND G3-2, RESPECTIVELY. 

RADIO CORPORATION OF AMERICA 
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GAUGES 

92C5-10370 

Gauge Type 
Dimension 

Diameter A Thickness B Radius R 

G2—I 

G1-2 

GO 

NO—GO 

+0.00000" 
0.25200-0.00007. 

+0.00007" 
0.24500. 

—0.00000" 

+0.001" 
0.320.-0. 000" 

— 

0.003" MAX. 

G2-1 

G2-2 

GO 

NO—GO 

+0.00000" 
0.42000" —0.00007"  

+0.00007" 
0.40000 

—0.00000" 

— 

— 

G9—I 

G9-2 

GO 

NO—GO 

+0.00000. 
0.55700" 

—0. 00007" 

+0.00007" 
0.54700. —0.00000" 

— 

_ 
_ 

— 

— 
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AVERAGE. PLATE CHARACTERiSTICS 

Cathode-Drive Service 
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E4 =6 3 VOLTS 
PLATE—TO—GRID VOLTS =125   111111111111:11111  

hzerdiffire=: CATHODE RESISTOR (OHMS) = 50 
•••1111-- M•••••ZIM 

INPUT—SIGNAL LEVEL (cLiatri) = —70 • § — 
1.1.4FZEIM 

11111111=1:1 r•::111.1112::::= — 

500 600 700 800 900 1000 

FREQUENCY —Mc 
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CHARACTERISTICS 

Cathode-Drive Service 
12 

II 

7 

6 

5 
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PLATE -TO -GRID VOLTS =125 
CATHODE RESISTOR (OHMS) . 50 
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FREQUENCY (MEGACYCLES). 
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5 10 15 
BANDWIDTH —MEGACYCLES 

20 
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cr 
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PLATE-SEAL-TEMPERATURE CHARACTERISTICS 
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Beam Power Tube 
For Use in Communications Equip-
ment at Frequencies Up to 175 Mc. 

9-PIN MINIATURE TYPE 
Electrical: 

Heater Characteristics and Ratings: 
Voltage (AC or DC)  §.3+5% volts 
Current   0.800 - amp 
Peak heater-cathode voltage: 
Heater negative with respect 

to cathode  100 max. volts 
Heater positive wi th respect 

to cathode  100 max. volts 
Di rect I nterel ect rode Capac itances: 0 
Grid No.1 to plate  0.15 Pf 
Grid No.1 to cathode, grid No.3, 

grid No.2, and heater   10.0 Pf 
Plate to cathode, grid No.3, 

grid No.2, and heater   5.5 Pf 

Characteristics, Class AI Amplifier: 

Plate Voltage   250 vol ts 
Grid No.3   Connected to cathode at socket 
Grid-No.2 Voltage   250 volts 
Grid-No.1 Vol tage   -18 vol ts 
Mu-Factor, Grid No.2 to Grid No.1 8.7 
Trauscunductdnce  5300 /mhos 
Plate Current   40 ins 
Grid-No.2 Current   3 ma 

Mechanical: 

Operat ing Position  Any 
Type of Cathode   Coated Un i potent ial 
Maximum Overal 1 Length  2-5/8" 
Maximum Seated Length     2-3/8" 
Length, Base Seat to Bulb Top (Excluding tip) . . . 2" +3/32" 
Diameter 0  750" to 0.875" 
Dimensional Outl ine   See General Section 
Bulb  T6-1/2 
Base 
Basing Designation for BOTTOM VIEW  9LK 

Pin 1-Cathode 
Pin 2-Grid No.1 
Pin 3-Grid No.2 
Pin 4-Heater 
Pin 5-Heater 

&nall-Button Novel 9-Pin (JEDEC No.E9-1) 

Pin 6-Plate 
Pin 7-Grid No.3 
Pin 8-Grid No.2 
Pin 9-Cathode 

Bulb Temperature (At hottest point 
on bulb surface)  225 max. oc 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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AF POWER AMPLIFIER & MODULATOR -- Class ABI , 

Maximum CGS' Ratings, Absolute-Nassau. Values: 

DC PLATE VOLTAGE  375 max. volts 
GRID No.3 (SUPPRESSOR GRID)   0 max. volts 
DC GRID-No.2 (SCREEN-GRID) VOLTAGE  300 max. volts 
MAX.-SIGNAL DC PLATE CURRENT"   70 max. ma 

MAX.-SIGNAL PLATE INPUT"  21 max. watts 
MAX.-SIGNAL GRID-No.2 INPUT"  2 max. watts 
PLATE DISSIPATION"  10 max. watts 

Typical CCS Push-Pull Operation: 

Values are for 2 tubes 

DC Plate Voltage   300 volts 
Grid No  3  Connected to cathode at socket 
DC Grid-No.2 Voltaget  250 volts 
DC Grid-No.1 Voltage9  -21 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage 40 volts 
Zero-Signal DC Plate Current   40 ma 
Max.-Signal DC Plate Current   125 ma 
Zero-Signal DC Grid-No.2 Current   2 ma 
Max.-Signal DC Grid-No.2 Current   14 ma 
Effective Load Resistance (Plate to plate) 5000 ohms 
Max.-Signal Dr iving Power   0 watts 
Total Harmonic Distort ion  5 % 
Max.-Signal Power Output (Approx.)   20.5 watts 

Maximum Circuit Values: 

Grid-No. 1-Circuit Resistance   0.1 max. megohm 

RF POWER AMPLIFIER & OSCILLATOR -- Class C Telegraphyt 
and 

RF POWER AMPLIFIER -- Class C FM Telephony 

Maximum Ratings, Absolute-Nassau m Values: 

tip to i Nc 

ccs° rem" 

DC PLATE VOLTAGE . . .... 375 max. 375 max. volts 
GRID No.3 (SUPPRESSOR GRID). 0 max. 0 max. volts 
DC GRID-No.2 (SCREEN-GRID) 
VOLTAGE  300 max. 300 max. volts 

DC GRID-No.1 (CONTROL-GRID) 
VOLTAGE  -125 max. -125 max. volts 

DC PLATE CURRENT   70 max. 80 max. ma 
DC GRID-No.2 CURRENT   15 max. 15 max. ma 
DC GRID-No.1 CURRENT   5 max. 5 max. ma 
PLATE INPUT  21 max. 24 max. watts 
GRID-No.2 INPUT  2 max. 2 max. watts 
PLATE DISSIPATION  10 max. 12 max. watts 

Indicates a change. 

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

As enettfler at 175 Nc 

CCS ¡CAS 

DC Plate Voltage  250 300 300 volts 
Grid No.3   Connected to cathode at socket 
DC Grid-No.2 Voltage   200 200 250 volts 
DC Grid-No.1 Voltage**  -40 -42 -55 volts 
Peak RF Grid-No.1 Voltage   47 52 62 volts 
DC Plate Current  60 70 80 ma 
DC Grid-No.2 Current 3  7 3.7 5.1 ma 
DC Grid-No.1 Current (Approx.) . 1.5 2.1 1.6 ma 
Driver Power Output (Approx.):* . 1 1 1.5 watts 
Useful Power Output (Approx.) . . 6.5 245 10 watts 

Maximum Circuit Values: 

Grid -No.1 -Circuit Resistance. . . 0.1 max. 0.1 max. megohm 

PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

Carrier conditions per tube for use 
with °maximum modulation factor of 

Maximum Ratings, Absolute-Maximum Values: 

U* to 175 Mc 

CCS ¡CAS 

DC PLATE VOLTAGE  300 max. 300 max. volts 
GRID No.3 (SUPPRESSOR GRID) 0 max. 0 max. volts 
DC GRID-No.2 (SCREEN-GRID) 

VOLTAGE   300 max. 300 max. volts 
DC GRID-No.1 (CONTROL-GRID) 
VOLTAGE   -125 max. -125 max. volts 

DC PLATE CURRENT  60 max. 70 max. ma 
DC GRID-No.2 CURRENT  10 max. 10 max. ma 
DC GRID-No.1 CURRENT  5 max. 5 max. ma 
PLATE INPUT   15 max. 17.5 max. watts 
GRID-No.2 INPUT 1  4 max. 1.4 max. watts 
PLATE DISSIPATION   7 max. 8 max. watts 

Typical Operation: 

( 

At 175 Mc 

DC Plate Voltage  250 250 volts 
Grid No.3 ..... 1 Connected to cathode at socket 
DC Grid-No.2 Voltage   250 250 volts 
DC Grid-No.1 Voltage*   -70 -75 volts 

From a grid-No.2 
resistor of   33000 33000 ohms 

RF Grid-No. 1 Vol tage  75 80 volts 
DC Plate Current  60 70 ma 
DC Grid-No.2 Current  2.5 3 ma 
DC Grid-No.1 Current (Approx.) 2.1 2.3 ma 
Driving Power (Approx.) AA 1 1 watt 
Useful Power Output'  6.5 7.5 watts 

e. Indicates a Change. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Maximum Circuit Values: 

Grid-No. 1 -Circuit 
Resistance 0  1 max. 0.1 max. megohm (--') 

FREQUENCY MULTIPLIER 

Maximum Ratings, Absolute —Naxtmurt Values: 

CCS ¡CAS 

DC PLATE VOLTAGE . . .  375 max. 375 max. volts 
GRID No.3 (SUPPRESSOR GRID). .  0 max. 0 max. volts 
DC GRID-No.2 (SCREEN-GRID) 
VOLTAGE  300 max. 300 max. volts 

DC GRID-No.1 (CONTROL-GRID) 
VOLTAGE  -125 max. -125 max. volts 

DC PLATE CURRENT   50 max. 60 max. ma 
DC GRID-No.2 CURRENT   15 max. 15 Max. Ma 
CC GRID-No.1 CURRENT   5 max. 5 max. ma 
PLATE INPUT  13 max. 15 max. watts 
GRID-No.2 INPUT  2 max. 2 max. watts 
PLATE DISSIPATION  10 max. 12 max. watts 

Typical Operation: 

As doubler to 175 Mc 

DC Plate Voltage   250 250 volts 
Grid No  3  Connected to cathode at socket 
DC Grid-No.? Voltage   200 250 volts 
DC Grid-No.1 Voltage»   -53 -66 volts 
From a grid-No.1 
resistor of   53000 44000 ohms 

Indicates a change. 

(" 

RADIO CORPORATION OF AMERICA 
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BEAM POWER TUBE 

volts 
ma 
ma 

Peak RF Grid—No.1 
Voltage  60 74 

DC Plate Current   50 60 
DC Grid—No.2 Current . . .   2.6 
DC Grid—No.1 Current 

(Approx  )   1 1.5 
Driving Power (Approx.) " .   0.4 
Useful Power Output . . .   3 4.5 

Is trip/er at 175 Mc 

DC Plate Voltage   200 250 volts 
Grid No  3   Connected to cathode at socket 
DC Grid—No.2 Voltage . . . 200 250 volts 
DC Grid—No.1 Voltage" . . —90 —120 volts 

From a grid—No.1 
resistor of  50000 70000 ohms 

Peak RF Grid—No.1 
Voltage  105 130 volts 

DC Plate Current   50 60 ma 
DC Grid—No.2 Current . . . 3 3.9 ma 
DC Grid—No.1 Current 

(Approx  )   1.85 1.7 ma 
Driving Power (Approx.) Aa.   ▪ 0.4 0.6 watt 
Useful Power Output' . . .   • 1.4 2.3 watts 

Maximum Circuit Value.: 

Grid—No. 1 —Circuit 
Resistance   0.1 max. 0.1 max. megohm 

3.5 

0.6 
ma 

watt 
watts 

;Without external shield. 
Subscript 1 Indicates that grid-Mo.1 current does not flow during any 
part of the input cycle. 

• Continuous Commercial Service. 

Averaged over any audio-frequency cycle of sine-wave form. 

le_ Obtained preferably from a fixed supply. 
Key-down conditions per tube without amplitude modulation. Amplitude 
modulation essentially negative may be used if the positive peak of 
et the audio-frequency envelope does not exceed iinS of the carrier 
conditions. 

es Intermittent Commercial and Amateur Service. 

13° Obtained preferably from a separate source or from the plate-voltage 
supply with& voltage divider. If &series resistor is used, it should 
be adjustable to obtain the desired operating plate current after 

ee initial tuning adjustments are completed. 

Obtained from agrid-No.1 resistor, or from a combination of grid-No.1 
resistor with either fixed supply or cathode resistor. 

Driver stage is required to supply tube losses and rf-circuit losses. 
The driver stage should be designed to provide an excess of power 
above the indicated values to take care of variations in line voltage, 
components, initial tube characteristics, and tube characteristics 
during life. 

Measured at load. 

Obtained preferably from a separate source modulated along with the 
plate supply, or from the modulated pate supply through a series 
resistor. It is recommended that this resistor be adjustable to ob-
tain the desired operating plate current after initial tuning adjust-
ments are made. 

AA 

4-60 ELECIRON WEE avrooN 
COtPOIATION Of Mama. HA1MON, NMI an 
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BEAM POWER TUBE 

* Obtained from a grid-No.1 resistor or from a combination of grid-No.1 
resistor with either fixed supply or cathode resistor. The combina-
tion of grid-No.1 resistor and fixed supply has the advantage of not 
only protecting the tube from damage through loss of excitation but 
also of minimizing distortion by bias-supply compensation. 

CHARACTERISTICS RANCE VALUES FOR EQUIPMENT DESION 
Note Nin. Max. 

Heater Current  1 0.745 0.855 amp 
Transconductance  1,2 4200 6400 µmhos 
Plate Current   1,2 30 50 ma 
Plate'Current   1.3 — 50 »a 
Grid—No.2 Current   1,2 — 7.5 Ma 

Reverse Grid—No.1 Current . .   1,4 — 2 Pa 
Heater—Cathode Leakage Current: 

Heater negative with 
respect to cathode  1,5 — 20 Ma 

Heater positive with 
respect to cathode  1,5 — 20 µa 

Leakage Resistance: 
Between grid—No.1 and all 
other electrodes tied 
together  1,6 100 — megohms 

Between plate and all 
other electrodes tied 
together  1,7 100 — megohms 

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

Note 2: With plate voltage of 250 volts, grid No.3 connected to cathode, 
grid-No.2 voltageof 250 volts. and grid-No.1 voltage of-18 volts. 

note 9: With plate voltage of 250 volts, grid No.3 connected to cathode, 
grid-No.2 voltageof 250 volts, and grid-No.1 voltage of -68 volts. 

Note 6: With plate voltage of 180 volts, grid No.3 connected to cathode, 
grid-No.2 voltape of 250 volts, grid-No.I resistor of 0.1 megohm, 
and cathode resistor of 170 ohms. 

Mote 5: With 100 volts dc between heater and cathode. 

Mote 6: With grid 80.1 100 volts negative with respect to all other elec-
trodes tied together. 

Nota 7: With plate 300 volts negative with respect toall otherelectrodee 
tied together. 

4-60 ELECTRON TUBE DIVISION 
15040 CORPORATION or AMFRICA. NAIRI5014. NEW MUSD 
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1111 7558 
!!!!::: CONSTANT—CURRENT CHARACTERISTICS 

E = 6.3 VOLTS 

GRID N9 3 CONNECTED TO CATHODE AT SOCKET. 
GRID-N92 VOLTS=200 
Ib= PLATE MILLIAMPERES 
Ic 2 = GRID -N92 MILLIAMPERES 

Ici = GRID- Na I MILLIAMPERES 
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AVERAGE CONSTANT—CURRENT CHARACTERISTICS 

4=6.3 VOLTS 
GRID N2 3 CONNECTED 113 CATHODE AT SOCKET. 
GRID-N22 VOLTS=250 
Ib=PLATE MILLIAMPERES 
Ic 2 =GRID-N22 MILLIAMPERES 
Ic i=GRID-Nal MILLIAMPERES 
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7586 
Medium-Mu Triode 

NUVISTOR TYPE 

ALL-CERAMIC-AND-METAL CONSTRUCTION 

Designed to Withstand Severe Mechanical Shock 
and Vibration in Industrial Applications, 
the 7586 is a General-Purpose Tube for Use 
in Amplifier and Oscillator Service at Fre-
quencies Extending into the UHF Region. 

Electrical: 

Heater Characteristics and Ratings: 
Voltage (AC or DC)  6.3 ±0.6 volts 
Current at heater volts .6.3   0.135 amp 
Peak heater-cathode voltage: 
Heater negative with respect to cathode. 100 max. volts 
Heater positive with respect to cathode. 100 max. volts 

Direct Interelectrode Capacitances (Approx ): 
Grid to plate   2.2 pf 
Input: G to (K,S,H)   4.2 pf 
Output: P to (K,S,H)   1.6 pf 
Cathode to plate 0  26 pf 
Heater to cathode   1.4 Pf 

Mechanical: 

Operating Position  Any 
Type of Cathode   Coated Unipotential 
Maximum Overall Length 0  BOO" 
Maximum Seated Length 0  625" 
Maximum Diameter 0  440" 
Weight (Approx  )  1.9 grams 
Envelope  Métal Shell MT4 
Socket See Socket & Connector Information 

for RCA Nuulstor Tubes at front of this Section 
Base. . . Medium Ceramic-Wafer Twelvar 5-Pin (JEDEC No.E5-65) 
Basing Designation for BOTTOM VIEW 12AQ 

Pin la - Do Not Use 
Pin 2 -Plate 
Pin 34 -Do Not Use 
Pin 4 -Grid 
Pin 5` -Do Not Use 
Pin 6a - Do Not Use 
Pin 74 - Do Not Use 
Pin 8 -Cathode 
Pin 9I-Do Not Use 
Pin 10 -Heater 
Pin 12 -Heater 

INDEX.LAROE LUO 
e.SMORT PIN; 1C-00 NOT WE 

Characteristics, Class AI Amplifier: 

Plate Supply Voltage 
Plate Voltage 

- - 75 volts 
26  5 40 - volts 
.—Indicates a change. 

•••••• 
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Grid Supply Vol tage  0 0 0 vol ts 
Cathode Rest stor   — — 100 ohms 
Ampl i f i cat ion Factor   31 35 35 
Grid Resi stor  0.5 0.5 — megohm 
PI ate Resi stance (Approx.) . 4400 3000 3000 ohms 
Transconductance   7000 11500 11500 Morbos 
Plate Current  2.8 7.5 10.5 ma 
Grid Vol tage (Approx.) for plate 
µa = 10   — — —7 volts 

INDUSTRIAL SERVICE 

Maximum Ratings, Absolute-Naxlmum Values: 

For operation at any altitude 

Plate Supply Vol tage   330 volts 
Plate Vol tage  110 volts 
Grid Vol tage: 

Negative—bias val ue  55 vol ts 
Peak—positive val ue  4 volts 

Grid Current   2 ma 
Cathode Current  15 ma 
Plate Dissipation  1 watt 

Maximum CI rcuit Values: 

Grid-Circuit Resi stance: b 
For fixed—bias operat ion   0.5 megohm 
For cathode—bias operation   1 megohm 

à Pin is cut off close to ceramic wafer. 

b For operat ion at metal—shell temperature of 1500 C. For operat ion at other 
metal—shell temperatures, see Grid—Circuit Resistance Rating Citteet. 
Metal—shell temperatures are measured in Zone •A• (See accompanying 
Dimensional. Outline). 

CMARACTER I ST I CS RANGE VALUES 
Note Nin. lax. 

Heater Current   1 0.125 0.145 amp 
Di rect I nterel ectmde 
Capacitances: 
Grid to plate  2 1.8 2.6 pf 
Input: G to (K,S,H) .   2 3.8 4.6 Pf 
Output: P to (K,S,H)  2 1.4 1.8 pf 
Heater to cathode  2 1.1 1.7 pf 
Cathode to plate   2 0.20 0.32 Pf 

Plate Current (1)  1,3 9 12.5 ma 
Plate Current (2)  1,4 — so e 
Transconductance (1)   1,3 10000 13000 µmhos 
Transconductance (2)   3,5 9000 — µmhos 
Transconductance Change: 

Difference between Trans— 
conductance (1) and Trans— 
conductance (2), expressed in 
per cent of Transconductance (1) — — 15 % 

Reverse Grid Current   1,6 — 0.1 Pe 
Ampl i f i cat ion Factor   1,3 28 42 

-...IrdicateS 3 0ange. 

RADIO CORPORATION OF AMERICA 
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Heater-Cathode Leakage Current: 
Heater negative with 

respect to cathode  1,7 - 5 pa 
Heater positive with 

respect to cathode  1,7 - 5 era 
Leakage Resistance: 

Between grid and all other 
electrodes tied together  1,8 1000 - megohms 

Between plate and all other 
electrodes tied together  1,9 1000 - megohms 

NOte 1: With 6.3 volts ac or dc on heater  

Note 2: Measured in accordance with EIA Standard RS-191-A. 

Mote 3: With dc plate supply volts = 75, dc grid supply volts = 0,cathode 
resistor = 100 ohms, cathode-bypass capacitor = 1000pi,and metal 
shell connected to ground. 

Note 4: With dc plate volts = 75, dc grid volts = -7, and metal shell 
connected to ground. 

Note 5: With 5.7 volts ac or dc on heater. 

Mote 6: With dc plate volts = 80, grid supply volts=-1.2. grid resistor 
o 0,5 megohm, and metal shell connected to ground. 

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

Note 8: With grid 100 volts negative with respect to all other electrodese-
tied together, and metal shell connected to ground. 

Note 9: With plate SOO volts negative with respect 10611 other electrodes«. 
tied together, and metal shell connected to ground. 

SPECIAL RATINGS & PERFORMANCE DATA 

Shock Rating: 
Peak Impact Acceleration  1000 9 

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

production run to determine ability of tube to withstand the 

specified Peak Impact Acceleration. Tubes are held rigid in 

four different positions IXI,X2,VI,Y2) in a Navy Type, High-

impact (flyweight) Shock Machine, and with tube electrodes 

applied, are subjected to 20 blows (5 in each positionlat the 

specified Peak Impact Acceleration. At the end of this test, 

tubes are criticized for change in transconductance, reverse 

grid current, and heater-cathode leakage current, and are then 

subjected to the Variable-Frequency Vibration Test described 

below. 

Fatigue Rating: 
Peak Vibrational Acceleration  2.5 max. 

This test is performed on a sample lot of tubes to determine 

ability of tube to withstand the specified Peak Vibrational 

Acceleration. Tubes are rigidly mounted, suppliedwith center 

heater voltage only, and subjected for 48 hours to 2.5-g Peak 

Vibrational Acceleration at 60 cycles per second in the XI 

position. At the end of this test, tubes are criticized for 

the same characteristics and end-point values as in the Shock 

Rating Test described above. 

Variable-Frequency Vibration Performance: 

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

production run. The tube is operated under the conditions 

specified In CHARACTERISTICS RANGE VALUES forTransconductance 

Ill with the addition of a plate-load resistor of 2000 ohms« 
w- Indicates a change. 

RADIO CORPORATION OF AMERICA 
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During operation, tube is vibrated in the mi nokifion through 

the frequency range from 50 to 15,000 cycles per second with a 
constant vibrational accelerationof lg. Duringthe test, tube 

must not show an rms output voltage across the plate—load 
resistor in excess of: 

25 millivolts over the frequency range of 3000 to 6000 cps 
500 millivolts over the frequency rangeof 6000 to 15000 cps 

Post-Impact and Post-Fatigue Vibration Limits: 

35 millivolts over the frequency range of 3000 to 6000 cps 

700 millivolts over the frequency range of 6000 to 15000 cps 

Low-Pressure Voltage-Breakdown Test: 

This test is performed on a sample lot of tubes to 

determine the ability of the tube to withstand high—altitude 
(tow—air—pressurel conditions. Tubes are operated with 250 

res volts applied between plate and all other electrodes and 

metal shell connected together and will not break down or show 
evidence of corona when subjected to air pressures equivalent 

to altitudes of up to 100,000 feet 18.0i 0.5 mm Hg.) 

Heater Cycling: 

Cycles of Intermittent Operation  2000 cycles 
This test is performed on a sample lot of tubes from each 

production run under the following conditions: heater volts= 
8.5 cycled one minute on and two minutes off; heater IRO volts 

negative with respect tocathode; grid, plate, and metal shell 
connected to ground. At the end of this test, tubes aretested 

for open heaters and heater—cathode shorts, open cathode cir— 

cults,and heater—cathode leakage currents. 

Shorts and Continuity: 

This test is performed on a sample lot of tubes from each 
production run. Tubes are subjected to the Thyratron—Type 

Shorts Test described in MIL—E-1D, Amendment 2, Paragraph 
4.7.7, except that tapping is done by hand with a soft rubber 
tappers. See accompanying Shorts—Test Acceptance—Limits duma. 

Tubes are criticized for permanent or temporary shorts and 
open circuits. 

Early-Hour Stability Life Performance (20 hours): 

IfIls test ,s performed on a sample lot of tubes from each 
production run to insure that tubes are properly stabilized. 
Tubes are operated at center heater voltage for 20 hours at 

maximum—rated plate dissipation. After 2 hours of operation 

and again after 20 hours of operation, tubes are checked for 
transconductance under the conditions speci ,ied in CHARACTER— 

ISTICS RANGE VALUES for Transconductance Ill. A tube is rejected 

if its transconductance after 2 or 20 hours of operation has 
charged more than 10 per cent from the 0—hour value. 

Survival-Rate Life (100 hours): 

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

production run to assure a minimum of early—hour inoperatives. 

Tubes are operated with center heater voltage cycled 100 minutes 

on and 20 minutes off for 100 hours at maximum—rated plate 

c Specificatior for tapper supplied on request. 

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



7586 
dissipation, and then subjected to the Shorts and Cont inuity 
Test Transconductance 1 1, and Reverse Grid Current. Tubes 
must then show a transconductance of not less than 8300 
micromhos and reverse grid current no greater than 0.2 micro-

' ampere. 

Intermittent Conduction Life (1000 hours): 

This test is performed on a sample lot of tubes from each 
production run to assure the high qual ity of Individual tubes 
and to prevent epidemic fai lures due to excessive changes In 
tube characteristics. Tubes are operated with center heater 
voltage cycled 110 minutes on and 10 minutes off, and maximum 
rated plate dissipation, at a shel I temperature of 150° C. 

Tubes are criticized at 500 and 1000 hours for I none ra-

t ives, d reverse grid current, heater-cathode leakage current, 
and leakage resistance. In addition, a tube is rejected if Its 
Transconductance Ill after 500 hours has changed more than 
20 per cent or after 1000 hours has changed more than 25 per 
cent from the 0-hour value. The average change in Transconduct-
ance Ill of the lot from the 0-hour value must not exceed 13 
per cent at 500 hours and 20-per cent at 1000 hours. 

