
833—A 

POWER TRIODE 

e\ e"ee 

AMPLIFIER or OSCILLATOR -- Class C 

With Saturate. Rectified. Unfiltered. Single-Phase, 
Pull-Pave Plate SupOly 

NATURAL COOLINO 

CCS. MIS" 

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE  2700 max. 3000 max. volts 
DC GRID VOLTAGE   -450 max. -450 max. volts 
DC PLATE CURRENT  500 max. 500 max. ma 
DC GRID CURRENT   100 max. 100 max. ma 
PLATE INPUTt  1250 max. 1500 max. watts 
PLATE DISSIPATION   300 max. 350 max. watts 

Typical Operation with Natural Cooling: 

DC Plate Voltage  2500 2750 volts 
DC Grid Voltage;  -130 -135 volts 

From a grid resistor of   1560 1770 ohms 
DC Plate Current  450 450 ma 
DC Grid Current (Approx.)   83 76 ma 
Driving Power (Approx.)tt   27 25 watts 
Output-Circuit Ef-

ficiency (Approx  )   85 85 % 
Useful Power Output 

(Approx.)   935° 1020° watts 

FORCED-AIR COOLINO 

cce 
Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE  3600 max. volts 
DC GRID VOLTAGE   -450 max. volts 
DC PLATE CURRENT  500 max. ma 
DC GRID CURRENT   100 max. Ma 

PLATE INPUTt  1800 max. watts 
PLATE DISSIPATION   400 max. watts 

Typical Operation with Forced-Air Cooling: 

DC Plate Voltage  3300 volts 
DC Grid Voltage4  -155 volts 

From a grid resistor of   2100 ohms 
DC Plate Current  450 ma 
DC Grid Current (Approx.)   73 ma 
Driving Power (Approx.)tt   26 watts 
Output-Circuit Efficiency (Approx.) 85 % 
Useful Power Output (Aporox.) . . . 1240° watts 

e Continuous Commercial Service. 

es Intermittent Commercial and Amateur Service. 

t Power input to plate is 1.23 times the product Of dc plate voltage 
, times dc plate current. 
- This value of useful power is measureclat load of output circuit having 

the indicated efficiency. 

4.tt: See next page. *Indicates a change. 

2-59 
ELECTRON TUBE DIVISION 
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POWER TRIODE 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

dote Min. Max. 

Filament Current • 1 9.4 10.6 amp 
Direct Interelectrode 

Capacitances: 
Grid to plate   - 5.5 7.1 mmf 
Grid to filament. . .   - 10.1 14.5 mef 
Plate to filament . .   - 6.4 10.6 Pmf 

Amplification Factor. .   2 31.5 38.5 
Grid Current  3 160 380 ma 

Plate Current (1) • • • • 3 490 810 ma 
Plate Current (2) • • - • 4 60 140 ma 
Power Output  5 1150 - watts 

Mote 1: With 10 volts dc on filament. 

Mote 2: With 10 volts ac on filament, dc grid voltage of -10 volts, and 
dc plate voltage adjusted to give dc plate current of 200 ma. 

Mote 3: With 10 volts ac on filament, dc plate voltage of 100 volts, 
and dc grid voltage of +100 volts. 

Note 4: With 10 volts ac on filament, dc plate voltage of 2500 volts, 
and dc grid voltage of -50 volts. 

Mote 5: In self-excited oscillator circuit, and with 10 volts ac on 
filament, dc plate voltage of 4000 volts, dc plate current of 
450 ma., dc grid current of 80 to 120 ma., grid resistor of 5000 
ohms, and frequency of 30 Mc. 

à Obtained from a grid resistor of the value shown or from a combination 
of grid resistor and cathode resistor. Fixed bias operation is not 
recommended. The bias resistor should not be bypassed for the plate 

...... and grid voltage supply frequency. 

TT From a driver with a rectified, unfiltered, single-phase, full wave 
plate supply. 

RATINGS vs FREQUENCY WITH NATURAL COOLING 

FREQUENCY 30 50 76 Mc 

MAXIMUM PERMISSIBLE PERCENTAGE 
of MAXIMUM RATED PLATE VOLTAGE 
and PLATE INPUT: 

Class 8 telephony 
Class C telephony 
Class C telegraphy 

100 
100 
100 

98 
90 
90 

94 
72 
72 

% 
% 
% 

RATINGS vs FREQUENCY WITH FORCED-AIR COOLING 

FREQUENCY 20 50 75 Mn 

MAXIMUM PERMISSIBLE PERCENTAGE 
of MAXIMUM RATED PLATE VOLTAGE 
and PLATE INPUT: 

Class B telephony 
Class C telephony 
Class C telegraphy 

100 
100 
100 

97 
83 
83 

93 
65 
65 

% 
% 
% 
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833 -A 

POWER TRIODE 

1/2" 1.1' 1 

.656 
MAX. 

.437'1.003' 

2 TERMINALS"\ 

1.12; .812' 
MAX. IAN. 

JETEC NIJI-9 

2 TERMINALS 
JETEC -11-7 
SEE NOTE I 

3 

NOTE 2 

.3756.004 
TO FLAT 

NOTE 3 
JETEC N241-10 

132CM-4•786R5 

NOTE. I: THE ANGLE FORMEÓ ON /A PLANE NORMAL TO THE TUBE 
AXIS BY THE INTERSECTION OF THE PLANE DETERMINED BY THE 
AXIS OF THE FILAMENT TERMINALS WITH THE PLANE DETERMINED 

BY THE AXIS OF THE GRID AND PLATE TERMINALS IS NOT MORE 

THAN 5°. 

NOTE 2: TH g MOUNTINGeMOULDPROVIDE LIBERAL CLEARANCE FOR 
THIS TIP. 

NOTE 3: THE PLANE THROUGH THE FLAT SIDE OF THE FILAMENT 

TERMINAL IS 90° t7 0 WITH RESPECT TO THE PLANE THROUGH THE 
AXES OF THE FILAMENT TERMINALS. 

10-56 TUBE DIVISiON 
tee CORPORATION OF AMERICA. HARRISON. NEW 1EMY 

CE-4786R5 
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AVERAGE PLATE CHARACTERISTICS 
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836 
HALF-WAVE HIGH-VACUUM RECTIFIER 

835 
R-F POWER AMPLIFIER, 

A-F POWER AMPLIFIER, MODULATOR 
Filament 

Voltage 10 
Current 35 

Amplification Factor 
Direct lnterelectrode 

Grid to Plate 
Grid to Filament 
Plate to Filament , 

Maximum Over 1V4 th\ 
Maximum Diam er B \\\Bulb 

RCA Socket (Type 1.1T-N --') 

Z>Ae gl .< TA the 8 are 
syt érà, ro511 

frequencies. Ige the 835 are given on the 
RAMS. TUBE RA JUGS vs FREQUENCY. 

Heater Coated Unipotential Cathodes' 
Voltage 2.5 a-c volts 
Current 5.0 amp. 

Maximum Overall Length 6-9/16" 
Maximum Diameter 2-7/16" 
Bulb ST-19 
Cap Medium 
Base Medium 4-Pin, Bayonet 
RCA Socket (Type UR-542-A) Stock No.9937 

Maximum Ratings Are Absolute Rastas 

MAXIMUM RATINGS 

Peak Inverse Plate Voltage 5000 max. volts 
Peak Plate Current 1.0 max. amp. 
Average Plate Current 0.25 max. amp. 

• The cethodesshosld be allowed to come up to operating temperature be— 
fore plate current is drawn from the tube. For average conditions 
the delay is approximately 60 seconds. 

The 836 has two separate cathodes each of which Is connected to its 
respective heater. Plate cilsuit retare should be med. to this center-
tap of the heater transformer. 

...- Indicates a change. 

Dec. 1, 1942 
RCA RADIOTION DIVISION 
ICA adoodUMCIWING CCXOW.. 

DATA 

w. 

.111-



HALF-WAVE HIGH-VACUUM RECTIFIER 

AVERAGE PLATE CHARACTERISTIC 
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TV/2 836 
. 2.5 VOLTS 

/ 
/ 

/ 

/ 

/' 

/' 

e' 

e 

27/16 MAX.—N. 

194. MAx. 

— 

l 

- so...T3 04 122C 4.55 

CAP 
. . 1 .550-.578 

r vi 
DIA. 

-7 
Tee MOUNTING POSITION 

5119 BULB 

MAX. 

egi;MAY. 

Any 

MEDIUM 4-PIN 
BAYONET BASE 

92C-447984 BOTTOM 
SOCKET CONNECT 

2 

Pin 1-Heater à Cathode 
Pin 2 -No Connect ion 
Pin 3 -110 Connect ion 
Pin 0 -Heater à CathOd• 
Cap - Plate 

I' i 
H 

AA'sPLANE OF 
-4- I nd i c at es a 060 09e. 

VIEW Of 
1005 

P 
3 NC 

4 IS 
H 

ELECTRODES 

Dec. 1, 1942 
RCA RADIOTRON DIVISION 

CC501,24, HC 

DATA 



857—B 

HALF-WAVE MERCURY-VAPOR RECTIFIER 

GENERAL DATA 
Electrical: 

Filamentary Cathode, Coated: 
Voltage  5 ± 5%   ac volts 
Current  30  amp 
Minimum heating time 

at rated voltage . . 60  sec 
Peak Tube Voltage 

Drop (Approx.)   15  volts 

Mechanical: 

Terminal Connections: 

Fi - Filament 
(Insu late!) 

Maximum Diameter 
Weight (Approx.)   4 lbs 
Bulb   Dl-56 
Cap  Skirted Large (JETEC No.C1-10) 
Base   Terminal-Support Shell (JETEC No.F0-2) 

Temperature Control: 

Resting—When the ambient temperat u re is so low th at the 

normal riseofcondensed-merc urytemperatureabove 
the ambient temperature will not bring the con-

densed-mercury temperature up to the m inimum va lue 
of the operating ranges specifi ed under Maximum 
Ratings, some form of heat-conserv ing enc losure 
or auxiliary heater will be requ ired. 

Cooling—When the operating conditions are such that the 

maximum value of the operati ng condensed-mercury 

temperature range is exceeded, prov is ion shou ld 
be made for forced-air cooli ng su ffi c ient to pre-

vent exceeding the maximum va lue. 

Temperature Rise of Condensed-Mercury to Equ ilibrium 
Above Ambient Temperature (Approx.):" 
No load  11.5 
Full load  15 

e with film«, volts and no beat-conserving enclosure. 

F2 - Filament. 
Cathode Shield. 
Shell (Anode 

PI• Fi Return) 
Cap - Anode 

Vertical with filament end down Mounting Position  
Maximum Overall Length 

(Including flexible leads)   29-7/8" 
Seated Length  19-1/2" ± 3/8" 

7-1/8" 

OC 
°c 

.1- indicates • change. 

JULY 1, 1955 
SUSIE DIVISION 

ate1e COIFORATION Of MEMO, laWlifiCed. MN IMP 

DATA 1 

•11». 



857 —B 

HALF-WAVE MERCURY-VAPOR RECTIFIER 

HALF-WAVE RECTIFIER 

Maximum Ratings, Absolute Values: For supply frequency of do cps 

Operating Condensed-Mercury 
Temperature Range 

25° to 60 0C 30 ° to 40°C 

PEAK INVERSE 
ANODE VOLTAGE  10000 max. 22000 max. volts 

ANODE CURRENT: 
Peak   40 max. 40 max. amp 
Average.'  10 max. 10 max. amp 
Fault, for dura-

tion of 0.2 
second max.   400 max. 400 max. amp 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 
Note Nut. Mar. 

Filament Current   1 33 amp 
Critical Anode Voltage . .   2 100 volts 
Peak Tube Voltage Drop . .   3 25 volts 
Note 1: with 5 volts rms on filament. 
Note 2. With 4.75 volts ms on filament, and condensed-mercury tem-

perature at 250C, or above. 
Note 3: with 5 volts rms on filament, condensed-mercury temperature 

of 350 o 50c, peak anode current of 100 amperes provided by half-
cycle pulse from a 60-cps sine wave and recurring approximately 
once a second, rube drop is measured by an oscilloscope con-
nected between anode and center tap of filament transformer, 

OPERATING CONSIDERATIONS 

X-Ray WarnIng. X-rays are produced when the 857-6 is oper-

ated with a peak inverse voltage above 16000 volts 

(absolute value). These rays can constitute a health 

hazard unless the tube is adequately shielded for X-ray 

radiation. Although relatively simple shielding should 

prove adequate, make sure that it provides the required 

protection to the operator. 

Shtelds and rf filter circuits should be provided for the 

857-8 if it is subjected to extraneous high-frequency 

fields during operation. These fields tend to produce 

breakdown effects in mercury vapor and are detrimental 

to tube life and performance. When shields are used, 

special attention ,nut he given to oroviding adequate 

ventilation and to maintaining normal condensed-mercury 
temperature. Rf filters are employed to prevent damage 

caused by rf currents which might otherwise be fed back 

into the rectifier tubes. 

** averaged over any period of lb seconds maximum. 

indicates a change. 

JULY I, 1955 
TUBE DIVISION 

LACHO COVIORATION of ANERICA. HARRISON. NeW RIM« 

DATA 1 



857—B 

HALF-WAVE MERCURY-VAPOR RECTIFIER 
For Circuit Figures, see Front of this Section 

•45, 

CIRCUIT 

MAX. 

TRANS. 
SEC. 

VOLTS 
(RMS) 

E 

APPROX. 

DC 

OUTPUT 
VOLTS 

TO FILTER 

Eav 

MAX. 

DC 

OUTPUT 

AMPERES 

lam 

MAX. 

OC 

OUTPUT 
KW 

TO FILTER 

Pdc 

Fig. 1 
Half -wave 15400° /coo 10 70 

Single-Phase 7000à 3200 10 32 
In-Phase Operation 

Fig. 2 
Full-Wave 7700° 7000 20 140 

Single-Phase 3500à 3200 20 64 
In-Phase Operation 

Fig. 3 
Series 15400° la000 20 280 

Single-Phase 7CCOA 6400 20 128 
In-Phase Operation 

Fig. 4 

Half-Wave 89CO° 10500 30 315 
Three-phase 4000à 4800 30 144 

In-Phase Operation 

Fig. 5 
parallel 8900° 10500 60 630 

Three-Phase 40004 4800 60 288 
Quadrature Operation 

Fig. 4 
Series eçoo° 21000 30 630 

Three-phase aooe 9600 30 288 
Quadrature Operation 

Fig. 7 
Resis- Induc- Rests- lhduc - 

Half-Wave tive tive tive tuve 

Four Load Load Load Load -Phase 
7700° 10100 36 40 364 404 Quadrature Operation 
35001 4600 36 ao 166 184 

Flo. 8 Resis- Induc- Rests- "'duo - 

Half-wave tive tuve tive live 
Load Load Load Load Six-phase 

Quadrature 
7700° 10500 38 40 3S9 420 Operation 35004 

4800 38 40 182 192 

a For maximum peak inverse anode voltage of 22000 volts and maximum aver-
age current of 20 amperes. 

A For maximum peak inverse anode voltage of t000n volts and maximum aver-
age current of 10 amperes. 

' 
MOE DIVISION 

CellifeltaTION OF »MOO, MUM& MEW MX" 
DATA 2 



857 - B 
HALF-WAVE MERCURY-VAPOR RECTIFIER 

ANODE 

.625» MIN.—L 

et I RTED LARGE 
CAP 

JETEC Nst CI-10 

2.230 

GT 56 BULB 

ZONE WHERE 
CONDENSED-MERCURY 
TEMPERATURE SHOULD 

BE MEASURED 

TERMINAL-SUPPORT 
SHELL 

JETEC N2 FO F1 

-11-11/3;± 

r.soet.00r" 

-eiÎ 2.281' 

1910; 

4,ty 

F I L AMEN T (INSULATED) 
F IL AMENT. CAT NODE SHIELD. 
AND SNELL (ANODE RETURN) 

92CM -4649R3 

JULY 1, 1955 
SUM DIVISION 

10 COSIMATIOM Of NUtICA. MADISON. NW Miff 

CE-4649R3 



857 -B 

HALF-WAVE MERCURY-VAPOR RECTIFIER 

TERMINAL-SUPPORT SHELL 

SIZE AND SHAPE 
OF HOL ES MAY 
VA RY OR THE Y N 

MAY BE OMITTED 

- 0.50 0"- I.87; 

NON-INSULATED INSULATED BUSHING 
BUSHING 

0.000 - 0.406 

4. 063:-
4. 375 

JETEC No.F0-2 

RCA No.39Il 

0.281" 

1.06 3'14 

92CS - 4653R2 

JULY 1, 1955 
TUBE DIVISION 

RADIO 0:11110lATIOH OF MAE ICk, MARIIISCW. NEW 1113E1' 

CE-465392 
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857-B 

RATE OF RISE OF COND.- MERCUei TEMPERAT 
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862-A 

TRANSMITTING TRIODE 

(,iantinde0 frorn preceding page) 

Typical Operation: 

D—C Plate Voltage . . . . 12000 15000 18000 
D—C Grid Voltage  —800 —900 —1000 . . . volts 
Peak R—F Grid Voltage .   2050 2300 2550 . . . volts 
D—C Plate Current . . .   6.25 7.5 8.33 . . . volts 
D—C Grid Currents. . .   0.8 0.85 0.9 approx. amp. 
Driving Power0   1.6 2 2.4 approx. kw 
Power Output  50 75 100 approx. kw 

d Subject to wide variations as explainedon sheet TUBE RATInGS in General 

" troaif rie'qu:;n12eltópeecijonetsivn:tweaxycebee used if the positine tt crnadkif Ions. 

Data on operating frequencies for the 862—A are given on the 
sheet TRANS. TUBE RATINGS vs FREQUENCY. 

NQ 3908 BASE OUTLINE 

CS-e577 

MAR. 30. 1945 RCA VKTŒ MUM • 

WAWO OWIOUTION OF NUM% WielSON, new Met 

DATA 2 



N.13906 BASE 

eMAX. 

4 
MAY. 

862-A 

TRANSMITTING TRIODE 

1r-74;  

31711 

STRANDED CABLE 

DIA. APPROX. 

FI LAMENT 

a 1/6" 
  FLEXIBLE RIBBON 

I 14" X.015" APPROX. 

MAX. RIGID /  

GR 
i3 14;MAY. DIA. eíeoei  

5 114f tf; 

4 tii'MAX. 

92S-437 2111 

6 '4;= 

-PM 

33 see" ± OA," 

at 7,48't 

...7-.500".4.020" 

29 .41" 

LATE 

37 14r 54; 

60 N,;.1..4AX. 

MAR. 30, 1945 RCA VICTOR DIVISION 
SADIO CORPORATION of AMERICA, MOIR I SON, NEW Mir 
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866-A 

HALF-WAVE MERCURY-VAPOR RECTIFIER 

0 

GENERAL DATA 

Electrical: 

Filament, Coated: 

Voltage  
Current at 2.5 volts   
Heating time at 

rated voltage  
Peak Tube Voltage 

Drop (Approx.)   

Min. Av. Max. 