Standby Life (1000 hours): 

This test is performed on a sample lot of tubes fromeach 
product ion run. Tubes are operated with only the center heater 
voltage appl led. 

At 500 and 1000 hours the tubes are criticized for leakage 
resistance, reverse grid current, the change in Transconductance 

I II of individual tubes from the 0-hour values, and for cathode 
Interface resistance greater than 25 ohms. Interface resistance 
le measured by Method 8 of ASTM specification F300-611. 

d An Inoperative is defined es • tube having a discontinuity, permeesat 
Mort, or air leak. 

SHORTS-TEST ACCEPTANCE LIMITS 
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I MT4 
METAL 
SHELL 

1 .625 
MAX. 

.800 
MAX. 

1---
ZONE 
(NOTE 2) 

.190 

1..400 MAX. DiA.1 

(NOTE 0 I BASE 
JEDEC No. E5-65 

- DIMENSIONS IN INCHES 92GS-12024 

BOTTOM VIEW 

Showing Arrangement of All II Base Pins 

CERAMIC 
WAFER 

LUG SMALL LUG 

O.SHORT MN 96134-12/62 

MODIFIED BOTTOM VIEW 
With Element Connections Indicated 

and Short Pins Not Shown 

HEATER 

CATHODE-- PLATE 

LARGE SMALL 
LUG LUG 

HEATER 

eaCe—is0115 

Note I: Maximum outside diameter of 0.440" is permitted 
along 0.190" lug length. 

Note 2: metal—shell temperature should be measured in 
Zone ”A". 

n 
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AVERAGE PLATE CHARACTERISTICS 
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AVERAGE CHARACTERISTICS 
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Sharp-Cutoff Tetrode 
NUVISTOR TYPE 

For Industrial Applications 

GENERAL DATA 

Electrical: ..... 

Heater Characteristics and Ratings (»solute-Maximum Values): 
Voltage (AC or DC)  6.3± 0.6 volts 
Current at heater volts - 6.3   0.150 zap 
Peak heater-cathode voltage: 
Heater negative with 

respect to cathode  100 max. volts 
Heater positive with 

respect to cathode  100 max. volts 
Direct Interelectrode Capacitances: 

Grid No.1 to plate  0.015 max. pf 
Grid No.1 to cathode, grid No.2, 

shell, and heater   7.0 pf 
Plate to cathode, grid No.2, 

shell, and heater   1.4 pf 
Heater to cathode   1.4 Df 

Characteristics, Class Ill Amplifier: 

Plate Supply Voltage  125 volts 
Grid-No.2 Supply Voltage  50 volts 
Cathode Resistor  68 ohms 
Plate Resistance (Approx  )   0.2 megohm 
Transconductance  10600 µmhos 
Plate Current   10 ma 
Grid-No.2 Current   2.7 me 
Grid-No.1 Voltage (Approx.) 

for plate µa = 10   -4.5 volts 

Mechanical: 

Operating Position  Any 
Type of Cathode   Coated Unipotential 
Maximum Overall Length 1  050" 
Maximum Seated Length 0  BAO" 
Maximum Diameter 0  440" 
Weight (Approx  )  1/10 oz 
Envelope Metal Shell MT4 and Ceramic Cylinder 
Cap  Skirted Miniature (JEDEC No.C1-44) 
Socket. . . .Cinch Mfg. Corp. No.133 65 10 001, or equivalent 
Base Medium Ceramic-Wafer Twelvar 5-Pin 

(JEDEC No.E5-65) 

Indlcates a change. 

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

DATA I 
1-63 
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Basing Designation for BOTTOM VIEW  12AS 

Pin 14-Co Not Use 
Pin 2-Grid No.2 
Pin 3—Same as 

Pin 1 
Pin 4-Grid No.1 
Pin 5-Same as 

-- Pin 1 
Pin 6-Same as 

Pin 1 
INDEX • LARGE LUG 
• • SHORT P114 

Pin 7-Same as 
Pin 1 

Pin 8-Cathode 
Pin 9-Same as 

Pin 1 
Pin 10 - Heater 
Pin 12-Heater 

Cap - PI ate 

INDUSTRIAL SERVICE 

Maximum Ratings, Absolute-Maximum Values: 

For oPeration at any altitude 

PLATE SUPPLY VOLTAGE  330 max. volts 
PLATE VOLTAGE   250 max. volts 
GRID-No.2 (SCREEN-GRID) SUPPLY VOLTAGE. . 330 max. volts 
GRID-No.2 VOLTAGE   110 max. volts 
GRID-No.1 (CONTROL-GRID) VOLTAGE: 

Negative-bias value   55 max. volts 
Peak-positive value   2 max. volts 

CATHODE CURRENT   20 max. ma 
GRID-No.1 CURRENT   2 max. ma 
GRID-No.2 INPUT   0.2 max. watt 
. PLATE DISSIPATION   2.2 max. watts 

Maximum Circuit. Values: 

Grid-Ci rcuit Resistance:b 
For fixed-bias operation  0.5 max. megohm 
For cathode-bias operation  1 max. megohm 

• Pin isofa length such that i ts end does not touch the socket Insert ion plane. 
For operation at metal-shell temperatures up to 150° C. •__' 

CUARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Nin. Max. 
Heater Current ....... . . .  1 0.140 0.160 arnp 
Direct Interelectrode Capacitances: 

Grid No.1 to plate  2 - 0.015 Pf 
Grid No.1 to cathode, grid No.2. 

shell, and heater   2 6.0 8.0 Pf 
Plate to cathode, grid No.2, 

shell, and heater   
Heater to cathode   

Plate Current (1) 
Plate Current (2) 
Grid-No.2 Current 
Transconductance (1) 

2 1.2 1.6 pf 
2 1.1 1.7 pf 

  1,3 8.5 11.5 ma 
1,4 - 50 µa i 
1,3 - 3.6 Ma 

1,3 9000 12000 µmhos 
.-.Indicates a change. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Transconductance (2)   3,5 8000 - mmhos 
Transconductance Change: 

Difference between Transcon-
ductance (1) and Transcon-
ductance (2), expressed in 1 
per cent of Transconductance (1). - - 20 S 

Reverse Grid Current  1,6 - 0.1 ma 

Heater-Cathode Leakage Current: 
Heater negative with 

respect to cathode  1,8 - 5 pa 
Heater positive with 

respect to cathode  1,8 - 5 Pa 
Leakage Resistance: 

Between grid No.2 and all other 
electrodes tied together. . . . 1,7 500 - megohms 

Between grid No.1 and all other 
electrodes tied together. . . . 1,9 500 - megohms 

Between plate and all other 
electrodes tied together 1  10 500 - megohms 

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

Note 2: Measured in accordance with EIA Standard 88-191-44. 

Not. 3: With dc plate supply volts • 125, grid-No.2 supply volts 50, 
cathode resistor . 68 ohms. and cathode-bypass capacitor . 
1000 mt. 

Note 4: Withdc plate volts . 125, dc grid-.No.2 volts . 50, dc grid-No.1 
volts . -e, and metal shell connected to ground. 

Note 5: With 5.7 volts ac or dc on heater. 

Note 6: With dc plate volts . 200. de grid-No.? volts . 70. dc grid-
80.1 supply volts . -1.6, grid-No.1 resistor . 0.5 gasohol. 
and metal shell connected to ground. 

Mote 7: With grid No.2 100 volts negative with respect to all ether 
electrodes tied together. 

Mote e: With 100 volts dc applied between heater and cathode. 

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

Note 10: With plate 300 volts negative with respect to ell other 
electrodes tied together. 

SPECIAL RATINGS PERFORMANCE DATA 
Shock Rating: 

Impact Acceleration   1000 max. 
This test is performed on a sample lot of tubes from each 

production run to determine ability of tube to withstand the 
specified impact acceleration. Tubes are held rigid in four 
different positions in a Navy Type, High-impact (flyweight/ 
Shock Machine and are subjected to 20 blows at the specified 
maximum impact acceleration. At the end of this test, tubes 
are criticized for change in transconductance, reverse grid 
current, and heater-cathode leakage current, and are then 
subjected to the Variable-Frequency Vibration Test described 
below. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 

DATA 2 
1-63 



Vibrational Acceleration 2  5 max. 
This test Is performed on a sample lot of tubes to determine 

ability of tube to withstand the specified vibrational ac-
celeration. Tubes are rigidly mounted, supplied with rated 
heater voltage only, and subjected for 48 hours to 2.5-g 
vibrational accelerationat 60 cycles per second In adirection 
perpendicular to the longitudinal axis of the tube. At the 
end of this test, tubes are criticized for the same charac-
teristics and end-point values as in the Shock Rating Test 
described above. 

Variable-Frequency Vibration Performance: 

This test is performed on a sample lot of tubes from each 
production run. The tube is operated under the conditions 
specified inCHARACTERISTICS RANGE VALUES for Transrondurtance 
fil with the addition of a plate-load resistor of 2000 ohms. 
During operation, tube Isvibrated in adirection perpendicular 
to the longitudinal axis of the tube through the frequency 
range from 50 to 15,000 cycles per second with a constant 
vibrational acceleration of I g. During the test, tube will 
not show an rms output voltage across the plate-load resistor 
in excess of: ill 35 millivolts from 50 to 6000 cps, 121 
500 millivolts from 6000 to 15,000 cps. 

low-Pressure Voltage-Breakdown Test: 

The test is performed on a sample lot of tubes from each 
production run. In this test, tubes are operated with 240 
nns volts applied between plate and all other electrodes and 
will not break down or show evidence of corona when subjected 
to air pressuresequivalent to altitudes of up to 100,000 feet. 

Beater Cycling: 

Cycles of Intermittent Operation  2000 min. cycles 
This test is performed on a sample lot of tubes from each 

production run under the following conditions: heater volts 
= 7.5 cycled one minute on and two minutes off; heater 100 
volts negative with respect to cathode; grid No.1, grid No.2, 
plate, and metal shell connected to ground. At the end of 
this test, tubesaretested foropen heaters and heater-cathode 
shorts. 

Shorts and Continuity: 

This test is performed on a sample lot of tubes from each 
production run. Tubes are subjected to the Thyratron-Type 
Shorts Test described in MIL-E-ID, Ammendent 2, Paragraph 
4.7.7, except that tapping is done by hand with a soft rubber 
tapper-C. SeeaccompanyingShorts-TestAcceptance-Linnts curve. 
Tubes are criticized for permanent or temporary shorts and 
open circuits. 

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



7587 

Early-Hour Stability Life Performance: 
This test is performed on a sample lot of tubes from each 

production run to insure that tubes are properly stabilized. 
In this test, tubes are operated for 20 hours at maximum-
rated plate dissipation. After 2 hours of operation and 

again after 20 hours of operation, tubes are checked for 
transconductance under the conditions specified in CHARACTER-
ISTICS RANGE VALUES for Transconductance 111. A tube is 

rejected if its transconductance after 2 or 20 hours of 
operation has changed more than 10 per cent from the 0-hour 
value. 

100-Hour Life Performance: 
This test is performed on a sample lot of tubes from each 

production run to insure a low percentage of early-hour 
inoperatives. Tubes are operated for 100 hours at maximum-
rated plate dissipation, and then subjected to the Shorts and 
Continuity Test previously described. Tubes must then show a 
transconductance of not less than 7500 micromhos under the 
conditions specified in CHARACTERISTICS RANGE VALUES for 
Transconductance 111. 

1000-Hour Life Performance: 

This test is performed on a sample lot of tubes from each 
production run to insure high quality of the individual tube 

and guard against epidemic failures due to excessive changes 
in any of the characteristics indirsted below. In this test, 

tubes are operated for 1000 hours at maximum-,rated plate 
dissipation, and then criticized for lnoperatives, reverse 
grid current, heater-cathode leakage current, and leakage 
resistance. In addition, the average change in transconductance 
of the lot from the 0-hour value for Transconductance 111 
specified in CHARACTERISTICS RANGE VALUES, must not exceed 
20 per cent at 500 hours, and 25 per cent at 1000 hours. 

C Specifications for tapper supplied on request. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. L 
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Low" 
MAX. 

.25Cit eo5" 
DIA. 

CAP 
JEDEC 

No.CI— 44 A75" .22OrMINL 
MIN. 

.640* CERAMIC 
MAX. • CYLWDER 

MT4. 
METAL 
SHELL 

204 w 
(NOTE 2) 

.100« MIN. 
.130" MAX. 

.43.5* MAX. DIA. 
(NOTE q 

5 PINS 
.01<t* 6.001* DIA. 

•=5NORT PIN 

BASE 
JEDEC NM ES-66 

+.020-
-JM5* 

CERAMIC 
WAFER 

SMALL 
LUG 

92C3-10652R2 

MOTE I: MAXIMUM OUTSIDE DIAMETER OF 0.440" IS PERMITTED 
ALONG 0.190" LUG LENGTH. 

ROTE 2: SHELL TEMPERATURE SHOULD BE MEASURED IN ZONE "A" 
BETWEEN BROKEN LINES. 

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



7587 

AVERAGE CHARACTERISTICS 
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SHORTS-TEST ACCEPTANCE LIMITS 

$00065  

6 

0 4 

O 

86 

• 

I 2 

AREA OF ACCEPTABILITY 

2 

2 4 6 8 2 4 6 8 2 4 6 8 

10 00 1000 

RESISTANCE OF SHORT—OHMS 81000 
92C5-10465 

Eel711..., RADIO CORPORATION OF AMERICA 
ire Electron Tube Division Harrison, N. J. 
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Sharp-Cutoff Tetrode 
7-PIN MINIATURE TYPE 

For Mobile-Communications Equipment 

GENERAL DATA 

Electrical: 

Heater Characteristics and Ratings (Design-Maximum Values): 
+1.2 Voltage (AC or DC)  6.3 _0.3 volts 

Current at heater volts . 6.3 0  200 
Peak heater-cathode voltage: 
Heater negative with 

respect to cathode  
Heater positive with 

respect to cathode  
Direct Interelectrode Capacitances:b 
Grid No.1 to plate  
Grid No.1 to cathode & internal shield, 

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

grid No.2, and heater   

Characteristics, Claes AI Amplifier: 

Plate Voltage   
Grid-No.2 Voltage   
Grid-No.1 Voltage   
Plate Resistance lApprox 
Transconductance  
Plate Current   
Grid-No.2 Current   
Grid-No.1 Voltage (Approx.) for 

transconductance (mhos) - 100 

Mechanical: 

Operating Position  Any 
Type of Cathode   Coated Unipotential 
Maximum Overall Length  2-1/8" 
Maximum Seated Length   1-7/8" 
Length, Base Seat to Bulb Top (Excluding tip). . 1-1/2" ± 3/32" 
Diameter 0  650" to 0.750" 
Dimensional Outline   See General Section 
Bulb T5-1/2 
Base Small-Button Miniature 7-Pin (JEDEC No. E7-1) 

Basing Designation for BOTTOM VIEW  7EW 

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

Internal 
Shield 

Pin 3-Heater 
Pin 4-Heater 

amp 

100 max. volts 

100° max. volts 

O. max. pzf 

4.4 Agf 

2.74 

125 
80 
-1 

0  125 
8000 

10 
1.4 

volts 
volts 
volt 

megohm 
µmhos 

ma 
ma 

-5 volts 

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

Internal 
Shield 

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

DATA 
5-62 
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AMPLIFIER -- Class AI 

Maximum Ratings, Design-Maximum Values: 

PLATE VOLTAGE   180 max. volts 
GRID-No.2 (SCREEN-GRID) SUPPLY VOLTAGE. .   180 max. volts 
GRID-No.2 VOLTAGE  See Grid-No.2 Input Rating Chart 

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

Positive-bias value   0 max. volts 
CATHODE CURRENT   20 max. ma 
GRID-No.2 INPUT: 

For grid-No.2 voltages up 
to 90 volts 0  5 max. watt 

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

at front of Receiving Tube Section 
PLATE DISSIPATION   2 max. watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 0  5 max. megohm 

SPECIAL RATINGS ¡PERFORMANCE DATA 

Meater-Cycling: 

Cycles of Intermittent Operation  2000 min. cycles 

This test Is performed on a sample lot of tubes from each 
production run under the following conditions: heater volts 
= 7.5 cycled one minute on and one minute off, heater 135 

volts positive with respect to cathode and all other elements 

connected to ground. At the end of this test, tubes are 
checked for heater-cathode shorts and open circuits. 

Transconductance at Reduced Meter Voltage: 

Average Value   5900 ',rhos 

With heater volts = 5.0, plate volts = 125, grld-No.2 
volts . 80, grid-No.I volts = -1. 

e The dc component must not exceed 50 volts. 
b With external shield JEOEC No.316 connected to cathode. 

o 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Twin Diode—High-Mu Triode 
9-PIN MINIATURE TYPE 

For Mobile-Communications Equipment 

GENERAL DATA 

_ 

( 

Electrical: 

Heater Characteristics and Ratings (Design-Maximum Values): 
Voltage (AC or DC)  14.0* volts 
Current at heater volts = 14.0. . . .   0.150 amp 
Peak heater-cathode voltage (Each unit): 
Heater negative with 

respect to cathode  200 max. volts 
Heater positive with 

respect to cathode  200b max. volts 
Direct lnterelectrode Capacitances:* 

Triode Unit: 
Grid to plate   1.8 
Grid to cathode and heater  1.6 
Plate to cathode and heater   0.24 

Diode Units: 
Diode-No.1 plate to triode grid . 0.09 
Diode-No.2 plate to triode grid . 0.07 
Either diode cathode to all other 

tube electrodes   6.5 
Diode plate to cathode and heater 

(Each unit)   2.4 

Characteristics, Claim At 

Plate Voltage   250 volts 
Grid Voltage  -3 volts 
Amplification Factor  72 
Plate Resistance (Approx  )   72000 ohms 
Transconductance  1000 'mhos 
Plate Current   0.7 ma 

Mechanical: 

Operating Position  Any 
Type of Cathodes  Coated Unipotential 
Maximum Overall Length  2-3/16" 
Maximum Seated Length   1-15/16" 
Length, BaseSeat toBulbTop(Excluding tip). . 1:9/16" ± 3/32" 
Diameter 0  750" to 0.875" 
Dimensional Outline   See General Section 
Bulb 16-1/2 
Base Small-Button Naval 9-Pin (JEDEC No.E9-1) 

Amplifier (Triode Onit): 

max. 
max. 

meif 
mgf 
me 

rad 
rasf 

ped 

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

DATA 
5-62 



Basin4-Designation for BOTTOM VIEW  9NR 

Pin 1 - Diode-No.2 
Cathode 

Pin 2 - Diode-No.1 
Plate 

Pin 3 - Diode-No.1 
Cathode 

Pin 4-Heater 

Pin 5- Heater 
Pin 6-Diode-No.2 

Plate 
Pin 7-Triode 

Cathode 
Pin 8-Triode Grid 
Pin 9-Triode Plate 

TRIODE UNIT -- AMPLIFIER -- Class AI 

Maximum Ratings, Desten-Itaxinum Values: 

PLATE VOLTAGE  330 max. volts 
GRID VOLTAGE: 

Positive-bias value  0 max. volts 
PLATE DISSIPATION  1.1 max. watts 

DIODE UNITS -- Two 

Values are for Each Unit 

Maximum Ratings, Design-Maximum Values: 

PLATE CURRENT  5 max. ma 

Characteristics, Instantaneous Value: 

Plate Current for plate volts - 5  18 ma 

SPECIAL RATINGS & PERFORMANCE DATA 

heater-Cycling: 

Cycles of Intermittent Operation   2000 min. cycles 
This test is performed on a sample lot of tubes from each 

production run under the following conditions: heater volts 
= 18.9 cycled one minute on and one minute off, heater 135 
volts positive with respectto cathode, and all other elements 

connected to ground. At the end of this test, tubes are 
checked for heater-cathode shorts and open circuits. 

Transcooductance at Reduced Neater Voltage (Triode Unit): 

Average Value  900 mottos 
with beater volts m 10.8, plate volts = 250, and grid 

volts = -3. 

a For satisfactory operation, It is recommended that theheaterheoperated ( 
within the voltage range of 12.0 to 15.0 volts. 
The dc component must not exceed 100 volts. 

Without external shield. 

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



7895 

High-Mu Triode 

NUVISTOR TYPE 

For Industrial Applications 

GENERAL DATA 

) 
Electrical: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)  6.3 ± 10% volts 
Current at 6.3 volts  0.135 amp 

Direct Interelectrode Capacitances 
(Approx.): 
Grid to plate   0.9 mgf 
Grid to cathode, shell, and heater.   4.2 puf 
Plate to cathode, shell, and heater   1.7 mmf 
Plate to cathode  0.22 Mgf 
Heater to cathode   1.3 mgf 

Characteristics, Class AI Amplifier: 

Plate Supply Voltage  110 volts 
Grid Supply Voltage   0 volts 
Cathode Resistor  150 ohms 
Amplification Factor  64 
Plate Resistance (Approx  )   6800 ohms 
Transconductance  9400 pmhos 
Plate Current   7 ma 
Grid Voltage (Approx.) for plate 

ma - 10   -4 volts 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  0  800" 
Maximum Seated Length  0  625" 
Maximum Diameter  0  440" 
Weight (Aporox  )  1/15 oz 
Envelope  Metal Shell 
Socket. . . .Cinch Mfg. Corp. No.133 65 10 001, or equivalent 
Base Medium Ceramic-Wafer Twelvar 5-Pin 

(JEDEC No.E5-65) 
Basing Designation for BOTTOM VIEW  12AQ 

Pin 1*- Internal Con-
nect i on--
Do Not Use 

Pin 2 -Plate 
Pin 3 - Same as Pin 1 
Pin 4 -Grid 
Pin 5 -Same as Pin 1 
Pin 6 -Same as Pin 1 
Pin 7 -Same as Pin 1 
Pin 8 -Cathode 
Pin 9 -Same as Pin 1 
Pin 10-Heater 
Pin 12 - Heater 

INDEX LARGE UJG 
• elm CUT OFF 
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INDUSTRIAL SERVICE 

Maximum Ratings, Absolute—Maximum Values: 

For operation at any altitude 

PLATE SUPPLY VOLTAGE  330 max. volts 
PLATE VOLTAGE   110 max. volts 
GRID VOLTAGE: 

Negative—bias value   55 max. volts 
Peak—positive value   2 max. volts 

GRID CURRENT  2 max. ma 
PLATE CURRENT   20 max. ma 
CATHODE CURRENT   15 max. ma 
PLATE DISSIPATION   1 max. watt 
PEAK HEATER—CATHODE VOLTAGE: 
Heater negative with respect tocathode. • 100 max. volts 
Heater positive with respect to cathode. • 100 max. volts 

Maximum Circuit Values: 

Grid—Circuit Resistance:b 
For fixed—bias operation 0  5 max. megohm 
For cathode—bias operation  1 max. megohm 

le Pin is cut off close to ceramic wafer. 

For operation at metal—shell temperatures up to 150° C. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Mtn. Max. 

Heater Current  1 0.125 0.145 amp 
Direct Interelectrode 

Capacitances: 
Grid to plate   2 0.8 1 piaf 
Grid to cathode, shell, and 

heater  2 3.4 5 Pod 
Plate to cathode, shell, and 

heater  2 1.3 2.1 pµf 
Heater to cathode   2 1 1.6 puf 
Plate to cathode  2 0.16 0.28 Muf 

Plate Current (1)   1,3 5.5 8.8 ma 
Plate Current (2)   1,4 — 50 Ma 

Transconductance (1)  1,3 7900 10900 µmhos 
Transconductance (2)   3,5 6900 — µmhos 
Transconductance Change: 
Difference between Trans— 
conductance (1) and Trans— 
conductance (2), expressed 
in per cent of Transconduc— 
tance (1)   — 15 

Reverse Grid Current  1,6 — 0.1 
Amprification Factor  1,3 54 74 
Heater—Cathode Leakage Current: 

Heater negative with 
respect to cathode 

Heater positive with 
respect to cathode 

1,7 

Ma 

- 5 ma 

1,7 - 5 ma 

0 

C-) 
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Leakage Resistance: 
Between grid and all other 

electrodes tied together . . . . 1,8 1000 - +regains 
Between plate and all other 
electrodes tied together . . . . 1,9 1000 - megohms 

Note 1: With 6.3 volts ac or dc on heater. 
Note 2: Measured in accordance with (IA Standard RS—M.A. 
Note 3: with dc plate supply volts • 110, cathode resistor • 100 ahem, 

and cathode—bypass capacitor • 1000 gr. 
Note e: With dc plate volts • 110, de grid volts • —5, and metal Shell 

connected to ground. 
Note 5: With 5.7 volts ac or dc on heater. 
Note 6: With dc plate volts • 150, grid supply volts . —1.7, grid 

resistor • 0.5 megohm, and metal shell connected to ground. 

Note 7: With 100 volts dc applied between heater and cathode. 

Note 8: With grid 100 voltsnegativewith respect to all other electrodes 
tied together. 

Note St Withplate300 volts-negative teth respect teall other electrodes 
tled together. 

SPECIAL tames & PERFORMANCE DATA 
Shock Rating: 

Impact Acceleration  1000 max. 
This test Is performed on a sample lot of tubes from each 

production run to determine ability of tube to withstand the 

specified impact acceleration. Tubes are held rigid in four 
different positions in a Navy Type, High—impact (flyweight/ 

Shock Machine and are subjected to 20 blows at the specified 
maximum impact acceleration. At the end of this test, tubes 

are criticized for change In transconductance, reverse grid 

current, and heater—cathode leakage current, and are then 

subjected to the Variable—Frequency Vibration Test described 
below. 

Fatigue Rating: 

Vibrational Acceleration   2.5 max. 9 
This test is performed on a sample lot of tubes to 

determine ability of tube to withstand the specified vibrational 

acceleration. Tubes are rigidly mounted, supplied with normal 

heater voltage only, and subjected for 48 hours to 2.5—g 
vibrational acceleration at 60 cycles per second in a direction 

perpendicular to the longitudinal axis of the tube. At the 
endof this test, tubes are criticized for the same character— 
istics and end—point values as in the Shock Rating Test 
described above. 

Variable-Frequency Vibration Performance: 

This test Is performed on a sample lot of tubes from each 
production run. The tube is operated under the conditions 

specified in CHARACTERISTICS RANGE VALUES for Transconductance 
Ill with the addition of a plate—load resistor of 2000 ohms. 
During operation, tube is vibrated in a direction perpendicular 

to the longitudinal axis of the tube through the frequency 

range from 50 to 15,000 cycles per second under the following 
conditions: a sweep rate of one octave per 30 seconds from 

RADIO CORPORATION OF AMERICA 
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50 to 3000 cps, a 7-second sweep from 3000 to 15,000 cps, 

a,,d a constaut vibrational acceleration- or I g. uuring the 
test, tube must not show an rms output voltage in excess 

of: 111 35 millivolts from 50 to 3000 cps, (2) 60 millivolts I) 
from 3000 to 6000 cps, and (3/ 500 millivolts from 6000 
to 15,000 cps. 

Low-Pressure Voltage-Breakdown Test: 

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

production run. In this test, tubes are operated with 240 
ras volts applied between plate and all other electrodes and 
will not break down or show evidence of corona when subjected 

to air pressures equivalent to altitudes of up to 100,000 feet. 

Heater Cycling: 

Cycles of Intermittent Operation   2000 min. cycles 

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

= 7.5 cycled one minute on and two minutes off; heater 100 
volts negative with respect to cathode; grid, plate, and metal 

shell connected toground. At the end of this test, tubes are 

tested for open heaters, heater-cathode shorts, and heater-
cathode leakage current. 

Shorts and Continuity: 

This test is performed on a sample lot of tubes from each 
production run. Tubes are subjected to the Thyratron-Type 

Shorts Test described in MIL-E-ID, Amendment 2, paragraph 

4.7.7, except that tapping is done by hand with a soft rubber 
tapperc. See accompanying Shorts-Test Acceptance-Limits curve. 

Tubes are criticized forpermanent or temporary shorts and open 
circuits. 

Early-Hour Stability Life Performance: 

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

production run to insure that tubes are properly stabilized. 

In this test, tubes are operated for 20 hours at maximum-

rated plate dissipation. After 2 hours of operation and 
again after 20 hours of operation, tubes are checked for 
transconductance under the conditions specified in CHARACTER-
ISTICS RANGE VALUES for Transconductance 111. A tube is 

rejected if its transconductance after two or 20 hours of 

operation has changed more than 10 per cent from the 0-hour 
value. 

100-Hour Life Performance: 

This test is performed on a sample lot of tubes from each 
production run to insure a low percentage of early-hour 
inoperatives. Tubes are operated for 100 hours at maximum-
rated plate dissipation, and then subjected to the Shorts and 

Continuity test previously described. Tubes must show a value 

not less than 6200 micromhos for Transconductance 111, and a 
value not greater than 0.2 microamperes for reverse grid current 

under conditions specified in CHARACTERISTICS RANGE VALUES. 

( 

_ ) 
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1000-Hour Conduction Life Performance: 
This test is performed on a sample tot of tubes from each 

production run to insure high quality of the individual tube 
and guard against epidemic failures due to excessive changes 

in any of the characteristics indicated below. In this test, 

tubes are operated for 1000 hours at maximum-rated plate 
dissipation, and then criticized for inoperatives, reverse 

grid current, heater-cathode leakage current, and leakage 
resistance. In addition, the average change in transconductance 

of the lot from the 0-hour value for Transconductance (II 

specified in CHARACTERISTICS RANGE VALUES, must not exceed 

15 per cent at 500 hours, and 20 per cent at 1000 hourS. 

1000-Hour Standby Life Performance: 

This test is performed on a sample lot of tubes from each 
production run. The tubes areoperatedfor1000 hours with only 

normal heater voltage applied. Tubes are criticized for Inter-

electrode leakage, reverse grid current, change In trans-
conductance of individual tubes from values at 0-hours and 

cathode interface resistance greater than 25 ohms. Interface 
resistance is measured by Method 8 of ASTM specification 

F300-577. 

Specifications for tapper supplied on p•quels. 

SHORTS-TEST ACCEPTANCE LIMITS 
10000 

8 
6 

4 

§ 2 
0 
ce 1000 
9 8 
2 6 

4 

2 

AREA OF ACCEPTABILITY 

2 4 6 8 2 4 6 8 2 4 6 8 
10 00 1000 

RESISTANCE OF SNORT—OHMS a1000 
92CS-10465 
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,400"teAK.214A.  

.200" MM. 
DIA. FLAT 

MET 
SHELL 

BASE 
JEDEC P0 ES-65 

.100" MIN. 

.130" MAX. 

Le—.435"1.4AX. 
(NOTE 0 

.62e 
MAX. 

-7--
ZONE 'A' 
(Non 2) 

.io" 

•= PIN CUT OFF 
92CS -10970 

NOTE 1: MAXIMUM OUTSIDE DIAMETER OF 0.440" IS PERMITTED 
ALONG 0.190" LUG LENGTH. 

MOTE 2: SHELL TEMPERATURE SHOULD BE MEASURED IN ZONE "A" 
BETWEEN BROKEN LINES. 

RADIO CORPORATION OF AMERICA 
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AVERAGE PLATE CHARACTERISTICS 

•••• 

In 

PLATE MILLIAMPERES 

92CM-10965 
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High-Mu Twin Triode 
9-PIN MINIATURE TYPE 

For Use in Mobile-Communications Equipment 
Operating from 6-Cell Storage-Battery Systems 

GENERAL DATA 
Electrical: 

Heater Characteristics and Ratings (»so/tits-Nazi's'', Values): 
Voltage (AC or DC)°  13.5 ±1.5 volts 
Current at heater volts = 13.5 . . . .   0.150 amp 
Peak heater-cathode voltage (Each unit): 
Heater negative with 

respect to cathode   100 max. volts 
Heater positive with 

respect to cathode   100 max. volts 
Direct Interelectrode Capacitances (Approx.): 

Without With 
External External 
Shield Shield') 

Grid—Drive Operation: 

Grid to plate (Each unit).   
Grid to cathode and heater 

(Each unit)  
Plate to cathode and heater 

(Unit No.1)  
Plate to cathode and heater 

(Unit No.2)  

Cathode-Drive Operation: 
Cathode to Plate 

1.6 1.6 mg 

2.5 2.5 Mid 

0.45 1.2 Mid 

0.38 1.3 Nuf 

(Unit No.1)  0.2 0.18d mod 
Cathode to plate 

(Unit No.2)   0.24 0,2d mg 
Cathode to grid and heater 

(_) (Each unit)  5d 
Plate grid and heater 5 
Pl  mg 

(Unit No.1)  1.9 L7d med 
Plate to grid and heater 

(Unit No.2)  1.8 2.7d mg 
Heater to cathode 

(Each unit)  2.8 2.8e mod 
Plate to plate   0.24 - pf 

(-- 1 Characteristics, Class AI Amplifier (Each Unit): 

Heater Voltage   13.5 volts 
Plate Supply Voltage   250 volts 
Cathode Resistor   200 ohms 
Amplification Factor   60 
Plate Resistance (Approx.)   10900 ohms 

_-) Transconductance   5500 'mhos 
Plate Current   10 ma 
Grid Voltage (Approx.) for plate ma = 10 . -12 volts 

RADIO CORPORATION OF AMERICA 
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Mechanical: 

Operating Position  Any 
Type of Cathodes  Coated Unipotential /(---
Maximum Overall Length   2-3/16" 
Maximum Seated Length  1-15/16" 
Length, Base Seat to Bulb TOP (Excluding tip). 1-9/16" 0/32" 
Diameter   0.750" to 0.875" 
Dimensional Outline See General Section 
Bulb   16-1/2 
Base   Small-Button Noval 9-Pin (JEDEC No.E9-1) f-----,, 

Basing Designation for BOTTOM VIEW   9EP 

Pin 1-Plate of 
Unit No.2 

Pin 2-Grid of 
Unit No.2 

Pin 3-Cathode of 
Unit No.2 

Pin 4 -Heater 
Pin 5-Heater 

Pin 6-Plate of 
Unit No.1 

Pin 7-Grid of 
Unit No.1 

Pin 8-Cathode of 
Unit No.1 

Pin 9-Do Not Use 

AMPLIFIER -- Class AI 
Values are for Each Unit 

Maximum Ratings, Absolute —Massnum Values: 

PLATE VOLTAGE  330 max. volts 
GRID VOLTAGE: 

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

PLATE DISSIPATION 2  75 max. watts 
BULB TEMPERATURE (At hottest 

point on bulb surface)   180 max. °C 

Maximum Circuit Values: 

Grid-Circuit Resistance: 
For fixed-bias operation 
For cathode-bias operation 

0  25 max. megohm 
1 max. megohm 

e seater will withstand momentary excursions from 11.0 to 16.0 volts. 
With external shield JEDEC No.315 connected to cathode of unit under 
test except as noted. 

C With external shield JEDEC No.115 connected to ground. 

d With external shield JEDEC No.115 connected to gridofunit under test. 

SPECIAL *ATM'S AND PERFORMANCE DATA 

Neater-Cycling: 
Cycles of Intermittent Operation   1160 min. cycles 

This test is performed on a sample lot of tubes from each 
production run under the following conditions: Heater volts = 
19.5 cycled one minute on and two minutes off; heater 135 
volts negative with respect to cathode; all other elements 

RADIO CORPORATION OF AMERICA 14 
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connected to ground. At the end of this test, tubes are tested 
for heater-cathode shorts and open circuits. 

Low-Frequency Vibration Performance: 

This test is performed on a sample lot of tubes from each 
production run under the following conditions: Units connected 

in parallel, heater volts = 13.5, plate-supply volts = 250, 
grid volts = -3, plate load resistor lohms1 . 2000, and vibra-

tional acceleration = 2.5 g at 25 cps. In this test, the ras 
output voltage must not exceed 150 millivolts. 

500-Hour Intermittent Life Performance: 

This test is performed on a sample lot of tubes from each 
production run to insure high quality of the individual tube 

and to guard against epidemic failures. Life testing is 
conducted underthe following conditions: Heater volts = 15.0 

and maximum-rated plate dissipation. 

e RADIO CORPORATION OF AMERICA 
Electron Tube Derision Harrison, PLi. 
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AVERAGE CHARACTERISTICS 
E =13.5 VOLTS 

PLATE VOLTS= 250  
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Beam Power Tube 

n 

. _ 

9-PIN MINIATURE TYPE 

Quick-Heating-Filament Type for 
Mobile-Communications Equipment 

GENERAL DATA 

Electrical: 

Filament, Coated: 
Voltage (AC or DC)   6.3 ± 10% volts 

When operated from storage-battery systems, the fila-
ment may be subjected to voltage variations as great 
as t so per cent. Although such extremes in filament 
voltage may be tolerated for short periods, increased 
equipment reliability can be achieved with improved 
supply-voltage regulation. 

Current at 6.3 volts 0  65 amp 
Heating time   Less than 1 second 

Direct Interelectrode Capacitances:a 
Grid No.1 to plate 0  14 max. Pf 
Grid No.1 to filament, grid No.3, 

and grid No  2   8.5 Pf 
Plate to filament, grid No.3, 

and grid No  2   5.5 pf 

Characteristics, Class AI Amplifier: 

Plate Voltage  200 volts 
Grid No  3  Connected to pin z at socket 
Grid-No.2 Voltage  185 volts 
Grid-No.1 Voltage  -6 volts 
Mu-Factor, Grid No.2 to Grid No  1   11.5 
Transconductance   6700 ,ethos 
Plate Current  36 ma 
Grid-No.2 Current  2.5 Ma 

Mechanical: 

Operating Position   Vertical, base up or down, 
or Horizontal with pins 2 and 8 in vertical plane 

Maximum Overall Length   2-5/8" 
Maximum Seated Length  2-3/8" 
Length, BaseSeat to Bulb Top(Excluding tip)  2" ± 3/32" 
Diameter   0.750" to 0.875" 
Dimensional Outline See General Section 
Bulb   T6-1/2 
Base   Small-Button Noval 9-Pin (JEDEC No.E9-1) 

e RADIO CORPORATION OF AMERICA 
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_  Rasing Designation for BOTTOM VIEW. . . . ....... 9P8 

Pin 1-Filament (-) 
Pin 2-Grid No.1 
Pin 3-Grid No.2 
Pin 4-LC (See NOTE) 
Pin 5-LC (See NOTE) 

Pin 6-Plate 
Pin 7-Grid No.3 
Pin 8-Grid No.2 
Pin 9-Filament (+) 

NOTE: May be used only under conditions speci-
fied in Operating Considerations. 

RF POWER AMPLIFIER & OSCILLATOR -- Class C Telegraphyb 
and 

RF POWER AMPLIFIER -- Class C FM Telephony 

Minimum ICAS' Ratings, Absolute-Maxsuum Values: 

U p to 171 Mc 

DC PLATE VOLTAGE  300 max. volts 
GRID No.3 (SUPPRESSOR GRID) . . . .Connect to Pin 1 at socket 
DC GRID-No.2 (SCREEN-GRID) 

SUPPLY VOLTAGE  300 max. volts 
DC GRID-No.2 VOLTAGE. . . . .   250 max. volts 
DC GRID-No.1 (CONTROL-GRID) VC:ILI:AGE : -125 max. volts 
DC PLATE CURRENT  60 max. ma 
DC GRID-No.2 CURRENT  10 max. ma 
DC GRID-No.1 CURRENT  5 max. ma 
PLATE INPUT   18 max. watts 
GRID-No.2 INPUT   1.5 max. watts 
PLATE DISSIPATION   10 max. watts 
BULB TEMPERATURE (At hottest 

point on bulb surface)  225 max. °C 

Typical ICASc Operation:d 

As amplifier at 175 Mc 

DC Plate Voltage  300 300 volts 
Grid No.3  Connected to pin a at socket 
DC Grid-No.2 Voltage'   160 185 volts 
DC Grid-No.1 Voltage f from a grid-No.1 

resistor of 18,000 ohms   -36 -39 volts 
Peak RF Grid-No.1 Voltage   41 43 volts 
DC Plate Current  50 60 ma 
DC Grid-No.2 Current  2.5 4 ma 
DC Grid-No.1 Current (Approx  )   2 2.2 ma 
Driving Power' (Approx  J   1 1 watt 
Useful Power Outputh (Approx  )   5.5 7 watts 

Maximum Circuit Values: 

Grid-Nod-Circuit Resistance 0  1 max. megohm 

C) 

C 
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PLATE MODULATED RF POWER AMPLIFIER -- Class C Telephony 

Carrier conditions per tube for use 
with °maximum modulation factorof 

Maximum ICA3c Ratings, Absolute—Maximum Values: 

UP to 1751s 
DC PLATE VOLTAGE  250 max. volts 
GRID No.3  Csamsct to Pin 1 at socket 
DC GRID-No.2 VOLTAGE  250 max. volts 
DC GRID-No.]. VOLTAGE  -125 max. volts 
DC PLATE CURRENT  60 max. ma 
DC GRID-No.2 CURRENT  10 max. ma 
DC GRID-No.]. CURRENT  5 max. ma 
PLATE INPUT   15 max. watts 
GRID-No.2 INPUT   1.4 max. watts 
PLATE DISSIPATION   7 max. watts 
BULB TEMPERATURE (At hottest 

point on bulb surface)  225 max. °C 

Typical ICA3c Operation:d 

AS :yg AW 

DC Plate Voltage  250 volts 
Grid No.3  Connected to pin 1 at socket 
DC Grid-No.2 VoltageJ   250 volts 
DC Grid-No.]. Voltagef from a grid-No.1 

resistor of 33,000 ohms   -70 volts 
Peak RF Grid-No.]. Voltage   75 volts 
DC Platt Current  60 ma 
DC Grid-No.2 Current  2.5 ma 
DC Grid-No.1 Current (Approx  )   2.1 ma 
Driving Powerg (Approx  )   1 watt 
Useful Power Outputs' (Approx  )   6.5 w ta 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance  0.1 max. megohm 

FREQUENCY MULTIPLIER 

Maximum ICA3c Ratings, Absolute-Maximum Values: 

DC PLATE VOLTAGE  300 max. volts 1 
GRID No.3 . . . . . . ....... Connect to pin 1 at socket 
DC GRID-No.2 SUPPLY VOLTAGE   300 max. volts 
DC GRID-No.2 VOLTAGE  250 max. volts 
DC GRID-No.1 VOLTAGE  -125 max. volts 
DC PLATE CURRENT  50 max. ma 
DC GRID-No.2 CURRENT  10 max. ma 
DC GRID-No.1 CURRENT  5 max. me 
PLATE INPUT   15 max. watts 
GRID-No.2 INPUT   1.5 max. watts 
PLATE DISSIPATION   10 max. watts 
BULB TEMPERATURE (At hottest 

point on bulb surface)  225 max. °C 

RADIO CORPORATION OF AMERICA 
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Typical 1CASc Operation: 

As doubter to 175 Nc 

CC Plate Voltage   250 300 volts 
Grid No  3  Connected to pin 1 at socket 

DC Grid-No.2 Voltage°  200 215 volts 
DC Grid-No.1 Voltage f from a grid-No.1 

resistor of 53,000 ohms  -53 -80 volts 
Peak RF Grid-No.1 Voltage  60 87 volts 
DC Plate Current   45 50 ma 
DC Grid-No.2 Current 3  4 3.4 ma 
DC Grid-No.1 Current (Approx.)   1 1.5 ma 
Driving Powerg (Approx.) 0  4 0.5 watt 
Useful Power Outputi (Approx.) 2  5 3.5 watts 

As tripier to 175 Mc 

DC Plate Voltage   250 250 volts 
Grid No  3  Connected to Pin 1 at socket 
DC Grid-No.2 Voltage °  180 225 volts 
CC Grid-No.1 Voltageg from a grid-No.1 

resistor of: 
50,000 ohms  -90 - volts 
60,000 ohms  - -108 volts 

Peak RF Grid-No.1 Voltage  105 118 volts 
DC Plate Current   40 50 ma 
DC Grid-No.2 Current 2  5 3.4 ma 
DC Grid-No.1 Current (Approx.) 1  8 1.8 ma 
Driving Powerg (Approx.) 04 0.6 watt 
Useful Power Outputh (Approx.) 1  4 2 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 0  1 max. megohm 

Without external shield. 

Key-down conditions per tube without amplitude modulation. Amplitude 
modulation essentially negative maybe used if the positive peak of the 
audio-frequency envelope does not exceed 115 per cent of the carrier 
tond it ions. 

C Intermittent Commercial and Amateur Service. 

d pins g and 5 at rf ground. 

e Obtained preferably from a separate source or from the plate-voltage 
supply with a voltage divider. If a series resistor is used, it should 
be adjustable to permit obtaining the desired operating plate current 
after initial tuning adjustments are completed. 

Obtained from a grid-No.1 resistor, or from a combination of grid-No.1 
resistor and either fixed supply or cathode resistor. The combination 
of grid-No.1 resistor and fixed supply has the advantage of not only 
protecting the tube from damage through loss of excitation but also of 
minimizing distortion by bias-supply compensation. 

9 Driving power Includes circuit losses and is the actual power measured 
at the input to the grid circuit. 

h Measured at load. 

Obtained preferably from a separate source modulated along with the 
plate supply, or from the modulated plate supply through a series 
resistor. It is recommended that this resistor be adjustable to permit 
obtaining the desired operating plate current after initial tuning 
adjustments are made. 

' 
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CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Mtn. Max. 

Filament Current  1 0.59 0.71 amp 
Transconductance 1  2 5700 - mmhos 
Plate Current 1  2 27 52 me 
Plate Current   1,3 - 75 Pa 
Grid-No.2 Current 1  2 - 5 ma 
Reverse Grid-No.1 Current 1  4 - 1 pa 
Leakage Resistance: 

Between grid No.1 and all 
other electrodes tied together. 1,5 100 - megohms 

Between plate and all other 
electrodes tied together. . . . 1,6 100 - megohms 

Note 1: With 6.3 volts dc on filament. 

Note 2: With dc plate volts= 200, grid No.I connected to pin 1 at socket, 
dc grid-No.2 volts = 185, and dc grid-No.1 volts • -S. 

Note 3: with dc plate volts = 200, grid No.3 connected to pin 1 at 
socket, dc grid-No.2 volts = 185, and dc grid-No.1 volts = -Id. 

Mote 4: With dc plate volts • 215, grid No.I connected to pin 1 at 
socket, dc grid-No.2 volts . 215, and dc grid-No.1 resistor = 
0.1 megohm. 

Note 5: With grid lio.1 100 volts negative with respect to all other 
electrodes tied together. 

Note 6: With plate300volts negative with respect to all otherelectrodes 
tied together. 

OPERATING CONSIDERATIONS 

The socket connections to Oznaa and 5. which are designated 

LC on the basing diagram, may be used to minimize the ab-

sorption of rf power in the filament circuit by connecting 
pins4 and 5 to ground'through a capacitor, close to the socket. 

Pin l is directly grounded and pin 9 is bypassed by using a 
feedthrough capacitor when bringing this filament lead through 

the chassis. 

Shtelding of the 7905 may be used in "straight-through" 
rf amplifier service to minimize external feedback from the 

plate to grid No.l. A grounded shield crossing the terminal 
end of the tube socket through the space between pins 2 and 3 

and the space between pins 8 and 9, is generally adequate for 

this purpose. No shielding is necessary for either frequency 

doubler or tripler operation. 

RADIO CORPORATION OF AMERICA 
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4-6.3 VOLTS DC 
OR D No 3 CONNECTED TO PIN I AT SOCKET. 
GRID-No.2 VOLTS • 85 
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Medium-Mu Triode 
NUVISTOR TYPE 

For Use with Low-Voltage Power Supplies 
in Industrial and Military Applications 

GENERAL DATA 

Electrical: 

Heater Characteristics and Ratings: 
Voltage (AC or DC)  6.3t0.6 volts 
Current at heater volts . 6.3   0.135 amp 
Peak heater-cathode voltage: 

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

Direct Interelectrode Capacitances (Approx ): 
Grid to plate  2.1 Pf 
Grid to cathode, shell, and heater. .   4.0 Pf 
Plate to cathode, shell, and heater .   1.7 Pf 
Plate to cathode 0  34 Pf 
Heater to cathode   1.4 Pf 

Characteristics, Class AI Amplifier: .. 

Plate Supply Voltage  24 volts 
Grid  Connected to negative end of cathode resistor 
Cathode Resistor  100 ohms 
Amplification Factor  11.5 
Plate Resistance (Approx  )   1530 ohms 
Transconductance  7500 pmhos 
Plate Current   8.7 me 
Grid Voltage (Approx.) for plate '40=50. -5 volts 

Mechanical: 

Operating Position  Any 
Type of Cathode   Coated Unipotential 
Maximum Overall Length 0  800" 
Maximum Seated Length 0  625" 
Maximum Diameter 0  440" 
Weight (Approx  )  1.9 grams 
Envelope  Metal Shell MT4 
Socket: 

Crimp Mounting --
Cinch Mfg.,Co., 1026 South Homan Ave., Chicago 24, Ill., 

No.133 65 10 001. U Industrial Electronic Hardware Corp., 109 Prince Street, 
New York 12, N.Y., No.MS4 0905-1, MSN 0905-2, MSN 0905-
3; or equivalent. 

Flange Mounting --
Cinch Mfg. Co., No.133 65 10 003, or equivalent. 

Printed Board (Stand-off) --
Cinch Mfg. Co., No.133 65 10 041, or equivalent. 

Indicates a change. 
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(JEDEC No.E5 65) 

.11» 

Basing Designation for BOTTOM VIEW  12AQ 

Pin la-Do Not Use 
Pin 2 -Plate 
Pin 3 -Same as Pin 1 
Pin 4 -Grid 
Pin 5 -Same as Pin 1 
Pin 6 -Same as Pin 1 
Pin 7 -Same as Pin 1 
Pin 8 -Cathode 
Pin 9 -Same as Pin 1 
Pin 10 -Heater 
Pin 12 -Heater 

(.(( 

INCIEX•LAROE Lue 
ray SHOAT PIN; IC—CIO NOT USE 

INDUSTRIAL SERVICE 

Maximum Ratings, Absolute-Nartiuet Values: 

For operatIon at any attstude 

PLATE VOLTAGE   50 max. volts 
GRID VOLTAGE: 

Negative-bias value   55 max. volts 
Peak-positive val ue   2 max. volts 

GRID CURRENT  2 max. ma 
CATHODE CURRENT   15 max. ma 
PLATE DISSIPATION 0  45 max. watt 

Operat ion: 

Plate Supply Voltage  12 24 vol ts 
Grid Supply Voltage   - 0.7 volt 
Gr id Resistor   33000 ohms 
Ampl i f icat ion Factor  12 12 
Plate Resistance (APProx  1500 1500 ohms 
Transconductance  8000 8000 gmhos 
Plate Current   5.5 9.5 ma 

Maximum Circuit Values: 

Grid-Circuit Res i stance: b 
For f ixed-bias operation  10 max. megohrns 
For cathode-bias operation  10 max. megohms 

a Pin is of a length such that its end does not touch the socket insert ion 
plane. 

For operation at metal-shell temperatures up to 150° C., metal-shell tem-
peratures are measured in zone •A• (See teens {omit Out Line). For tem-
peratures above 150. C., see accompany ing Grid-Circuit-kits is tance Rating 
Chart . 

CHARACTERISTICS RANGE VALUES 

Note Min. Max. 

Heater Current  1 0.125 0.145 
Di rect I nterel ect rode 
Capacitances: 
Grid to plate   

o 

an ( 

2 1.8 2.4 Of 
-.indicates a chame. 
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8056 
Note Min. Max. 

Grid to cathode, shell, 
and heater  2 3.4 4.6 Pf 

Plate to cathode, shell, 
and heater  2 1.4 2.0 Pf 

Heater to cathode  2 1.1 1.7 Pf 
Plate to cathode  2 0.26 0.42 pf 

Plate Current (1) 1  3 6.7 10.7 ma 
Plate Current (2) 14 - 50 ma 

Transconductance (1) 1  3 6500 8500 pathos 
Transconductance (2) 3  5 5700 - pathos 
Transconductance Change: 

Difference between trans-
conductance (1) and trans-
conductance (2), expressed 
in per cent of transcon-
ductance (1)  - 15 

Reverse Grid Current 1  6 - 0.05 
- Amplification Factor 13 9 14 

Heater-Cathode Leakage Current: 
Heater negative with 

respect to cathode 1  7 - 5 
Heater positive with 

respect to cathode 1  7 - 5 
Leakage Resistance: 
Between grid and all other 
electrodes tied together. . • 1,8 1000 

Between plate and all other 
electrodes tied together. . . 1,9 1000 

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

Sot. 2: Measured in accordance with (IA Standard eS-191-A. 