2.38 2.5 2.62 ac volts 
- 5 5.4 amp 

15 - - sec 

- 15 - volts 

Mechanical: 

Operating Position   Vertical, base down 
Maximum Overall Length 
Maximum Seated Length  
Maximum Diameter   
Weight (Approx.)   3 oz 
Bulb   ST19 
Cap  Medium (JETEC No.C1-5) 

Johnson No.123-209, or equivalent 
Medium-Shell Small 4-Pin 

with Bayonet (JETEC No.A4-10) 
Basing Designation for BOTTOM VIEW   4P 

  6-9/16" 
5-3/4" ± 3/16" 

2-7/16" 

Socket 
Base   

Pin 1-Filament 
Pin 2-No Connec-

tion 
Pin 3-No Connec-

tion 

Pin 4-Filament, 
Cathode 
Shield 

Cap-Anode 

Temperature Control: 

Beating--When the ambient temperature is so low that the 

normal rise of condensed-mercury temperature 
above the ambient temperature will not bring the 
condensed-mercury temperature up to the minimum 

value of the operating ranges specified under 

Maximum Ratings, some form of heat-conserving en-
closure or auxiliary heater will be required. 

Cocaine--When the operating conditions are such that the 
maximum value of the operating condensed-mercury-

temperature range is exceeded, provision should 
be made forforced-air cooling sufficient to pre-

vent exceeding the maximum value. 

Temperature Rise of Condensed Mercury to Equilibrium 
Above Ambient Temperature (Approx.): 
No load .   26 
Full load'   33 

• with 2.38 volts rms on filament, and no ibeat-conserving enclosure. 
• With 2.62 volts res on filament, average anode current . 0.5 ampere, and 

no heat-conserving enclosure. 
.6-Indicates a change. 

OC 
OC 

8-57 ELECTRON TUBE DIVISION 
IIA010 CORPOIATION Of MEMO,. 1.1111SON, new RIM 

DATA 1 



41,be. 
866-A 

HALF-WAVE MERCURY-VAPOR RECTIFIER 

HALF-WAVE RECTIFIER 

Maximum Ratings, Absolute Values: ForsupPlyfrequencyof Poops 

Operating Condenaed-Ilercury-
Temperature Range° 

20 ° to 80° C 20 ° to 70 ° C 20 ° to 10° 

PEAK INVERSE 
ANODE VOLTAGE. . 2500 max. 5000 max. 10000 max. volts 

ANODE CURRENT: 
Peak . . . . 2 max. 1 max. 1 max. amp 
Average' . . . . 0.5 max. 0.25 max. 0.25 max. amp 
Fault, for 

duration of 
0.1 second 
maximum. . . . 20 max. 20 max. 20 max. amp 

° Operation at 000 5° C is recommended. 
Averaged over any interval or 50 seconds maximum. 

OPERATING CONSIDERATIONS 

Shields and rf filter circults should be provided for the 

866-A if it is subjected toextraneous high-frequency fields 
during operation. These fields tend to produce breakdown 

effects in mercury vapor and are detrimental to tube life 

and performance. When shields are used, special atten-
tion must be given to providing adequate ventilation and 

to maintaining normal condensed-mercury temperature. Rf 
filters are employed to prevent damage caused by rf currents 

which might otherwise be fed back into the rectifier tubes. 

...indicates a change. 

8-57 ELECTRON 1U8E DIVISION 
RADIO CORPORATION OF AMERICA. HARRISON, NEW JEltSEY 
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866-A 
HALF-WAVE MERCURY-VAPOR RECTIFIER 

For Circuit Figures, see Front of this Section 

CIRCUIT 

MAX. 

TRANS. 
SEC. 
VOLTS 
(RMS) 
E 

APPROX. 

DC 
OUTPUT 
VOLTS 

TO FILTER 

Eav 

MAX. 
DC 

OUTPUT 
AMPERES 

iav 

MAX. 

DC 

OUTPUT 
Kr• 

TO FILTER 
Pdc 

Fig. 1 

Ralf -Wave 

Single-Phase 
In-Phase Operation 

7000° 

350CA 
I7CCe 

3200 

1600 
800 

0.25 

0.25 
0.5 

0.8 

0.4 
0.4 

Fig. 2 

Full-Wave 

Single-Phase 
In-Phase Operation 

3500° 
1700à 

8°°* 

32C0 

1600 
93° 

0.5 

0.5 

I 

1.6 
0.8 

0.8 

Fig. 3 
Series 

Single-Phase 
In-Phase Operation 

7000° 
35001 
POO. 

6400 
3200 
1600 

0.5 
0.5 
I 

3.2 
1.6 
1.6 

Fig. 4 

Half-Wave 

Three-Phase 
In-Phase Operation 

400CP 

2000à 
10000 

4800 

2400 

1200 

0.75 

0.75 

1.5 

3.6 
1.8 
1.8 

Fig. 5 

Parallel 
Three-Phase 

Quadrature Operation 

4000° 
2000' 

ICOOe 

eco 
2400 

1203 

1.5 
1.5 

3 

7.2 

3.6 
3.6 

Fig. 8 
Series 

Three-Phase 
Quadrature Operation 

coo° 
2300à 
1000à 

9600 
coo 
2400 

0.75 
0.75 

1.5 

7.2 

3.6 
3.6 

Fig. 7 
Half-Wave 

Four-Phase 
Quadrature Operation 

3500° 
1700à 
800e 

4500 
2300 
1100 

Resis- Induc- 

tive tive 
Load Load 
0.91 1 

0.91 I 
I. 2 

Resis- Induc - 

tive tive 

Load Load 
4.05 4.5 

2.07 2.3 

1.98 2.2 

Fig. 8 

Half-Wave 

Six-Phase 
Quadrature Operation 

3500° 

17C0à 
800* 

4800 
2400 
1200 

Rests- Ind:lc- 

tive tive 

Load Load 

0.95 I 
0.95 1 

1.9 2 

Resis- Induc - 

tive tive 

Load Load 
4.6 4.8 

2.3 2.4 

2.28 2.4 

° For maximum peak inverse anode voltage of 10000 volts and Condensed-
mercury -temperature range of 20. to 600 C. 

• For maximum peak inverse anode voltage of 5000 volts, and condensed - 
mercury -temperature range of 20 0 to 70. C. 

e For maximum peak inverse anode voltage of 2500 volts, and condensed - 
mercury -temperature range of 20. to 80. C. 

8-57 ELECTRON TUBE DIVISION 
.ACOO_COROgATION_Ol_AMERLCA. nu oewaen 

DATA 2 



866-A 

HALF-WAVE MERCURY-VAPOR RECTIFIER 

MEDIUM CAP 
JETEC N2 CI -5 

STI9 BULB 

ZONE WHERE 
CONDENSED-MERCURY 
TEMPERATURE SHOULD 

BE MEASURED 

MEDIUM-SHELL 
SMALL 4-PIN 
BAYONET BASE 
JETEC N2 A4-10 

92CM-62 I5R4 

RATE OF RISE OF CONDENSED-MERCURY TEMPERATURE 

10 5 20 25 
HEATING TIME-MINUTES 

ELECTRON TUBE DIVISION 92C$-9O28R1 
4.1,10 CORP0.1.0N CIE ACER.CA, ...SON, NEW JERSEY 



869—B 

HALF-WAVE MERCURY-VAPOR RECTIFIER 

1E lectrical: 

Filamentary Cathode, Coated: 
Voltage   5t5% 
Current   19 
Minimum Heating Time 

at Rated Voltage 60 
Peak Tube Voltage 

Drop (Approx.) . 

I HALF-WAVE RECTIFIER -- In -Phase Operation 
Maxi... Ratings, Absolute Values: For supply frequency of 6o ca 

Operating Condensed-Mercury 
Temperature Range 

80° to 00°C 300 to 50°C 30° to 40°C 
PEAK INVERSE 
ANODE VOLTAGE 10000 max. 15000 max. 20000 max. volts 

ac volts 
amperes 

seconds 

volts 

F2 -Filament 

Cap-Anode 

Mechanical: 

Terminal Connections: F 

Fi -Filament, CATO. 
SMIELD 

Cathode Shield 
(Anode Return) 8121 c 

FoSON LEFT 510E OF Tulle 
TYPE MARKING ON BA SE 

Mounting Position   Vertical with filament end down 
Overall Length   14 -1/4"±3/16" 
Maximum Diameter   5-1/8" 
Bulb   GT-40 

Cap   Skirted Large fjERCA No.3905 
TEC No.C1 -9 

fJETEC No.A3 -20 Base   
RCA No.3502 

GENERAL DATA 

15 

Temperature Control: 

eating--Whenthe ambient temperature is so lam that the normal rise 

of condensed-mercury temperature above the ambient tempera-
ture will not bring the condensed -rtercury temperature up to 

the minimum value of the operating ranges specified under 

flarnnan Ratings. soie form of heat-conserving enciceure or 
awl! iary heater will be requi red. 

Coating—When the operating conditions are such that the maximum 

value of the operating condensed-mercury temperature range 

is exceeded, provision should be made for forced-air 
cooling sufficient to prevent exceeding the treucimurn value. 

[. emperature Rise of Condensed Mercury to Equilibrium 
Above Ambient Temperature (Approx.):' 

No Load   15 
Full Load   20 

oc 
oc 

46 See next e. 

NOV. 1, 1952 TUSECIEPAATWŒNT DATA 1 
ase MAPORATION OF AMERICA, HARRISON. pew amp 
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869-8 

HALF-WAVE MERCURY-VAPOR RECTIFIER 

Operating Condensed-Mercury 
Temperature Range 

30° to 60°C 30° to 613°C 30° to I10°C 

ANODE CURRENT: 
Peak . . . . 10 max. 10 max. 10 max. amp 
Average.' .., 2.5 max. 2.5 max. 2.5 max. amp 
Fault, for dura-

tion of 0.1 
second max. 100 max. 100 max. 100 max. amp 

HALF-WAVE RECTIFIER --Quadrature Operation** 

Maximum Ratings, Absolute Values. For subply frequency of So CeS 

OPeratlng Condensed-Mercury 
Temperature Range 

30° to 60°C 30° to 50°C 30° to IOC 

PEAK INVERSE 
ANODE VOLTAGE 10000 max. 15000 max. 20000 max. volts 

ANODE CURRENT: 
Peak . . . . 20 max. 20 max. 10 max. amp 
Average" . . 5 max. 5 max. 2.5 MaX. amp 
Fault, for dura-

tion of 0.1 
second max. 100 max. 100 max. 100 max. amp 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 
Note Min. Max. 

Filament Current   1 - 21 amp 
Critical Anode Voltage 2 - 100 volts 
Peak Tube Voltage Drop 3 _ 17 volts 

mote li With 5 volts res on filament. 
ote 2( With 4.15 volts rmsontilament. and condensed-mercury temperature 

at 30.C. 
mote 9: With 5 volts res on filament, condensed-mercury temperature of 

35 ° t 5°C, peak anode current of 50 amperes provided by half-cycle 
pulse from a so-cps sine wave and recurring approximately once a 
second. Tube drop is measured by an oscilloscope connected be-
tween anode and center tap of filament transformer. 

. With filament volts x.75 and no heat-conserving enclosure. 

6 Filament voltage in phase with anude voltage. 

ee  Filament voltage out of phase (SO ° to 120°) with ancde voltage. 

** Averaged over any period of 30 seconds maximum. 

OPERATING NOTES 

I-Ray Yarning. X-rays are produced when the 869-B is 
operated with a peak inverse anode voltage above 16000 

volts (absolute value). These rayscan constitute a health 

hazard unless the tube is adequately shielded for x-ray 

radiation. 

NOV. 1, 1952 DATA 1 TUBE DEPARTMENT 
sucio coerce. ON OF vx,it Cv Komori. NEW waxy 
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869-8 

HALF-WAVE MERCURY-VAPOR RECTIFIER 
For Circuit Figures, see Front of this Section 

mercury-temperature range of 300 to 600C. 

MAX. 
TRANS. 

APPROX. 
DC 

MAX. 
DC 

MAX. 
DC 

CIRCUIT SEC. 
VOLTS 

OUTPUT 
VOLTS 

OUTPUT 
AMPERES 

OUTPUT 
KM 

(HMS) TO FILTER TO FILTER 
E Eav 

1 av P dc 

1 Fig. 1 
Ralf-Wave moo° 6300 2.5 16 

Single -Phase 10600à 4700 2.5 12 

In-Phase Operation 700D* 3100 2.5 8 

Flg. 2 
Full-Wave 7000° 6300 5.0 32 

Single -Phase 5300à 4700 5.0 24 

Iii-plisse Operat icm 35°Ce 31 C° 5.0 16 

Flg. 9 
Serles i 4000012700 5.0 64 

Single -Phase 1060Ce 9500 5.0 48 

In-Phase Operation 7000* 6300 5.0 32 

Fig. 4 
Half-Wave e ice 9500 7.5 72 

Three-Phase 6100à 7100 7.5 54 

In-Phase Operation 400Ce 4700 7.5 36 

Fig. 8 
Parallel 8 i oo° 9500 15.0 143 

Three-Phase 61CO• 7100 30.0 215 

Quadrature Operation 4000' 4700 30.0 143 

Fig. 8 
Series 8I 9000 7.5 143 

Three-Phase 6100' 14200 15.0 215 

Quadrature Operation 4000° 95C° 15.0 143 

Res is- Indus.- Resis- Indus-
Fig. 7 tive tive tive tive 

Half-Wave Load Load Load Load 
Four-Phase 7000° MOO 9.0 10.0 81 90 

Quadrature Operation 5300à 6700 18.0 20.0 121 135 
3500° 4500 18.0 20.0 81 90 

Rests- Indus- Resis- Indus - 
Flg. 8 tive tive tive tive 

Ralf-Wave Load Load Load Load 
Sin-Phase 7000° 9500 9.5 10.0 91 96 

Quadrature Operatic(' 5300' 7100 19.0 20.0 136 143 
3500. 4700 19.0 20.0 91 96 

For maximum peak Inverse anode voltaee of 20000 volts, and condensed - 
mercui, -tt.pxiatuct 10.196 e 30e tù 40.C. 

4 For maximum peak inverse anode voltage of 18000 volts, and condensed - 
mercury -temperature range of 300 to 500C. 
For maximum peak inverse anode volta ge of 10000 volta, and condensed -

[ 

NOV. NOV. 1, 1952 TUBE DEPARTMENT 
104)10 CORPORATION OF AMERICA. HARRISON, NEW AMP 
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869 -8 
HALF-WAVE MERCURY-VAPOR RECTIFIER 

ANODE 

.713"M1N 

SKIRTED LARGE 
CAP 

JETEC N2 CI-9 
RCA NS 3905 

0140 BULB 

ZONE WHERE 
CONDENSED-MERCURY 
TEMPERATURE SHOULD 

BE MEASURED 

r -.800"i 007" 
.8 Î3" 

1.813" 

1.408" I 

BASE 
JETEC NRA3-20 
RCA N e 3502 

." -1_ 

DIA.    _ 
2.825" 2.094 

T mAx. 11 .100 _1 , 
.594» 

-.....__, -r. 
i i .820 MIN .9" 1.031" --.I25" F 

-1-1- T I I_ 

.688' I--,j—.125"t.005" 
- —.75e i --, 

.312"3.00301A. ----F, 
TWO PINS - 

Fi = FILAmENT AND CATHODE 
SHIELD (ANODE RETURN) 

F2= FILAMENT 

92CM-4330R4 

NOV. 1, 1952 CE-43304 
TUBE DEPARTMENT 

RADIO COMNAT ION OF Mg RICA .11.15014. NEW MSC, 
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872-A 

HALF-WAVE MERCURY-VAPOR RECTIFIER 
(--\  

Electrical: 

Filament, Coated: 
Voltage 
Current at 5 volts 
Heating time at 

rated voltage  
Peak Tube Voltage 

Drop (Approx.)   

Mechanical: 

Operating Position  Vertical, base dowr 
Overall Length   8-1/4" ± 1/4' 
laximum Diameter 
Weight (Approx.)   7 o; 
Bulb   Tlf 
Cap  Médium (JETEC No.C1-5) 
Socket   Johnson No.123-211, or equivalen( 
Base   Medium-Metal-Shell Jumbo 4-Pir 

with Bayonet (JETEC No.A4-29) 
Basing Designation for BOTTOM VIEW   441 

GENERAL DATA 

//in. 

4  75 

Av. 

5 
7.5 

/fox. 

5.25 ac volt: 
8 mac 

50 - - sec 

- 10 - volt: 

Pin 1-No Connec-
tion 

Pin 2-Filament, 
Cathode 
Shield 

Temperature Control: 

hating—When the ambient temperature is so low that the 

normal rise of condensed-mercury temperature above the 

ambient temperature will not bring the condensed-mercury 
temperature up to the minimum value of the operating 
ranges specified under Maximum Ratings, some form of 

heat-conserving enclosure or auxiliary heater will be 
required. 

Coot:lit—When the operating conditions are such that the 
maximum value of the operating condensed-mercury-tem-
perature range is exceeded, provision should be made 

for forced-air cooling sufficient to prevent exceeding 
) the maximum value. 

remperature Rise of Condensed Mercury to Equilibrium 
Above Ambient Temperature (Approx.): 
No load'   14 °C 
Full loada   19 oc 

With 4.75 volts rms on filament, and no heat-conserving enclosure. 

With 5.25 volts res on filament,  ge anode current 1.25 amperes, 
and no heat-conserving enclosure. 

2-5/16' 

Pin 3 - No Connec-
tion 

Pin 4-Filament 
Cap-Anode 

Indicates a chanoe. 

8-57 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON. NEW .11110 

DATA 1 



HALF-WAVE MERCURY-VAPOR RECTIFIER 

,<11 
872 -A 

-A> 

HALF-WAVE RECTIFIER 

animus Ratings, Absolute Values: For suPply frequency of 6o cps 

Operating Condensed-Mercury-
Temperature Range . 

20 ° to 70 ° C 20 ° to 60° C 

PEAK INVERSE ANODE 
VOLTAGE  5000 max. 10000 max. volts 

%NODE CURRENT: 
Peak   5 max. 5 max. amp 
Average#   1.25 max. 1.25 max. amp 
Fault, for duration 
of 0.1 second maximum. 50 max. 50 max. amp 

' Operation at *0 ° 5° c is recommended. 

Averaged over any interval of 15 seconds maximum. 

OPERATING CONSIDERATIONS 

Shields and rf jolter ctrcutts should be provided for the 

872-A if it is subjected to extraneous high-frequency 

fields during operation. These fields tend to produce 
breakdown effects in mercury vapor and are detrimental to 

tube life and performance. When shields are used, special 
attention must be given to providing adequate ventilation 
and to maintaining normal condensed-mercury temperature. 

Rf filters are employed to prevent damage caused by rf 

currents which might otherwise be fed back into the rec-
tifier tubes. 

-.Indicates a change. 

8-57 ELECTRON TUBE DIVEBON 
RAINO COEPORATION OF »AFRICA. IIAERISON, NEW JERSEY 
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872—A 
HALF-WAVE MERCURY-VAPOR RECTIFIER 

o 

For Circuit Figures, see Front of this Section 

CIRCUIT 

MAX. 
TRANS. 

SEC. 

VOLTS 

(OHS) 
E 

APPROX. 

DC 
OUTPUT 

VOLTS 

TO FILTER 

Eav 

MAX. 

DC 
OUTPUT 

AMPERES 

lav 

MAX. 