Mete 5: With dc plate supply volts . 24, cathode resistor m TOO Ohms, 
and cathode-bypass capacitor . 1000 pf. 

Note 4: With dc plate volts = 24, dc grid volts = -10, and metal shell 
connected to ground. 

Note 5: With 5.7 volts ac or dc on heater. 

Note 6: With dc plate volts . 40, grid supply volts = -2, grid resistor 
. = 1 megohm, and metal shell connected to ground. 

- Note 7: With 100 volts dc applied between heater and cathode. 

Note 8: With grid 100 volts negative with respect to all other electrodes 
tied together. 

Note 9: with plate 100 volts negative with respect to all other electrodes 
tied together. 

SPECIAL RATINGSSPERFORMANCE DATA 

/05 

pa 

pa 

- megohms 

- nbegohms 

Shock Rating: 

Impact Acceleration   1000 max. 
This test is performed on a sample lot of tubes from each 

production run to determine ability of tube to withstand the 
specified impact acceleration. Tubes are held rigid in four 

different positions in a Navy Type, High-impact (flyweight) 
Shock Machine and are subjected to 20 blows at the specified 

- maximum impact acceleration. At the end of this test, tubes 

are criticized for change in transconductance, reverse grid 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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8056 
current, and heater-cathode leakage current, and are then 
subjected to tne variante-Frequency Test described beiu. 

Fatigue Rating: 

Vibrational Acceleration 2  5 max. 

This test is performed on a sample lot of tubes to deter-

mine ability of tube to withstand the specified vibrational 
acceleration. Tubes are rigidly mounted, supplied with nomi-

nal heater voltage only, and subjected for 48 hours to 2.5-g 
vibrational acceleration at 60 cycles per second in the Xi 
position. At the end of this test, tubes are criticized for 

the same characteristics and end-point values as in the Shock 

Rating Test described above. 

Variable-Frequency Vibration Performance: 

This test is performed on a sample lot of tubes from each 
production run. The tube is operated under the conditions 

specified in CHARACTERISTICS RANGE VALUES forTransconductance 
111 with the addition of a plate-load resistor of 2000 ohms. 

During operation, tube is vibrated in the X, position through 

the frequency range from 50 to 15,000 cycles per second under 

the following conditions: a sweep rate of one octave per 30 
seconds from 50 to 3000 cps, a 7-second sweep from 3000 to 
15,000 cps, and a constant vibrational acceleration of 4 g. 

During the test, tube must not show an output voltage across 
the plate-load resistor in excess of: Ill 20 rms millivolts 

from 50 to 3000 cps, 121 50 peak millivolts from 3000 to 6000 

cps, and 131 500 peak millivolts from 6000 to 15.000 cps. 

Low-Pressure Voltage-Breakdown Test: 

This test is performed on a sample lot of tubes from each 
production run. In this test, tubes are operated with 250 

rms volts applied between plate and all other electrodes and 
will not break or show evidence of corona when subjected to 

air pressures equivalent to altitudes of up to 100,000 feet. 

Heater Cycling Life Performance: 

Cycles of Intermittent Operation  2000 min. cycles 

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

production run under the following conditions: heater volts 
= 8.5 cycled one minute on and two minutes off; heater 180 

volts negative with respect to cathode; grid, plate, and metal 
shell connected to ground. At the end of this test, tubes are 

tested for open heaters and heater-cathdde shorts. 

Shorts and Continuity: 
This test is performed on a sample.lot of tubes from each 

production run. Tubes are subjected to the Thyratron-Type 

Shorts Test described in M11.-E-10, Amendment 2, Paragraph 
4.7.7, except that tapping is done by hand with a soft rubber 
tapper c . See accompanying Shorts-Test AccePtance-Lintts 

curve. Tubes are criticized for permanent or temporary shorts 
and open circuits. 

( 

( 
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Early-Hour Stability Life Performance: 

This test is performed on a sample lot of tubes from each 
production run to insure that tubes are properly stabilized. 

In this test, tubes are operated for 20 hours at maximum-
rated plate dissipation. After 2 hours of operationandagain 

after 20 hours of operation, tubes are checked for transcon-

ductance under the conditions specified in CHARACTERISTICS 

RANGE VALUES for Transconductance 111. A tube is rejected if 
its transconductance after 2 or 20 hours of operation has 

changed more than 10 per cent from the 0-hour value. 

100-Hour Life Performance: 

This test is performed on a sample lot of tubes from each 
production run to insure a low percentage of early-hour in-

operatives. Tubes are operated for 100 hours at maximum-rated 
plate dissipation, and then subjected to the Shorts and Con-

tinuity Test previously described. Tubes must then show a 

transconductance of not less than 5500 µmhos under the.. 
conditions specified In CHARACTERISTICS RANGE VALUES for 
Transconductance Ill. 

1000-Hour Conduction Life Performance: 

This test is performed on a sample lot of tubes from each 
production run to insure high quality of the Individual tube 

and guard against epidemic failures due to excessive changes 
in any of the characteristics Indicated below. In this test, 

tubes are operated for 1000 hours at maximum-rated plate 

dissipationd, and then criticized for .inoperatives, reverse 
grid current, heater-cathode leakage current, and leakage 
resistance. In addition, the average change in transconduct-

ance of the lot from the 0-hour value for Transconductance 11) 

specified in CHARACTERISTICS RANGE VALUES, must not exceed i5 
per cent at 500 hours, and 20 per cent at loce hours. 

1000-Hour Standby Life Performance: 

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

production run. The tubes are operated for 1000 hours with 

only heater voltage applied. Tubes are criticized for inter-
electrode leakage, reverse grid current, and for cathode inter-.-
face resistance greater than 25 ohms. Interface resistance IS 
measured by Method B of ASTM specification F300-577. 

d Specifications for tapper supplied on request. 
d At metal-shell temperature of tee e. 

...Indicates a change. 
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A00 stAx.ciet.1 

MT4 
METAL 
SHELL 

.625 
MAX. 

MAX. 

1 1-- 

ZONE 'A 
(NOTE 2) 

A90  

A35MAXAMA.--0.1 215-65 
JEC 1 (NOTE0 

92CS-12024 

DIMENSIONS IN INCNES 

BOTTOM VIEW 
Showing Arrangement for All II Base Pins 

•.SPIORT PIN 
111£11-Ibe2 

MODIFIED BOTTOM VIEW 
With Element Connections Indicated 

and Short Pins Not Shown 

NOTE I: MAXIMUM OUTSIDE DIAMETER OF 0.440" IS PERMITTED 

ALONG 0.190" LUG LENGTH. 

NOTE 2: METAL—SHELL TEMPERATURE SHOULD BE MEASURED IN 

ZONE .A". 

RADIO CORPORATION OF AMERICA 
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AVERAGE PLATE CHARACTERISTICS 

Et.6.3 VOLTS 
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AVERAGE PLATE CHARACTERISTICS 

With Grid Current as Variable 
• 6.3 VOLTS 
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SHORTS-TEST ACCEPTANCE LIMITS 
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High-Mu Triode 
NUVISTOR TYPE 

For Cathode-Drive-Amplifier Applications at Frequencies 
Up to 1200 NH: andas an Oscillator Tube having Excellent 

Stability Over a Wide Range of Frequencies 

ELECTRICAL CHARACTERISTICS 

Bogey Values 

Heater Voltage, AC or DC   Eh 6.3 
Heater Current at Eh 6. 3 V  Ih 135 
Direct Interelectrode Capacitances 

Input: K to (G, S, H)  cl 6.0 pF 
Output: P to (G, S, H)   op 1.3 pF 
Cathode to plate   
Heater to cathode  ckt 0.046 max pF 

Ch pF 

CLASS AI AMPLIFIER 

For Following Characteristics see Conditions 

Amplification Factor   » 70 
Plate Resistance (Approx.)   rp 5600 n , 
Transconductance   gm 12400 ¡dolt° 
DC Plate Current   lb 10 mA 
Cutoff DC Grid Voltage for lh. 10 A. Ec(co) -5 V 

Conditions 
Neater Voltage   En 6.3 Y 
Plate Supply Voltage   Ebb 110 V 
Grid Supply Voltage  Ecc 0 V 
Cathode Resistor   Rk 47 n 

ABSOLUTE-MAXIMUM RATINGS 

For operation at any altitude 
Plate Supply Voltage   
DC Plate Voltage   380 V 

160 V Grid Voltage 
DC positive value  Ec 0 V 
DC negative value  Ec -55 V 

Peak Heater-Cathode Voltage  ehkm ±100 V 
Heater Voltage, AC or DC   Eh 5.7 to 6.9 
Average Cathode Current  lkiav) 15 mA 
Plate Dissipation  rb 1.5 II 

MAXIMUM CIRCUIT VALUES 
Grid-Circuit Resistancea 

For fixed-bias operation   Rp(ckt) 0.5 mn 
For cathode-bias operation   Rg(00 I mn 

V 
mA 

Ci) RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. .I. 
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MECHANICAL CHARACTERISTICS 

Operating Position   Any 
Type of Cathode Coated Unipotential 
Maximum Overall Length (1m)  0.985 in 
Maximum Seated Length (Imm)  0.780 in 
Maximum Diameter (dm)  0.440 in 
Weight (Approx.) 2  2 g 
Dimensional Outline  JEDEC No.4-6 
Envelope   JEDEC MT4 
Base . . . . Medium-Ceramic-Wafer Twelvar 5-Pin (JEDEC E5-79) 

BASING DIAGRAM (Bottom View) 

Pin 2-Cathode 

Pin 4-Cathode 

Pin lb-Do Not Use 

Pin 8-Cathode 

Pin10-Heater 

Pin 12- Heater 

Metal Shell-Grid 
Top Cap-Plate 

I2CT 

INDEX • LARGE LUG 
• • SHORT PIN—IC 

TYPICAL OPERATION 

As Cathode-Drove RF Aaploper 
Frequency  f 450 700 1200 MHz 
Heater Voltage   Eh 6.3 6.3 6.3 V 
Plate Supply Voltage   Ebb 110 110 110 V 
Cathode Resistor   Rk 47 47 47 fl 
Average Plate Current  lb(av) 10 10 10 mA 
Bandwidth  6 12 12 MHz 
Power Gain   - 16.5 12.5 10.5 dB 
Noise Factorc  NF 6.5 9.5 12.2 di 

a For operation at metal-shell temperature of 150 °C. For operation at 
other metal-shell temperature.. see Grid-Circuit Resistance Chart. 
Metal-shell temperature are measured in sone "A" (See Disensional 
Outline). 

b Pin 7 is of such • length such that its end does not touch the socket 
insertion plane. 

C ATV0n moist source. Input ía tuned for optimum value. 

-..Indicetes oIlanere. 

DATA I RADIO CORPORATION OF AMERICA 
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INITIAL CHARACTERISTICS LIMITS 

Note Min Max 
Neater Current   Ih 1 0.125 0.145 A 
Direct Interelectrode 
Capacitances 
Cathode to plate   Ckp 2 0.044 PF 
Cathode to grid e. shell 
and heater  ci 2 5 7 pF 
Plate to grid e. shell 
and heater  co 2 1.1 1.5 pF 
Heater to cathode  k 2 1.1 1.7 OF ' 

Plate Current (1)  194 1,3 7.8 13.2 mA 
Plate Current (2)  21b 1,4 50 µA 
Transconductance (1) . 1 gm 1,3 10000 14800 µmho 
Transconductance (2) . . 2 gm 3,5 8700 - µmho 
Reverse Grid Current . . ... 1,6 - 0.1 HA 
Amplification Factor . . . g 1,3 54 86 
Heater-Cathode Leakage 

Current   Ihk 1'7 t5 HA 
Leakage Resistance: 

Between grid and all other 
electrodes tied together. r9 -all 1,8 5000 - MO 

Between plate and all other 
electrodes tied together. r -all 1,9 10000 - mn 1 

11 

Note I: With Ef . 6.3 V. 

Mote 2: Measured without external shield in accordance with the 
current issue of EIA Standard RS-191. 

Note 3: With Ebb - 110 V, R = 47 n, Ck = 1000 µF. 

Note 4: With Eh = 110 V, Ec = -5 V. 

Note 5: With Ef = 5.7 V. 

Note 6: With Eb = 150 V, Ec -1'3 V, Elg 0'5 mn. 
Note 7: With Ehk ±100 V. 
Note 8: With E-all = -100 V. 
Note 8: With E17,-all = -300 V. 

SPECIAL RATINGS & PERFORMANCE DATA 

Shock Rating 

Impact Acceleration  1000 max g.. 

This test is performed on a sample lot of tubes to deter-
mine ability of tube to withstand the specified impact accel-
eration. Tubes are held rigid in four different positions in 
a Navy Type, Nigh-impact (flyweight) Shock Machine and are sub-
jected to 20 blows at the specified maximum impact acceleration. 
At the end of this test, tubes are criticized for change in 
t ran sconduc t ance , reverse grid current, and heater-cathode 
leakage current, and are then subjected to the Variable-Frequency 
Vibration Test described below. 

Indicate. a change. 

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

DATA 2 
10-66 



8058 

Vadiablii-Fequency Yibration Performau e--

This test is performed on a sample lot of tubes from each 
production run. The tube is operated under the conditions 
specified in CHARACTERISTICS RANGE VALUES for Transconductance 

(1) with the addition of a plate-load resistor of 2000 ohms. 
During operation, tube is vibrated in a direction perpendicu-
lar to the logitudinal axis of the tube through the frequency 
range from 50 to 15,000 c/s per second under the following 

conditions: a sweep rate of one octave per 30 seconds from 
50 to 3900 c/a, a 7-second sweep from 3000 to 15,000 c/a, and 
a constant vibrational acceleration of 1.g. During the test, 
tube must not show an output voltage in excess of: (1) 35 
millivolts rms from 50 to 3000 c/s, (2) 80 millivolts peak 
from 3000 to 6000 c/a ; and (3) 700 millivolts peak from 6000 

to 15,000 c/a. 

Low-Pressure Voltage-Breakdown Test 

This test is performed on a sample lot of tubes. In this 
test, tubes are operated with 250 volts ras applied between 
plate and all other electrodes and will not break down or show 
evidence of corona when subjected to air pressures equivalent 
to altitudes of up to 100,000 feet. 

Heater Cycling 

Cycles of intermittent Operation   2000 min cycles 

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

production run under the following conditions: heater volts 
= 7.5 cycled one minute on and two minutes off, heater 100 
volts negative with respect to cathode; grid & metal shell and 
plate connected to ground. At the end of this test, tubes are 
tested for open heaters, heater-cathode shorts, and heater-
cathode leakage current. 

Shorts and Continuity 

This test is performed on a sample lot of tubes from each 
production run. Tubes are subjected to the Thyratron -Type 
Short. Test described in MIL-E-ID, Amendment 2, Paragraph 
4.7.7, except that tapping is done by hand with a soft rubber 

tapper. d See accompanying Shorts-Test Acceptance-Limits 
curve. Tubes are criticized for permanent or temporary shorts 
and open circuits. 

1000-Hour Conduction Life Performance 

This test is performed on a sample lot of tubes from each 
production run to insure high quality of the individual tube 
and guard against epidemic failures due to excessive changes 
in any of the characteristics indicated below. In this test, 
tubes are operated for 1000 hours at maximum-rated plate 

dissipation andwith a metal-shell temperature of 150 °C; then 
criticized for inoperatives, reverse grid current, heater-
cathode leakage current, and leakage resistance. In addition, 
the average change in transconductance of the lot from the 0-
hour value forTransconductance Il) specified in CHARACTERISTICS 

RANGE VALUES, must not exceed 15 per cent of 500 hours, and 20 
per cent at 1000 hours.  

DATA 2 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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1nterelectrode Leakage 
Leakage Resistance between plate 
and all other electrodes tied together . . .10000 min siegohats 

This test is performed on a sample lot of tubes from each 
production run under the following conditions: heater volts 
(ac or dc) = 6.3, plate volts = 300 negative with respect to 
all other electrodes tied together. 

Leakage Resistance between grid 
and al I other electrodes tied together . . . 5000 min megohos 

This test is performed on a sample lot of tubes from each 
production run under the following conditions: heater volts 
(Sc or dc) = 6.3, grid volts = 100 negative with respect to 
all other electrodes tied together. 

Speeifieetioo for tapper will be «pi:died on weren't. 

C) RADIO CORPORATION OF AMERICA 
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250 t.005 
— 1 DIA. 

J75 220 
MM. 9191. 

CERAMIC 
INSULATOR 
.420 MAX. INA. 

BASE 
JEDEC No. ES-79 

.435 MAX.DIA.4 
(NOTE I) DIMENSIONS IN INCHES 

BOTTOM VIEW 

Showing Arrangement of All 6 Base Pins 

CERAMIC 
/WAFER 

•.SRORT PIN 

SMALL 
LUG 

92CS-140*2 

MODIFIED BOTTOM VIEW 

With Element Connections Indicated and Short Pin Not Shown 

LARGE 
LUG 

Noce- issu  

DIMENSIONS IN INCHES 

Note I: Maximum outside diameter of 0.440 inch is permitted along 
0.1q0" lug length. 

Note 2: Metal-shell temperature should be measured in roue 

DATA 3 RADIO CORPORATION OF AMERICA 
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Average Plate Characteristics 
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PLATE MILLIAMPERES 

92010-11426R1 
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Average Characteristics 
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Shorts-Test Acceptance Limits 
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Power Pentode 
9-PIN MINIATURE TYPE 

For Mobile-Communications Equipment Operating from 6-Cell 
Storage-Battery Systems. Useful as a Class-C RF-Power-
Amplifier, Oscillator, and Frequency-Multiplier Tube up 
to 40 Mc, and as a Modulator and AF-Power-Amplifier Tube. 

GENERAL DATA 

Electrical: 

Heater Characteristics and Ratings (Absolute-gaximwm Values): 
Voltage (AC or DC)*   13.5 ± 1.5 volts 
Current at heater volts - 13  5 0  275 AIM 
Peak heater-cathode voltage: 
Heater negative with 

respect to cathode  120 max. volts 
Heater positive with 

respect to cathode  120 max. volts 
Direct Interelectrode Capacitances (Approx.):b 

Grid No.1 to plate 0  063 Me 
Grid No.1 to all other electrodes 

except plate  10.2 He 
Plate to all other electrodes 
except grid No  1   3.5 )itf 

Characteristics, Glees AI Amollflor: 

Heater Voltage  13.5 volts 
Plate Supply Voltage  250 volts 
Grid No.3  Connected to cathode at socket 
Grid No.2 Supply Voltage  150 volts 
Cathode Resistor  120 ohms 
Plate Resistance (Approx  )   0.1 megohm 
Transconductance  11500 ¿mhos 
Plate Current   19 ma 
Grid-No.2 Current   3.5 ma 
Grid-No.1 Voltage (Approx.) for 

plate µa - 20   -10 volts 

Mechanical: 

Operating Position  Any 
Type of Cathode   Coated Unipotential 
Maximum Overall Length  2-3/16" 
Maximum Seated Length   1-15/16" 
Length, Base Seat toBulb Top(Excluding top) . 1-9/16" 0/32" 

0  750" to 0.875" 
Dimensional Outline   See General Section 
Bulb T6-1/2 
Base Small-Button Noval 9-Pin (JEDEC No.E9-1) 

Diameter 

RADIO CORPORATION OF AMERICA 
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Basing Designation for BOTTOM VIEW  9GK 

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

Internal 
Shield 

Pin 4-Heater 
Pin 5-Heater 

Pin 6-No Internal 
Connection 

Pin 7-Plate 
Pin 8-Grid No.2 
Pin 9-Grid No.3, 

Internal 
Shield 

AF POWER AMPLIFIER --Class AI 

Maximum Ratings, Absolute-Maxtmum Values: 

PLATE VOLTAGE   330 max. volts 
GRID No.3 (SUPPRESSOR GRID) . . .Connect to cathode at socket 
GRID-No.2 (SCREEN-GRID) VOLTAGE   180 max. volts 
GRID-No.1 (CONTROL-GRID) VOLTAGE: 

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

GRID-No.2 INPUT   1 max. watt 
PLATE DISSIPATION   5 max. watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance: 
For fixed-bias operation 0  1 max. megohm 
For cathode-bias operation  0.25 max. megohm 

RF POWER AMPLIFIER & OSCILLATOR--Class C Telegraphyc 
and 

RF POWER AMPLIFIER--Class C FM Telephony 

Maximum CCSd Ratings, «Absolute-Narimum Values: 

DC PLATE VOLTAGE. . . . .  300 max. volts 
DC GRID No.3 (SUPPRESSOR GRID). .Connect to cathode at socktt 
DC GRID-No.2 (SCREEN-GRID) VOLTAGE  175 max. volts 
DC GRID-No.1 (CONTROL-GRID) VOLTAGE: 
Negative-bias value   50 max. volts 

DC PLATE CURRENT  33 max. ma 
DC GRID-No.2 CURRENT 5  5 max. ma 
DC GRID-No.1 CURRENT  3 max. ma 
GRID-No.2 INPUT   1 max. watt 
PLATE DISSIPATION   5 max. watts 

Typical Operation: 

At frequencies ut to 40 Mc 

Heater Voltage  13.5 13.5 13.5 volts 
DC Plate Voltage  200 250 300 volts 
Grid No.3  Connected to cathode at socket 
DC Grid-No.2 Voltage  115 145 175 volts 
DC Grid-No.1 Voltage  -7 -9 -12 volts 
Peak RF Grid-No.1 Voltage   9 11 16 volts 
DC Plate Current  14.5 20 26 ma 
DC Grid-No.2 Current  3 4.1 5.5 ma 
DC Grid-No.1 Current (Approx.). 0.6 0.85 1 ma 

RADIO CORPORATION OF AMERICA 
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Driving Power (Approx.)   10 12 15 mw 
Power Output (Approx  )   1.5 2.7 4 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 0  1 max. megohm 

FREQUENCY MULTIPLIER 

Maximum CCS4 Ratings, Absolute-Nax:mum Values: 

Same as for RF POWER AMPLIFIER & OSCILLATOR 
' ) 

Typical Operation: 

As doubler up to 40 Mc 

DC Plate Voltage  200 250 300 volts 
Grid No.3  Connected to cathode at socket 
DC Grid-No.2 Voltage  115 145 175 volts 
DC Grid-No.1 Voltage  -16 -20 -25 volts 
Peak RF Grid-No.1 Voltage   19 24 31 volts 
DC Plate Current  11 15 20 f113 

DC Grid-No.2 Current  2 3 4 Me 

DC Grid-No.1 Current (Approx.). 0.3 0.45 0.6 ma 
Driving Power (Approx.)   5 9 13 mw 
Useful Power Output (Approx.) . 1.4 1.9 2.5 watts 

Maximum Circuit Values: 

Grid -No.1 -Circuit Resistance 0  1 max. megohm 

à The heater will take momentary excursions of 11.0 to 16.0 volts. 

b Without external shield. 

C key-down conditions per tube without amplitude modulation. Amplitude 
modulation essentially negative may be used If the positive peak of 
the audio-frequency envelope does not exceed 115 per cent of the car-
rier conditions. 

• Continuous Commercial service. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Mtn. Max. 

' Heater Current  1 0.260 0.290 amp 
Transconductance 1  2 8500 14500 mmhos 
Plate Current 1  3 13 25 ma 
Grid-No.2 Current 1  3 2 5 me 
Reverse Grid-No.1 Current . . . . 1,4 - 1.5 Pa 
Heater-Cathode Leakage Current: 

/ .Heater negative with 
respect to cathode 1  5 20 pa • , 

Heater positive with 
respect to cathode 1  5 20 pa 

Leakage Resistance: 
Between grid-140.1 and all other 
electrodes tied together. . . 1,6 50 - megohmm 

Between plate and all other 
electrodes tied together. . . 1,7 50 - megohms 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Rate I: With at or ec heater yetis 
Mote 2: with dc-plate-supply volts = 250, grid-No.2 volte = 150. grid 

No.5 connected to cathode at socket, cathode reststor(ohms) 
120, and cathode-bypass capacitor (et) . 1000. r-

Pete 5: With dc plate-supply volts = 250, grid-No.2 supply. volts = 150, grid 
ao.5 connected tocathode at socket, and cathode resistor (ohms) = 120. 

Rote 4: With dc plate-supply volts 250. grid-No.2 supply volts . 150, 
grid No.5 connected to cathode at socket, cathode resistor (ohms) 

120. and grid-No.1 resistor (megohms) . 1. 

Note 5: With 100 volts dc between heater and cathode. 
Mete 6: with grid No.I 100 volts negative with respect to all other 

electrodes tied together. 
Note 7: With plate 300 volts negative with respect to all other eleC- ( 

trodes tied together. 

SPECIAL RATINGSAPERFORNANCE DATA 

Neater-Cycling Life Performance: 
This test Is performed on a sample lot of tubes from each 

production run. A minimum of 2000 cycles of intermittent 
operation is applied under the following conditions: heater 
volts = 19.5 cycled one minute on and two minutes off, heater 
135 volts negative with respect to cathode, and all other 

elements connected to ground. At the end of this test, tubes 

are checked for heater-cathode shorts and open circuits. 

Low-Frequency Vibration Performance: 
This test is performed on a sample lot of tubes from each 

production run under the following conditions: heater volts 

= 13.5, plate-supply volts . 250, grid No.3 connected to 
cathode, grid-No.2 supply volts =150, cathode resistor (ohms) 

= 120, cathode-bypass capacitor 1µf) = 1000, plate load 

resistor (ohms) . axe, and vibrational acceleration of 2.5 g 
at 25 cps. In this test, the rms output voltage must not 

exceed 150 millivolts. 

500-Hour Intermittent Life Performance: 

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

production run to insure high quality of the individual tube 
and to guard against epidemic failures. Life testing is con-

ducted under the following conditions: heater volts = 15 and 

maximum-rated plate dissipation and grid-No.2 input. 

(-1 
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AVERAGE CHARACTERISTICS 

E f- =13.5 VOLTS 
GRID NO 3 CONNECTED TO CATHODE 

AT SOCKET. 
GRID- N2 2 VOLTS =150 

II  
GRIO-N2 I (ICI) MILLIAMPERES 

o o n o 

0 0 0 0 0 o o o 
le 1, 0 CO 

PLATE (lb) OR GRID-N2 2 (1.c2) MILLIAMPERES 

92CM-9778R1 
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AVERAGE CHARACTERISTICS 
Ef - 13.5 VOLTS _ 9E...::::.• nu . 70 • ••••••• ...... • 
PLATE VOLTS - 250 Elaileplinilinai  
GRID N. 3 CONNECTED TO CATHODE ........::::: ...... ••:' 

AT SOCKET 
GRID-N2 2 VOLTS =150 

GRID-Nal VOLTS 
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AVERAGE CONSTANT-CURRENT 

CHARACTERISTICS 
Ef =13.5 VOLTS 
GRID NS 3 CONNECTED TO CATHODE 

AT SOCKET. 
GR D-112 2 VOLTS =150 
/i, = PLATE MILLIAMPERES 
IC = GR D - N2I MILLIAMPERES 
Ic2 = GRID-N9 2 MILLIAMPERES 

IIIIIIIIIII! 
Iiiiiinillillismutiliiill:mil. 

r CHM 
 susi 

't .0 a o a a o a 
GRID-N2I VOLTS 

- 
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Power Tetrode 
NUVISTOR TYPE 

Neater Designed toOperate from Battery Supplies 
Used in Sonobuoy and Other Expendable Equipment 

Electrical: 

Heater Characteristics and Ratings: 
Voltage (DC) Tubes will be supplied with the heater 

designed to operate within t10% of any specified center 
heater voltage between 6.0 and 8.5 volts to meet specific 
battery-supply requirements in sonobuoy and other expend-
able equipment. 

Input   1.1 watts 
Peak heater-cathode voltage: 
Heater negative with respect tocathode. 100 max. volts 
Heater positive with respect tocathode. 100 max. volts 

Direct Interelectrode Capacitances: 
Grid No.1 to plate  0.015 max. pf 
Grid No.1 to cathode, grid No.2, shell, 

and heater  7.0 pf 
Plate to cathode, grid No.2, shell, 

and heater  1.4 Pf 
Heater to cathode   1.4 Pf 

Characteristics, Class AI Amplifier: 

Heater Voltage Specified center value 
Plate Supply Voltage  100 volts 
Grid-No.2 Supply Voltage  50 volts 
Grid No.1 . . . . Connected tonegative end of cathode resistor 
Cathode Resistor  68 ohms 
Transconductance  11000 µmhos 
Plate Current   11 ma 
Grid-No.2 Current   2.9 ma 
Grid-No.1 Voltage (Approx.) forplatee. 10 -7 volts 

Mechanical: 

Operating Position  Any 
Type of Cathode   Coated Unipotential 
Maximum Overall Length 1  050" 
Seated Length 0  790" to 0.840" 
Maximum Diameter 0  440" 
Weight (Approx  )  2.4 grams 
Envelope Metal Shell MT4 with Ceramic Insulator 
Socket and Connector .  . .See Socket 6 Connector Information 

for RCA Kuvistor Tubes at front of this Section 
Cap  Skirted Miniature (JEDEC No.C1-44) 
Base. . . Médium Ceramic-Wafer Twelvar 5-Pin (JEDEC No.E5-65) 
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 iny ebrupga [xn, f.r BOTTOM VIEW. 

Pin la-Do Not Use 
Pin 2 -Grid No.2 
Pin 3' -Do Not Use 
Pin 4 -Grid No.1 
Pin 5a -Do Not Use 
Pin 68 -Do Not Use 
Pin 7' -Do Not Use 
Pin 8 -Cathode 
Pin 9° -Do Not Use 
Pin 10 -Heater 
Pin 12 -Heater 

Top Cap -Plate 

(((( 
r 

GI 
INDEX• LARGE LUG 

• • SHORT PIN; IC—DO NOT USE 

AMPLIFIER -- Class A 

Maximum Ratings, Absolute-Maximum Values: 

For operation at any altitude 

Plate Supply Voltage  300 max. volts 
Plate Voltage   250 max. volts 
Grid-No.2 (Screen-Grid) Supply Voltage. 300 max. volts 
Grid-No.2 Voltage   100 max. volts 
Grid-No.1 (Control-Grid) Voltage: 

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

Cathode Current   25 max. ma 
Grid-No.2 Input   0.2 max. watt 
Plate Dissipation   1.6 max. watts 

Maximum Circuit Values: 

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

COMBINED RF OSCILLATOR and FREQUENCY DOUBLER -- Class C 

Maximum Ratings, Absolute-Maximum Values: 

For operation at any altitude 

tip to 8o Mc 

Plate Supply Voltage  300 max. volts 
Plate Voltage   250 max. volts 
Grid-No.2 (Screen-Grid) Supply Voltage. 300 max. volts 
Grid-No.2 Voltage   100 max. volts 
Grid-No.1 (Control-Grid) Voltage: 

Negative-bias value   55 max. volts 
Peak-positive value   3 max. volts 

Cathode Current   25 max. ma 
Grid-Nod Current   3 max. ma 
Grid-No.2 Input   0.5 max. watt 
Plate Dissipation   1.6 max. watts 
Metal-Shell Temperature (Measured inZone 
"A" as shown on Dimensiona/ Outline) . . 150 max. OC 

RADIO CORPORATION OF AMERICA 
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Typical Operation:d 
Heater Voltage Specified center value 
Plate Supply Voltage  80 150 volts 
Grid-No.2 Supply Voltage  80 150 volts 
Grid-No.2 Resistor  - 12000 ohms 
Grid-No.1 Resistor  27000 10000 ohms 
Plate Current   7.5 10 ma 
Grid-No.2 Current   6 6 ma 
Useful Power Output at 80 Mcd   260 650 mw 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance  0.05 max. megohm 

a Pins 1, 3, 5, 6. 7, and 9 are of a length such that their ends do not 
touch the socket insertion plane. 

For operation at metal-shell temperature of 1500 C measured in Zone fe 
as shown on Dimensional Outline. For operation at other metal-shell 
temperatures, see Crid-loi-Circuit-Resistance Rating Chart. 

C Cathode, grid 90.1. and grid No.2 are operated as a 40-Mc, Colpitts-
type, electron-coupled oscillator with grid No.2 functioning as the 
*plate' of the oscillator, and the plate circuit tuned to 80 Mc. 

d Measured at load. 

CHARACTERISTICS RAMIE VALUES 

Note Nsn. lax. 

Heater Current. . . . 1 0.95 [ 1'1 ] 1.05 [ 1,1 amp 
Efictr) Efictr) 

Direct Interelectrode 
Capacitances: 
Grid No.1 toplate . 2 - 0.015 Of 
Grid No.1 to cathode, 

grid No.2, shell, 
and heater. . . . 2 6.0 8.0 Pf 

Plate to cathode, 
grid No.2, shell, 
and heater. . . . 2 1.2 1.6 Pf 

Heater to cathode . 2 1.1 1.7 Pf 
Plate Current (1) . . 1,3 9 13 ma 
Plate Current (2) . . 1,4 _ 50 µa 
Grid-No.2 Current . . 1.3 - 4 ma 
Transconductance (1) . 1.3 9000 13000 µmhos 
Transconductance, 
Grid No.1 to 
Grid No.2   1.3 2000 - µmhos 

Useful PowerOutput (1)1,5 0.550 - watt 
Useful PowerOutput (2)5,6 0.500 - watt 
Reverse Grid-No.1 

Current   1,7 - 0.3 ga 
AC Emission   1,8 15 - ma 
Heater-Cathode 

Leakage Current: 
Heater negativewith 

respect to cathode 1,9 - 10 e 
Heater posit ivewith 

respect tocathode 1,9 - 10 µa 
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Leakage Resistance: 
Between grid No.1 and all 

other electrodes tied 
together  1,10 5000 - megohms 

Between grid No.2 and all 
other electrodes tied 
together 1  11 5000 - megohms 

Between plate and all 
other electrodes tied 
together 1  12 10000 - megohms 

Note 1: With dc heater volts = specified center value. Et(ctr). 

Note 2: Measured in accordance with EIA Standard RS-191-A. 

Note 3: With dc plate supply volts 100, dc grid-No.2 supply volts 
= 50, grid No.1 and metal shell connected to negative end of 
cathode resistor, cathode resistor (OhMS) . 68, and cathode-
bypass capacitor (µf) 1000. 

Note 4: With dc plate volts = 100, dc grid-No.2 volts 50. dc grid-No.1 
volts . -7, and metal shell connected to ground. 

Note 5: Measured at load in 40-Mc oscillator-80-Mc doubler circuit with 
dc plate supply volts 150, dc grid-No.2 supply volts 150, 
grid-No.2 resistor (ohms) . 12000. and grid-No.1 resistor 
(ohms) 10000. 

Note 6: With dc heater volts = 0.9 specified center value. 

Note 7: With dc plate supply volts = 125, dc grid-110.2 supply volts . 
60, dc grid-No.1 supply volts = -1.5, grid-No.1-circuit resist-
ance (megohms) 1 (the internal resistance of the current 
meter used for this measurement), and metal shell connected to 
ground. 

Mote 8: With dc plate supply volts = 100. dc grid-No.2 supply volts 
= 50, dc grid-No.1 supply volts - -6.5, rfns 60-cps ac grid-No.1 
signal volts = 7.5, dc grid-No.1-circuit resistance (ohms) 
2, plate- and grid-No.1-voltage supplies each bypassed with 
capacitor (mf) à 500, and metal shell connected to ground. 'AC 
Emission' is measured as the dc component of current in the 
plate circuit. 

Note 9: With dc heater-cathode volts = 100. 

Note 10: With grid No.1 100 volts negative with respect to all other 
electrodes tied together, and metal shell connected to ground. 

Note 11: With grid No.2 100 volts negative with respect to all other 
electrodes tied together, and metal shell connected to ground. 

Note 12: With plate )00 volts negative with respect to all other elec-
trodes tied together, and metal shell connected to ground. 

SPECIAL TESTS 

Short-Duration Shock (I): 

Peak Impact Acceleration   1000 

This test is pe;-formed on a sample lot of tubes to de-

termine the ability of the tube to withstand the specified 

Peak Impact Acceleration. Tubes are held rigid in each of 

four different positions IX I, X2 , V I, and V2 / in a Navy-Type 

High-Impact (Flyweight/ Shock Machine and, with tube-electrode 

voltages applied, are subjected to20 blows lb ineach position/ 

at the specified Peak Impact Acceleration. 

At the end of this test, tubes are criticized for Continu-

ity and Shorts, Useful Power Output Ili, Reverse Grid-No,l 

Current, and Heater-Cathode Leakage Current. 

o 

o 

( ) 
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Long-Duration Shock (2): 
Peak Impact Acceleration   50 

This test is performed, using a half-sine-wave, 11-milli-

second, mechanical shock pulse, on a sample lot of tubes from 

each production run to determine the ability of the tube to 
withstand the specified Peak Impact Acceleration. Tubes are 
held rigid in each of two positions in three mutually per-

pendicular axes on a free-fall table. The longitudinal axis 
of the tube is coincident with one of the three axes. The 

table is dropped a total of 18 times to a horizontal surface 
from a height sufficient to produce the specified Peak Impact 

Acceleration. The material of the horizontal surface is such 
that the duration of the half-sine-wave shock pulse is 11 

milliseconds. No tube-electrode voltages are applied during 

this test. 

At the end ofthis test, tubes are criticized for Continu-

ity and Shorts, Useful Power Output 111, Reverse Grid-No.1 

Current, and Heater-Cathode Leakage Current. 

Sweep-Frequency Fatigue Vibration: 
This test is performed on a sample lot of tubesfrom each 

production run to determine the ability of the tube to with-
stand the Sweep-Frequency Fatigue Vibration specified below. 

Tubes are held rigid and operated with dc heater-cathode volts 

= 100. During operation, the tube is vibrated through the 

frequency range from 5 to 500 cps and back to 5 cps. One such 

vibration sweep cycle takes approximately 15 minutes. This 
cycle is repeated for a period of 3 hours along each of three 

mutually perpendicular axes for a total of 9 hours. The 

longitudinal axis of the tube is coincident with one of the 
three axes. The vibrations are applied as follows: 

a. The vibration from 5 to 50 cps is applied with a con-

stant peak amplitude of 0.040 inch 10.080 inch peak-to-
peakl 

b. The vibration from 50 to 500 cps is applied with a con-
stant acceleration of 10 g. 

C. The vibration from 500 to 50 cps and then to 5 cps fol-
lows the same procedure, but in reverse. 

At the end of this test, tubes arecriticized for Continu-

ity and Shorts, Useful Power Output Ill, Reverse Grid-No.1 
Current, and Heater-Cathode Leakage Current. 

/ Loa-Pressure Voltage Breakdown: 

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

production run to determine the ability of the tube to with-

stand high-altitude llow-air-pressure/ conditions. Tubes are 
operated with 250 volts rms 160-cycle, ad/ applied between 

plate and all other electrodes and metal shell connected to-

gether. Tubes must not break down or show evidence of corona 

when subjected to an air pressure 18.0 t 0.5 mm Hgl corres-

ponding to an altitude of 100,000 feet. 
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Continuity and Shorts: 

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

production run. Tubes are subjected to the Thyratron-Type 
Shorts Test described in MIL-E-ID, Amendment 5, Paragraph 4. 

7.7, except that tapping is done by hand with a soft rubber 
tapper (Specifications for this tapper will be supplied upon 
requestl. The areas of acceptance and rejection for this 
test are shown in the accompanying Shorts-Test Acceptance— 

Limlts graph. In this test, tubes are criticized for per-
manent or temporary shorts and open circuits. 

Reliability Life (20 Hours): 

This test is performed on a sample size (minimum of 80 

tubes/lot for a 5-lot sampling plan or a minimum of 400 tubes 
for a single-lot sampling plan) designed to assure a process 
average APP (Acceptable Failure Rate) of 0.5 per cent for 

lnoperatives and 2.1 per cent for Total Defectives and a 
process average REP (Rejectable Failure Rate) of 2.0 per cent 

for lnoperatives and 4.7 per cent for Total Defectives. 

During this test, tubes are operated at maximum-rated 

plate dissipation. 

At the end of this test, tubes are criticized for Useful 

Power Output (2), Inoperatives, and Total Defectives. A tube 

is considered Inoperative if Useful Power Output (2) is less 
than 0.200 watt. 

Heater-Cycling Life (100 Hours): 

Intermittent Operation   2000 cycles 

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

production run with heater volts = I.35x specified center 
value cycled l minute ON and 2 minutes OFF, dc heater-cathode 

volts = -100, all other tube electrodes and metal shell con-
nected to ground. 

At the end of this test, tubes are criticized for Heater-

Cathode Leakage Current, Open Heaters, Open Cathode Circuits, 
and Heater-Cathode Shorts. 

Combined Oscillator-Doubler Life (100 Hours): 

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

During this test, tubes are operated as a combined os-
cillator and frequency doubler at maximum-rated plate dis-

sipation. 

At the end of this test, tubes are criticized for Useful 

Power Output 121, Reverse Grid-No.1 Current, lnoperatives, 

and Total Defectives. A tube is considered Inoperative If 
Useful Power Output (2) is less than 0.200 watt. 
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With Element Connections Indicated 
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Power Triode 
NUVISTOR TYPE 

Neater Designed toOperate from Battery Supplies 
Used in Sonobuoy and Other Expendable Equipment 

Electrical: 

Heater Characteristics and Ratings: 
Voltage (DC) . . . . Tubes will be supplied with the heater 

designed to operate within ±10% of any specified center 
heater voltage between 6.0 and 8.5 volts to meet specific 
battery-supply requirements in sonobuoy and other ex-
pendable equipment. 

Input  0.85 watt 
Peak heater-cathode voltage: 
Heater negative with 

respect to cathode   100 max. volts 
Heater positive with 

respect to cathode   100 max. volts 
Direct Interelectrode Capacitances (Approx.): 
Grid to plate  2.2 Pf 
Grid to cathode, shell, 

and heater   4.2 pf 
Plate to cathode, shell, 

and heater   1.6 Pf 
Plate to cathode   0.26 pf 
Heater to cathode  1.4 Pf 

, • 

Characteristics, Class At Amplifier: 

Heater Voltage   Specified center value 
Plate Supply Voltage   75 volts 
Grid  Connected to negative end of cathode resistor 
Cathode Resistor   100 ohms 
Amplification Factor   28 
Plate Resistance (Approx.)   2200 ohms 
Transconductance   12800 mmhos 
Plate Current  15 ma 
Grid Voltage (Approx.) for plate µa = 10 -8 volts 

Mechanical: 

Operating Position  Any 
Type of Cathode Coated Unipotential 
Maximum Overall Length   0.800" 
Maximum Seated Length  0.625" 

, Maximum Diameter   0.440" 
Weight (Approx.) 1  9 grams 
Envelope   Metal Shell MT4 
Socket   See Socket & Connector Information for 

RCA ffuvistor Tubes at front of this section 
Base . . .Medium Ceramic-Wafer Twelvar 5-Pin (JEDEC No.E5-65) 
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Basing Designation for BUI ION VIEW 12AQ 

Pin la-Do Not Use 
Pin 2 -Plate 
Pin 3' -Do Not Use 
Pin 4 -Grid 
Pin 5• -Do Not Use 
Pin 60 -Do Not Use 
Pin 7° -Do Not Use 
Pin 8 -Cathode 
Pin 94 -Do Not Use 
Pin 10 -Heater 
Pin 12 -Heater 

INDEx•LARGE LUG 
.imSliORT Pei; IC—DO NOT USE 

RF AMPLIFIER or OSCILLATOR — Class C 

Maximo Ratings, Absolute-Maximum Values: 

For operation at any altitude 

Up to 175 Mc 

Plate Supply Voltage  300 max. volts 
Plate Voltage   250 max. volts 
Grid Voltage: 

Negative-bias value   55 max. volts 
Peak-positive value   4 max. volts 

Grid Current  5 max. ma 
Cathode Current   25 max. ma 
Plate Dissipation   2 max. watts 
Metal-Shell Temperature 

(Measured in 7one "A" as 
shown on Dimensional Outline)   150 max. °C 

Typical Operation: 

As eatkode-drive rf sarylifiar 

At 275 Nc 

Heater Voltage Specified center value ( 
Plate Supply Voltage  150 volts '-
Grid Resistor   4700 ohms 
Driver Power Output   250 mw 
Useful Power Outputb  1.6 watts 

its oscillator 
At 175 A , 

Heater Vol tage Specified center val ue i 
Plate Supply Voltage  170 vol ts 
Grid Resistor   4700 ohms 
Plate Input   3 watts 
Useful Power Output°  1.5 watts 

Maximum Circuit Values: 

Grid-Circuit Resistance 0  05 max. megohm ( 
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FREQUENCY DOUBLER -- Class C 

Maximum Ratings, Absolute—Maximum Values: 

For operation at any altitude 
Up to 175 Mc 

Plate Supply Voltage  300 max. volts 
Plate Voltage   250 max. volts 
Grid Voltage: 

Negative-bias value   200 max. volts 
Peak-positive value   4 max. volts 

Grid Current  5 max. ma 
Cathode Current   22 max. ma 
Plate Dissipation   2 max. watts 
Metal-Shell Temperature 

(Measured in Zone "A" as 
shown on Dimensional Outline)   150 max. oc 

Typical Operation: 
8o-to-160 Mc 

Heater Voltage Specified center value 
Plate Supply Voltage  135 volts 
Grid Resistor   30000 ohms 
Driver Power Output   150 now 
Useful Power Outputb  800 mw 

Maximum Circuit Values: 

Grid-Circuit Resistance   0.05 max. megohm 

• Pins 1, 5, 5, 6, 7, and M are of a length such that their ends do not 
touch the socket insertion plane. 

Measured at load. 

CHARACTERISTICS RANCE VALUES 

o 

Note Min. Max. 
0.85 0.85 

Heater Current. . . 1 0.95 - 1.05 amp 
Efictr) [Efictri 

Direct lnterelectrode 
Capacitances: 
Grid toplate. . . 2 1.8 2.6 pf 
Grid to cathode, 

shell, and heater 2 3.8 4.6 pf 
Plate to cathode, 

shell, and heater 2 1.4 1.8 0 
Plate to cathode . 2 0.20 0.32 pf 
Heatertocathode. 2 1.1 1.7 pf 

Plate Current (1). • 1.3 11 19 ma , 
Plate Current (2). . 1,4 - 100 ga 
Transconductance (1) 1,3 11400 14200 gmhos 
Useful PowerOutput (1)1,5 1.4 - watts 
Useful PowerOutput (2)5,6 1.3 - watts 
Reverse GridCurrent 1,7 - 0.3 µa 
AC Emission . . . . 1,8 20 - ma 
Amplification Factor 1,3 22 34 
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Note Non. Nan 
Heater-Cathode 

Leakage Current: 
Heater negative with 

respect to cathode 
Heater positive with 

respect to cathode 
Leakage Resistance: 

Between grid and all 
other electrodes 
tied together 

Between plate and all 
other electrodes 
tied together 

19 5 Pa 

19 - 5 'me 

1  10 5000 - megohms 

1  11 10000 - megohms 

Mote 1: With dc heater volts . specified center value, Ef(ctr). 

Pote 2: Measured in accordance with EIA Standard RS-I91-A. 

Mote 3: With dc plate supply volts = 75, grid and metal shell connect- , 
ed to negative end of cathode resistor, cathode resistor (ohms) 

100, and cathode-bypass capacitor (of) = 1000. 

Mote 4: With de plate volts . 75, dc grid volts - -9, and metal shell 
connected to ground. 

Rote 5: Measured at load in 175-Mc, cathode-drive, rf-amplifier circuit 
with dc plate supply vol;s . 150, grid resistor (ohms) = 2500, 
and driver power output (milliwatts) = 250. 

late 6: With dc heater volts . 0.9 specified center value. 

Rote 7: With dc plate supply volts = 80, dc grid supply volts = -1.2, 
grid-circuit resistance (megohms) - 1 (the internal resistance 
of the current meter used for this measurement), and metal 
shell connected to ground. 

Mote 8: With dc plate supply volts = 40, dc grid supply volts = -6.5, 
res 60-cps ac grid signal volts = 8, dc grid-circuit resistance 
(ohms) t2. plate- and grid-voltage supplies each bypassed 
with capWcitor (f)'t 500, and metal shell connected to ground. 
'SE Emission' as measured as the dc component of current in 
the plate circuit. 

Pote 9: With dc heater-cathode volts n 100. 

Note 10: With grid 100 volts negative with respect Loan other electrodes 
tied together, and metal shell connected to ground. 

note 11: With plate 300 volts negative with respect to all other elec-
trodes tied together, and metal shell connected to ground. 

SPECIAL TESTS 

Short-Duration Shock (I): 

Peak Impact Acceleration   1000 9 

This test is performed on a sample lot of tubes to de-

termine the ability of the tube to withstand the specified 

Peak Impact Acceleration. Tubes are held rigid in each of 

four different positions (XI, X2 , Y1, and Y2 I in a Navy-Type 

High-Impact {Flyweight) Shock Machine and, withtube-electrode 

voltages applied, are subjected to 20 blows 15 In each posi-

tion/ at the specified Peak Impact Acceleration. 

At theend of this test, tubes arecriticized for Continuity 

and Shorts, Useful Power Output Ill, Reverse Grid Current, and 

Heater-Cathode Leakage Current. 
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Long-Duration Shock (2): 

Peak Impact Acceleration   50 

This test is performed, using a half-sine-wave, 11-milli-

second, mechanical shock pulse, on a sample lot of tubes from 

each production run to determine the ability of the tube to 

withstand the specified Peak Impact Acceleration. Tubes are 

held rigid in each of two positions in three mutually perpen-
dicular axes on a free-fall table. The longitudinal axis of 

the tube is coincident with one of the three axes. The table 
is dropped a total of 18 times to a horizontal surface from a 

height sufficient to produce the specified Peak Impact Accel-

eration. The material of the horizontal surface is such that 
the duration of the half-sine-wave shock pulse is II milli-

seconds. No tube-electrode voltages are applied during this 
test 

/-
, 

At theend ofthis test, tubes an:criticized for Continuity 

and Shorts, Useful Power Output 111, Reverse Grid Current, 
and Heater-Cathode Leakage Current. 

Sweep-Frequency Fatigue Vibration: 

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

production run to determine the ability of the tube to with-
stand the Sweep-Frequency Fatigue Vibration specified below. 

Tubes are held rigid and operated with dc heater-cathode volts 

= 100. During operation, the tube is vibrated through the 
frequency range from 5 to 500 cps and back to 5 cps. One 
such vibratiun sweep cycle takes approximately 15 minutes. 
This cycle is repeated for a period of 3 hours along each of 

three mutually perpendicular axes for a total of 9 hours. 

The longitudinal axis of the tube is coincident with one of 
the three axis. The vibrations are applied as follows: 

a. The vibration from 5 to50 cps is applied with a constant 
peak amplitude of 0.040 inch 10.080 inch peak-to-peak). 

b. The vibration from 50 to 500 cps is applied with a con-
stant acceleration of 10 g. 

c. The vibration from 500 to50 cps and then to5 cps follows 
the same procedure, but in reverse. 

At the end of this test, tubes are criticized for Continu-

ity and Shorts, Useful Power Output Il), Reverse Grid Current, 

and Heater-Cathode Leakage Current. 

Low-Pressure Voltage Breakdown: 

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

production run to determine the ability of the tube to with-

stand high-altitude flow-air-pressure! conditions. Tubes are 
operated with 250 volts res 160-cycle, ad l applied between 
plate and all other electrodes and metal shell connected to-
gether. Tubes must not break down or show evidence of corona 

when subjected to an air pressure 18.0 t 0.5 mm Hg! corres-

ponding to an altitude of 100,000 feet. 
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--Continuity and Shorts:   

This test is performed on a sample lot of tubes from 
each production run. Tubes are subjected to the Thyratron-

Type Shorts Test described inMIL-E-ID, Amendment 5, Paragraph 
4.7.7, except that tapping is done by hand with a soft rubber 

tapper (Specifications for this tapper will be supplied upon 
request). Theareas of acceptance and rejection for this test 

are shown in the accompanying Shorts-Test Acceptance-Limlts 

graph. In this test, tubes are criticized for permanent or 
temporary shorts and open circuits. 

Reliability Life (20 Hours): 

This test is performed on a sample size (minimum of BO 
tubes/lot for a 5-lot sampling plan or a minimum of 400 tubes 

for a single-lot sampling plan) designed to assure a process 
average AFR (Acceptable Failure Rate) of 0.5 per cent for 
lnoperatives and 2.1 per cent for Total Defectives and a pro-

cess average RFR(Rejectable Failure Rate/ of 2.0 per cent for 
Inoperatives and 4.7 per cent for Total Defectives. 