DC 
OUTPUT 

K14 

TO FILTER 

Pdc 

Fig. 1 

Half-Wave 
Single -Phase 

1n-Phase Operation 

700O° 

3500à 
3200 
1600 

1.25 
1.25 

4 
2 

Fig. 2 
Full-Wave 

Single-Phase 

1n-Phase Operation 

3500° 
1700A 

3200 
1600 

2.5 
2.5 

8 
4 

Fig. 3 
Series 

Single-Phase 
In-Phase Operation 

7000° 

3500A 
6400 
3200 

2.5 

2.5 
16 

e 

Fig. 4 
Half-Wave 

Three-Phase 
In-Phase Operation 

4000p 
2000à 

4800 
24C0 

3.75 
3.75 

18 
9 

Fig. 5 
Parallel 

Three-Phase 

Quadrature Operation 

43C0 
2000- 

moo 
2400 

7.5 
7.5 

36 
18 

Fig. 6 
Series 

Three-Phase 

Quadrature Operation 

4000° • 
2000 

%CO 

4800 
3.75 

3.75 
36 
18 

Fig. 7 
half -Wave 

Four-Phase 

Quadrature Operation 35°C/ 
1700 

45C0 

2250 

Resis- Induc- 
tive tive 
Load Load 

4.5 5 

4.5 5 

Resis- Induc - 
tive tive 

Load Load 

20 22.5 
10 11.2 

Fig. 8 
Half-Wave 

Sin-Phase 
Quadrature Operation 35°'t 

1700 
4800 
2430 

Resis- Induc- 
tive tive 
Load Load 

4.75 5 
4.75 5 

Resis- Induc-
tive tive 
Load Load 

22.8 24 
11.4 12 

a For maximum peak inverse a ode voltage of 10000 volts and condensed-
mercury -temperature range of 200 to 5 0 C. 

A For maximum peak inverse anode voltage of 5000 volts andoondensed-
mercury -temperature range of 20 0 to 70 0 C. 

8-57 ELECTRON TUBE DIVISION 
ItA010 COEFORATION OF AMERICA, HARRISON, NEW WILSEY 

DATA 2 



87 2 —A 

HALF-WAVE MERCURY-VAPOR RECTIFIER 

RATE OF RISE OF CONDENSED-MERCURY TEMPERATURE 

20 Ef 

CURVE VOLTS 
LOAD 

AMPERES 

---- 4.75 0 
--- 525 L25 

annnnaMOOMBOOMOUOMOnaaann 
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HEATING TIME—MINUTES 

ELECTRON TUBE DIVISION 
IRM0 CORPORATION OF AMERICA, NARRISCW• NEW aim 
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1616 

HALF-WAVE HIGH-VACUUM RECTIFIER 

Filament Coated 
Voltage t 2.5 a-c volts 
Current 5.0 amp. 

Maximum Overall Length 6-13/16" 
Maximum Diameter 2-1/16" 
Bulb T_le 
Cap Medium Metal 
Base Medium 4-Pin, Bayonet 
RCA Socket (UT-542-A) Stock No. 9937 

Maximum Ratines Are Absolute Values 

MAXIMUM RATINGS 
Peak Inverse Voltage 5500 max. volts 
Peak Plate Current 0.8 max. amp. 
Surge Current 2.5 max.* amp. 
Average Plate Current 0.13 max. amp. 

• Equipment Should be designed so that this value is not exceeded dur-
ing switching operations, 

i Should not deviate more than 45S from the rated value. 

AVERAGE PLATE CHARACTERISTIC 

inn Rve 
Cf i.SVOLTS 

/e 

/ 

/ 

... 

..' • 

,e' 

..- Indicates a cha e. 

mo 
PLAT. 

em 
VOLTS CCC. 1,11C-11044 

May 1, 1942 
PEA RADIOTRON DIVISION 
sca 0ONOF0CTUImG COcc,,wY 

DATA 



ço, lei 

1616 
HALF-WAVE HIGH-VACUUM RECTIFIER 

CAP 

550-.57601A.-

116 BULB — 

MEDIUM O-PIN 
BAYONET BASE 

MAX. 

1 3: 
MAX. 

92C-6156 

ITOTTON VIEW OF SOCKET COIIIIECTIOKS 

NC NC 

AA'sPLANE OF ELECTRODES 

ilament 
BC - Mo Connect i OA 
P -Plate 

TUBE MOUNTING POSITION  

VERTICAL: Base down 
HORIZONTAL: Plate in verticgl 

plane (on edge/ 

N$ 1. 1942 
RCA RADIOTRON DIVISION 
RC. IWANUFACIUMG COMPANY NC 

DATA 
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Super-Power Triode 

) 

5 MW PEAK POWER OUTPUT IN LONG-PULSE SERVICE AT 440 MHz 

CERAMIC-METAL SEALS INTEGRAL WATER DUCTS 
DOUBLE-ENDED CONSTRUCTION 17.00 INCH MAX. LENGTH 
COAXIAL-ELECTRODE STRUCTURE 14.125 INCH MAX. DIAMETER 

WATER COOLED 

For Use as a Plate-Pulsed Amplifier at Frequencies up to 
605 MHz, for Long Range Search Radar, Pulsed Transmission 
in CoisaunicationsServiee, andParticleAcceleratorSeruice. 

ELECTRICAL 

Filamentary Cathode, Multistrand Thoriated Tungstenn--
Current (DC): 
Typical operating range value   6800 to 7200° A 
Maximum range value   7000 to 7400° A 
Maximum value for starting, even 
momentarily  2000 A 
Minimum time to reach operating current 30 
Minimum timeatnormal operating 
current before platevoltageisapplied 60 

Voltage (0C): 1) 
Typical range value for prescribed 
operating current  9.6 to 4.5 V 

Maximum value under any condition. • • • 4.65 
Direct Interelectrode Capacitances 

Grid to plate  150 pF 
Grid to cathode  1600 pF 
Plate to cathode   lees than 1.0 pF 

MECHANICAL 

Operating Position  Tube axis vertical, either end up 
Overall Length   17.00 max in 
Maximum Diameter 14  125 max in 
Terminal Connections  See Dimensional Outline 
Weight 

Uncrated   175 lb 
Crated   340 lb 

THERMALS' 
Ceramic-Bushing Temperature  150 max °C 
Metal-Surface Temperature  150 max 0C 
Minimum Storage Temperature  -65 min °C 
Water Flow 

Pressure 
Absolute Differential 

Tip. Yin. FlorTyp. 
Floe Ploy nowc. 
en xis psi 

To plate, total flow for two 
parallel input and output 
coolant courses 160 160 45 max 

To upper grid coolant course 3 2 25 max 
To lower coolant course . . . 3 2 25 max 

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

DATA I 
6-66 
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Water Flow (cont ,d) 
Pressure 

Absolute Differential 
Typ. Min. for Typ. 
Flow Flom FlowC 
tew em psi 

lo grid cathode 
coolant course   85 30 30 max 

Resistivity ofwater at 25°C: 
Plate and grid water  I min le-cm 
Grid-cathode water  5 min MR-cm 

Water temperature from any outlet   70 max oc 
External gas pressured  65 max psig 
Gauge pressure at any inlet d  90 max °ski 

TERMINAL DIAGRAM (Bottom View) 

Fl- Filament Terminal (Inner) 
FO-Filament Terminal (Outer) 

KURF-Upper RF Cathode Terminal 
KLRF- Lower RF Cathode Terminal 

GUIRF- Upper RF Grid Input 
Terminal 

GUORF- Upper RF Grid Output 
Terminal 

GLIRF- Lower RF Grid Input 
Terminal 

GLORF- Lower RF Grid Output 
Terminal 

PLRF- Lower RF Plate Terminal 
PURF- Upper RF Plate Terminal 

PLATE-PULSED AMPLIFIER—Class 81. 

For a maximum "ON" tiztee of 2200 microseconds in any 
34000-microsecond interval 

Absolute-Maximum Ratings 

PLRF PURF 

GLORF 

GLIRF GUIRF 

KLRF KURF 
FO n 

Up to Up to 
450 MHz 605 MHz 

Peak Positive-Pulse Plate Voltagetg. . .   34 25kV 
Peak Negative Grid Voltage  150 150 V 
Peak Plate Current  300 300 A 
Peak Cathode Currenth   600 600 A 
DC Plate Current  19.5 19.5 A 
DC Cathode Current  39 39 A 
Plate Input (Average)   664 487 kW 
Plate Dissipation (Average)   300 300kW 

Typical Operation 

With rectangular wave shape in cathode-drive circuit with 
duty factor.] of0.06andpulse duration of 2000 microseconds 

At 440 MH. At 550 MHz 

Peak Positive Pulse Plate-to-Grid 
Voltagef4   30 33 20 kV 

Peak Cathode-to-Grid Voltagek   80 eo 100 V 
Peak Plate Current  285 295 250 A 

(-

DATA I RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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At 440 MHz At 550 MHz 

Peak Cathode Currenth. . .   570 
DC Plate Current   17.1 
DC Cathode Current   34.2 
Peak Driving Power Output.   170 
Useful Power Output at Peak 
of Pulse (Approx  )   4 5 

Absolute-Maximum Ratings 

For a maximum "ON" time of 10000 microseconds in any 
155000-microsecond interval 

590 500 A 
17.7 15 A 
35.4 30 A 
200 225 kW 

2.5 NW 

Hp to 
450 MHz 

Peak Positive-Pulse 
Plate Voltagef  g  28 kV 

Peak Negative Grid Voltage   150 V 
Peak Plate Current   250 A 
Peak Cathode Currenth  500 A 
DC Plate Current   16.25 A 
DC Cathode Current   32.5 A 
Plate Input (Average)  45.5 kW 
Plate Dissipation (Average)  200 kW 

Typical Operation 

Fith rectangular wave shape in cathode-drive circuit at 440 MHz 
with dcty factori of 0.06 andpulse duration of 1000 microseconds 

Peak Positive-Pulse 
Plate-to-Grid Voltaget9   25 kV 
Peak Cathode-to-Grid Voltagek  50 V 
Peak Plate Current   220 A 
Peak Cathode Currenth  440 A 
DC Plate Current   13.2 A 
DC Cathode Current   27.4 A 
Peak Driver Power Outputm  140 kW 
Useful Power Output at Peak of Pulse (Approx.) .   2.5 MW 

CHARACTERISTICS RANGE VALUES 

Input Strap-Resonant Frequency . . . . 
Output Strap-Resonant Frequency. . .   
Useful Power Output  

Note Nin Max 

90 140 
300 340 
4 

MHz 
MHz 
NW 

Note I: For conditions with filament current at prescribed 
typical operating value supplied with the tube, see footnote (m), 
peak positive-pulse plate-to-grid voltage = 32000 max. volts, 
peak current = 18 max. amperes, frequency = 400 to 450 MHz, 
pulse duration = 2000 microseconds, duty factor 7 0.06, and 
peak pulse driving power = 220000 max. watts. 

a 
The typical endmaximum operating filament currenta 
tube are specified on . label attached to the out 
plate terminal of each tube. The specified maximum 
each tube is amass nun rating which should not be e 
tarily, during operation of the tube. The life of 
 d by operating the filsment at the lowest corre 
the tube to provide the d d power output. Becas 
operated near the maximum value usually provides e 
nny rn9n.rp.ent. e,,k, crl.e rub.. rnrj, g ., 'An f¡I 

recommended for each 
aide diameter of the 
filament current for 
seceded, even mornes. 
the tube can be mi-
nt which will enable 
ae the filament when 
mission in excess of 
sment ,urrent 
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be reduced toe value that will give adequate but not exc eee i ee eel sa ine 
for any particular application. Good regulation of the filament current 
is, in general, economicelly advantageous from the viewpoint of tube life. 
Meamoured between MAW and KURF (See Terminal Diagram). 

C Measured directly ',cr.. cooled element for the indicated typical floe. 
d With the gauge located in en area where the maximum pressure external 

to the gauge is one atmosphere absolute. 

S 'Or time is defined as the sum of the duration of all individual pulses 
which occur during the indicated interval. Pulse duration is defined 
ax the time interval between the two points on the pulse at which the 
instantaneous value is 50% of the peek power value. The Peak value ix 
defined as the «simian velue of a emooth curve through the average nf 
the fluctuations over the top portion of the pulse. 
The magnitude of any spike on the plate voltage pulse should not exceed 
ite peak value by more than 10%, and the duration of any spike when 
 d at the peak-value level should not exceed 100 microseconds. 
The peak value is defined as themaximum value of • smooth curve through 
the  ge of the fluctuations over the top portion of the pulse: 

d Under most conditions preeeurised cavities will be required for operation 
at the indicated typical voltages to p  flesh-over et the tube scale. 

h Peek cathode current iethe total of the peak plate current and the peak 
rectified grid current. (Pulses are not coincident, hence they c•nnot 
be added arithmetically). 

J Duty factor is the product of the pulse duration and repetition rate. 
k Preferably obtained from • cathode hie. resistor. 

▪ The driver stage is required to supply tube losees, rf circuit loses., 
and rf power added to the plate circuit. The driver stage ehould be 
designedto provide an extras of poner above the indicated value to take 
care of eee i e tions in line voltage, in component., and in initial tube char-
acteristics during life. 
The followinp footnotes apply to the RCA Transmitting Rube Operating 

Considerations given at the front of this section. 

n See Electrical Considerations - Filament or Heater. 

d See Cooling Considerations - Forced-Air Cooling. 
q See Cooling Considerations - Liquid Cooling. 

r See Classes of Service. 

FOR ADDITIONAL INFORMATION ON THIS TYPE, WRITE FOR TECHNICAL 
BULLETIN AND APPLICATION GUIDE FOR RCA SUPER POWER TUBES, 

ICE-279A AVAILABLE FROM: 

Commercial Engineering 
Electronic Components and Devices 
Radio Corporation of America 
Harrison, New Jersey 

o 

o 
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SIMPLIFIED DIMENSIONAL OUTLINES 

UPPER GRID INPUT TERMINAL 
CONTACT AREAS 

UPPER RF CAT HEM 
TERMINAL 

fr.-LIFTING PLATE 

UPPER MOUNTING 
SURFACE 

PPER GRID OUTPUT 
171300  MAX. RMINAL CONTACT 

AREA 

• LOWER GRID INPUT 
TERMINAL CONTACT 

AREAS 

LOWER RF CATHODE TERMNAL 

DIMENSIONS IN IRCNES 

UPFTIRRIAIRZAPLYTE 

(4) PLATE WATER 
CONNECTIONS 

LOWER RF PLATE 
TERMINALS 

LOWER GRID OUTPUT 
TERMINAL CONTACT 

AREA 

R MOUNTING 
SURFACE 

92CL-101113bARI 

A det•i led Dimension•1 Outline and associated Gauge Drawings are given in 
the Terhniral Hui ler 
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4028A 

High-Mu Triode 

- - . 

CERAMIC-METAL PENCIL TYPE 
FAST WARM-UP TIME FAST HEAT DISSIPATION 

For use in plate-pulsed operation as a power amplifier, oscil-
lator, and frequency multiplier in compact mobile and aircraft 
equipment at frequencies up to 4 Gc/s and above and at altitudes 

up to 25,000 feet without pressurisation. 

ELECTRICAL 
Heater, for Unipotential Cathode 

Voltage (AC or DC)   8.8 ± 10% 
Current at 6.3 V   0.900 A 

Cathode Warmup Time (Average) to reach 80% 
of operating plate current  10 
DC plate supply volts= 80, grid volts= 0, 
cathode resistor= 011, load resistor= ion, 
heater volts = 6.3 

Amplification Factor   70 
Transconductance   22600 ¡mhos 
DCplatemA= id, dcplatevolts= 125, 
cathode resistor = 50 n 

Direct Interelectrode Capacitances 
Grid to plate  2.0 PF 
Grid to cathode and heater   6.8 PF 
Plate to cathode and heater  0.08 max pF 

MECHANICAL 

Operating Position   Any 
Dimensions and Terminal 
Connections   See accompanying Dimensional Outline 

Weight (Approx.)   0.9 or 
Sockets 
Heater-Terminals Connector .8rayhIlld No.22-6, or equivalent 
Socket foroperation up to 
about 550Mc/s (Including 
heater-terminals connector)  Jettronb No.CD7010, 

or equivalent 
Cavities (Including heater-
terminals connector). . . .J-Y-MF No.0-7980Series, Resdeld 

No. I0 Series, AML, Inc,F MCL, 
Inc,f or equivalent 

Terminal Connections (see Dimensional Outl ine): 

H -Heater Pin 
K -Cathode Cylinder 

(Adjacent to Heater Pins) 
G-Grid Flange 
P- Plate Cyl inder 

(Adjacent to pinch-off) 
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4028A 
PLATE PULSED SERVICE--CLASS C 

Absolute Maximum Ratings (Jp to 4 Gc/s) 
For a maximum YO" timeg of 5 micro-

seconds in any 5000-microsecond interval. 

Peak Positive-Pulse Plate-Supply Voltage   2000 V 
Peak Plate Current from Pulse Supply   3.0 A 
DC Plate Current   3.0 mA 
DC Grid Current  1.5 mA 
Pulse Duration   1.5 p.s 
Duty Factor 0  001 
Plate-Seal Temperatureh  225 °C 

Typical Operation as Oscillator with Rectangular 
Wave Shape in Cathode-Drive Circuit at 3.3 Gcls 

With duty focio,i of 0.001 and pulse duration of 1 microsecond 

Peak Positive-Pulse Plate-Supply Voltage   1750 V 
DC Plate Current   2.5 mA 
DC Grid Current  1.0 mA 
Grid Resistor  50 n 
Useful Power Output atPeakof Pulse (Approx  )   1000 W 

Typical Operation as Frequency Doubler to 1 Gc/s 
with Rectangular Wave Shape in Cathode-Drive Circuit 

Peak Positive-Pulse Plate-Supply Voltage   1200 V 
DC Plate Current   0.4 mA 
DC Grid Current  0.2 mA 
Grid Resistor  2000 n 
Driver Power Output (Approx  )   50 W 
Useful Power Output (Approx  1   100 W 

RF POWER AMPLIFIER AND OSCILLATOR—CLASS C TELEGRAPHYk 

RF POWER AMPLIFIER—CLASS C FM TELEPHONY 
Absolute Maximum Ratings (Up to 4 Gc/s) 

DC Plate Voltage   300 V 
DC Grid Voltage  -50 V 
DC Plate Current   95 mA 
DC Cathode Current   45 mA 
DC Grid Current  15 mA 
Plate-Seal Temperatureh  225 °C 
Peak Heater-Cathode Voltage 
Heater negative with respect to cathode  50 V 
Heater positive wit!' respect to cathode  50 V 

Typical Operation as RF Power Amplifier 
in Cathode-Drive Circuitat 55804c/s 

DC Plate Voltage   250 300 V 
DC Grid Voltage  -6.5 -9 V 
Grid Resistor  500 700 n 
DC Plate Current   31 35 mA 
DC Grid Current  13 13 mA 
Driver Power Output (Approx  )   0.2 0.2 W 
Useful Power Output (Approx  )   4.8 6 W 

Maximum Circuit Value 

Grid-Circuit Resistance  0.25 MO 

DATA I RADIO CORPORATION OF AMERICA Ore 
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CHARACTERISTICS RANGE VALUES 

Note Min Max 

Neater Current   1 0.270 0.330 A 
Direct Interelectrode Capacitances 
Grid to plate  - 1.7 2.4 pF 
Grid to cathode  5.0 6.5 pF 
Plate to cathode   - 0.00 pF 

Heater-Cathode Leakage Current 
Heater negative with 
respect to cathode  1,2 30 µA 

Heater positive with 
respect to cathode  1,9 30 µA 

Reverse Grid Current   1,4 0.3 µA 
Transconductance   1,5 16000 27000 µmhos 
Plate Current (I)   1,5 13 25 mil 

Mote I: With 6.3 volts cc or dc on heater. 
Note 2: With 60 volts de between heater and cathode, heater nega-

tive with respect to cathode. 