During this test, tubes are operated at maximum-rated plate 

dissipation. 

At the end of this test, tubes are criticized forUseful 

Power Output 121, Inoperatives, and Total Defectives. A tube 

is considered Inoperative if Useful Power Output 121 is less 
than 0.700 watt. 

Heater-Cycling Life (100 Hours): 
Intermittent Operation   2000 cycles 

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

production run with heater volts = I.35x specified center 
value cycled 1 minute ON and 2 minutes OFF, dc heater-cathode 

volts = -100, all other tube electrodes and metal shell con-

nected to ground. 

At the end of this test, tubes are criticized for Heater-
Cathode Leakage Current, Open Heaters, Open Cathode Circuits, 

and Heater-Cathode Shorts. 

Oscillator Life (100 Hours): 

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

production run. 

During this test, tubes are operated as 175-Mc oscillator 

at maximum-rated plate dissipation. 

At the end of this test, tubes are criticized for Useful ( 
Power Output 1,21, Reverse Grid Current, lnoperetives, and ---

Total Defectives. A tube is considered Inoperative if Useful 

Power Output 121 is less than 0.700 watt. 

) 
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8382 
1..400 MAX. 014-. 

MT4 
METAL-. 
SHELL 

.125 
MAX. 

.000 
MAX. 

zoNEle 
(NOTE 2) 

.190 juil 11 I. 

.—.435 MAX. DM. BASE 
(NOTE II JEDEC No. ES -65 

Dimensions in Inches 92C5-12024 

BOTTOM VIEW 

Showing Arrangement of All II Base Pins 
CERAMIC 

,,WAFER 

MODIFIED BOTTOM VIEW 

With Element Connections Indicated 
and Short Pins Not Shown 

oscs-ens 

MOTE I: MAXIMUM OUTSIDE DIAMETER OF 0.440" IS PERMITTED 

ALONG 0.190" LUG LENGTH. 

NOTE 2: METAL-SHELL TEMPERATURE SHOULD BE MEASURED IN 
ZONE "A". 
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8393 

Medium-Mu Triode 
NUVISTOR TYPE 

ALL-CERAMIC-AND-METAL CONSTRUCTION 

Designed to Withstand Severe Mechanical 
Shock and Vibration in Industrial Appli-
cations, the 8393 is a General-Purpose Tube 
for Use in Amplifier and Oscillator Service 
at Frequencies Extending into the UHF Region 

The 8393 is the same as the 7586 except for the following items: 

Electrical: 

Heater Characteristics and Ratings: 
Voltage (AC or DC)  13.5 ± 1.4 volts 
Current at heater volts = 13  5   0.060 an 

Direct Interelectrode Capacitances (Approx.): 
Grid to plate   2.4 Pf 
Input: G to (K,S,H)  4.4 Pf 
Heater to cathode   1.7 Pf 

CHARACTERISTICS RANGE VALUES 

Note' Nin. 

Heater Current  10 0.055 0.065 amp 
Direct Interelectrode 
Capacitances: 
Grid to plate   2 2.0 2.8 pf 
Input: G to (K,S,H)  2 4.0 4.8 pf 
Heater to cathode   2 1.4 2.0 pf 

Transconductance (2)  11 9000 - mhos 

Note 10: With 13.5 volts ac or dc on heater. 
Note II: Wlth 12.0 volts ac or dc on heater. 

SPECIAL RATINGS & PERFORMANCE DATA 

Heater Cycling: 
Heater volts = 18.0 

4 Notes land 5 shown in 7586 data sheets are to be subatituted by Motet 10 
and 11 respectively for type 8393. 
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High-Mu Triode 
NUVISTOR TYPE 

Neater Designed toOperate from Battery Supplies 
Used in Sonobuoy and Other Expendable Equipment 

Electrical: 

Heater Characteristics and Ratings: 
Voltage (DC). . . .Tubes will be supplied with the heater 

designed to operate within ±10% of any specified center 
heater voltage between 6.0 and 8.5 volts to meet specific 
battery-supply requirements in sonobuoy and other ex-
pendable equipment. 

Input  0.85 watt 
Peak heater-cathode voltage: 
Heater negative with 

respect to cathode   100 max. volts 
Heater positive with 

respect to cathode   100 max. volts 
Direct Interelectrode Capacitances (Approx.): 
Grid to plate  0.9 Pf 
Grid to cathode, shell, 

and heater   4.2 Pf 
Plate to cathode, shell, 

and heater   1.7 Pf 
Plate to cathode   0.22 Pf 
Heater to cathode  1.3 Pf 

Characteristics, Class Al AerIIYIer: 

Heater Voltage   Specified center value 
Plate Supply Voltage   110 volts 
Grid  Connected to negative end of-cathode resistor 
Cathode Resistor   150 ohms 
Amplification Factor   64 
Plate Resistance (Approx.)   6800 ohms 
Transconductance   9400 gmhos 
Plate Current  7 ma 
Grid Voltage (Approx.) for plate p.a=10  -4 volts 

Mechanical: 

Operating Position  Any 
Type of Cathode Coated Unipotential 
Maximum Overall Length   0.800" 
Maximum Seated Length  0.625" 
Maximum Diameter   0.440" 
Weight (Approx.) 1  9 grams 
Envelope  Metal Shell MT4 
Socket   See Socket Az Connector Information 

for RCA Nuvzstor Tubes at front of this Section 
Base.. . .Medium Ceramic-Wafer Twelvar 5-Pin (JEDEC No.E5-65) 

(j) 
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8441 

Basing Designation for BOTTOM VIEW  12AQ 

Pin la-Do Not Use 2 7--

Pin 2 -Plate 
Pin 3a-Do Not Use 
Pin 4 -Grid 
Pin 5a-Do Not Use 
Pin 6M-Do Not Use 
Pin 74 -Do Not Use 
Pin 8 -Cathode 
Pin 94 -Do Not Use 
Pin 10 -Heater 
Pin 12 -Heater 

G 
INDEX•LARGE LUG 

in SHORT POI; IC-DO NOT M 

AMPLIFIER -- Class A 

MOWS latiags, Absolute-Maximum Values: 

For operation at any altitude 

Rating I Rating 2b 

Plate Supply Voltage  300 max. 300 max. volts 
Plate Voltage   250 max. 250 max. volts 
Grid Voltage: 

Negative-bias value   55 max. 55 max. volts 
Positive-bias value   0 max. volts 
Peak-positive value   2 max. volts 

Cathode Current   15 max. 2.5 max. ma 
Plate Dissipation   1 max. 0.2 max. watt 

Nixie« Circuit Values: 

Rasing z Ifirtinga b 

Grid-Circuit Resistance: 
For fixed-bias 

operation 0  54 max. 40 max. megohms 
For cathode-bias 

operation   le max. 40 max. megohms 

Pins 1. 3. S. 6. 7, and 9 are of a length such that their sods de mot 
touch the socket insertion plane. 

For high-rel abi I i ty , 20-hour-li fe appl itatians. 

C For operation at metal-shell temperature of 150 C measured is tom •it• 
as shown on Disensionat Outtine. For operation at other metal-shell 
temperatures, see O,id-Circuit-Resistance Rating Chart. 

CMARACTERISTIC3 RAMIE VALUES 

Mote Mtn. Max..Gr 0.85 n1EfRr 0.85 

1 (" I_E fcctr)j ."`. ictrij are 
Heater Current  

Direct Interelectrode 
Capacitances: 
Grid to plate . . . . 2 0.8 
Grid to cathode, 

shell, and heater . 2 3.4 

1.0 Pf 

pf 5.0 

RADIO CORPORATION OF AMERICA 
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8441 

Note Nin. Nax. 

Plate to cathode, 
shell, and hegter  2 1.3 2.1 Of 

Plate to cathode   2 0.16 0.28 Of 
Heater to cathode  2 1.0 1.6 Of 

Plate Current (1) 1  3 5.5 8.8 ma 

Plate Current (2) 1  4 - 50 »a 
Transconductance (1) 1  3 7900 10900 µmhos 
Transconductance (2) 3  5 6700 - mhos 
Reverse Grid Current 1  6 - 0.05 ma 
Amplification Factor 1  3 54 74 
Heater-Cathode 

Leakage Current: 
Heater negative with 

respect to cathode . . . 1,7 - 5 »a 
Heater positive with 

respect to cathode . . . 1,7 - 5 µa 
Leakage Resistance: 
Between grid and all 

other electrodes 
tied together 1  8 5000 - megohms 

Between plate and all 
other electrodes 
tied together 1  9 10000 - megohms 

Note 1: With dc heater volts . specified center value, Ef(ctr). 

Note 2: Measured in accordance with EIA Standard RS-191-A. 

Mote 3: With dc plate supply volts= 110, grid and motel shell cnnree#110 
3o negative end of cathode resistor, cathode resistor (ohms) 
• 150, and cathode-bypass capacitor (i0) • 1000. 

Note 4: With dc plate volts = 110, dc grid volts • -5, and metal shell 
connected to ground. 

Note 5: With dc heater volts v 0.9 specified center value. 

Note 6: With dc plate supply vol%s = 150, dc grid supply volts = -1.7, 
grid-circuit resistance (megohms) L 1 (the internal resistance 
of the current meter used for this measurement), and metal shell 
connected to ground. 

Note 7: With dc heater-cathode volts . 100. 

Note 8: With grid 100 volts negative with respect to all other electrodes 
tied together. 

Note 9: With plate 300 volts negative with respect to all other electrodes 
tied together. 

( _) 

SPECIAL TESTS 

Short-Duration Shock (I): 

Peak Impact Acceleration   1000 

This test is performed on a sample lot of tubes to de-

termine the ability of the tube to withstand the specified 

Peak Impact Acceleration. Tubes are held rigid in each of 
four different positions (X I, X2, Y1, and V2/ in a Navy-Type 
High-Impact (Flyweight) Shock Machine and, withtube-electrode 
voltages applied, aresubjected to20 blows IS lneach position' 

at the specified Peak Impact Acceleration. 

At the end of this test, tubes are criticized for continu-

ity and Shorts, Transconductance Ill, Reverse Grid Current, 
and Heater-Cathode Leakage Current. 

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

DATA 2 

2-64 



8441 

Long-Duration Shock (2): 
Peak Impact Acceleration   50 9 

This test is performed, using a half-sine-wave, II-
millisecond, mechanical shock pulse, on a sample lot of tubes 

from each production run to determine the ability of the tube 
to withstand the specified Peak Impact Acceleration. Tubes 

are held rigid in each of two positions In three mutually 
perpendicular axes on a free-fall table. The longitudinal 

axis of the tube is coincident with one of the three axes. 

The table Is dropped a total of 18 times to a horizontal sur-
face from a height sufficient to produce the specified Peak 

Impact Acceleration. The material of the horizontal surface 
is such that the duration of the half-sine-wave shock pulse 

Is 11 milliseconds. No tube-electrode voltages are applied 

during this test. 

At the end of this test, tubes are criticized for Continu-

ity and Shorts, Transconductance Ill, Reverse Grid Current, 

and Heater-Cathode Leakage Current. 

Sweep-Frequency Fatigue Vibration: 
This test is performed on a sample lot of tubes from each 

production run to determine the ability of the tube to with-

stand the Sweep-Frequency Fatigue Vibration specified below. 

Tubes are held rigid and operated with dc heater-cathode volts 
= 100. During operation, the tube is vibrated through the 
frequency range from 5to 500 cps and back to 5 cps. One such 

vibration sweep cycle takes approximately 15 minutes. This 
cycle is repeated for a period of 3 hOurs along each of three 
mutually perpendicular axes for a total of 9 hours. The 

longitudinal axis of the tube is coincident with one of the 

three axes. The vibrations are applied as follows: 
a. The vibration from 5to 50 cps is applied with a constant 

peak amplitude of 0.040 inch 10.080 inch peak-to-peak). 

b. The vibration from 50 to 500 cps Is applied with a con-

stant acceleration of 10 g. 
e. The vibration from 500, to50 cps and then te5 cps follows 

the same procedure, but in reverse. 

At the end of this test, tubes are criticized for Continu-

ity and Shorts, Transenndurtance I), Reverse Grid Current, sad 
Heater-Cathode Leakage Current. 

Low-Pressure Voltage Breakdown: 
This test is performed on a sample lot of tubes from each 

production run to determine the ability of the tube to with-

stand high-altitude Ilow-air-pressure) conditions. Tubes are 
operated with 250 volts rms (60-cycle, ac) applied between 

plate and all other electrodes and metal shell connected to-
gether. Tubes must not break down or show evidence of corona 

when subjected to an air pressure (8.0 t 0.5 mm HO corres-

ponding to an altitude of 100,000 feet. 

Continuity and Shorts: 

This test is performed on a sample lot of tubes from each 
production run. Tubes are subjected to the Thyratron-Type 

RADIO CORPORATION OF AMERICA 
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) 

Shorts Test described in MIL-E-10, Amendment 5, Paragraph 4. 

7 .7. except that tapping is done by hand with a soft rubber 
tapper (Specifications for this tapper will be supplied upon 
request). The areas of acceptance and rejection for this 

test are shown in the accompanying Shorts-Test AccePtance-
Limits graph. Inthis test, tubes arecriticized for permanent 
or temporary shorts and open circuits. 

Reliability Life (20 Hours): 

This test is performed on a sample size (minimum of 80 
tubes/lot for a 5-lot sampling plan or a minimum of 400 tubes 

for a single-lot sampling plan) designed to assure a process 

average AFR (Acceptable Failure Rate) of 0.5 per cent for 

lnoperatives and 2.1 per cent for Total Defectives and a 
process average RFR (Rejectable Failure Rate) of 2.0 per cent 

for Inoperatives and 4.7 per cent for Total Defectives. 

During this test, tubes are operated at maximum rated 

plate dissipation (Rating 2--0.2 watt). 

At the end of this test, tubes are criticized for Change 

In Transconductance Ill, Inoperatives, and Total Defectives. 
A tube is considered Inoperative If it has a discontinuity, 

permanent short, or air leak. 

Heater-Cycling Life (100 Hours): 

Intermittent Operation   2000 cycles 

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

production run with heater volts = I.35x specified center 

value cycled 1 minute ON and 2 minutes OFF, dc heater-cathode 

volts = -100, all other tube electrodes and metal shell con-
nected to ground. 

At the end of this test, tubes are criticized for Heater-

Cathode Leakage Current, Open Heaters, Open Cathode Circuits, 

and Heater-Cathode Shorts. 

Intermittent Life (100 Hours): 

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

During this test, tubes are Operated at maximum rated plate 
dissipation (Rating z--1 watt). 

At the end of this test, tubes are criticized for Trans-
conductance (1), Reverse Grid Current, Inoperatives, and 

Total Defectives. A tube is considered Inoperative If It has 
a discontinuity, permanent short, or air leak. 

0 RADIO CORPORATION OF AMERICA 
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1.--.435 MAX. N  BASE 
(NOTE I) JEDE C No.E5 -65 

92CS-12024 

DIMENSIONS IN INCHES 

BOTTOM VIEW 

Showing Arrangement of All II Base Pins 

CERAMIC 
WAFER 

LAR 
LIJO 

O.SHORT MN 

MODIFIED BOTTOM VIEW 

With Element Connections Indicated 
and Short Pins Not Shown 

MICA -MAI 

NOTE I: MAXIMUM OUTSIDE DIAMETER OF 0.440" IS PERMITTED 
ALONG 0.190" LUG LENGTH. 

NOTE 2: METAL—SHELL TEMPERATURE SHOULD BE MEASURED IN 
ZONE "A". 
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AVERAGE PLATE CHARACTERISTICS 
Ef.SPECIFIED CENTER VALUE 
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8441 
GRID-CIRCUIT-RESISTANCE RATING CHART 

Class A Amplifier—Rating 1 
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Medium-Mu Triode 
HUVISTOR TYPE 

Heater Designed to Operate from Battery Supplies 
Used in Sonobuoy and Other Expendable Equipment 

Electrical: 

Heater Characteristics and Ratings: 
Voltage (DC) Tubes will be supplied with the heater 
designed to operate within i 10% of any specified center 
heater voltage between 6.0 and 8.5 volts to meet specific 
battery-supply requirements in sonobuoy and other ex-
pendable equipment. 

Input   0.85 watt 
Peak heater-cathode voltage: 

Heater negative with respect 
to cathode  100 max. volts 

Heater positive with respect 
to cathode  100 max. volts 

Direct Interelectrode Capacitances (Approx.): 
Grid to plate   2.1 Pf 
Grid to cathode, shell, and heater. .   4.0 Pf 
Plate to cathode, shell, and heater .   1.7 Pf 
Plate to cathode  0.34 Pf 
Heater to cathode   1.4 Pf 

Characteristics, Class Al Amplifier: 

Heater Voltage  Specified center value 
Plate Supply Voltage  24 volts 
Grid  Connected to negative end of cathode resistor 
Cathode Resistor  100 ohms 
Amplification Factor  11.5 
Plate Resistance (Approx  )   1530 ohms 
Transconductance  7500 .mhos 
Plate Current   8.7 ma 
Grid Voltage )Approx.) forplateµa= 50 -5 volts 

Mechanical: 

Operating Position  Any 
Type of Cathode   Coated Unipotential 
Maximum Overall Length 0  800" 
Maximum Seated Length 0  625" 
Maximum Diameter 0  440" 
Weight (Approx  )  1.9 grams 
Envelope  Metal Shell MT4 
Socket  See Socket 6 Connector InformatIon 

for RCA Nuvistor Tubes at front of this Section 
Base. . . Medium Ceramic-Wafer Twelvar 5-Pin (JEDEC No. ES-65) 
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Basing Designation for BOTTOM VIEN,   12AQ 

Pin la-Do Not Use 
Pin 2 -Plate 
Pin 3a - Do Not Use 
Pin 4 -Grid 
Pin 5a- Do Not Use 
Pin 64 -Co Not Use 
Pin 74-Do Not Use 
Pin 8 -Cathode 
Pin - Do Not Use 

Pin 10 -Heater e Pin 12 -Heater 
G 

INDEX•LAROE LUS 
**SNORT PIN; IC-00 NOT USE 

AMPLIFIER -- Class A 

Maxima Ratings, Absolute -Maximum Values: 

For operation at any altitude 

Plate Voltage  50 'sax. volts 
Grid Voltage: 

Negative-bias value  55 max. volts 
Peak-positive value  2 max. volts 

Grid Current   2 max. ma 
Cathode Current  15 max. ma 
Plate Dissipation  0.45 max. watt 

Typical Operation: 

Heater Voltage   Specified center value 
Plate Supply Voltage   12 24 volts 
Grid Voltage   - -0.7 volt 
Grid Resistor  33000 - ohms 
Amplification Factor   12 12 
Plate Resistance (Approx.)   1500 1500 ohms 
Transconductance   8000 8000 gmhos 
Plate Current  5.5 9.5 ma 

Maximum Circuit Values: 

Grid-Circuit Resistance:b 
For fixed-bias operation   10 max. megohms 
For cathode-bias operation   10 max. megohms 

gr,htihz..cik:i ?,„,5:pei:fl apiie a length such that their ends do not 

For operation at metal-shell temperatures up to 150° C.measured in 
Zone .A. as shown on Dimensional Outline. For operation at metal-
shell temperatures above 1500 C. see accompanying Orid-Circuit-Re-
sistance Rating Chart. 

RADIO CORPORATION OF AMERICA 
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CHARACTERISTICS RANGE VALUES 

Note N:n. Max. 

Heater Current . . . 1 0.95E-- fIctr] 1.05[ Ef(ctrj amp 
0.85 0.85 

o 

Direct lnterelectrode 
Capacitances: 
Grid to plate. . . 2 1.8 2.4 Pf 
Grid to cathode, 

shell, and heater 2 3.4 4.6 Pf 
Plate to cathode, 

shell, and heater 2 1.4 2.0 Pf 
Plate to cathode . 2 0.26 0.42 Pf 
Heater to cathode. 2 1.1 1.7 Pf 

Plate Current (1). . 1,3 6.7 10.7 ma 
Plate Current (2). . 1,4 - 50 ga 
Transconductance (1) 1,3 6500 8500 µmhos 
Transconductance (2) 3,5 5700 - µmhos 
Reverse Grid Current 1,6 - 0.05 ga 
Amplification Factor 1,3 9 14 
Heater-Cathode 

Leakage Current: 
Heater negative 

with respect to 
cathode  1,7 - 5 µa 

Heater positive 
with respect to 
cathode  1,7 _ 5 µa 

Leakage Resistance: 
Between grid and 1 

all other 1 
electrodes tied 
together . . . . 1,8 5000 - megohms 

Between plate and 
all other 
electrodes tied 
together . . . . 1,9 10000 - megohms 

Note 1: With dc heater volts • specified center value, Ef(ctr). 

Note 2: Measured In accordance with (IA Standard RS-191-4. 

Note 3: With dc plate supply volts = 24, grid and metal shell connected to 
negative enclof cathode resistor, cathode resistor (ohms) • 100, 
and cathode-bypass capacitor (0) = 1000. 

Note 4: with dc plate volts = 24, dc grid volts = -10, and metal shell 
connected to ground. 

Note 5: With dc heater volts = 0.9 specified center value. 

Mote 6: With dc plate supply volts = 40, dc grid supply volts = -2, 
grid circuit resistance (megohms) ia 1 (the internal resistance 
of thecurrent meter used for this measurement), and metal shell 
connected to ground. 

Mote 7: With dc heater-cathode volts = 100. 

Note 8: With grid 100 volts negative with respect toall other electrodes 
tied together, and metal shell connected to ground. 

Note 9: With plate 300 volts negative with respect to all other 
electrodes tied together, and metal shell connected to ground. 
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SPECIAL TESTS 

Short-Duration Shock (I): 
Peak Impact Acceleration  1000 

This test is performed on asample lot of tubes to determine 

the ability of the tube to withstand the specified Peak Impact 

Acceleration. Tubes are held rigid in each of four different 

positions (X i, X2, Y,, and Y21 ina Navy-Type High-Impact (Fly-

weight1ShockMachine and, with tube-electrode voltages applied, 
are subjected to20 blows (5 in each position) at the specified 
Peak Impact Acceleration. 

At theend of this test, tubes arecriticized for Continuity 
and Shorts, Transconductance 111, Reverse Grid Current, and 

Heater-Cathode Leakage Current. 

Long-Duration Shock (2): 
Peak Impact Acceleration  50 

This test is performed, using a half-sine-wave, II-milli-

second, mechanical',hock pulse, on a sample lot of tubes from 

each production run to determine the ability of the tube to 
withstand the specified Peak Impact Acceleration. Tubes are 

held rigid in each of two positions in three mutually perpen-

dicular axes on a free-fall table. The longitudinal axis of 
the tube is coincident with one of the three axes. The table 

is dropped a total of 18 times to a horizontal surface from a 

height sufficient to produce the specified Peak Impact Accel-
eration. The material of the horizontal surface is such that 
the duration of the half-sine-wave shock pulse is 11-milli-
seconds. No tube-electrode voltages are applied during 

this test. 

At theend ofthis test, tubes arecriticized for Continuity 
and Shorts, Transconductance I I), Reverse Grid Current, and 

Heater-Cathode Leakage Current. 

Sweep-Frequency Fatigue Vibration: 

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

production run to determine the ability of the tube to with-
stand the Sweep-Frequency Fatigue Vibration specified below. 
Tubes are held rigid and operated with dc heater-cathode volts 
= WO. During operation, the tube is vibrated through the 

frequency range from Sto500 cps and back to 5 cps. One such 
vibration sweep cycle takes approximately 15 minutes. This 
cycle is repeated for a period of 3 hours along each of three 
mutually perpendicular axes for a total of 9 hours. The 
longtudinal axis of the tube is coincident with one of the 

three axes. The vibrations are applied as follows: 

a. The vibration from 5to 50 cps is applied with a constant 
peak amplitude of 0.040 inch 10.080 inch peak-to-peak). 

b. The vibration from 50 to 500 cps is applied with a 

constant acceleration of 10 g. 

C. The vibration from 500 t)50cpsand then to 5 cps follows 
the same procedure, but in reverse. 

At the end of this test, tubes are criticized forContinuity 

o 

o 
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and Shorts, Transconductance (II, Reverse Grid Current, and 
Heater-Cathode Leakage Current. 

Low-Pressure Voltage Breakdown: 

This test Is performed on a sample lot of tubes from each 
production run to determine the ability of the tube to with-

stand high-altitude (low-air-pressure) conditions. Tubes are 
operated with 250 volts ras 160-cycle, ad l applied between 

plate and all other electrodes and metal shell connected 
together. Tubes must not break down or show evidence of 
corona when subjected to an air pressure (8.0 ± 0.5 mm Hgl 

corresponding to an altitude of 100,000 feet. 

Continuity and Shorts: 

This test is performed on a sample lot of tubes from each 
production run. Tubes are subjected to the Thyratron-Type 

Shorts Test described in MIL-E-ID, Amendment 5, paragraph 
4.7.7, except that tapping is done by hand with a soft rubber 

tapper (Specifications for this tapper will be supplied upon 

request). The areas of acceptance and rejection for this 
test are shown in the accompanying Shorts-Test Acceptance-

Limits graph. In this test, tubes are criticized for per-
manent or temporary shorts and open circuits. 

Reliability Life (20 Hours): 

This test is performed on a sample size (minimum of 80 

tubes/lot for a 5-lot sampling plan or a minimum of 400 tubes 
for a single-lot sampling plan) designed to assure a process 
average AIR (Acceptable Failure Ratel of 0.5 per cent for 

Inoperatives and 2.1 per cent for lotal Defectives and a pro-
cess average RFR (Rejectable Failure Rate) of 2.0 percent for 
Inoperatives and 4.7 per cent for Total Defectives. 

During this test, tubes are operated at maximum-rated 

plate dissipation. 

At the end of this test, tubes are criticized for Change 
in Transconductance III, lnoperatives, and Total Defectives. 

A tube is considered Inoperative If it has a discontinuity, 

permanent short, or air leak. 

Heater-Cycling Life (Ice Hours) 
Intermittent Operation   7000 cycles 

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

production run with heater volts = I.35x specified center 
value cycled I minute ON and 2 minutes OFF, dc heater-cathode 

volts = -100, all other tube electrodes and metal shell con-

nected to ground. 

At the end of this test, tubes are criticized for Heater-

Cathode Leakage Current, Open Heaters, Open Cathode Circuits, 

and Heater-Cathode Shorts. 
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Intermittent Life (100 Hours): 

This test Is performed on a sample lot of tubes from sect; 
production run. 

During this test, tubes are operated at maximum—rated 
plate dissipation. 

At the end of this test, tubes are criticized for Trans— 
conductance Ill , Reverse Grid Current, Inoperatives, and 

Total Defectives. A tube is considered Inoperative If it gas 
a discontinuity, permanent short, or air leak. 

SHORTS-TEST ACCEPTANCE LIMITS 
10000 

4 

be 
AREA OF REJECTION 

oo  
a'  

4  
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2 4 6 8 2 4 6 8 2 4 6 8 
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1..400 MAX. IX& 

(_) 

, - 

••SHORT PIN 
92cs-mmu 

T .625 
MAX. 

1 MT4 
METAL 
SHELL 

.800 
MAX. 

ZONE le 
(MOTE 2) 

.190 

JEDECI 5-65 (NOTED tel 
Dimensions in Inches 92CS-M024 

BOTTOM VIEW 
Showing Arrangement of All II Base Pins 

CE94191C 
,,N0FER 

MODIFIED BOTTOM VIEW 
With Element Connections Indicated 

and Short Pins Not Shown 

LARGE 
LUG 

9201-110.1 

NOTE I: MAXIMUM OUTSIDE DIAMETER OF 0.440" IS PERMITTED 

ALONG 0.190" LUG LENGTH. 

NOTE 2: METAL—SHELL TEMPERATURE SHOULD BE MEASURED IN 

ZONE "A". 
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AVERAGE PLATE CHARACTERISTICS 
With Amplification Factor as Variable 

Ef =SPECIFIED CENTER VALUE 
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AVERAGE PLATE CHARACTERISTICS 
With Transconductance as variable 

Ef =SPECIFIED CENTER VALUE 
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AVERAGE PLATE CHARACTERISTICS 

o 
PLATE MILLIAMPERES 
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High-Mu Triode 
7-PIN MINIATURE TYPE 

FRAME-GRID CONSTRUCTION "PREMIUM" VERSION OF &NI 

For Cathode-Drive UHF Amplifier Applications (up to 
500 Mc) in Equipment Requiring Exceptional Stability 
and Reliability under Severe Environmental Conditions 

(D 
Electrical: 

Heater Ratings and Characteristics: 
Voltage (AC or DC)  
Current at heater volts - 6.3   
Peak heater-cathode voltage: 
Heater negative with respect to cathode. 
Heater positive with respect tocathode  

Direct Interelectrode Capacitances:' 
Cathode to plate  
Input (Cathode-drive operation): 
K to (G + IS, Ifla   

Output (Cathode-drive operation): 
P to (G + IS, H) ,   

Grid and internal shield to plate . . . 
Heater to cathode   

6.3 ±0.3 volts 
0.400 amp 

100 max. volts 
100 max. volts 

0.2 max. pf 

7.5 Pf 

5.0 max. pf 
2.8 Pf 
2.8 Pf 

Mechanical: 

Operating Position  Any 
Type of Cathode   Coated Unipotential 
Maximum Overall Length 
Maximum Seated Length   1-7/8" 
Length, BaseSeat toBulbTop(Excluding tip). . 1-1/2" ± 3/32" 
Diameter 0  650" to 0.750" 
Dimensional Outline (JEDEC No.5-2). . . See General Section 
Bulb T5-1/2 
Base Small-Button Miniature 7-Pin (JEDEC No.E7-1) 

Basing Designation for BOTTOM VIEW  78Q 

Pin 1-Grid, Internal Shield 
Pin 2-Cathode 
Pin 3-Heater 
Pin 4-Heater 
Pin 5-Same as Pin 1 
Pin 6-Same as Pin 1 
Pin 7-Plate 

Characteristics, Class AI Amplifier: 

Plate Supply Voltage  
Grid  Connected to negative end 

of cathode resistor 
Cathode Resistor  100 ohms 
Amplification Factor  52.5 
Plate Resistance (Approx  )   4800 ohms 
Tra,sconductarice  11000 ,mhos 

2-1/8" 

150 volts 
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Plate Current . —   
Grid Voltage (Approx.) for plate µa . 60. . .   

13.5 ma 
—15 volts 

CLASSAI AMPLIFIER 

Maxima Ratings, Absolute-Nax:mum Values: 

NoroPerationataltstudesup to 8o,000 
feet and frequencies ut, to loo Mc 

Plate Voltage   150 volts 
Grid Voltage: 

Negative—bias value   55 volts 
Positive—bias value   0 volts 

Cathode Current   20 ma 
Plate Dissipation   2.5 setts 
Bulb Temperature (At hottest 

point on bulo surface)  120 °C 

Maximum Circuit Values: 

Grid—Circuit Resistance: 
For grid—resistor—bias operation  0.25 megalito 

é with external shield JEDEC No.316 connected to ground except as noted. 

h With external shield JEDEC No.316 connected to grid. 

Heater Current 
Direct Interelectrode 
Capacitances: 2 
Cathode to plate  3 — 0.2 Pf 
Input (Cathode—drive 
operation): 
K to (G + IS, H)  4 5.5 9.5 Pf 

Output (Cathode—drive 
operation): 
P to (G + IS, H)  4 — 5.0 Pf 

Grid and Internal shield 
to plate  3 2.3 3.3 Pf 

Heater to cathode   3 1.0 4.5 Pf 
Plate Current (1) 1  5 9 18 ma 
Plate Current (21 1  6 — 60 ma 
Transconductance (1) 1  5 8800 13200 µmhos 
Transconductance (2) for an 

individual tube expressed 
as a per cent of Trans— 
conductance (1) 5  7 _ 15 1 

Reverse Grid Current 1  8 0 0.5 µa 
Amplification Factor 15 40 65 
Heater—Cathode Leakage Current: 

Heater negative with 
respect to cathode 

Heater positive with 
respect to cathode 

CHARACTERISTICS RAMIE VALUES 

Note Mtn. lax. 

1 0.375 0.425 amp 

19 10 

19 10 

o 

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



8532/6J4WA 

Leakage Resistance: 
Between grid and all other 
elements connected together . 1,10 500 

Between plate and all other 
elements connected together . 1,11 500 

- megohms 

- megohms 

Mete 1: With ac or dc heater volts . 6.3. 

Note 2: Measured in accordance with Fla Standard RS-191 —A. 
Note 3: With external shield JEDEC No.316 connected to ground. 

Note it: With external shield JEDEC No.316 connected to grid. 

Note 5: with dc plate—supply volts . 150, grid connected to negative 
end of cathode resistor, cathode resistor (ohms) . 100, and 
cathode—bypass capacitor (of) . 1000. 

Note 6: With dc plate volts . 150 and dc grid voltS . —15. 

Note 7: With ac or dc heater volts = 5.7. 

Note 8: With dc plate supply volts = 175, grid—circuit resistance 
(megohms) . 0.25, and cathode resistor (ohms) • 150. 

Note 9: with dc heater—cathode volts . 100. 

Note 10: with grid 100 volts negative with respect to all other elemerts 
connected together. 

Note 11: with plate 300 volts negative with respect to all other ele-
ments connected together. 

SPECIAL TESTS 

High-Impact, Short-Duration Shock: 

Peak Impact Acceleration  450 g 
Duration of half-sine-wave 
mechanical-shock pulse  1 msec 

inis Les t lb petivinmu un wompiw totleo fi.., each prod.c 

tion lot to determine the ability of the tubes to withstand 

the specified acceleration for a short time interval. Tubes 

are rigidly mounted '1 each of four different positions (Xi, 

X2, Y1, and Y2) in a Navy-Type High-Impact (Flyweight) Shock 
Machine and are subjected to 20 blows (5 in each position) 

under the following conditions; heater volts = 6.3, dc plate 

supply volts = 150, dc grid volts = -1.5, grid resistor (meg-

ohms) = 0.1, and dc heater-cathode volts = 100. 

Tubes are then criticized for Transconductance change (11, 

Reverse Grid Current, and Heater-Cathode Leakage Current under 
the ronditions specified in the CHARACTERISTICS RANGE VALUES 

and are subjected to the Constant-Frequency Vibration Test and 

the Continuity and Shorts Test described below. 

Fatigue Vibration: 

Peak Vibrational Acceleration   5 9 
Vibration Frequency   25 cps 
Duration of Test  96 hours 

This test is performed periodically on sample tubes to de-

termine the ability of the tubes to withstand the specified 

acceleration at a constant vibration frequency for an extended 

time interval. Tubes are rigidly mounted on a platform vi-

brating with simple harmonic motion at a constant vibration 

frequency of 25 cps and, with heater volts = 6.3, are sub-
jected to the specified acceleration for 96 hours 132 hours 

in each of three different POSitior, , X2, and 
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Tubes a,e then criticized for changes in TransconduLtance 
11/, Reverse Grid Current, and Heater-Cathode Leakage Current 

under the conditions specified in the CHARACTERISTICS RANGE 

VALUES and are subjected to the Constant-Frequency Vibration 

Test and the Continuity and Shorts Test described below. 

Constant-Frequency Vibration: 

Peak Vibrational Acceleration   10 
Vibration Frequency   40 cps 
RMS Voltage across plate load resistor  150 max. my 

This test is performed on sample tubes from each produc-

tion lot to determine if loose parts or mechanical resonance 

are present at the specified acceleration and vibration fre-

quency. Tubes are rigidly mounted on a platform vibrating 

with simple harmonic motion at a constant frequency of 40 cps 

and, with the tubes operating under the conditions specified 
in the CHARACTERISTICS RANGE VALUES for Transconductance Ill 

with the addition of a plate load resistor of 2000 ohms, are 

subjected to the specified acceleration. During this test, 

the rms voltage across the plate load resistor must not exceed 
150 millivolts. 

Variable-Frequency Vibration: 

Peak Vibrational Acceleration   10 
Vibration-Frequency Range   50 to500 cps 
RMS Voltage across plate load resistor. . .   100 max. rev 

This test is performed periodically on sample tubes to 
determine if mechanical resonance is present at the specified 

acceleration over the specified frequency range. Tubes are 
rigidly mounted on a platform vibrating with simple harmonic 

motion over a frequency range of 50 to 500 cps and, with the 
tubes operating under the conditions specified in the CHARAC-

TERISTICS RANGE VALUES for Transconductance Ill with the 
addition of a plate load resistor of 2000 ohms, are subjected 

to the specified acceleration in each of two different posi-
tions, XI and X2. The acceleration over the frequency range 
is within ±20 percent ofthe reference acceleration at 100 cps. 

The frequency Is increased from 50 to 500 cps with approxi-

mately logarithmic progression and 4 to 5 minutesare required 

to traverse the frequency range. During this test, the rem 
voltage across the plats 'cad rus lstur must not exceed 100 

millivolts. 

High-Altitude Voltage Breakdown: 

Effective Altitude  80000 ft 
Air Pressure  21 t 2 mm Hg 
Ambient Temperature   25 t 5 °C 
RIAS Voltage between plate 

base pin and adjacent pins 500 volts 

This test is performed periodically on sample tubes from 

each production lot to determine the ability of the tubes to 

withstand high-altitudellow-air-pressure)conditions. In this 
test at an ambient temperature of 25° ± 5° C, while the tubes 
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rat 

are subjected to a reduced air pressure of 21 ± 2 mm Hg corre— 
sponding to an altitude of 80,000 feet, a 60—cps, ac res volt— 
age of 500 volts is applied between the plate base pin and 

adjacent pins. Tubes must not break down (arc over) or show 
evidence of corona. 

Continuity and Shorts: 

This test is performed periodically on sample tubes from 

each production lotto determine the presence of open circuits, 
temporary or permanent shorts, or air leaks. Tubes are sub— 
jected to the Thyratron—Type Shorts Test described in Military 
Specification MIL—E—IE, method 1201. 

Heater-Cycling Life: 

Duration of Test  2000 cycles 

This test is performed on sample tubes from each produc— 
tion lot with heater volts = 7.0 cycled 1 minute ON and 4 
minutes OFF for 2000 cycles, dc heater—cathode volts = 100 
continuously ON, and no voltages applied to the plate or grid. 

After 2000 cycles, tubes are criticized for changes in Heater— 

Cathode Leakage Current and Leakage Resistance, and for Open 
Heaters, Open Cathode Circuits, and Heater—Cathode Shorts. 

Stability Life (20 Hours): 

This test is performed at room temperature on sample tubes 
from each production lotto determine if the tubes are stable. 

After 2 hours and again after 20 hours of operation under the 
conditions specified in the CHARACTERISTICS RANGE VALUES for 
Transconductance (I) with the addition of a grid resistor of 
0.25 megohm and with dc heater—cathode volts = 100, tubes are 
criticized for the change in Transconductance (I). 

Early-Hour Survival-Rate Life (100 Hours): 

This test is performed on sample tubes from each produc— 

tion lot to assure a high early—hour survival rate. After 
100 hours of operation under the conditions specified for the 

Stability Life Test above, tubes are criticized for the change 

in Transconductance (11 and are then subjected to the Continu— 
ity and Shorts Test. 

Intermittent-Conduction Life (1000 Hours): 

This test is performed on sample tubes from each produc— 
tion lot to assure the high quality of individual tubes and 
to guard against epidemic failures due to excessive trans— 
conductance change in any of the characteristics specified 
below. After 500 hours of operation under the conditions 

specified for the Stability Life Test above and, in addition, 
with heater voltage cycled 110 minutes ON and 10 minutes OFF, 
and bulb temperature= 1200 C, tubes are criticized for changes 

in Heater Current,Transconductance (11, Transconductance (21, 

Reverse Grid Current, Heater—Cathode Leakage Current, Leakage 
Resistance, and for Open Circuits, Permanent Shorts, Air Leaks, 
and Total Defectives. After 1000 hours of operation, tubes 

are again criticized forall of the preceding defects with the 
except:or of the change in Transconductarce 121. 
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High-Mu Triode 
ENVIRONMENTAL TESTS 

NUVISTOR TYPE 
LIFE TESTS 

For Condenser-Microphone Preamplifiers, Piezoelectric- and 
Ceramic-Pickup Preamplifiers, and Other Voltage Amplifier 

Applications Requiring Amplification of Extremely 
Small Signals atDC to 200 kc/s 

ELECTRICAL CHARACTERIST1C$ 

Bogey Values 

Heater Voltage, (DC or AC)   Ef 6.3 V 
Heater Current at Ef = 6.3 V   If 100 mA 
Heater Input   Pf 0.63 W 
Direct Interelectrode Capacitances 
Without external shield 
Input: G to (K, S, H)   ci 3.4 pF 
Output: P to (K, S, H)   co 1.7 pF 
Plate to cathode   Cpk 0.20 pF 
Grid to cathode  eak 2.6 pF 
Heater to cathode  cRk 1.0 pF 

CLASS AI AMPLIFIER 

For Folloming Characteristics see Conditions 
Amplification Factor   g 127 
Plate Resistance (Approx.)   rp 41 kO 
Transconductance   Re 3100 é.mho 
DC Plate Current   lb 1.5 *A 
CutoffDCGrid Voltageforlb = 10 A. .   Ec(co) -1 .7 V 

Conditions 

Heater Voltage   Ef 6.3 V 
Plate Supply Voltage   Ebb 120 V 
Grid Supply Voltage  Ecc 0 V 
Cathode Resistor   Rk 200 n 
Metal Shell  Connected to system ground 

ABSOLUTE MAXIMUM RATINGS 

For operation as aClass-Al Aep/ifier Tube 
at frequencies up to 200 kc/s 

Plate Supply Voltage   Ebb 330 V 
DC Plate Voltage   Eh 250 V 
Grid Voltage 

Peak positive value  eon 0 V 
DC positive value  Ec 0 V 
DC negative value  Ec -55 V 

Peak Heater-Cathode Voltage  ehkm ±100 V 
Heater Voltage, DC or AC   Ef 5.7 to 6.9 V 
Instantaneous Voltage See Breakdown-Voltage 

BetiNeen base pins and metal shel 1 Characteristics Curve 
Average Cathode Current  ik(av) 2 mA 
Plate Dissipation  Pb 0.3 W 
Envelope Temperature  TE 150 °C 
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MAXIMUM CIRCUIT VALUES 

Grid-Circuit Resistance 
For fixed-bias operation   Rg(ckt) SO 
For cathode-bias operation   Rg(ckt) /4"11) 

MECHANICAL CHARACTERISTICS 

Operating Position   Any 
Type of Cathode Coated Unipotential 
Maximum Overall Length (1m)  0.800 in 
Maximum Seated Length (1mm)  0.625 in 
Maximum Diameter (dm)  0.440 in 
Weight (Approx.)   1.9 g 
Dimensional Outline  JEDEC No.4-4 
Envelope  JEDEC Designation MT4 
Bases. . . . Medium-Ceramic-Wafer Twelvar 5-Pin (JEDEC E5-65) 
Basing Designation for BOTTOM VIEW   I2AQ 

Pin lb-Do Not Use 
Pin 2 - Plate 
Pin 3b - Do Not Use 
Pin 4 -Grid 
Pin 5b -Do Not Use 
Pin 6b -Do Not Use 
Pin 7b - Do Not Use 
Pin 8 -Cathode 
Pin 9b-Do Not Use 
Pin 10 -Heater 
Pin 11 -Omitted 
Pin 12 -Heater G 

INDEX•LARGE LUS 
SHORT PIN—Fe 

TYPICAL OPERATION 

tn High-Input-Impedance, Cathode-Follower Circuit 

Heater Voltage   Ef 6.8 
Plate Supply Voltage   Ebb ISO 

Cathode Bias Resistor (Bypassed) Rk(bias) LS 
Cathode Load Resistor  Rk(load) 15 
Grid Resistor  R9 100 
Input Resistance (Approx.)   R1 1 
Output Resistance (Approx.) 

5onrce resistance (Rs) = 1 0/1. . .   R0 
Average Grid Current   ic(ev) 
Average Plate Current  lb(av) 

7 
44I 
0.8 

Designed town. et eh Cinch Mf5. Co. SeeketNo.133 65 92 025, 122 65 91036, 
or equivalent. 

b Pine l, 3, 5, 6, 7, end 9 ere of • length tech that their ends 46 net 
touch the socket insertion plane. 

b Meimureld on netel shell in Zone At (See Diniinstonsi 01.6:61.6). 

ç. 
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INITIAL CHARACTERISTICS LIMITS 

Note Min Max 
Heater Current   1 90 110 se 
Direct Interelectrode Capacitances 

Grid to plate  2 - 0.7 pF 
Input: G to 1K, S, HI  2 3.0 3.8 pF 
Output: P to 11(. S. H1   2 1.5 1.9 pF 
Plate to cathode   2 0.17 0.23 pF 
Grid to cathode  2 2.2 3.0 pF 
Heater to cathode  2 0.8 1.2 pF 

Amplification Factor   3 95 160 
Transconductance   3 2200 HOOD ,mho 
Plate Current  9 0.7 2.3 mA 
Cutoff Plate Current   4 - 200 pà 
AC Voltage Amplification   5 7 - V 
Total Grid Current   6 ,.. -0.05 pà 
Heater-Cathode Leakage Current . 7 - t5 pA 
Leakage Resistance 
Betweengridandallother 

electrodes connected together 8 50 en 
Between plate and all other 

electrodes connected together 9 100 - en 
Inoperatives   10 i 

Note I: With Ef = 6.3 V. 
Note 2: Measured without external shield. 

Note 3: With Ef = 6.3 V, Ebb = 120 V, E,,, = 0 V, nk = 200 il, 
Ch - 1000 µF, metal shell grounded. 

Nit. le: With Ef = 6.3 V, Eb . 120 V, E, . -1.7Y, metal shell 
grounded. 

MOSS S: With Ef . 6.3 V, Ebb = 120 V, E = 0 V, lig = 10 mn, 
Cc(in) = O. 1µF, grid-signal-source internal impedance 
< 25000, E = 0.2 V (res, 60 c/a, sinewave),RI., = 0.5 mn, 
cc(out) , S5.5 µF. RMS voltage component measured across 
the series plate resistor with a 5 mn (min.) input im-
pedance vacuum-tube voltmeter. 

Note 6: With Ef. 6.3 V, Eb= 200 V, Eec= -1V. Rs = 1 MD, metal 
shell grounded. 

Note 7: With Ef = 6.3 V, Ehk = i100 V. 
Note 8: With Ef. 6.3V, Eg_kil = -100 V, metal shell grounded 
Note 8: With El.= 6.3 V, E.11 = -300V, metal shell grounded. 
Mote 10: Tubes are criticized for Shorts, Discontinuities, and 

Air Leeks. 

ENVIRONMENTAL TESTS 

High-Impact, Short-Duration Shock 

Peak Impact Acceleration   1000 g 
Duration of Approximate Half-Sine-Wave 

Mechanical-Shock Pulse   0.8 ±0.2 ms 
Operating Conditions during Test 

4 .6.3 V, Ebb= 120 V, Ecc =0 V, Rh = zoo n, Rg = 1 mn, Ehk = 
100 V. 

orti RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, It 1. 
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Min Max 
Post-Shock LimitsandRejection Criteria 

ERp (AC Voltage Amplification)   6 - V 
lc   -0.1 µA 
ihk  ±10 µA 
ERpm (Variable-Frequenci-Vibration Test 
Limits) over Vibration-Frequency Rangeof: 
3 to 6 kc/s   - 50 eV 
6 to 15 kc/s   - 1000 eV 

Tap and Permanent Shorts, and Discontinuities.   l 

Low-Impact, Long-Duration Shock 

Peak Impact Acceleration   50 g 
Duration of Approximate Half-Sine-Wave 
Mechanical-Shock Pulse   11±2 ms 

Condition during Test 
No tube-element voltages are applied. 

Post-Shock Limits and Rejection Criteria 
Same as those specified above for the High-Impact, Short-Du-

ration Shock Test. 

Sweep-Frequency-Vibration Fatigue 

Vibration-FrequencyRange(Overall)   5to 500to 5 as 
Peak Displacement 
5 toS0 &5i to5 c/s   0.040 in 
Peak-to-peak value   0.080 in 

Peak Vibrational Acceleration  10 g 
50 to 500 to 50 c/s 

Period of I Sweep Cycle (Approx.)   15 m 
5 to 500 to 5 c/s 

Duration of Test (Overall)   9 h 
Along each of 3 mutual ly perpendicul a r axes   3 h 

Operating Condition during Test 
Ef = 6.3 V 

Post-Sweep-Frequency-Vibration-Fatigue Limits 
end Rejection Criteria 
Same as those specified above for the High-Impact-Short-Du-
ration Shock Test. 

Variable-Frequency Vibration 

Vibration-Frequency Range (Overall)   8 te 16 Ka' 
Peak Vibrational Acceleration  1 0 
I, , X1 oc'..i .. 0-

Period of I Sweep Cycle 3 to 15 kc/s)   7 s 
Operating Conditions during Test 

Ef .., 6.3V, Ebb = 120V, E00 = 0 V, Rk . 200f4 R - - 2 ha p . 

Limits Min Max 
ERom overVibration-Frequency Range of: 
3 to 6 kc/s  - 85 0 
6 to 15 kc/s  700 mV 

DATA 2 RADIO CORPORATION OF AMERICA ell> 
Electronic Components and Devices Harrison, N. J. 
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LIFE TESTS 

Neater Cycling 
Duration of Test   2000 cycles 
Operating Conditions 

Ef = 8.5 V cycled 1 minute ON and 2minutes OFF, Ehk = -180 V 
continuously ON. 

Rejection Criteria 
Heater-Cathode Short s, and Heater and Cathode Di scont inu iti es. 

Intermittent Operation (2, 20, 100, 500, and 1000 Hours) 

Operating Condit ions 
Ef r 6.3 V cyc I ed 110 mi flutes ON and 10 m i nutes OFF, Eb = 120 V, 
Ecc = -1 V, El* = 100 V, Rk=Ol, R9 1141. b = 0.3 W (approx. ) , 
TE = 150°C mi n. 

End-Point Limits At 2 and 20 100 500 1000 h 
Min Max Min Max Min Max Min Max 

9m   
tegm/t  
ERp/t   

AvglAERpni.   
IC   
hk  

I .625 
MAX. 

MT4 
METAL 
SHELL 

.800 
MAX. 

t10 
2000 

- -0.05 

- t10 
- 7 
- -0.1 
- ±10 

DIMENSIONAL OUTLINE 
JEDEC No.4-4 

14.400 MAX. Dial 

_ 

ZONE 'ire 
(NOTE 2) 

92C8-12024 .435 MAX. DIA.—al JEDEC BNAoS.EE5-65 (NOTE I) 

µmho 

MA 
µA 

DIMENSIONS IN INCNES 

Note I: Maximum outside diameter of 0.440' is permitted along 
0.190' lug length. 

Note 2: Envelope temperature should be measured in zone 'A'. 