Note 8: With 60 volts dc between heater and cathode, heater posi-
tive with respect to cathode. 

Note 4: With dc plate voltage of 200 volts, dc grid voltage of 
-2 volts, grid resistor of 0.5 megohm. 

Note 5: With dc plate-supply voltage of 125 volts, cathode re-
sistor of 50 ohms, and cathode bypass capacitor of 
1000 paf. 

a Grayhill, Inc., 561 Hillgrove Ave., LaGrange, Ill. 

Jettron Product., Inc., 56 Route 10, Hanover, N.J. 
C Fidelitone Microwave, Inc., JVM D' • ' , 6415 N. R d Ave., 

Chicago, Ill. Indicated No. applies to • series of cavities covering 
the range from 220 to 3500 Mc/s. 

d Thin series of Cavities covers  Rondel Engineerisg Corp.. 330 tlenhanFg:iirn1M,23PeliicCalif. 

• Applied Microwave Laboratory, Inc., 106 Albion St., Wakefield, Maas. 

Micro•rve Cavity Laboratory, Inc., 10 Bench Ave., LaGrange, Ill. 

O .011. time is defined as the sum of the duration of all individual pulse. 
which occur during the indicated interval. Pulse duration is defined 
as the time interval between the two points on the pulse at which the 
instantaneous value is 70% of the peak power value. Thefeak value is 
defined ea the maximum value of a smooth curve through the average of 
the fluctuations over the top portion of the pulse. 

h 
lo applies tison where the plate diseipation exceeds 2.5 watts, it is 
important that • large orea of contact be provided between the plate 
cylinder and the terminal to provide adequate heat conduction. 

J Duty factor in the product of pullco duration and repetition rate. For 
variable pulse durations and pulan repetition rates, the duty factor 
is defined aa the ratio of time "ON. to total elapsed time in any 5000- 
microeecond interval. 

I( Key-down conditions per tube without amplitude modulation. Modulation 
essentially negative may be used if the positive peak of the audio 
frequency envelopedoeanot exceed 115percentofthe  conditions. 

OPERATING CONSIDERATIONS 

Connections to the cathode cylinder, grid flange, endplate 
cylinder should be made by flexible spring contacts. The con-
nectors should make firm, large-surface contact, yet must be 
sufficiently flexible to insure that. no pert of the tube is sub-
jected to excessive strain. 

(141, 111 RADIO CORPORATION OF AMERICA 
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4028A 

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. 

GAUGES 

Gauge Type 
Dimension 

Diameter A Thickness B Radius R 

G1-I 

G1-2 

Go 

No-Go 

0.25200" 

0.24500" 

+0.00000" 
-0.00007" 

+0.00007" 
-0.00000" 

0 
' 
320" +0.001" 

-0.000" 

- 

0' 003" Max 

- 

G3-1 

G3-2 

Go 

No-Go 

0.55700" 

0.54700" 

+0.00000" 
-0.00007" 

70.00007" 
-0.00000" 

- 

- 

- 

- 

92C3 -K070 

D 
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DIMENSIONAL OUTLINE 

o 

, 

.230 MAX. 

.115 MAX. 

PLATE TERMINAL 
250+ 002 . • 

—.005 .320 MIN. 
DIA. (NOTE 4) 

(NOTES 2 & 4) 

.4271.025 

REFERENCE 
PLANE "A" 
(NOTE I) 

.780 ±030 

.0521.003 ANNULAR SURFACE "C" 

ANNULAR SURFACE "8" 

CATHODE TERMINAL 
02 .250 + :09  

DIA. 
(NOTES 1,2,3 8 4) 

.010 MAX. 

.058 1.010.1 -A 15 k .020 

HEATER PINS 
+.003 

DIA. 

Ea CERAMIC GRID FLANGE 
.552 1.005 

DIA. 

.080 MIN. 
(ANNULAR SURFACES 

"8" AND"C") 

INTERNAL CONNECTION 
00 NOT USE 

92cs-I3059 

(NOTES 3 85) 

D MENS1ONS IN INCHES 
Reference Plane "A" is defined as that plane against which annular surface 
"B" of the grid flange abuts. 
Annular Surface "II' is on the side of the grid flange toward the cathode 
cylinder. 
Annular Surface "C" is on the side of the grid flange toward the plate 
cylinder. 
Note 1: With annular surface "B" restingon reference plane "A". The axis 
of the cathode cylinder will be within 2° of a line perpendicular to refer-
ence plane "A". 
Rote 2: The axes of the plate cylinder and cathode cylinder will coincide 
within 0.010 inch. 
Note 3: The axes of the cathode cylinder and grid flange will coincide 
within 0.005 inch. 
Note 11: The diameter along the0. 320 inch minimum length is measured with 
"GO" and "143-03" ring gauges G1-1 and G1-2, respectively. 
Rote 5: This diameter is measured with "03" and "143-03" gauges G3-1 and 
G3-2, respectively. 
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4028A 

TYPICAL CATHODE-DRIVE POWER AMPLIFIER CIRCUIT 

PLATE-CATHODE 

I 

92CS-11636 

TYPICAL BROADBAND AMPLIFIER CIRCUIT 

OUTAJT 

WA -.032 

Cl: 100 to 500 pF. 
C2, C2, C4, C6, C7, C.8, C9: 0.8-8.5 pF 

Glass Dielectric Trimmers—JF1) VC 20G or equivalent. 
C5: SOO pF. 

J2: BSC Connectors. 
LI, L2, L3, L4, L5, L6, L7, 

For Frequency Range of: 
200-500 Mc/s—Two Turns, 1/2 inch Dia., Spaced 3/8 inch, 

Silver-Plated *14 Wire. 
500-1000 Mc/s—One Turn, 1/2 inch Dia., Silver-Plated 

*14 Wire. 

RFC1, RFC2: Ohmite Z-450 RF Chokes, or equivalent. 
V: RCA-4028A 

DATA 3 RADIO CORPORATION OF AMERICA 
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Average Characteristics 
CATHODE-DRIVE SERV ICE 

Ef=6.3 VOLTS 
Ib.PLATE CURRENT 
Ic.GRID CURRENT 

PLATE (Ibl OR GRID (lc) MILLIAMPERES 
92CM-13062 

eel RADIO CORPORAT ION OF AMERICA 
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Average Constant-Current Characteristics 
CATHODE-DRIVE SERVICE 

Ef .6.3 VOLTS 
Ic•GRID MILLIAMPERES 
ItePLATE MILLIAMPERES 

o 

CATHODE-TO-GRID VOLTS 
92C111-130•3 
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Plate-Seal Temperature as a Function of Ambient 
Temperature With Lumped-Constant Circuit 

•M: RADIO CORPORATION OF AMERICA 
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1626 

TRANSMITTING TRIODE 
Por oscillator abblications requirine unusuaily stable characteristics 

Heater° Coated Unipotential Cathode 
Voltage 12.6 a-C or d-c volts 
Current 0.25 amp. 

Amplification Factor S 
Direct Interelectrode Capacitances: 
Grid to Plate 4.0 pia 
Grid to Cathode 3.2 PPf 
Plate to Cathode 5%0 

4- 1/8 ' Maximum Overall Length 
Maximum Seated Height 3-9/16. 
Maximum Diameter 1-9/16. 
Bulb ST-12 
Base Small Shell Octal 8-Pin, MICANOL* 

MAXIMUM GCS RATINGS and TYPICAL OPERATING CONDITIONS 
ccs= Continuous Coasercial Service 

R-F POWER AMPLIFIER & OSCILLATOR-Class C Telegraphy 

ley-down conditions p., tube without modulation 40 
D-C Plate Voltage 250 max. volts 
D-C Grid Voltage -150 max. volts 
D-C Plate Current 25 max. ma. 
D-C Grid Current 8 max. ma. 
Plate Input 6.25 max. watts 
Plate Dissipation $ max. watts 
Typical Operation: 

D-C Plate Voltage 

D-C Grid Voltage. 

250 volts 
70 volts 

14000 ohms 
2300 ohms 

Peak R-F Grid voltage 105 volts 
D-C Plate Current 25 ma. 
0 -C Grid Current • • 5 approx. ma. 
Driving Power" 0.5 approx. watt  
Power Output 4 approx. watts 

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

diModulation essentially negative may be used if the positive peak of the 
audio-frequency envelope does not exceed 1158 of the carrier conditions. 

' Obtained from fixed supply I-70). by grid resistor (14000), or cathode 
resistor (233), or by combination methods. When the 1626 is used in 
the final amplifier or a preceding stage of a transmitter designed for 
break-in operation and oscillator keying, a small amount of fixed bias 
must be used to maintain the plate current at a low value. With plate 
vol ts of 250, a fixed bias of at least -35 volts must be used. 
Subject to wide variations as explained on sheet TRANS. TUBE RATINGS. 

4 Registered tradenark. 
Data on operating frequencies for 

MAX.1 TRANS. TUBE RATINGS vs FREQUENCY. 

the 1626 are given on the sheet 

11316mAe. r— 

ST'S BOLO 

SMALL SHELL 
OCTAL 

S-PIN BASE 

394 
MAX. 

ka 
MAX. 

SOTTOn VIEW OF 
SOCKET CONNECTIONS 

G 
A 

N 

NC KEY K 

AA' PLANE ce ELECTRODES 
Pin 1-No Connection 
Pin 2-Heater 
Pin 3-Plate 
Pin u -No Connection 
Pin 5-Grid 
Pin 6-No Connection 
Pin 7-neater 
Pin - Cathode 

Ttnli MOUNTING POSITION 

VERTICAL or HORIZONTAL 

MARCH 15, 1941 
RCA RADIOTRON DIVISION 
1A.uneksperutima 

TENTATIVE DATA 
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TRANSMITTING TRIODE 

AVERAGE PLATE CHARACTERISTICS 

trn 626 ' 
C,.,2.6 VOLTS 

4. 

IS 

M1 o 

e u. 
• 
/ e  

re  

,r. 

50 4"i I, 

0 
MO 200 ,00 «0 501 

1.{.•TE VOLTS 

TYPICAL CHARACTERISTICS 

/RC- M. 

TYPE 1626 

G
R
I
D
 
M
I
L
L
I
A
M
P
E
R
E
S
 

to
 

6
 

o
 

 
w
à
 

o
 

o
 
 

o
 

— Ef =12.6 VOLTS 

VOL rs , 
-c-432 

24 
tM +16 

+12 

50 100 150 

PLATE VOLTS 
92C- 6217 

MARCH 15, 1941 
RCA RADIOTRON DIVISION 
IficAleANIAACTURNG COSSANT. MC_ 

92C-6216, 
92C-6217 



4037A 

High-Mu Triode 

( 

OCTAL-BASED PENCIL TUBE 

For RF-Poser-Amplifier, Oscillator, and 
Frequency4dultiplierApplicationsatAltitudes 
up to 100,000 Feet Without Pressurization 

Replaces Type 2C40A in Nose Applications 

ELECTRICAL 

Beater, for Unipotential Cathode 
Voltage (AC or DC)  6.3 ± 10% V 
Current at 6.3 volts  0.145 A 

Cathode Warmup Time to reach 90 percent of 
Typ:cal oscillator power output   10 max 
Operating ir pate current  15 max 

Amplification Factor  30 
Transconductance for dc plate mA = 18 

and dc plate volts - 250.   5500 mmhos 
Direct lnterelectrode Capacitances (Approx ) 

Grid to plate   1.1 pF 
Grid to cathode   1.8 pF 
Plate to cathode 0  05 max pF 
Cathode to rf cathode terminal  100 pF 

MECHANICAL 
Operating Position  Any 
Maximum Overall Length 3  125 in 
Maximum Diameter 1  312 in 
Base. . .Small H-Wafer Octal 6-Pin (JEDEC Group I. 80.85-100 
Terminal Connections BOTTOM VIEW 

Pin 1-Do Not Use 
Pin 2-Heater 
Pin 3-Cathode 
Pin 5-Cathode 
Pin 7-Heater 
Pin 8-Cathode 

KR-Cathode rf terminal 
(Cylinder adjacent 
to base) 

G-Grid (Flange between 
insulator sections) 

P- Plate (Cylinder adjacent 
to upper insulator section) 

THERMAL 
Plate Seal Temperature  175 max °C 

CLASS AI RF AMPLIFIER 

MaxImmuCCSRatings, Absolute-Maximum Values up to 21)00 Mc's 

For Altitudes up to 25000 ft 

DC Plate Voltage  300 V 
DC Grid Voltage   -100 Y 
DC Plate Current  25 mA 

Me, RADIO CORPORATION OF AMERICA 
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4037A 

Plate Dissipationa  
Peak Heater-Cathode Voltage 

Heater negative with respect to cathode . . . . 
Heater positive with respect to cathode . . . . 

Maximum Circuit Value 

&Id-Circuit Resistance   

6,25 W 

RO V 
90 V 

0.5 WI 

RF POWER AMPLIFIER AND OSCILLATOR -- CLASS C TELEGRAPHY 

Key-doum condtttons per tube without amplitude modulationb 

MaximumCCSRatings, Absolute-Maximum Values up to 2000 Mcfs 

For Altitudes up to 25000 ft 

DC Plate Voltage  360 V 
DC Grid Voltage   -100 V 
DC Plate Current  25 mA 
DC Grid Current   8 mA 
Plate Input   9 W 
Plate Dissipation°    6.25 W 
Peak Heater-Cathode Voltage 

Heater negative with respect to cathode . . 90 V 
Heater positive with respect to cathode . . 90 V 

Typical CCS Operation 

As oscillator in cathode-drive circuit 

At 500 2000 3000 &It 

DC Plate-to-Grid Voltage  262 252 262 V 
DC Cathode-to-Grid Voltage°   12 2 2 V 
DC Plate Current    28 23 26 mA 
DC Grid Current (Approx.)   6 3 4 mA 
Useful Power Output (Approx.)   8 0.45 0.1 W 

As cf power aap/ifier in cathode-drive circuit at 500 Me/a 

DC Plate-to-Grid Voltage  326 V 
DC Cathode-to-Grid Voltage°   51 V 
DC Plate Current  28 mA 
DC Grid Current (Approx.)   7 mA 
Driver Power Output (Approx.)   2 W 
Useful Power Output (Approx.)   5 W 

Maximum Circuit Value 

Grid-Circuit Resistance 0  1 ION 

PLATE-MODULATED RF POWER AMPLIFIER -- CLASS C TELEPHONY 

Carrier condittuns per tube for use witha max modulation factor of 1 

Maximum CCS Ratings, Absolute-Maximum Values up to 2000 Mcis 

For Altitudes up to 25000 ft 

DC Plate Voltage  275 V 
DC Grid Voltage   -100 V 
DC Plate Current  22 IA 
DC Grid Current   8 mil 

DATA I RADIO CORPORATION OF AMERICA 
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( 

Heater Current  
Direct Interelectrode Capacitances 

Grid to plate   
Grid to cathode   
Plate to cathode  

Heater-Cathode Leakage Current 
Heater negative with 

respect to cathode  
Heater positive with 

respect to cathode  
Reverse Grid Current  
Amplification Factor  
Transconductance  
Plate Current 
Plate Current (2   
Power Output  

Plate Input   6 W 
Plate Dissipation'  4.25 W 
Peak Heater-Cathode Voltage 

Heater negative with respect to cathode 
Heater positive with respect to cathode 

Maximum Circuit Value 

Grid-Circuit Resistance 0  I MD 

CHARACTERISTICS RANEE VALUES 

Note Min 

1 0.130 

90 V 
90 V 

Max 

0.160 A 

0.8 1.3 pf 
1.5 2.1 pF 

0.05 pf 

,2 50 µA 

,3 50 µA 
.4 1 µA 
,5 22 38 
,5 4000 7000 palios 
,5 13.5 24.5 mA 
.5 55 µA 
,7 0.15 

Note 1: With 6.3 volts ec or de on heater. 

Note 2: With 100 volta de between heater and cathode, heater negative 
with respect to cathode. 

Note 3: With 100 volt. dc between heeter and cathode, heater positive 
with respect to cathode. 

Note 4: With dc plate voltage of 250 volt., dc grid voltage of -2.5 
volts, grid resistor of 0.5 megohm. 

Note 5: With dc plate-supply voltage of 250 volts, cathode resistan of 
200 ohm., and cathode bypass capacitor of 1000 microfered.. 

Note 6: With dc plate voltage of 250 volta end de grid voltage of -25 
volts. 

Note 7: With dc plate voltage of 250 volts, grid resistor adjueted to 
give • dc plate current of 25 milliamperes in • cavity-type 
oscillator operating et 1800 6 25 megacycles per second. 

4 In applications where the plate dissipation exceeds 2.5 watt., it f. 
important that e urge oree of contact be provided between the piste 
cylinder and the terminal to provide adequate heat conduction. 

Modulation essentially negative may be used if the po.itive peak of 
the audio-frequency envelope doe. not exceed 115 percent of the car-
rier conditions. 

4 Obtained from grid ... i . tor. 

SPECIAL TESTS AND PERFORMANCE DATA 

Low-Pressure Voltage Breakdown Test 

This test (similar to MIL-E-1D, per. 4.9.12.1) is periodically 
performed on a sample lot of tubes. Tubes are tested in • 
chamber at an air pressure equivalent to an altitude of 25,000 
feet. Breakdown should not occur when a 60-cycle ros voltage 
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of 500 volts is applied between the plate cylinder and grid 
flange. 

Low-Frequency Vibration Performance 

This test (similar to MIL-E-10, par. 4.9.19.1) 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 250 
volts, grid voltage of -2.5 volts, and plate load resistor of 
10,000 ohms. The tubes are vibrated in a plane perpendicular 
to the tube axis at 25 cycles per second at an acceleration of 
2.5 g. The ms output voltage across the plate load resistor 
as • result of vibration of the tube should not exceed 100 
millivolts. 

High-Frequency Vibration Performance 

This test (similar to MIL-E-10, par. 4.9.19.2) is performed 
on a sample lot of tubes from each production run. The tube 
is vibrated perpendicular to its axis, with no voltages applied 
to the tube. Vibration frequency is 40-60 c/s and acceleration 
is 10 g. At the end of this test, tubes should not show tem-
porary or permanent shorts or open circuits and should meet 
the following limits: 

Neater-Cathode Leakage Currant   60 max MA 

For conditions shown under Characteristics Range Values 
Notes 1,2 and 1,3. 

Low-Frequency Vibration (rms)   100 max eV 

For conditions shown above under Low -Frequency Vibration 
Perforwance. 

transconductancs  3600 min µmhos 

For conditions shown under Characteristics Range Values 
Notes 1,5. 

Shorts and Continuity Test 

This test (similar to MIL-E-10, per. 4.7.3) is performed on 
all tubes from each production run. Voltage applied between 
adjacent elements of the tube under test should 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 timesineach ofthree mutually perpendicular directions. 
If a short indication is obtained, the tapping cycle is re-
peated two times for verification. Acceptance criteria is 
based on the "Resistance vs. Time Duration" curve shown in 
par. 4.7.7 of MIL-1-D, Amendment 5. 

Glass Seal Fracture Tests 

Fracture tests are performed on sample lots of sub blies 
during manufacture. 

1. Tubes (prior to final assembly) are placed on supports 
spaced 15/16 t 1/64 inch apart with the grid flange centered 

fl 
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between these supports. Tubes should withstand gradual appli-
cation, perpendicular to the tube axis, of • force of 30 pounds 
upon the grid flange without causing fracture of the glass 
insulation. 