RADIO CORPORATION OF AMERICA 
16e Electronic Components and Devices Harrison, N. J. 
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Typical Plate Characteristics 

Ef = 6.3 V 

en ca o 

DC PLATE CURRENT (Ib)—mA 
92CM-I3213 

DATA 3 RADIO CORPORATION OF AMERICA eiÍri'--e, 
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Typica I Characteristics 

DC PLATE CURRENT (4)—nIA 
92041-13214 
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Breakdown-Voltage Characteristic 
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8808 
High-Mu Triode 

NUVISTOR TYPE 

For Cathode-Drive, Low-Level Class-C 
RF-Power-Amplifier, Oscillator, or Fre-
quency-Multiplier Applications to 1.2 GHz 

ELECTRICAL CHARACTERISTICS - Bogey Values 

Heater Voltage, dc or ac   Eh 6.3 V 

Heater Current at Eh = 6.3 V  lh 340 

Direct Interelectrode Capacitances: 

Without external shield 

Input: K to (G, S, H)   c1 9.6 PF 

Output: P to (G, S, H)  co 2.7 PF 

Heater to cathode   chk 2.6 PF 

Plate to cathode.   cpk 0.050 PF 

For the following characteristics, see Conditions below: 

Amplification Factor   100 

Plate Resistance (Approx.) rp 6400 

Transconductance  gm 18000 'Lath° 
DC Plate Current  

lb 15 mA 
Cutoff DC Grid Voltage for 
lb = 10 /IA   Ec(co) -5 V 

Conditions 

Heater Voltage  
Eh 6.3 V 

Plate Supply Voltage  Ebb 200 V 

Grid Supply Voltage   E o V 
cc 

Cathode Resistor  6 
Rk 8 

MECHANICAL CHARACTERISTICS 

Dimensional Outline  See Outline Drawing 

Maximum Overall Length (Im )   0.985 in 

Maximum Seated Length (Ism)  0.780 in 

Maximum Diameter (dm )   0.440 in 

Envelope   JEDEC Designation MT4 

Top Cap°  Small (JEDEC Designation C1-46) 

IMEDU Electronic Components 
DATA 1 
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8808 
Base°   Medium-Ceramic-Wafer Twelvar 6-PM 

(JEDEC Designation E6-93) 

Type of Cathode  Coated Unipotential 

Operating Position  Any 

Cooling   Conduction 

MAXIMUM RATINGS - Absolute-Maximum Values ', 

For operation as a low-level class-C ri-power-amplifier, 
oscillator, or frequency-multiplier tube at frequencies up 
to 1.2 GHz 

1CASc 

Plate Supply Voltage (Ebb) 

Up to 50,000 feet  1000d V 

Above 50,000 feet ....See Breakdown-Voltage Characteristics 

DC Plate Voltage   Eb 1000 V 

Grid Voltage: 

Peak  ec 30 V 

{ +0 V 

DC  Ec -100 V 

Peak Heater-Cathode Voltage e hk ±100 V 

Heater Voltage, dc or ac  Eh 5.7 to 6.9 V 

Peak Cathode Current  i'k 1000 mA 
See Pulse-Rating Chart 

Average Cathode Current  1k 75 mA 

Plate Dissipation  P I, 61e W 

Grid Dissipation  Pg 200 aiW 

See Grid-Dissipation Rating Chart 

Envelope Temperaturef TE  200 oc 

MAXIMUM CIRCUIT VALUES 
¡CAS 

Grid-Circuit Resistance: Rg 

For fixed-bias or cathode-
bias operation: 50 

See Grid-Circuit-Resistance Rating Chart 

TYPICAL OPERATION - CCSg 

As cathode-drive rf power amplifier 

Frequency   f 1 GHz 

Heater Voltage  Eh 6.3 V 

DC Plate-to-Grid Voltage  Ebg 206 V 

C) 

o 
Electronic 
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8808 
DC Cathode-to-Grid Voltage Ekg 5.8 V 

From grid resistor of   Rg 300 û 
Average Plate Current   lb 50 mA 

Average Grid Current  I, 19 mA 

Driving Power (Approx.)  Pg 1.0 mW 

Useful Power Output (Approx.) Po 5 W 

As cathode-drive frequency doubler 

Output Frequency   fo 1.2 GHz 

Heater Voltage  
Eh 6.3 V 

DC Plate-to-Grid Voltage  
E bg 200 V 

DC Cathode-to-Grid Voltage  
Elsig 11 V 

From grid resistor of  R 1000 û g 
Average Plate Current   Ib 38 raA 

Average Grid Current   1c 10.5 nut 

Driving Power (Approx.)  P 1 V/ 
g 

Useful Power Output (Approx.). Po 2 W 

TYPICAL OPERATION 

As pulsed cathode-drive class-C amplifier 

Output Frequency   fo 1 I GM 

DC Plate-to-Grid Voltage   gbg SOO 1000 V 1 
DC Cathode-to-Grid Voltage  Ekg 16 20 V 

Average Plate Current  Ib 9 4.75 mA 

Average Grid Current   lc 5.5 1.4 mA 

Duty Factor  - 2.5 I % 

Pulse Length  5 5 Ws 

Peak Driving Power  30 50 W 

Average Driving Power  0.75 0.5 If 

Peak Useful Power 
Output (Approx.)  105 240 W 

Average Power Output   2.5 2.4 W 

Plate Dissipation (Approx.)   2.4 2.7 W 

Gain  5.4 6.8 dB 

° See Socket and Connector information. 

As defined in the current issue of EIA Standard RS-239. 

C Intermittent Commercial and Amateur Service. 
d 

Under no circumstances should this absolute-maximum 
value be exceeded. For high-altitude operation, the maxi-

Electronic DATA 2 
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e 

mum permissible plate voltage is dependent on atmospheric 
pressure. 

This rating applies when the plate-seal temperature is 
maintained below 2000C by means of an external heat sink 
such as the center conductor of a coaxial resonator. If no 
provision is made for additional heat removal, the maximum 
seal temperature of 2000C will not be exceeded with 4 watts 
of plate dissipation and a chassis temperature of 250C. 

Measured on metal shell in Zone "A" (See Dimensional Out-
line). 

g Continuous Commercial Service. 

DIMENSIONAL OUTLINE - Dimensions in Inches (mm) 

—.I ere 

METAL CAP CAP 
JEDEC 
NaCI-46 

.780(19.80 

.735(18.67) 

.985(25.01) 
MAX. 

.190(4112) 

L .43501041) 
MAX.DIA• 
(NOTE 1) 

475(4.45) 
MK .220(4.59) 

MIN. 

CERAMIC 
INSULATOR 
.420 (10.67) 
MAX. DIA. 

o 

BASE 
JEDEC relE1S-93 
92cs-..566 _ 

Note 1: Maximum outside diameter of 0.440" (11.17 mm) is per-

n. 

mitred along 0.190" (4.83 mm) lug length. 

Note 2: Envelope temperature should be measured in zone "A". 

MODIFIED BOTTOM VIEW 

With Element Connections Indicated and Short Pins Not Shown 

CERAMIC 
/ WAFER 

LARGE 
LUG 

4..._BMALL 
LUG 

92C5 -14569 

MCBM Electronic Components 
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8808 
TERMINAL DIAGRAM (Bottom View) 

0 

INDEX • LARGE LUG 
• • SHORT PIN—IC 

Pin 1 - Cathode 
Pin 2 - Cathode 
Pin 3* - Do Not Use 
Pin 4, - Cathode 
Pin 5* - Do Not Use 

Pin 6 - Cathode 
Pin 10 - Heater 
Pin 12 - Heater 
Metal Shell - Grid 
Top Cap - Plate 

• Pin is of a length such that its end does not touch 
the socket insertion plane. 
TYPE 8808 SOCKET AND CONNECTOR INFORMATION 

SOCKET 

Mounting Body 
Material 

Cinch Mfg. 
Co.- No. 

Cinch-Jones 
Sales-Division 
Distributor No. 

Crimp MALON E 133 67 90 040§ 5NS-4 

TOP-CAP CONNECTOR 

For Distributed-Con- 

'tent Circuit 

International Electronic R ch Corpe 

Thermo-Link Retainer Part No TXBE-032-03IG, 

or equivalent 

For Lumped-Con- 

Slant Circuit 

Wakefield Engineering, Inc, Semiconductor 

Cooler Type NF207, or equivalent 

à 1026 South Homan Ave., Chicago, Illinois 60624. 

° TRADE MARE: Allied Chemical Corp., Morristown, N. J. 
le 135 West Magnolia Blvd., Burbank, Calif. 91502. 

139 Foundry St., Wakefield, mass. 01880. 
This UHF heat-dissipating •ocket, or equivalent, is recommended to 
insure adequate electrical and thermal connection to the index rim. 

Electronic 
Components 
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BREAKDOWN-VOLTAGE CHARACTERISTICS 

ALTITUDE —1i11 50 100 150 200 
I 1 I 1 I 1 1 1 1 1 I. J 1 AMBIENT TEMPERATURE (TA)-25C EFFECTS OF TUBE SOCKET ENVELOPE TEMPERATURE.RADIATION, ETC. IGNORED. 

„I „1 

TOP CAP 
METAL TO SHELL 

.-,. 
—_. ..._ 

BASE PINS 
TO METAL SHELL 
I 1 1 ,06 4 2 6 (1 4 2 01 AIR PRESSURE —MIN% IMIC8-140114 

PULSE RATING CHART 

The peak cathode current is for a duty factor of up 10 1% or 
pulse duration up to 10 11.s, whichever is greater. MAXIMUM PUL SE DURATION—Ps 2 4 6 1° 2 4 6 8100 2 S DUTY CURRENT OCCURRING 

FACTOR -THE TO IN MAXIMUM ANY 
RATIO OF AVERAGE PEAK CATHODE 1000-ei PERIOD. 

CATHODE CURRENT ' - . 

N N1/4....4.%***"...N.............„.............t.s 

d
 P
E
A
K
 C
A
T
H
O
O
E
 

II 

.
 

—I
 

150 

AREA OF PERMISSIBLE OPERATION 
1 i 4 6 8 2 4 6 8 10 5 DUTY FACTOR —PER CENT IOUS- 15677 

o 

o 
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GRID-CIRCUIT-RESISTANCE RATING CHART 
L
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9 001  'DO/ 

DETECTOR AMPLIFIER PENTODE 
MIDGET TYPE 

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

Direct Interelectrode Capacitances: 
Grid to Plate 0.01 max. me 
Input 3.6 uuf 
Output 3.0 µµf 

Maximum Overall Length 1-13/16" 
Maximum Seated Height 1-9/16" 
Length from Base Seat to Bulb Tea  

(excluding tip) 1-3/16"±3/32"* 
Maximum Diameter 3/4" 
Bulb T-5-1/2 
BaseA Miniature Button 7-Pin 
Pin 1-Grid Pin 5-Plate 
Pin 2-Cathode o Pin 6-Screen 
Pin 3-Heater (Cathode, 

Pin 4—Heater Pin 7- t%iderri 3' 
shield 

RCA Socket Stock No. 9914 
Mounting Position BOTTOM VIEW Any 

Maximum and Minimum Ratings Are Design-Conter Values 

AMPLIFIER 
Plate Voltage 250 max. volts 
screen Voltage 100 max. volts 
Grid Voltage -3 min. volts 
Plate Dissipation 0.5 watt 
Screen Dissipation 0.1 watt 
Typical Operation and Characteristics - Class di Amplifier: 
Plate Voltage 90 250 volts 
Screen Voltage 90 100 volts 
Grid Voltage -3 -3 volts 
Plate Resistance 1.0 • approx.megohm 
Transconductance 1100 1400 µmhos 
Plate Current 1.2 2.0 ma. 
Screen Current 0.5 0.7 ma. 

Typical Operation as /fixer in Superheterodyne Circuit: 
Plate Voltage 100 250 volts 
Screen Voltage 100 100 volts 
Grid Voltage d -5 -5 ªpprox. volts 
Conversion Transconductance - 550 approx.µmhos 

Shielding and r-f by-passing of each r-f amplifier stage may 
be required In order to prevent lnterstage coupling and to 
provide the shortest possible circuit returns when the tube 
is operated at the ultra-high frequencies. R-f by-passing 
can be accomplished by the use of small condensers having 
short leads placed close to the tube terminals. It may also 
be advisable in some applications to supplement the action 
of the by-pass condensers by r-f chokes close to the conden-
sers in the return or supply leads for the grid, screen, 
n, A, u f: See next page. * temporary ntinimurn length = 1-1/16% 

-e— Indicates a change. 

OCT. 1, 1943 RCA VICTOR DIVISION 
IAISOCOSPOIAT1014 OF UMW& iteeell014. HIV/ MIN 
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DETECTOR AMPLIFIER PENTODE 
(continued (role piec dddd( page) 

plate and heater. The 9001 has two cathode leach' in order 

that the plate and screen r-f circuits may be completed with 

a minimum of circuit Inductance in coirmon with the grid cl r-

cult. The grid return may be connected to one cathode termi-

nal and the plate and screen returns may be connected to the 

other cathode terminai. 

▪ The cathode of the 1.001, *ten operated from is transformer, should preferably 
be connected loins nester circuit. In the cal' of d-c operation of the heat-
er from • storage battery, the cathode circuit is tied In either directly or 
through bias resistors to the negative battery terminal. In circuits chers 
the cathode is not directly connected to the heater, the potential difference 
between heater and cathode should be kept as low as possible. 

• Greater than 1.0 cagots.. 
If The grid bias is minima for an oscillator peak voltage of I volts. Thelleval-

ues are optimum 

• ?he center Aoki in sockets designed for this, base 
provides for the possibility that this tube type 
may be aanuractured mdth the exhaust-tube tin at 
tAi Load end. For this reason, it is recommended 
that is equtpnent employing this tube type, le 
materiel beiwruitted to obstruct the »Obit hot.. 

. 1, 1943 
RCA NIC1CM DPPLUCIN 

MOO ONPOLATKIN 00 Mffilf-A. HARMON. left AIM 
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4001 

DETECTOR AMPLIFIER PENTODE 

e 
2 

e 

AVERAL.L C.I1AACTESTiCS 
PENTODE CONNECTION 

TYPE 9001 
E 4,=13.3 VOLTS 
PLATE VOL15.250 
SCREEN VOLTS(Ec2).100 

-6 -2 0 
CONTROL-GRID VOLTS EC' 

92C-6266 

AVERAGE CHARACTERISTICS 
PENTODE CONNECTION  

Tvpr 9001 
Er =6 3 VOLTS 
PL AIL vOLTS = 250 
CONTROL-GRID VOLTS((CI). -9 

02090  

2 leoq  

U1200  

0 
2 1300  
0 

r_ 400  

G 4 0 
SCREEN VOLTS (CC2) 

92C-82I7 

3 

July 1, 1941 9 2C-6 286 
92C-6287 9CA 9ADIOTION DIVISION 

kA .WUÇACUJR*1G COWANV. IC 



9002 

DETECTOR, AMPLIFIER, OSCILLATOR 
MIDGET TYPE 

Weater ' Coated Unipotential Cathode 
Voltage 6.3 a-c -ôr -6-c -votts 
Current 0.15 amp. 

Direct lnterelectrode Capacitances: 
Grid to Plate 1.4 if 
Grid to Cathode 1.2 uuf 
Plate to Cathode 1.1 uuf 

Maximum Overall Length 1-13/16" 
Maximum Seated Height 1-9/16" 
Length from Base Seat to Bulb Top 

lexcluding tipi 1-3/16" 13/32e 
Maximum Diameter 3/4" 
Bulb T-5-1/2 
Base à Miniature Button 7-Pin 
Pin 1-Plate o 4., Pin 5-Plate 
Pin 2-Cathode Pin 6 -Grid 

deli' Pin 7-Cathode Pin 3-Heater  
Pin 4 -Heater 

RCA Socket o Stock No. 9914 
Mounting Position BOTTOM VIEW Any 

Maximum Rat.ngs Are Design-Center Values 

AMPLIFIER  
Plate Voltage 250 max. volts 
Plate Diabipation 1.6 max. watts 
Typical Operation and Ckaracteristics - Class It Impli .fier: 
Plate 90 135 180 250 volts 
Grid -2.5 -3.75 -5 -7 volts 
Amp. Fact. 25 25 25 25 
Plate Res. 14700 13200 12500 11400 ohms 
Transcond. 1700 1900 2000 2200 µmhos 
Plate Cur. 2.5 3.5 4.5 6.3 ma. 

The cathode of the 9002, when operated frcm a transformer, should preferably 
be connected tothe heater circuit. In the case of d-c operation of the heat-
er Imo a storage battery, the cathode circuit is tied in either directly or 
through bias resistors to the negative battery terminal. In circuits where 
the cathode is not directly connected to the heater, the potential difference 
between heater and cathode should be kept as low as possible. 

• 

• the center hole in sachets designed for this base 
provides for the possibility that this tube type 
nay be eanufactured with the exhaust-tube tip at 
the base end. Por this reason, it is rectumended 
that in equipeent replaying this tube type, no 
materiat bePernitted to obstruct the socket hole. 

*Temporary minimum length= 1-1216'. 

-e- indlcateS a change. 

OCT. 1, 1943 RCA VICIOR DIVISION 
IMO COUCIATION OF »ARRICA. HARRISON. NEW Witlif 

DATA 

— 
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9003 

SUPER-CONTROL R-F AMPLIFIER PENTODE 
MIDGET TYPE 

Heater Coated Unipotential Cathode 
Voltage 6.3 
Current 0.15 

Direct Interelectrede Camacitancee 
Grid to Plate 0.01 mum. 
Input 3.4 
Output 3.0 

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

(excluding tipl 
Maximum Diameter 
Bulb 
Base' 

Pin 
Pin 
Pin 
Pin 

a-c or d-c volts 
*V. 

NPf 
1-13/16" 
1-9/16" 

1-3/16"±3/32"* 
3/4" 

T-5-1/2 
Miniature Button 7-Pin 

1-Grid Pin 5 - P1 ate 
2-Cathode c Pin 6-Screen 

4-Heater (cathode, 3-Heater Grid No Pin 7- t 3' 
‘elepo, shield 

RCA Socket o Stock No. 9914 
Mounting Position BOTTOM VIEW Any 

Maximum and NiSsimum Ratings Are Design-Center Values 
AMPLIFIER  

Plate Voltage 250 max. volts 
VuIlaye 100 max. volts 

Grid Voltage -3 min. volts 
Plate Dissipation 1.7 max. watts 
Screen Dissipation 0.3 max. watt 
Typical Operation and Characteristics - Class At Amplifier: 

250 volts 
100 volts 
-3 volts 
0.7approx.megohm 
1800 omhos 

Plate Voltage 
Screen Voltage 
Grid Voltage 
Plate Resistance 
Transconductance 
Grid Bias for 

Transcond. of 15 mmbos 
Grid Bias for 

Transcond. of 2 Oehos 
Plate Current 
Screen Current 

Typical Operation as Miner 
Plate Voltage 
Screen Voltage 
Grid Voltage 0 ' 
Conversion Transconductance 

-16 volts 

-45 volts 
6.7 ma. 
2.7 ma. 

fn Superheterodyne Circuit: 
100 250 volts 
100 100 voltS 
-10 -10  approx. volts  

600  approx. urnhos  

These• is r 
he gridbielsissmInimum for an oscilla1Or peak voltage of 9 volts. 

• The center hole in sockets designed for this base Provides for 
the possibility that this tube type say be manufactured man' 
the exhaust-tube tip at the base end. .Por this reason, it is 
recomaended that in equipment emeloying this tube tY0e. no ma-
terial be permitted to obstruct the socket hole. 

Shielding Considerations CI Heater-Cathode. Connections 
Tor the 900; are the same as for Type 9001. 

-0- Indicates e change. * Temporary minimum length = 1-1,16'.  

OCT. 1, 1943 RCA VICTOR DIVISION DATA 
IMO ODUMATION OF AROMA. HARRISON. MW RUM 

«IF 
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AVERAGE PLATE CHARACTERISTICS 
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9003 

AVERAGE CHARACTERISTICS 

LW-
Ef = 6.3 VOLTS SCREEN VOLTS =100   

PLATE VOLTS = 250 

3000 12 

O 
LJ   
cr   

12500 w IO  
Q. 

O 
tx 

in 2000.- 8   
•-• 

O 

U   

o 1500 in 6   

0 cr   
u 
to 7-1> 

•-• 

F- e--1000 .4 4   

500 2   

1  

1 

—50 —40 —30 —20 
CONTROL-GRID VOLTS 

MAY 20,1941 RCA RAD1OTRON DIVISION 
KA NANtriNCRIIING COu/Ar«. SC 

—10 o 

92C-6299 



ea. 

  .....  

:le 
EIM 

••• 

-1. p• 

e 

L'eeLleen  
.enneene•  

 e rgenapenc 
e EnE 
eneeene:Ceel ". e 

::::::: ........... g • 

.......... .111•••• . • 

...... -... --ne- -- ....•—•=:=ainjeze-"-": ..... --:-... &RI. Milt« ••••• • II VV. ••••• 
WM «SOU ••11.« Ma • ••••• ••••• 1....•• 

g  r=1::••••:•••=11.••::•••••• 

11.::" gggre• ........ =ME ...'....".... rftUL:0: 

:•••••=gggggrj••••••••• ..... •••••16 
• :1:11.• ff.« LI•••• .1:e11 . rm.:tr.--
k •••••••••••••••••••••••••••IMMT•••• 

 ... W . .« ••• . .11••• LIM •1«::: eg 
•• •••• OM. •••111111.1.•  

 .1 OH rja: •=1.1.••••••••.• ...... MU. rang! 

--emencr"..---naca▪ nc▪ =r-e _ 
.. .......... ••••••:- .. ...clam UM. MIL. IW. .....; 11,611.1•••••1 

• • •••0 Ma • VIM« • Ole ..........• MI •• II. arim MIM. MM.. ••••• 
• ma. ••=• ••••• «WC V•ile•• mm•a• ......---   

•• 0« • . .Mit.,.. m::..,..._=._.,...::=.e.r   ::..::: .:....„.. .;... En Mt. ••••• WM ;Ma• ••••• • ..•:MaMVVII 

• •••••• • r • MU•••••• .1:1 .......rm-m.ren ..--........ -slIt«.1.11.1 OM...A • MM.. ••••••••••• 
 «... 4r..r.v 3= -•-•«...M.I./1. i......«.03 
 ••••• Ma • V« a ... «O. Ma1.1..•0 AM.• Ve.••••ilm • .111.• • 

 rail==ir;   •.• .."”«  g Ern: •• ••••• •••••,... 
Una». .1. Mt« •«....11•••• ..:1•11.111. 

.... «MA «IMO ••••• 1•••▪ ••••• ••••••••••••• 
rere.  ....... urn •••••••••••• ...MO MA • aill••• ••••• «MAI ••••• 

 •11•••••••••  M.M••••••• ••••.• MINIM A.* •••••• ...... 
«IOW ••••• ••• •••••• ••• «MI • • •  

........  •—•:-...- ........ . " 
• a •••• /Ira •••••• YAM ••••il • ••••••••  • «a 

.... :Ogg ..................................   

".• 
..... cue 

..... •• ..... 

VMZ1111114:•• ............ •• 

o ID Ç 

S3L13dINY111441 I zpuN231:1DS 8001)3/V1d 

8 8° 8 

SONINOtIDIVI (U4)3'JNY.1.1fIGNODSNYi11 

We ....•••......••••••••.•••• A. AM MI 
 a•r• ••.•••••••• MM. ilm •• 1••• r• 

ar. ••••• • •••• .1 an. MY. «Mr. •••••MCZI:.M. ': 

«•••=t'SM g 

•=g1ga." gg 

• •••••••••:= 

•• 
«.1••••.1••••• 

o 

ID 

N 

ZC
ZM
X:
CI
II
 



9005 

U-H-F DIODE 
ACORN TYPE 

Heater Coated Unipotential Cathode 
Voltage 3.6 a-c or d-c volts 
Current 0.165 amp. 

Direct Interelectrode Capacitances: ° 
Plate to Cathode 0.8 Alf 
Plate to Heater 0.2 approx. lie 
Heater to Cathode 1.1 approx. puf 

Overall Length 1-7/32" *5/32" 
Overall Diameter 1-3/32" ±1/16" 
Bulb T-4 
RCA Socket Stock No.9925 
Mounting Position Any 

NaxImum Ratings are Design-Center Values 

RECTIFIER 
A-C Plate Voltage IR4S) 117 max. volts 
D-C Output Current 1.0 max. ma. 

The resonant frequenCy of the 9005 is approximately 1500 Mc. 

°With no external shield. 

APERAGE PLATE CMAPACTERISTIC 

• ! I 
Tree 9005 

11.• VOLTS 

3 

_t,• 
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e ib lb a a 3:1 t'a 
  VOLTS Dh. ORC-63•11 

Dec. 1, 1942 
RCA RADIOTRON DIVISION 
RCA uosu,nCruiaG COMPANY INC 

TENTATIVE DATA 
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9005 

U-H-F DIODE 

ALL TERMINALS 

- 002 
DIA. 

CONNECTED 
INTERNALLY 
TO N24 

4 

NEATER 

.1— Indicates a change. 

1303; t  

2142 MAX. DIA . 

ECCENTRICITY 
INCLUDING 

4%; I*116. 

375,32; 

*3/3; 

9'16' 

3.,:;.,,,,,, —«- 

INCLUDING 
ECCENTRICITY 

I NEATER 

1111)T113M VIEW  

MAX• 
UNTINNED SECTION 
ALL TERMINALS 

CATHODE 

2 
30.t 

1. 
PLATE 3CPt 

3 

-636141 

Dec. 1, 1942 
ICA RADIOTRON DIVISION 
INCA 14...01/1111éG COW•Jer. WC. 

92C-6366R1 
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9005 

AVERAGE CHARACTERISTICS 
14111111 1141 

3 . 6 VOLTS 111111111111 111111 
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9006 

U-H-F DIODE 
MIDGET TYPE 

a-c or d-c volts 
amp. 

Heater Unipotential Cathode 
Voltage 6.3 
Current 0.15 

Direct lnterelectrode Capacitances:' 
Plate to Cathode 1.4 
Plate to Heater 0.2 
Cathode to Heater 2.2 

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

(excluding tipi 
Maximum Diameter 
Bulb 
Base' Mi 
Pin 1-Plate 
Pin 2-Cathode 
Pin 3-Heater 
Pin 4-Heater 

RCA Socket 
Mounting Position 

Maximum 

BOTTOM VIEW 16BHI 

PPf 
PPf 
PPf 

1-13/16" 
1-9/16" 

1-3/16* 3/32"* 
3/4" 

T-5-1/2 
niature Button 7-Pin 
Pin 5-Plate 
Pin 6-No Connection 
Pin 7-Cathode 

Stock No. 9914 
Any 

Ratings Are Design-Center Voiles 

RECTIFIER 
Peak Inverse Plate Voltage 
Peak Plate Current 
D-C Output Current 
D-C Heater-Cathode Potential 
Tyóical Operation as Rectifier: 
A-C Plate Supply Voltage (RMSI 
Min. Total Effective Plate-Supply 
D-C Output Current 

750 max. volts 
15 max. ma. 
5 max. ma. 

100 max. volts 

270 volts 
Impedance 100 ohms 

5 ma. 

O With no external shield. 

The resonant frequency of the 9006 is yoo inegacycles(allOrax). 
A the center hole in SOCII4t, designed for this NISI 
movidas for the possibility that this tube type 
nay b« nanufactuiel Lt1 G. exhaust-tube Pip at 
the base end. Por this reason, it is rear:amended 
that in equipuent enPloying this tube type, no 
eateriaL be hereitted to obstruct the socket hole. 

* Temporary minimum length = 1-1/16. 

OCT. 1. 190 
RCA VICTOR DIVISION 

MOM COOPOIATION Of MAIM& HAIIIISOft a S MCI 

DATA 
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