2. Tubes (prior to final assembly) are held by clamping to 
the cathode cylinder. Tubes should withstand gradual appli-
cation of a torque of 12.5 inch-pounds upon theplateterminal 
without causing fracture of the glass insulation. 

Dynamic Life Performance 

This test (similar to MIL-E-1D, par. 4.11.3.2) isperformedon 
a sample lot of tubes from each production run to insure high 
quality of rf performance. Each tube is life-tested in a 
cavity-type oscillator at 500 t 15 Mc/s under the following 
conditions, 

Heater voltage of6.3volts, plate-supply voltageof 300 volts, 
cathode resistor adjusted to give adcplatecurrent of 25 mA 
and value recorded, heater positive with respect to cathode 
by 100 volts, and plate-seal temperature of 175° C min. 

At the end of 500 hours, the tube should 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 limit. 

Power Output  0.2 min V 

For conditions shown under Characteristics Range Values 
Notes 1,7. 

OPERATING CONSIDERATIONS 
Mechanical 

The maximum plate-seal temperature of 175° C is • tube 
rating and is to be observed in the same manner as other 
ratings. The temperature of the plate seal should be measured 
on the plate seal. The temperature may be measured with tem-
perature-sensitive paint, such as Tempilaq. The latter is 
made by the Tempi' Corporation, 132W. 22ndStreet, New York 11, 
N. Y., in the form of a liquid or stick. 

The mounting for the 4037A in cavity-type circuits should 
support the tube by the cathode cylinder which should make 
firm contact to the cavity surface. Connections to the grid 
flange and plate cylinder must be made by contacts with flexi-
ble leads to allow for variations in tube dimensions and 
eccentricities of the tube structure. In addition the plate 
connector should make firm, large-surface contact and be capa-
ble of conducting heat so that the plate-seal temperature will 
not exceed 175° C under any operating conditions. Contact 
should not be made to the 0.230-inch cap at the plate-terminal 
end of the tube as indicated on the Dimensional Outline. 

Electrical 

The cathode should preferably be connected to one side of 
the heater. When, in nome circuit designs, the heater in not 
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4037A 

connected directly to the cathode, precautions must be taken 
to hold the peak heater-cathode voltage to the maximum values 

shown in the tabulated data. 

DIMENSIONAL OUTLINE 

.230 MAX —3.1 
DIA. 

.312 MAX. 

PLATE TERMINAL 
.250 *.005 DIA 

.567 MAX. DIA, 

GRID TERMINAL , 
.1312 *.005 

.750 MAX. DIA. 

CATHODE RF TERMINAL 
1.025 *.005 

1.201 ± .010 DIA7-1.1 

SKIRT 
BASE 

DEC GROUP I 
No.B6 08 

1.312 MAX. DIA-51 

375 *C105 

2158 *D20 

k, f-.035 MAX. I 

7--75-1.015 

if  

A90 *DIS 

.eo toe 
k--

--7f .380 *D30 

3.125 
MAX. 

STIPPLED REGION (NOTE I) 

DIMENSIONS IN INCHES 

92CM-11472112 

Note 1: Keep all stippled regions clear. Do not allow con-
tacts or circuit components to protrude into these areas. 
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4041 
Traveling-Wave Tube 

Frequency Range 8 to 12 GHz 
Integral Periodic-Permanent-Magnet Type 

ELECTRICAL 

Heater, for Unipotential Cathode: 

Voltage lac or dc)  6.3 ± 5% V 

Current at 6.3 volts  0.7 A 

Starting Current   Must never exceed 4 
amperes, even momentarily 

Minimum Cathode Heating Time   3 minutes 

Frequency Range   8 to 12 GHz 

Cold Insertion Loss   60 dB 

Input VSWR   2.5:1 max. 

Output VSWR   2.0:1 max. 

Gain, Small Signal 
(at 0.1 W output) 8.0 to 12 GHz   34 min. dB 

MECHANICAL 

Operating Position   Any 

Maximum Dimensions: 

Overall Length   15 max. in 

Height   3.25 max. in 

Width   2.20 max. in 

Shell Diameter   1.75 in 

Connectors: 

RF Input   Type TNC Plug 

RF Output   Special Flange Coupling 

Terminal Leads   See Dimensional Outline 

Weight (Approx.)   6.0 lb 

RF POWER AMPLIFIER 

Maximum Ratings, Absolute-Maximus Values 

DC Collector Voltage   

DC Helix Voltage   

DC Grid-No.2 Voltage   

DC Collector Current   

DC Helix Current   

DC Grid-No.2 Current   

RF Power Input   

3000 max. V 

2950 max. V 

2000 max. V 

15 max. mA 

2.5 max. mA 

0.1 max. mA 

1 max. mW 
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4041 
Typical Operation at 10 Ghix 

DC Collector Voltage   3000 V 

DC Helix Voltage   2800 

DC Grid-No.2 Voltage   1800 V 

DC Collector Current   12 mA 

DC Helix Current   0.5 mA 

DC Grid-No.2 Current   O mA 

Input VSWR   2.0:1 

Output VSWR   1.5:1 

RF Power Input   I to 10 mW 

Saturated Power Output   1.5 W 

CHARACTERISTICS RANGE VALUES 
Note Min. Max. 

Heater Current   1 0.5 1.1 A 

DC Collector Voltage   2,3 2600 3000 V 

DC Helix Voltage   2,3 2600 2950 V 

DC Grid-No.2 Voltage   3 1600 2000 V 

DC Collector Current   3 8 15 mA 

DC Helix Current   3 0.1 2.5 mA 

DC Grid-No.2 Current   0 0.1 mA 

Note 1: With heater voltage of 6.3 volts. 

Note 2: Normally the tube is operated with the helix voltage 
equal to the collector voltage. 

Note 3: Specific operating value is supplied with each tube. 

OPERATING CONSIDERATIONS 

The magnetic field required to focus the electron 
beam in the 4041 is supplied by integral periodic per-
manent magnets. Although the periodic-magnet structure 
is difficult to demagnetize, and has little stray field, 
care should be taken to prevent the presence of any 
appreciable external transverse magnetic field which 
might cause defocusing of the electron beam within 
the tube. Magnetic material should be kept at least 
eight inches away from the tube. 

Impedance match between the 4041 rf power output 
and the load should have a voltage standing wave ratio 
(VSWR) no greater than 4:1. With VSWR's in excess of 
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4:1, oscillations may occur causing permanent damage 
to the tube. Tubes should not be operated without a 
termination. 

Conduction cooling on the tube is necessary when-
ever collector current is flowing. Failure to observe 
this precaution may result in permanent damage to the 
tube. 

The power supply should incorporate a helix-current 
overload protective device to prevent damage to the 
tube in the event of loss of collector voltage. Such a 
condition would cause the entire electron beam current 
to flow to the helix and thereby overheat that electrode. 
If it is desired to remove all voltages by a single con-
trol, the time-constant values of the power supply 
should be chosen so that the grid No.2 voltage decays 
faster than all other voltages (except the heater voltage). 

Mounting. The 4041 may be mounted in any position 
by means of clamps around the specified areas shown 
on the Dimensional Outline. 

Electrical connections are made to the 4041 by 
means of the six leads. These color-coded, flexible, 
insulated leads are identified on the Dimensional Out-
line. The rf input is made to a type TNC male plug on 
the tube, the rf output is by means of a flange coupling 
and a transition piece (see Dimensional Outline). The 
collector is connected to the capsule and is normally 
grounded. 

The rated values for collector voltage, helix volt-
age, and grid-No.2 voltage are high enough to be dan-
gerous to the user. Care should be taken during adjust-
ment of circuits, especially when exposed circuit parts 
are at a high de potential. 

Starting Procedure 

Voltages should be applied to the 4041 in the 
following sequence: Apply the rated heater voltage 
and allow tube to warm-up for 3 minutes minimum. Then 
apply the collector voltage as specified on the tube 
label. Next, apply the helix voltage as specified on 
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the tube label. Finally, increase the grid-No.2 voltage 
in a few milliseconds to obtain the collector current 
specified on the tube label. The three power supplies 
can be controlled by one switch provided there is a 
sufficient delay in application of the grid-No.2 voltage 
to allow the collector and helix voltages to stabilize 
first. 

Turn-Off Procedure 

To turn off the tube, remove the electrode voltages 
in the following sequence: First reduce the grid-No.2 
voltage, then remove the helix voltage, collector volt-
age, and heater voltage in that order. The three power 
supplies can be controlled by one switch provided the 
grid-No.2 voltage decays faster than the collector and 
helix voltages. 

FLEXIBLE LEAD COLOR CODE (See Dimensional Outline) 

Yellow: Heater-Cathode 

Brown: Heater 

Green: Grid No.1 

Black: Collector (Ground) 

Orange: Helix 

Blue: Grid No.2 (Anode) 

o 

a 
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4041 
DIMENSIONAL OUTLINE (Front View) 

4 HOLES 
.166 .005 
DIA. THRU 

15 MAX. 

DIMENSIONS IN INCHES 
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4041 

DIMENSIONAL OUTLINE (Side View) 

RF INPUT 
MOLE TNC 
CONNECTOR 

\  

Ir 
1 
l 

- 

1066 
*.06 

- 1•9"...."' 
- -I 

f•-•- 3.25 MAX. 

PHANTOM LINES 
DENOTE TUBE 
CLAMPING POSITIONS 

PHANTOM LINES 
DENOTE TUBE 
CLAMPING POSITIONS 

6 FLEXIBLE LEADS 
  MIN LENGTH -4 INCHES 

( S (SEE COLOR CODE) 

DIMENSIONS IN INCHES 

66.6-2466 

Note: RF output flange requires use of a transition piece 
(Waveline Type 60083, or equivalent) if matching to 
standard waveguide flange. 

0 

o 

0 
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Traveling-Wave Tube 
HELIX-TRANSMISSION-LINE TYPE 

FREQUENCY RANGE INTEGRAL PERIODIC-
I--2 Gc (L-Band) PERMANENT-MAGNET TYPE 

Electrical: 
Heater, for Unipotential Cathode: 
Voltage (AC or DC)   6.3 ± 5% volts 
Current at heater volts = 6.3   1.75 amp 
Starting Current   Must never exceed 4 amperes, 

even momentarily 
Minimum Cathode Heating Time   3 minutes 
Frequency Range  1 to 2 Oc 
Cold Insertion Loss  60 db 
Thermostatic Switch: 

Current rating: 
At 125 volts ac  6 amp 
At 240 volts ac  3 amp 

Input VSWR 1 8•1 max. 
Output VSWR 1 8-1 max. 

Mechanical: 

Operating Position   Any 
Maximum Overall Length 20  50" 
Maximum Height   3.875" 
Maximum Width  3.125" 
Maximum Shell Diameter   1.625" 
Weight (Approx.)   6.5 pounds 
Connectors: 

RF Input  Type N Plug (UG-18 B/U) 
RF Output Type N Plug (UG-18 B/U) 
Terminal Leads . . . See accompanying Dimensional Outline 

Thermal: 

Collector Temperaturea   225 max. °C 
Air Flow into Radiator   25 min. cfm 

RF POWER AMPLIFIER 

Maximum Ratings, Absolute -Naximum Values: 

DC Collector Voltage   3000 volts 
DC Helix Voltage   2500 volts 
DC Grid-No.2 Voltage   1700 volts 
DC Collector Current   80 ma 
DC Helix Current   3 ma 
DC Grid-No.2 Current   1 ma 
RF Power Input   5 watts 

The tnermostat ic switch will open when colt ector temperature exceeds 225° C. 
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Typical Operation at I.4Gc: 

DC Collector Voltage   2200 volts 
DC Helix Voltage   2200 volts 
DC Grid-No.2 Voltage   1500 volts 
DC Collector Current   70 ma 
DC Helix Current 0  25 ma 
DC Grid-No.2 Current 0  25 ma 
Gain at 10 Watts   28 db 
Saturated Power Output   13 watts o 

CHARACTERISTICS RANGE VALUES 

Note lun. Max. 

Heater Current   1 - 2 amP 
DC Collector Voltage   2,3 1800 2500 volts 
DC Helix Voltage   2,3 1800 2500 volts 
DC Grid-No.2 Voltage   3 1150 1600 volts (--', 
DC Collector Current   3 60 75 ma ,, 
DC Helix Current   3 - 1.1 ma 
DC Grid-No.2 Current   - - 1 ma 

Note 1: With heater volts v 6.3. 

Note 2: Normally the tube is operated with the hells voltage equal to the 
col I ector cortege. 

Note 3; Specific operating value is supplied with each tube. 

OPERATING CONSIDERATIONS 

The nagnettc field required to focus the electron beam In 
the 4053 Is supplied by integral periodic permanent magnets. 

Although the periodic—magnet structure is difficult to de— 
magnetize and has little stray field, care should be taken to 
prevent the presence of any appreciable external transverse 

magnetic field which might cause defocusing of the electron 
beam within the tube. Magnetic material should be kept at 
least eight inches away from the tube. 

Impedance match between the 4053 rf power output and the 
load should have a voltage standing wave ratio 1V5WRi no 
greater than 2:1. With V5WR's in excess of this value, 

oscillations may occur causing permanent damage to the tube. 
Tubes shoed not be operated without a termination. 

Forced—air cooling of the collector is necessary whenever 
collector current is flowing. Failure to observe thls pre— 

caution may result in permanent damage to the tube. It Is 
recommended that the forced—air cooling be applied when the 
heater power is applied. 

A thermostatic switch Is mounted on the collector of the 
4053 which opens when the collector temperature exceeds a 

safe Ilmit. It is recommended that the thermostatic switch 
be used in an interlock circuit in the power supply for the 

collector, helix, and grid—No.2 voltages. The thermostatic 
switch will carry 6 amperes at 125 volts ac or 3 amperes at 
240 volts ac. 

) 
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The power supply should incorporate a helix-current over-
load protective device to prevent damage to the tube in the 

event of loss of collector voltage. Such a condition would 
cause the entire electron beam current to flow to the helix 
and thereby overheat that electrode. If it is desired to remove 
all voltages by a single control, the time-constant values of 
the power supply should be chosen so that the helix voltage 

decays faster than the collector voltage. 

As thegrid-No.2 voltage Increases from zerotothe operat-
ing value, the helix current may reach as high as 10 ma In 
the vicinity of 200 to 600 volts on grid No.2, then will fall 
below 2 ma at the proper operating grid-No.2 voltage. The 
helix supply should have adequate regulation to handle this 
transient during the turn on procedure. In order to protect 
the tube, the helix supply should also have an interlock to 
open the circuit if the helix current exceeds 3 ma longer than 
a few milliseconds. 

Mounting. The 4053 may be mounted in any position by 
means of bolts through either set of holes in the two mounting 
blocks. 

Electricca connections are made to the 4053 by means of 
the seven leads. Thesecolor-coded, flexible, Insulated leads 
are Identified on the Dimensional Outline. RF input and 
output connections are made to type N plugs (UG-I8 13/Ul on the 

tube Isee Dimensional Outline). The collector is connected 
to the capsule and is normally grounded. 

The rated values for collector voltage, helix voltage, 
and grid-No.2 voltage are high enough to be dangerous to the 
user. Care should be taken during adjustment of circuits. 
especially whenexposedclrcult parts areal ahlgh dc potential. 

STARTING PROCEDURE 

Voltages should be applied to the 4053 in the following 
sequence: Apply the rated heater voltage and allow tube to 

warm-up for 3minutes minimum. Then apply thecollector voltage 
as specified on the tube label. Next, apply the helix voltage 

as specified on the tube label. Finally, increase the grld-

No.2 voltage In a few milliseconds to obtain the collector 
current specified on the tube label. The three power supplies 
can be controlled by one switch provided there is asufficlent 
delay in application of the grid-No.2 voltage to allow the 

collector and hello voltages to stabilize first. 

TURN—OFF PROCEDURE 

To turn off the tube, remove the electrode voltages In the 
following sequence. First reduce the grid-No.2 voltage, then 

remove the helix voltage, collector voltage, and heater voltage 
in that order. The three power supplies can be controlled by 

one switch provided the grid-No.2 voltage decays faster than 
the collector and helio voltages. 

gel> 
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DIMENSIONAL OUTLINE 

1._ 3.125 
PAAX. 

MAX. 
DIA. 

a 

20.50 
MAX. 

3 FLEXIBLE LEADS 
18 INCHES LONG 
SEE COLOR CODE \ 

4,600 
±.050 2 

TYPE N 
CONNECTORS 
NJG-188/U) 

3.875 
MAX. 

—1 2.187 

.200 
*025 

MAX. 

No. 0-32 
—OUTPUT .75 DEEP 

4 HOLES 

10.860 
£125 

I.125—e' 

.228 
—*.015 DIA. 
4 HOLES 

9.360* .250 

2.125 1.500 
MAX. t.125 

INPUT -r-- .125 

4 FLEXIBLE LEADS 
18 INCHES LONG --e• 
SEE COLOR CODE 

92CS-1258TRI 

DIMENSIONS IN INCHES 

COLOR CODE OF LEADS 

HEATER   Brown 
HEATER, CATHODE, GRID No.I .   Yellow 
HELIX  Orange 

Blue 

COLLECTOR, SHELL   Black 
THERMOSTATIC SWITCH (2)   White 

GRID No  2 o 
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4054 
Traveling-Wave Tube 

Frequency Range 1.7 to 2.7 GHz 
Integral Periodic-Permanent-Magnet Type 

ELECTRICAL 
Heater, for Unipotential Cathode: 

Voltage lac or dc)   6.3 ± 5% V 
Current at 6.3 volts  1.75 A 
Starting Current   Must never exceed 4 

amperes, even momentarily 
Minimum Cathode Heating Time . .   3 minutes 
Frequency Range  1.7 to 2.7 GHz 
Cold Insertion Loss   60 dB 
Input VSWR   1.8:1 max. 
Output VSWR   1.8:1 max. 
Noise Figure   30 max. dB 
Gain (at 20 W output): 

1.8 to 2.4 GHz   30 min. dB 
2.4 to 2.7 GHz   29 min. dB 

Gain (at! 16 W output) 
1.8 to 2.7 GHz  30 min. dB 

Gain (at 17 W output) 
1.7 to 1.8 GHz   29.5 min. dB 

Gain Compression (referenced to 5 W) 

at 10 W output   1 max. dB 
at 20 W output 

1.8 to 2.4 GHz   3 max. dB 
2.4 to 2.7 GHz  4 max. dB 

at 17 W output 
1.7 to 1.8 GHz  4 max. dB 

Phase Sensitivity (with 
Beam-Voltage Variation) 2 max. oAr 

Bandwidth Flatness (over a 
15-MHz segment)   0.02 max. dB/MHz 

MECHANICAL 
Operating Position   Any 
Maximum Dimensions: 

Overall Length   19 in 
Height   3.88 in 
Width   3.12 in 
Shell Diameter   3.62 in 

Connectors: 
RF Input  ,Type N Plug (UG-18 B/U) 
RF Output  Type N Plug (UG-18 B/U) 
Terminal Leads   See Dimensional Outline 

Weight (Approx.)   6.5 lb 

Electronic 
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4054 
RF POY/ER AMPLIFIER 

Absolute-Maximum Ratings 

DC Collector Voltage   3000 max. V 
DC Helix Voltage   2500 max. V 
DC Grid-No.2 Voltage   1700 max. V 
DC Collector Current  80 max. mA 
DC Helix Current   3 max. mA 
DC Grid-No.2 Current   0.2 max. mA 
RF Power Input   5 max. 

Typical Operation at 2.0 GHz 

DC Collector Voltage   2200 V 
DC Helix Voltage   2200 V 
DC Grid-No.2 Voltage   1500 V 
DC Collector Current  70 mA 
DC Helix Current   0.25 mA 
DC Grid-No.2 Current   0.25 mA 
Input VSWR   1.5:1 
Output VSWR   1.5:1 
RF Power Input   20 mW 
Saturated Power Output   20 

CHARACTERISTICS RANGE VALUES 

Note Min. Max. 
Heater Current   1 2 A 
DC Collector Voltage   2,3 1800 2500 V 
DC Helix Voltage   2,3 1800 2500 V 
DC Grid-No.2 Voltage   3 1150 1600 V 
DC Collector Current  3 60 75 mA 
DC Helix Current   3 1.1 mA 
DC Grid-No.2 Current   1 mA 

Note 1: With heater voltage of 6 3 volts. 
Note 2: Normally the tube is operated with the helix voltage 

equal to the collector voltage. 
Note 3: Specific operating value is supplied with each tube. 

OPERATING CONSIDERATIONS 

The magnetic field required to focus the electron 
beam in the 4054 is supplied by integral periodic per-
manent magnets. Although the periodic-magnet structure 
is difficult to demagnetize, and has little stray field, 
care should be taken to prevent the presence of any 
appreciable external transverse magnetic field which 
might cause defocusing of the electron beam within 

o 
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the tube. Magnetic material should be kept at least 
eight inches away from the tube. 

Impedance match between the 4054 rf power output 
and the load should have a voltage standing wave ratio 
(VSWR) no greater than 2:1. With VSWR's in excess of 
2:1, oscillations may occur causing permanent damage 
to the tube. Tubes should not be operated without a 
termination. 

Forced-air cooling on the collector is necessary 
whenever collector current is flowing. Failure to observe 
this precaution may result in permanent damage to the 

tube. It is recommended that the forced-air cooling be 
applied when the heater power is applied. 

The power supply should incorporate a helix-current 
overload protective device to prevent damage to the 
tube in the event of loss of collector voltage. Such a 
condition would cause the entire electron beam current 
to flow to the helix and thereby overheat that electrode. 
If it is desired to remove all voltages by a single con-
trol, the time-constant values of the power supply 
should be chosen so that the helix voltage decays 
faster than the collector voltage. 

As the grid-No.2 voltage increases from zero to the 
operating value, the helix current may reach as high as 
10 milliamperes with grid-No.2 voltage in the range of 
200 to 600 volts, then will fall below 2 milliamperes 
at the proper operating grid-No.2 voltage. The helix 
supply should have adequate regulation to handle this 
transient during the turn-on procedure. To protect the 
tube, it is recommended that an interlock be incorporated 
in the helix supply to open the circuit if the helix 
current exceeds 3 milliamperes longer than a few milli-
seconds. 

Mounting. The 4054 may be mounted in any position 
by means of bolts through either set of holes in the 
two mounting blocks. 

Electrical connections are made to the 4054 by 
means of the five leads. These color-coded, flexible, 
insulated leads are identified on the Dimensional 
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Outline. The rf input and output connections are made 
to type N plugs (UG-18 B/U) on the tube (see Dimen-
sional Outline). The collector is connected to the cap-
sule and is normally grounded. 

The rated values for collector voltage, helix volt-
age, and grid-No .2 voltage are high enough to be dan-
gerous to the user. Care should be taken during adjust-
ment of circuits, especially when exposed circuit parts 
are at a high dc potential. 

Storting Procedure 

Voltages should be applied to the 4054 in the 
following sequence: Apply the rated heater voltage 
and allow tube to warm-up for 3 minutes minimum. Then 
apply the collector voltage as specified on the tube 
label. Next, apply the helix voltage as specified on 
the tube label. Finally, increase the grid-No.2 voltage 
in a few milliseconds to obtain the collector current 
specified on the tube label. The three power supplies 
can be controlled by one switch provided there is a 
sufficient delay in application of the grid-No.2 voltage 
to allow the collector and helix voltages to stabilize 
first. 

Turn-Off Procedure 

To turn off the tube, remove the electrode voltages 
in the following sequence: First reduce the grid-No.2 
voltage, then remove the helix voltage, collector volt-
age, and heater voltage in that order. The three power 
supplies can be controlled by one switch provided the 
grid-No.2 voltage decays faster than the collector and 
helix voltages. 

FLEXIBLE LEAD COLOR CODE (See Dimensional Outline) 

Brown: Heater 

Yellow: Heater-Cathode 

Orange: Helix 

Blue: Grid No.2 (Anode) 

Block: Collector (Ground) 

o 

0 
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DIMENSIONAL OUTLINE (Dimensions In Inches) r 2.125 

MAX. 

3.600 
± .015 

riP1.625 -A.MA-X.11 

10.860 
2.125 

19 
MAX. 

2.125 
MAX. 

  3 875  
MAX. 

.200 2.187 
+.025 MAX. 

TYPE N UG- 18 B/U) 
2 CONNECTORS 

4 HOLES 
.228 t .015 
DIA. THRU 

1.800 
±.015 

.90 

o o  
‘Otr+o 

1.500 
- ±.015 

.750 
t.015 

5 FLEXIBLE LEADS 
18 INCHES LONG 
(SEE COLOR CODE>y,..., 

92LM 2357 
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High-Mu Triode 
CERAMIC-METAL PENCIL TUBE 

OPERATING FREQUENCIES UP TO 4 GHz AND ABOVE 

For Plate-Pulsed Operationasa PowerAmplifier, Oscillator, and 
Frequency Multiplier in Compact Mobile and Aircraft Equipaent 

at Altitudes up to 50,000 Feet without P rrrrrr ization 

ELECTRICAL 

Neater, for Unipotentlal Cathode 
Voltage (AC or DC) 8  3 t 10% V 
Cur ,e,t at 6.5 voita 0  295 A 

Cathode Warmup Time (Average) to reach 80% 
of operating power output as rf oscillator 
or amplifier   5 e 

Amplification Factor   70 
Transconductance, for dc plate mA = 35, dc 

plate volts = 150, and cathode resistor 
= II n  35000 µmho 

Direct Interelectrode Capacitances° 
Grid to plate 2  0 pf 
Grid to cathode 5  5 Of 
Plate to cathode   0.08 max pf 

MECHANICAL 

Operating Position   Any 
Weight   0.4 oz 
Dimensions and Terminal Connections  See accompanying 

Dimensional Outline 
Sockets 
Heater-Terminals Connector  Orayhill' No.22-5, 

or equivalent 
Socket for operation up to about 

550 MHz (Including heater-
terminals connector) . . Jettron b No.CD7010, orequivalent 

TERMINAL DIAGRAM (Bottom View) 

H -Heater 

K -Cathode 

0-Grid 

P- Plate 

4—Indicatea • change. 

C) RADIO CORPORATION OF AMERICA 
Electronm Components and Devices Harrison, N. 
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PLATE-PULSED SERVICE—Class C 

Maximum Ratings, Absolute-Maximum Values Up to 4 611z 

For a maximum duty factor of 0.01 

For Altitudes For Altitudes 
up to 25,000 ft up to 50,000 ft 

Peak Plate Voltage   3500 max 2000 max V 
Peak Plate Current   3.0 max 3.0 max A 
DC Plate Current   40 max 40 max mA 
DC Grid Current  15 max 15 max mA 
Plate Dissipationc   10 max 10 max W 
Peak Heater-Cathode Voltage 

Heater negative with 
respect to cathode. . . . 60 max 60 max V 

Heater positive with 
respect to cathode. . . . 60 max 60 max V 

Typical Operation as Plate-Pulsed Oscillator at 3.3 6Hz 

With duty factor of 0.001 and pulse duration of 1 ms 
Peak Plate Voltage   1750 V 
DC Plate Current   3.0 mA 
DC Grid Current  1.4 mA 
Grid Resistor  2000 
Useful Power Output at Peak of Pulse (Approx.) . .   1300 W 

Typical Operation as a Power Amplifier in Frequency 
Range of I to 1.2 GHz 

With duty factor of 0.001 and pulse duration of 7 ms 
Peak Plate Voltage   1300 V 
Peak Plate Current   1.5 A 
Peak Driving Power   250 W 
Useful Power Output at Peak of Pulse (Approx.) . 1000 W 

a Grayhill, Inc., 561 Hillgrove Ave.. La Grange, Ill. 

Jettron Product*, Inc., 56 Route 10, Remover, N. J. 

C When used in e heat sink that will limit the plate—seal temperature to 
2250 C. 

) 

DATA I 
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DIMENSIONAL OUTLINE 

.797 
1.025 

REFERENCE 20% 

r'MYE  

1.020 320 

1  
.1501.020 

GRID FLANGE 
.552 1.005 DIA. 

(NOTE 3) 

HEATER PINS 
.020420 DIA. 
(NOTE 4) 

PLATE 
2504-'3°2 DIA 
(NOTE 2) 

ANNULAR 
SURFACE "C« 

ANNULAR 
SURFACE "El" 
(NOTE I) 

CATHODE 
DIA. 

(NOTES 1,2.3) 

010 MAX. 

.1151.020 (AT TIPS) 

.080 MM. 
ANNULAR 
SURFACES 
CB" A"C") 

INTERNAL CONNECTION 
WO NOT USE) 

92CS-12117441 

DIMENSIONS IN INCHES 

Referenceflane "A' is defined as that plane against which annu-
lar surface "B" of the grid flange abuts. 

Annular Surface 91" is on the side of the grid flange toward the 
cathode cylinder. 

Annular Surface "C" is on the side of the grid flange toward the 
plate cylinder. 

Note I: With annular surface "B" resting on reference plane "A". 
The axis of the cathode cylinder will be within 2° of a line per-
pendicular to reference plane "A". 

Note 2: The axes of the plate cylinder and cathode cylinder will 
coincide within 0.010 inch. 

Note 3: The axes of the cathode cylinder andgrid flange wincain-
cide within 0.005 inch. 

Note 4: Pin diameter is slightly greater whet pretinaed. 

+-Indicates a change. 

«1» 

CD RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Hiff11011, N. 1. 
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Plate-Current Cutoff Characteristic 

Ef .6.3V 
/b FOR CUTOFF CONDITION 

EQUALS 50 »A 

PLATE VOLTAGE — V 

92CS LUG, 

Average Plate and Grid Characteristics 

EA .3 V 
PLATE CURRENT 
GRID CURRENT ---

92CS13208R 1 

DATA 2 RADIO CORPORATION OF AMERICA 
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Medium-Mu Triode 

o 

GLASS-METAL PENCIL TYPE 

For Use at Frequencies Up to 4000 Mc/s in Pulse Service 
and 2000Mc/s in CW Service 

ELECTRICAL 

Heater, for Unipotential Cathode 
Voltage (AC or DC): 

Under transmitting conditions  6.0 ± 10% V 
Under standby conditions   6.3 max Y 

Current at 6.0 V   0.300 A 
Amplification Factor   40 
Transconductance   7300 mhos 

For dc plate current of 22 mA and 
dc plate voltage of 200 V 

Direct Interelectrode Capacitances (Approx.) 
Grid to plate  1.8 pF 
Grid to cathode  3.2 pF 
Plate to cathode. 0  07 max pF 

MECHANICAL 
Operating Position  Any 
Dimensions and Terminal Connections . . SemOimenstonal Outline 
Plate Seal Temperature 
Weight (Approx.)   0.4 OZ 
Sockets 
Heaterterminalsconnector Grayhill No. 22_8 

TERMINAL CONNECTIONS (See Diaensional Outline) 

H- Heater 
K-Cathode (Cylinder 

adjacent to heater 
pins) 

G-Grid (Flange between 
glass sections) 

P- Plate (Cylinder 
adjacent to pinch-off) 

175 max oc 

PLATE-PULSED OSCILLATORb--CLASS C 

Maximum CCSc Ratings, Absolute-Maximum Values 

For a Rastas. "ON" timed of 5 microseconds in any 
500-microsecond interval. 

For altitudes up to 30,000 feet 

lip to 4000 Mk/s 
Peak Positive-Pulse Plate-Supply Voltage. . .  2000 V 
Peak Grid-Bias Voltage 

Negative pulse   150 Y 
Positive pulse   25 V 

Peak Plate Current   8 A 
From pulse supply 

Peak Rectified Grid Current  1.5 A 
DC Plate Current   0.03 A 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Up to 4000 gels 

DCGridCurrent 0.013 A 
Plate Dissipationt   7 W 
Pulse Duration   5 µs 

Typical Operation with Rectangular Wave Shape in 
Cathode-Drive Circuit at 3300 Mas 

With duty factorg of 0.01 and pulse duration of 1 microsecond 

Peak Positive-Pulse Plate-Supply Voltage°  1750 V 
Peak Negative-Pulse 

Grid-bias voltage  110 V 
From grid resistor of  100 n 

Peak Plate Current   3 A 
From pulse supply 

Peak Rectified Grid Current  1.1 A 
DC Plate Current   0.09 A 
DC Grid Current 0  011 A 
Useful Power Output  800 W 

At pelk o' pJlsen lapprox.) 

RF POWER AMPLIFIER AND OSCILLATOR--CLASS C TELEGRAPHY 

Key-down conditions per tube wtthout amplitude aodulatiarei 

Absolute-Maximum Ratings 

For altitudes up to 60,000 feet 
ccs ICASIC 

DC Plate Voltage   330 400 V 
DC Grid Voltage  -100 -100 V 
DC Plate Current   40 55 mA 
DC Grid Current  25 25 mA 
OC Cathode Current   55 70 mA 
Plate Input  13.2 22 W 
Plate Dissipation  8 13 W 
Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode. . 50 50 W 
Heater positive with respect to cathode. . 50 50 W 

Typical Operation as Oscillator in Cathode-Drive 
Circuit at 500 Mas 

CCS ICAS 
DC Plate-to-Grid Voltage   325 380 V 
DC Cathode-to-Grid Voltage m  25 30 V 
DC Plate Current   35 35 mA 
DC Grid Current (Approx  )   II 19 mA 
Useful Power Output (Approx  )   5n 6n w 

Typical Operation as Oscillator in Cathode-Drive 
Circuit at 1700 Mcia 

CCS 
DC Plate-to-Grid Voltage.  263 V 
DC Cathode-to-Grid Voltage   13 V 
DC Plate Current   40 mA 

13 mA 
1" W 

DC Grid Current (Approx  )  
Useful Power Output (Approx 

(-` 

' 

I ) 

DATA I RADIO CORPORATION OF AMERICA 
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( ) 

Typical Operation at RF Power Amplifier in 
Cathode-Drive Circuit at 500 Mc/s 

CCS ICAS 
DC Plate-to-Grid Voltage   342 395 V 
DC Cathode-to-Grid Voltage  42 45 V 
DC Plate Current   35 40 mA 
DC Grid Current (Approx  )   13 15 mA 
Driver Power Output (Approx  ) 2  4 3 W 
Useful Power Output (Approx  ) 

Maximum Circuit Values 

Grid-Circuit Resistance 0  1 0.1 MD 

FREQUENCY MULTIPLIER 

Absolute-Maximum Ratings 
For altitudes up to 60,000 feet 

76n Ion w 

CCS ICASie 
DC Plate Voltage   300 350 V 
DC Grid Voltage -125 -140 V 
DC Plate Current   33 45 mA 
DC Grid Current  25 25 mA 
DC Cathode Current   45 55 mA 
Plate Input  9.9 15.9 W 
Plate Dissipation  8 9.5 W 
Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode. . . 50 50 V 
Heater positive with respect to cathode. . . 50 50 Y 

Typical Operation as Tripler to 510 Mc/s in Cathode-
Drive Circuit 

CCS ICAS 
DC Plate-to-Grid Voltage   410 472 Y 
DC Cathode-to-Grid Voltage.  110 122 V 
DC Plate Current   26 36.5 mA 
DC Grid Current (Approx  )   4.1 5.8 me 
Driver Power Output (Approx  ) 2  75 4.5 W 
Useful Power Output (Approx  )   2.In 3.4n W 

Maximum Circuit Values 

Grid-Circuit Resistance  0.1 0.1 mn 

Grayhill Inc., 561 Hillgrove Ave., LaGrange, Ill. 

In this close of service, the heater should be allowed to warm up for • 
minimum, of 60 seconds before plate voltage la applied. 

C Continuous Commercial Service. 
d e . 

ON time is defined. the eus of the duration of all individuel pulses 
which occur during the indicated interval. Pulse duration is defined as 
the time interval between the two points on the pulse at which the instan-
taneous value iii 70% of the peak power velue. The Peak value is defined 
ma the minimum value of a omooth curve through the average of the fluctu-
ation, over the top portion of the pulan. 

The magnitude of any spike on the plate voltage pulse ahould not exceed 
value of 2000 volts with respect to cathode and its duration should sot 

exceed 0.01 microsecond measured at the peak-pulse-value level. 

In application, where the plate dissipation exceeds 3 'elite., it is im-
portant theta large area of contact be provided between the plate cylim-
der sod the connector in order to provide adequate heat conduttion. 

(re) RADIO CORPORATION OF AMERICA 
41 «.lrik' Electronic Components and Devices Harrison, N. j. 
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g Duty factor is the product of pulse duration and repetition rate. For 
variable pulse durations and pulse repetition rates, the duty factor is 
defined as the ratio of time ON  to total elapsed time in any 500-micro-
second interval. 
The power output at peak of pulse is obtained from the average power 
output using the duty factor of the peak pulse. This procedure is 
necessary since the poser output pulse duty factor may be less than the 
applied voltage pulse duty factor because of s delay in the start of rf 
power output. 

.1 Modulation, essentially negative, may be used if the positive peek of 
the audio-frequency envelope does not exceed 115 percentofthe carrier 
conditions. 

Intermittent Commercial and Amateur Service. 

From • grid resistor, or from • suitable combination of grid resistor 
and fixed supply or grid resistor and cathode resistor. 

n This value of useful power in measured at load of output circuit having 
su efficiency of about 75 percent. 

11 
2.057 
MAX. 

.220 
4.020 

.870 
4.025 

1.670 
+.075 
—.050 

.800 
5.025 

025 
MAX. .040 MAX T -

2 HEATER PINS 
.020 5.002 DIA. 

DIMENSIONAL OUTLINE 

.407 
MAX. 
DIA. 

.600 
M N. 

ra-.230 MAX. 

PLATE TERMINAL 

.250 2.005 DIA. 
(NOTE I) 

.687 MAX. DIA. 

1—.032 
 T 2.003 

GRID TERMINAL 

.8121.005 DIA. 
(NOTES 18.2) 

CATHODE TERMINAL 
.2504.005 DIA. 

MAX. 
ONTINNED 

.1152.040 AT 
TIPS OF PINS 

DIMENSIONS IN INCHES 

74111N3 

Note I: Max. eccentricity of center line (Axis) of plate termi-

nal or grid-terminal flange with respect to the center line 

(Axis) of the cathode terminal is 0.010 inch. 

Note 2: Tilt of grid-terminal flange with respect to rotational 

axis of cathode terminal is determined by chucking the cathode 

terminal, rotating the tube, and gauging the total travel distance 
of the grid- terminal flange parallel to the axis of a point 

approximately 0.020 inch inward from its edge for one complete 
rotation. The total travel distance will not exceed 0.020 inch. 

:ATA 2 
RADIO CORPORATION OF AMERICA 

Electronic Components and Devices Harrison, N. J. 
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4062A 

High-Mu Triode 
CERAMIC-METAL PENCIL TUBE 

OPERATING FREQUENCIES UP TO 4 GHz AND ABOVE 

For Grid-Pulsed Operation as a Power Amplifier or Oscillator in 
Compact Mobile andAircraft Equipment at Altitudes up to 50,000 

Feet without Pressurisation 

) 

) 

( 

ELECTRICAL 

Neater, for Unipotential Cathode 
Voltage (AC or DC)   6.3 t 10% V 
Current at 6.3 volts 0  295 A 

Cathode Warmup Time (Average) to reach 80% 
of operating plate current 
For conditions: dc plate supply volts = 

0, cathode resistor = 0 fl,load resistor 
= 10 2, heater volts = 6.3   10 

Amplification Factor   100 
Transconductance, for dc plate mA = 14, dc 

plate volts 150, and cathode resistor 
= II (1 16  000 tuS 

Direct Interelectrode Capacitances 
Grid to plate  1.75 pf 
Grid to cathode and heater   3.9 pF 
Plate to cathode and heater  0.08 max pF 

MECHANICAL 

Operating Position   
Weight (Approx.) 
Dimensions and Terminal Connections 

Any 
0  4 ounce 

  See accompanying 
Dimensional Outline 

Sockets 
Heater-Terminals Connector   Grayhill a No.22-5, 

or equivalent 
Socket for operation up to about 

550 MHz (Including heater-terminals 
connector)  Jettron b No.CD7010, 

TERMINALDIAGRAM(Bottom View) or equivalent 

H-Heater 

K-Cathode 

G-Grid 

P - Plate 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. J. 
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GRID-PULSED SERVICE - Class C 

Maximum Ratings, Absolute-Maximum Values Upto4 elle 

For a aaxiausi long-term duty factor of 0.01 c 

DC Plate Voltage   2000 max V 
DC Grid Voltage 

Negative-bias value  200 max V 
Positive value during gating pulse   25 max V 

Peak Plate Current   3.0 max A 
Peak Grid Current  1.5 max A 
Plate Dissipationd   10 max W 
Grid Dissipation   0.5 max W 
Peak Heater-Cathode Voltage 
Heater negative with respect to cathode. • • 0 60 max V 
Heater positive with respect to cathode. 60 max V 

Typical Operation with Rectangular Waveshape in Grid-Drive 
Oscillator Circuit at 1090 MHz 

With duty factor of 0.01 and pulse duration of 0 5 microsecond 

DC Plate Voltage   1400 V 
Grid-Bias Voltage  -80 Y 
Peak Positive Grid Voltage*  20 V 
Peak Plate Current   I A 
Useful Power Output at Peak of Pulse   500 W 

Typical Operation with Rectangular Waveshape In Grid-Drive 
Amplifier Circuit at 1090 MHz 

With duty factor of 0.005 and pulse duration of 0 5 microsecond 

DC Plate Voltage   1000 V 
Grid-Bias Voltage  -30 V 
Peak Plate Current   1.5 A 
Peak Driving Power   150 W 
Useful Power Output at Peak of Pulse   600 W 

Typical Operation with Rectangular Waveshape in Cathode-
Drive Amplifier Circuit at 1090 MHz 

With duty factor 0f0.01 and pulse duration of 0.5 microsecond 

DC Plate Voltage   1000 V 
Cathode-Bias Voltage   25 V 
Peak Plate Current   1.2 A 
Peak Driving Power   180 W 
Useful Power Output at Peak of Pelee   SOO W 

a Grayhill, Inc., 561 Hill  Ave., LaGrange, Ill. 
b Jaccron Product., Inc., 56 Route 10, Hanover, N.J. 

C Thin value is for continuous pulsing. The duty factor ems be 6.25 fee 
any interval up to 100 microseconds in length as long ae the leas-tare 
duty factor does not exceed 0.01. 

d Plate-seal temperature must be limited to 205°C. 

11 Amplitude of grid-drive geeing pule. is edjaated to prodwasiskiavalls. 

DATA I 
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DIMENSIONAL OUTLINE 

.320 
MIN. 

4.77 .757 
MAX. 3.025 

u'ig-VE " ;I  
.052 

3.003 REFERENCE 

.580 
3.020 320 

.MIN. 

4 
.1503.020 

f .0583.010 

GRID FLANGE 
.552 3.005 DIA. 

(NOTE 3) 

HEATER PINS . 
.020±W DIA. 

(N(rfE 4) 

PLATE 

.250+M DIA. 

(NOTE 2) 

ANNULAR 
SURFACE "C" 

ANNULAR 
SURFACE'S" 
(NOTE 0 

CATHODE 

.2501:88g D1A. 

(NOTES 1,2.3) 

010 MAX. 

1153.020 (AT TIPS) 

.080 MIN. 
ANNULAR 
SURFACES 
("8" IN"C") 

INTERNAL CONNECTION 
MO NOT USE) 

WAR -12,57881 

DIMENSIONS IN INCHES 

• 
Reference Plane "A" is defined as thet plane againet which mangler eurfede 
"IT of the grid flange abuts. 

Annular surface "8" is on the side of the grid flange toward the cathode 
cylinder. 

Annular 'surface "C" is on the adds of the grid flange toward the plate 
cylinder. 

Note I: With annular surface "8" resting on refereece plane "A". The axis 
of the cathode cylinder will be within 2 of. line perpendicular to refer-
ence plane "A". 

Note 2: The ma of the plate cylinder and cathode cylinder will coincide 
within 0.010 inch. 

Note 3: The ext. of the cethodecylinder and grid flange will coincide with. 
in 0.005 inch. 

Note W: Pin diameter in slightly greater Chen pretinned. 

RADIO CORPORATION OF AMERICA 
Electromc Components and Devices Harrison. N. J. 
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Average Constant-Current Characteristics 
of Type 4062A in Grid-Pulsed Service 

Ef = 6.3 VOLTS 
.. 

i - PLATE AMPERES 
.. 

b 
i = GRID AMPERES g 
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Plate-Current Cutoff Characteristic 
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4068 
Pencil Tube Oscillator 

L-Band Cavity Oscillator 

ELECTRICAL 

Heater, for Unipotential Cathode: 

Voltage (AC or DC)   6.3 ± 10% V 

Current at 6.3 volts   0.33 max. A 

Frequency   1090 MHz 

Tuning Range   ±15 MHz 

RF Coaxial Output Terminal   Mates with female 
snap-on-type connector 

Sealectro No.51-007-0000, or equivalent 
Characteristic Impedance 

(Approx  I  50 

Maximum Output VSWR 
(All phase angles)   1.3:1 

MECHANICAL 

Operating Position   Any 

Dimensions and Terminal Connections   See Dimensional 
Outline 

Weight (Approx.)   4 oz 

ENVIRONMENTAL 

The units will remain stable within ± 3 MHz in frequency and - 2 
dB in peak power output (from nominal conditions) under any com-
bination of the following conditions: 

Operating Temperature   -46 to +71 °C 

Altitude   • »,  Up to 35,000 ft 

Output VSWR (All phase angles)   1.1:1 

Plate and Heater Voltage Variation   ±10 % 

Duty Factor   Up to 0.01 

GRID-PULSED OSCILLATOR — CLASS C 
MAXIMUM RATINGS, Absolute-Maximum Values 

For a maximum duty factor8 of 0.01cb 

DC Plate Voltage  1540 max. V 

DC Grid Voltage: 

Negative-bias value   100 max. V 

Positive value during gating pulse   0 max. V 

Peak Plate Current   1.2 max. A 

Peak Grid Current   0.7 max. A 

/in Electronic 
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4068 
Plate Dissipation   15 max. W 

Grid Dissipation   1.0 max. W 

Peak Heater-Cathode Voltage: 

Heater negative with respect 
to cathode  60 max. V 

Heater positive with respect 
to cathode  60 max. V 

Typical Operation with Rectangular Waveshape in Grid-Pulsed Circuit 
at 1090 MHz 

With duty factor of 0.001 and pulse duration of 0.45 microsecond 

DC Plate Voltage   1400 V 

Grid-Bias Voltage   -80 V 

DC Plate Current   1 mA 

Useful Power Output at Peak of Pulse   500 W 

a Duty factor is defined as the product of the pulse duration and 

repetition rate. For variable pulse durations and pulse repeti-

tion rates, the duty factor is defined as the ratio of the "ON" 

time to total elapsed time in any 500-microsecond interval. "ON" 

time is defined as the sum of the durations all individual pulses 

which occur during the indicated interval. Pulse duration is de-

fined as the time interval between the two points on the pulse at 

which the instantaneous value is 70% of the peak power value. 

Peak value is defined as the maximum value of a smooth curve 
through the average of the fluctations over the top portion of the 

pulse. 

b When operated for 10 minutes per hour. For continuous pulsing, 
the maximum duty factor is 0.005. 

IMŒDU Electronic Components 
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RECOMMENDED GRID-PULSE AMPLIFIER (MODULATOR) 

INPUT PULSE 

LADJ TO PRODUCE 
REQUIRED OUTPUT 

f 470 pF 

son 
I/4W II PULSE 

TRANSFORMER 

750 

OUTPUT PULSE 
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o 
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DIMENSIONAL OUTLINE 

1.12 
28.5 

2.2! 
24.6 

PLATE 
TERMINAL 

RF OUTPUT CONNECTOR 
(NOTE 1) 

GRID 
FREQUENCY TERMINAL 
ADJUSTMENT 

MOUNTING HOLES 
TAPPED FoR 3-48 

3.8 

2./1 
69 9 

78.7 
0 25 
6.4 

1.55 

39.4 

HEATER 
TERMINALS 

29 5 

Note 1: Mates with female snap-on-type connector Sealectro No.51-007-0000, or equivalent 
Inches 

Dimensions in   unless otherwise noted 
mm 

The millimeter dimensions are derived from the original inch dimensions (1 inch 25.4 mm exactly). 

351 

GROUNO 
TERMINAL 

1.25 

SI 8 

961.11- 3336 



4070-4071 

Pencil-Tube Oscillator-
Amplifier 
600W Peak Power Output at 1090 MHz 

ELECTRICAL 

Heater, for Unipotential Cathode: 

Voltage (AC or DCI   6.3 ± 5% V 

Current at 6.3 volts (Total)   0.66 max. A 

Frequency   1090 MHz 

Tuning Range   ±15 MHz 

RF Coaxial Output Terminal .... Mates with female screw-type 
connector Sealectro No.50-007-0000 

Micon No.1002, or equivalent 

Characteristic Impedance 
(Approx.)   50 

Change in Peak Power Output 
During Modulationa   0.5 max. dB 

Pulse Rise Time (10% to 90%)b   55-90 na 

Pulse Decay Time (90% to 10%)   60-180 na 

RF Delay Time (measured at 50% 
of pulse amplitude)   250 max. na 

RF Jitter   10 max. ns 

MECHANICAL 

Operating Position   Any 

Dimensions and Terminal Connections .. See Dimensional Outline 

Total Weight   9 max. oz 

ENVIRONMENTAL 

The units will remain stable within ± 3 MHz in frequency and ± 3 

dB in peak power output (from nominal conditions) under any com-
bination of the following conditions: 
Vibration :e 

20 to 33 Hz   2 G 

33 to 105 Hz   0.036 in DA 

105 to 500 Hz 
Parallel   20 G 

Perpendicular   15 G 

Shock, 11 ms:d   20 G 
Case Temperature   -64 to +125 0C 

Altitude   Up to 30,000 ft 

MCE(11 Electronic Components 
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4070-4071 

Output VSWR (All phase angles)   1.5:1 

Plate and Heater Voltage Variation   ±5 % 

Duty Factor (Long term)   Up to 0.01 

GRID-PULSED OSCILLATOR — CLASS C 

MAXIMUM RATINGS, Absolute-Maximum Values: 

For a maximum long-term duty factor eof 0.01 f 

DC Plate Voltage (Each Unit)   1050 max. V n 
Peak Oscillator Grid Current   0.5 max. A --) 

Peak Amplifier Cathode Current   2.0 M8X. A 

Peak Plate Current: 

Oscillator   0.7 max. A 

Amplifier   1.5 max. A 
) 

Plate Dissipation (Total)   18 max. W ---

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode   60 max. V 

Heater positive with respect to cathode   60 max. V 

TYPICAL OPERATION WITH RECTANGULAR WAVE 

SHAPE IN GRID-DRIVE CIRCUIT AT 1090 MHz 

With duty factor of 0.01 and pulse duration of 0.45 microsecond 

DC Plate Voltage (Each Unid   1000 V 

Oscillator Grid Bias   -80 V 

Amplifier Cathode Bias   +25 V 

DC Plate Current (Total)   20 mA 

Useful Power Output at Peak of Pulse   600 

C The change in peak power output between the first video pulse 
and any other video pulse in a pulse train consisting of 56 pulses. 

The individual pulse width is 0.45 microseconds and the pulse 

to pulse spacing is 1.45 microseconds. 

b The pulse rise time and decay time are measured on an oscillo-
scope having a bandwidth of 24 MHz and a detector having a 

bandwidth of 12.4 GHz. If the bandwidth of either the oscillo-

scope or the detector is less than 15 MHz, the measurements 

must be corrected to account for changes introduced by the in-
strumentation. 

• Tested per methods described in MILSTD-202C, Test Method 
204A, Test Condition A. 

d Tested per methods described in MIL-STD-202C, Test Method 

202B. 
o 
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4070-4071 
e Duty factor is defined as the product of the pulse duration and 

repetition rate. For variable pulse durations and pulse repetition 

rates, the duty factor is defined as the ratio of the "ON" time 
to total elapsed time in any 2500-microsecond interval. "ON" 

time is defined as the sum of the durations of all individual 

pulses which occur during the indicated interval. Pulse duration 

is defined as the time interval between the two points on the 
pulse at which the instantaneous value is 70% of the peak power 

value. Peak value is defined as the maximum value of a smooth 

curve through the average of the fluctuations over the top por-

tion of the pulse. 

f This value is for continuous pulsing. The duty factor can be 0.25 

for any interval up to 100 microseconds in length as long as the 

long-term duty factor does not exceed 0.01. 

NOTE: See Type 4072 for Recommended Grid-Pulse Amplifier 
(Modulator) 

DIMENSIONAL OUTLINE (4070) 

.40 
¡if MIN CLEARANCE DIA. .25 AXIAL LENGTH 

) 

403 MAX 102.4 
Lit 14.2 67.1 
RCA OSCILLATOR 
MADE IN U S.A. re 
S. No. 

29 74. MAX 

2-84MAX AT 1090 MHz .25 6.4 

.19 I 58. 03 4.8 40.1±.0 

6.4 

Electronic 
Components 

A72 ± 010  22.15.! 25 DIA' (NOTE 0 PLATE VOLTAGE LEAD RED (8 +) 

\ -TO AMPLIFIER 

rGROUND Í TERMINAL 

'-GRID TERMINAL 
HEATER TERMINALS 
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DIMENSIONAL OUTLINE (4071) 

MAX. 
1.5 

SECTION A A' i50 
-‘7.7 MAX. GND 
" TERMINAL 

96' 

.400 mAx. 
10.2 
HEATER El 
CATHODE 
TERMINALS 

*ELL-ten 

GROUND 
TERMINAL 

FROM 
OSCILLATOR 

112.8 ' 

TUNING SCREW 

2.25 
57.2 

RCA AMPLIFIER 4.0 
MADE IN US A 

11 K Ser No. 

2 812.03 
71.4 ±.8 

872±010  DIA 
22.I5t 25 

  (NOTE I) 

PLATE 
VOLTAGE 
LEAD RED 
(8.1_9_ hum 

RP OUTPUT 203 
CONNECTOR 
(NOTE 2) 

CATHODE TERMINAL 

NEATER TERMINAL 

.19 

""--471 =CLAMPING AREA 

Note 1: Diameter of shell in clamping areas only. 

Note 2: Mates with female screw-type connector Seelectro No.50-007-0000, 

Micon No.1002, or equivalent. 

These units are supplied without the ;menthe. brackets; they 8788180 Wadable 
with brackets upon request. 

Inches 
Dimensions in - unless otherwise noted 

mm 
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4072 

Pencil Tube Oscillator 
L-Band Cavity Oscillator 

ELECTRICAL 

Heater, for Unipotential Cathode: 

Voltage (AC or DC)   6.3 ± 10% V 

Current at 6.3 volts   0.33 max. A 

Frequency   1090 MHz 

Tuning Range   ±15 MHz 

RF Coaxial Output Terminal   Mates with female 
snap-on-type connector 

Sealectro No.51-007-0000, or equivalent 

Characteristic Impedance 
(Approx.) 50 S2 

Maximum Output VSWR 
(All phase angles)   1.3:1 

MECHANICAL 

Operating Position   Any 

Dimensions and Terminal Connections   See Dimensional 
Outline 

Weight (Approx.)   4 oz 

ENVIRONMENTAL 

The units will remain stable within ± 3 MHz in frequency and — 2 
dB in peak power output (from nominal conditions) under any com-

bination of the following conditions: 

Operating Temperature   -46 to +71 0C 

Altitude   Up to 55,000 ft 

Output VSWR (All phase angles)   1.1:1 

Plate and Heater Voltage Variation   ±10 % 

Duty Factor  Up to 0.01 

GRID-PULSED OSCILLATOR — CLASS C 

MAXIMUM RATINGS, Absolute-Maximum Values 

For a maximum duty factorb of 0.01 0 

DC Plate Voltage   1540 max. 

DC Grid Voltage: 

Negative-bias value   100 max. V 

Positive value during gating pulse   0 max. V 

IMEM Electronic Components 
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Peak Plate Current   1.2 max. A 

Peak Grid Current   0.7 max. A 

Plate Dissipation   15 max. W 

Grid Dissipation   1.0 max. W 

Peak Heater-Cathode Voltage: 

Heater negative with respect 
to cathode  60 max. V 

Heater positive with respect 
to cathode   60 max. V 

TYPICAL OPERATION WITH RECTANGULAR WAVE 

SHAPE IN GRID-DRIVE CIRCUIT AT 1090 Mliz 

With duty factor of 0.005 and pulse duration of 0.45 microsecond 

DC Plate Voltage   1400 V 

Grid-Bias Voltage  -80 V 

DC Plate Current   1 mA 

Useful Power Output at Peak of Pulse   500 W 

Duty factor is defined as the product of the pulse duration and 

repetition rate. For variable pulse durations and pulse repetition 

rates, the duty factor is defined as the ratio of the "ON" time 

to total elapsed time in any 2500-microsecond interval. "ON" 

time is defined as the sum of the durations of all individual pulses 
which occur during the indicated interval. Pulse duration is de-

fined as the time interval between the two points on the pulse at 
which the instantaneous value is 70% of the peak power value. 

Peak value is defined as the maximum value as a smooth curve 

through the average of the fluctuations over the top portion of 
the pulse. 

C When operated for 10 minutes per hour. For continuous pulsing, 
the maximum duty factor is 0.005. 

/ 
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O o C 
RECOMMENDED GRID-PULSE AMPLIFIER (Modulator) 

INPUT PULSE 

ADJ TO PRODUCE 
REQUIRED OUTPUT 

.44s -----f-
470 PF 

2N2405 

3 

son 
1/4W I:I PULSE 

TRANSFORMER 

OUTPUT PULSE 
0 V   rj 

.80V 

750 
1/4W 

5mF 
4700 
1/4 Vi 

—80V 
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DIMENSIONAL OUTLINE 

PLATE 
TERMINAL 
18+1 

I 123 03 

28 59 .8 

24.6*.8 

RF OUTPUT CONNECTOR 
(NOTE I 

SHELL IS SECOND anlO 

rHEATER TERMINAL 

FREQUENCY 
..,..—ADJUSTMENT L81 m( 

41.4 

MOUNTING HOLES 
TAPPED FOR 3-48 
1/ 4 DEEP 

3.05 t .02  
77.5t 

TERMINAL 

HEATER 
TERMINAL -\ 

0   3 3 MAX.   030 

MAX MAX 

Note 1: Mates with female snap-on-type connector Sealectro No.51-007-0000, or equivalent 
Inches 

Dimensions in unless otherwise noted 
mm 
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• 
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4600A 

Beam Power Tube 
FORCED-AIR COOLED 

CERAMIC-METAL CONSTRUCTION "ONE-PIECE" ELECTRODE DESIGN 
COAXIAL-ELECTRODE STRUCTURE INTEGRAL RADIATOR 

MATRIX-TYPE, OXIDE-COATED, UNIPOTENTIAL CATHODE 

For Voltage-Regulator Applications 

GENERAL DATA 

Electrical: 

Heater, for Matrix-Type Oxide-
Coated Unipotential Cathode: 

Voltage (AC or DC)  f 5.5 typical volts 
6.0 max. volts 

Current at heater volts = 5.5 . . 17.3 amp 
Minimum heating time at 

heater volts = 5  5   5 minutes 
Mu-Factor, Grid No.2 to Grid No.1, 

for plate volts = 2500, grid No.2 
volts = 600, and plate ma. = 600. 17 

Mechanical: 

Operating Position  Any 
Overall Length  3.25" 
Diameter  3.725" ± 0.035" 
Radiator  Integral part of tube 
Weight (Approx  J  2 lbs 
Terminal Connections (See Dimensional Outline): 

G1-Grid No.1 
G2-Grid No.2 
H- Heater 

K - Cathode 
P- Plate 

Thermal: 

Terminal Temperature (Plate, 
grid No.2, grid No.1, 
cathode, and heater)  250 max. °C 

Air Flow: 
Through radiator--Adequate air flow to limit the plate-

terminal temperature to 250° C should be delivered by a 
blower through the radiator before and during the applica-
tion of heater, plate, grid No.2, and grid No.I voltages. 
Typical values of air flow directed through the radiator 
versus platedissipation are shown in accompanying Typical-
Cooling-Requirements curve. Plate power, grid-No.2 power, 
heater power, and air flow may be removed simultaneously. 

To grid Y0.2. grid No.:. cathode, and heater terminals--
A sufficient quantity of air should be directed at the 
heater terminal and allowed to flow past each of these 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison. N. 
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CHARACTERISTICS RANGE VALUES 

Min. lax. 
1. Heater Current   16.3 18.2 amp 
2. Direct Interelectrode Capacitances: 

Grid No.1 to cathode   37 46 puf 
Grid No.1 to grid No.2   4Ç 62 µµf 
Grid No.1 to plateb  - 0.17 µId 
Grid No.2 to cathode°  - 1.40 µµf 
Grid No.2 to plate   14.6 17.8 µµf 
Plate to cathodeb,b  - 0.017 µµf 

3. Grid-No.1 Voltaged (1)   5 30 volts 
4. Grid-No.1 Voltage ° (2)   5 30 volts 
5. Grid-No.2 Currentd (1)   -15 0 ma 
6. Grid-No.2 Current° (2)   -30 0 ma 
7. Pulse Emission Voltagef  - 650 volts 

a Continuous Commercial Service. 

e With external, flat, metal shield having diameter of 8.. and center 
hole approximately 3. In diameter provided with spring fingers that 
connect the shield to grid-No.2 terminal. Shield is located in plane 
of grid-No.2 terminal perpendicular to the tube axis. 

e with external. flat, metal shield having diameter of 8., and center 
hole approximately 2-3/6. Indlameter provided with spring fingers that 
connect the shield to grid-No.1 terminal. Shield is located in plane 
of grlo-mo.1 terminal perpendicular to the tube axis. 

4600A 

terminals so that its temperature does not exceed the 

specified maximum value of 2500 C. An air flow of lo cfm 

is usually adequate. 

VOLTAGE REGULATOR 
Maximum CCSa Ratings, Absolute -Maxtuum Values: 

DC PLATE VOLTAGE  3500 max. volts 
DC GRID-No.2 VOLTAGE  1000 max. volts 
DC PLATE CURRENT  1 max. amp 
GRID-No.2 INPUT   50 max. watts 
PLATE DISSIPATION   1750 max. watts 

d With dc plate voltage 1500 volts, dc grid-No.2 voltage of 400 volts, 
grid-Not-circuit resistance of 30,000 ohms, and dc grid-No.1 voltage 
adjusted to give a dc plate current of 0.25 ampere. 

e With dc plate voltage of 600 volts, dc grld-wo.2 voltage of 400 volts, 
grld-No.1-circuit resistance of 30,000 ohms, and dc grid-NO.1 voltage 
adjusted to give a dc plate current of 0.5 ampere. 

With grid No.1, grid No.2. endplate tied together; and a pulse-voltage 
source connected between plate and cathode. The half-sinusoid (Approx.) 
pulse is 2 microseconds between the two points on the pulse at which 
the instantaneous value Is 50% of the peak value, pulse-repetition 
frequency is 60 cps, and duty factor is 0.00012. The voltage-pulse 
amplitude is adjusted until a peak cathode current of 90 amperes Is 
obtained. After 2 minutes at this value, the voltage-pulse amplitude 
will not exceed 650 volts peak. 

SPECIAL TEST 

5-to-1100 cps Vibration Test: 

This test is performed on sample lots of tubes to determine 

the ability of the tube to withstand variable-frequency vibra-

tion. With heater voltage of 5.5 volts ac, dc plate supply 

I 
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4600A 

voltage of 450 volts, dc grid-No.2 supply voltage of 300 volts, 
and grid-No.1 supply voltage adjusted to give dc plate current 

) of (Orna. Plate load resistor = 2000 ohms, grid-No.2 resistor 
= 1000 ohms, and grid-No.I resistor = 30 ohms. The tube Is 
vibrated along each of three mutually perpendicular axes over 
a 6-minute sweep consisting of: 

(al 5 to22cpswith a fixed double amplitude of0.240 Inch t10%. 

ib1 22 to 200 cps at a fixed acceleration of 10 g ± 10%. 

1c1 200 to 400 cps at a fixed acceleration of 3 g t 10%. 

At the end of this test, the tubes are required to meet 

-- the limits of Items 1,3,4,5,6, and 7 under Characteristics 
Range Values. 

OPERATING CONSIDERATIONS 

The maximum-rated Plate and grid-No.a voltages of this 

tube are extremely dangerous. Great care should be taken 

during the adjustment of circuits. The tube and its associated 
apparatus, especially all part.: which may be at high potential 

above ground, should be housed in a protective enclosure. 

The protective housing should be designed with interlocks so 

that personnel cannot possibly come in contact with any high-

potential point in the electrical system. The Interlock 
devices should function to break the primary circuit of the 

high-voltage supplies when any gate or door on the protective 
housing Is opened, and should prevent the closing of the 
primary circuit until the door is again locked. 

RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. L 
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NOTE 3 

PLATE-
TERMINAL 
CONTACT 
SURFACE 

3.725-t.038'DIA. NOTEI 

3.240' 

01;11.2 
NOTE 3 

3.0302.02001A 
NOTES 18.2 

GRID -N22- 1 
TERMINAI. .105-1 
CONTACT MI 
SURFACE .250, 

MIN. 
NOTE 3 

.200' 

Egi INDICATES CERAMIC 
BUSHING 

ET STIPPNLED REGION 
Iu• 

AR-
COOLED 
RADRTOR 

1Ar/e 
tD70" 

22. moms-
MIN 1.030 IRE;ERENCE UNE yl  

fI .08Cr 
515" 

, 
teue iœe 

MIN I tL7715: 

I 

.710' 
&Ale DIA 
NOTES I& 2 

17301.018DIA. 
NOTES 18.2 

2.320"A.01.5"DIA._. 
NOTES 1&2 

HEATER-TERM1194.1. 
CONTACT SURFACE 

GRID-NW-TERMINAL 
CONTACT SURFACE 
EATER-CATHODE-

TERMINAL 
CONTACT SURFACE 

92CM-11110RI 

MOTE I: WITH THE CYLINDRICAL SURFACES OF THE RADIATOR 

BAND, PLATE TERMINAL, GRID-No.2 TERMINAL, GRID-No.1 

TERMINAL, HEATER-CATHODE TERMINAL, AND HEATER TERMINAL 

CLEAN, SMOOTH, AND FREE OF BURRS, THE TUBE WILL ENTER A 
GAUGE AS SHOWN IN SKETCH G1. PROPER ENTRY OF THE TUBE IS 
OBTAINED WHEN THE GRID-No.2 TERMINAL IS SEATED ON THE 

SHOULDER A-A'. THE TUBE IS PROPERLY SEATED ON THE SHOULDER 
WHEN A 0.010"-THICKNESS GAUGE I/8" WIDE WILL NOT ENTER 
MORE THAN 1/16" BETWEEN THE SHOULDER SURFACE AND THE 
GR I D-No. 2 TERMINAL. THE GAUGE IS PROVIDED WITH SLOTS TO 

PERMIT MAKING MEASUREMENT OF SEATING OF GR I D-No .2 TERM I NAL 

ON SHOULDER A-A'. 

NOTE 2: THE DIAMETER OF EACH TERMINAL ISHELD TO INDICATED 

VALUES ONLY OVER THE INDICATED MINIMUM LENGTH OF ITS 

CONTACT SURFACE. 

MOTE 8: KEEP ALL STIPPLED REGIONS CLEAR. DO NOT ALLOW 
CONTACTS OR CIRCUIT COMPONENTS TO PROTRUDE INTO THESE 

ANNULAR VOLUMES. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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SKETCH H1 

2.250' 

1 3.150» 1.34 1e5" 395 
5.010. , +.002" 

.500 t }-
+.002"j--r 

I 

.225.1 
1:002« 

REF NCE 
SURFACE A-A 

*THIS SURFACE IS FLAT WITHIN 
.000e PEAR TO VALLEY ANO IS 
PERPENDICULAR TO THE AXIS 
OF THE CYLINDRICAL HOLES 
WITHIN .00025 . 

HI 
msceL000s" 

DIA. 

H2 
3.2650' t.0005' 

H3 
3.06.50« t.0005` 

DIA. 
H4 

2.34W* v..0005" 

.6900' .0005"DIA. ,5 
L7490-3.0005 

DIA. 

THE AXES OF THE CYLINDRICAL HOLES 
HI THROUGH H3 AND THE AXIS OF 
POST P ARE COINCIDENT WITHIN .00t DETAIL or PoeT P 

t.00t 
920.1-H109 
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TYPICAL COOLING REQUIREMENTS 

AIR FLOW THROUGH RADIATOR IN EITHER DIRECTION. 1: 
MAXIMUM PLATE-TERMINAL TEMPERATURE.250 C   

CURVE A BCD 

PRESSURE DROP— 
INCHES OF WATER 0'35 0.6 I 1.5 

,[*":-¡--':1-i-Z;7.;.ii-rit i -fie"llg2 :- '41-:1_  

it--

200 

MAXIMUM ALLOWABLE TEMPERATURE RISE 
WITH INCOMING-AIR TEMPERATURE OF 45° C 

250 500 750 1000 1250 
PLATE DISSIPATION—WATTS 

92CM-11100 

1500 1750 

RADIO CORPORATION OF AMERICA 
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TYPICAL PLATE CHARACTERISTICS 

HEATER VOLTS =5.5 
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Beam Power Tube 
QUICK-HEATING FILAMENT 

90 WATTS CW INPUT (ICAS) UP TO 60 Mt 
60 WATTS CW INPUT (ICAS) AT 175 Mc 

For Use in Push-to-Talk Mobile and Emergency-Com-
municationsEquipmentasanRF Power-Amplifier Tube 

GENERAL DATA 

Electrical: 

Filament, Coated: 
Voltage (AC or DC) 
Current at 6.3 volts  0.65 amp 
Heating time  

Transconductance, for plate volts = 200,' 
grid-No.2 volts = 200, and plate 

1 ma. = 100   6000 pithos 
Mu-Factor, Grid No.2 to Grid No.1 for 

plate volts = 200, grid-No.2 volts 
= 200, and plate ma. = 100  4 

Direct Interelectrode Capacitances: 
Grid No.1 to plate  0.24 max. 
Grid No.1 to filament & grid No.3 & 

internal shield, grid No.2, and 
base sleeve   11 

Plate to filament & grid No.3 & 
internal shield, grid No.2, and 
base sleeve 8  5 

6  3 t 10% volts 

1 sec 

Mechanical: 

Operating Position  Vertical, base down or up, or 
Horizontal with pins 3 and 7 in vertical plane 

Maximum Overall Length  3-13/16" 
Seated Length   3-1/8" ± 1/8" 
Maximum Diameter  1-21/32" 
Bulb  T12 
Cap   Small (JEDEC No.C1-1) 
Socket Standard Octal 8-Contact 
Base  Small Wafer Octal 8-Pin with "770" Sleeve 

(JEDEC Group 1, No.88-150) 
Basing Designation for BOTTOM VIEW  7CL 

Pin 1-Filament Tap, 
Grid No.3, 
Internal 
Shield 

Pin 2 -Filament 
Pin 3-Grid No.2 

Pin 4-Same as Pin I. 
Pin 5-Grid No.1 
Pin 6-Same as Pin 1 
Pin 7-Filament 
Pin 8-Base Sleeve 
Cap-Plate 

RADIO CORPORATION OF AMERICA 
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RF POWER AMPLIFIER & OSCILLATOR -- Class C TelegraphyA 
and 

RF POWER AMPLIFIER -- Class C FM Telephony 

Maximum ICAS° Ratings, Absolute-Maximum Values: 

Up to 60 Mc 

DC PLATE VOLTAGE  750 max. volts 
DC GRID-No.2 VOLTAGE  250 max. volts 
DC GRID-No.1 VOLTAGE  -150 max. volts 
DC PLATE CURRENT  150 max. ma 
DC GRID-No.1 CURRENT  4 max. ma , 
PLATE INPUT   90 max. watts 
GRID-No.2 INPUT   3 max. watts 
PLATE DISSIPATION   25 max. watts 
BULB TFMFFRATURE (At hottest point on 

bulb surface)   220 max. °C 

Typical Operation: 

As midi/ter at 175 Itc 

OC Plate Voltage  400 volts 
DC Grid-No.2 Voltage*   190 volts 

From a series resistor of   18000 ohms 
DC Grid-No.1 Voltage,   -60 volts 
From a grid resistor of   30000 ohms 

DC Plate Current  150 ma 
DC Grid-Mo.2 Current  11 ma 
DC Grid-No.1 Current (Approx  )   2 ma 
Driving Power (Approx.)   4.5 watts 
Power Output (Approx  )   30 watts 

Maxinun Circuit Values: 

Grid-No.1-Circuit Resistances   30000 max. ohms 
• 

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 
carrier conditions. 

0 Intermittent Commercial and Amateur Service. 

* Obtained preferably from a separate source, or from the plate supply 
voltage with avoltage divider, or through a series resistor. A series 
grid-No.2 resistor should be used only when the 4604 is used in a 
circuit which is not keyed. Grid-No.2 voltage must not exceed 400 
volts under key-up conditions. 

• Obtained from fixed supply, by grid-No.1 resistor, or by combination 
methods. 

à When grid No.I is driven positive and the 4604 is operated at maximum 
ratings, the total dc grid-No.1-circuit resistance should not exceed 
the specified value of 30,000 ohms. If this value is insufficient to 
provide adequate bias, the additional required bias must be supplied 
by a fixed supply. 

CHARACTERISTICS RAMIE VALUES FOR EQUIPMENT DESIGN 

Mtn. Max. 
Filament Current at 6.3 volts ac  0.59 0.71 amp 

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

Di rect I nterel ect rode Capac i tances: 
Grid No.1 to plate  — 0.24 muf 
Grid No.1 to filament & grid No.3 
& internal shield, grid No.2, and 
base sleeve   9.5 12.5 muf 

Plate to filament & grid No.3 dt 
internal shield, grid No.2, and 
base sleeve   7.3 9.5 mmf 

Plate Current*  46 94 ma 
Grid—No.2 Current*  — 5.5 ma 
Useful Power Output*  47 — watts 

With 6.3 volts ac on filament, dc plate voltage of 300 volts,dc grid-
No.2 voltage of 200 volts, and dc grid-No.1 voltage of -29 volts...-

4 In a single-tube, self-excited-oscillator circuit, and with 6.3 volts 
ac on f ilament, dc plate voltage of 600 volts, dc grid-No-.2 voltage 
of 200 volts, grid-No.1 resistor of 30,000 ± 103 ohms, dc plate current 
of 100 to 112 ma., dc grid-No.1 current of 2 to 2.5 ma., and frequency 
of 15 Mc. 

OPERATING CONSIDERATIONS 

ThebuLb becomes hot during operation. To Insure adequate 

cooling, therefore, it is essential that free circulation of 
air be provided around the 4604. 

Thepiate shows no color when the 4604 is operated at full 
ratings under 1CAS conditions. Connections to the plate should 

be made with a flexible lead to prevent any strain on the seal 
at the cap. 

-9- Indicates a change. 
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9" 
"4— I — 16 

DIA. 

CAP 
JEDEC Ma CI-1 

112 BULB 

BASE  
JEDEC GROUP I 

Na B8-150 

1 _21" . MAx. —0. 32 
DIA. 

9205-9625R4 

RATING CHART 
ICAS Class-C Telegraphy or Telephony Service 

FREQUENCY—Mc 

92C5-K1817R1 
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TYPICAL CHARACTERISTICS 
4 - 6.3 VOLTS AC 

  GR1O—N22 VOLTS=200   
GRID—N21 VOLTS — EC' al 

II 

O▪ 0111111.  

11 
11819111r  11111111 

:UM 

11 

100 

100 

200 
PLATE VOLTS 

200 
PLATE VOLTS 

300 400 

secs-poem 

92C5-10816 
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Super-Power Beam Power Tube 
2-MW SHORT-PULSE POWER, 275-kW LONG-PULSE POWER 

PULSE LENGTH LOW FILAMENT POWER 
TO 2500 MICROSECONDS FOR AIRBORNE USE 

WATER COOLED 

For RF-Pulse Power Amplifier atFrequenciesfrom195 to 600 MHz 
in Search Radar, Telemetry, and Particle Accelerator Service. 

ELECTRICAL 
Filamentary Cathode, Multistrand, 
Matrix-Type, Oxide-Coated--
Voltage: s,) 
Maximum, with dc or 60-Hz ac excitation . . 1.00 V 
Maximum, with 400-Hz ac excitation  1.05 V 
Typical, with dc or 60-Hz ac excitation .   0.95 V 

Current: 
Typical operation value at 0.95 volt, with 
60-Hz excitation   

Minimum time to reach operating filament 
voltage  

Minimum time at normal operating filament 
voltage before other voltages are applied. 

Mu-Factor, Grid No.2 to Grid No  1  
Direct Interelectrode Capacitances 
Grid No.1 to ',late  
Grid No.1 to grid No.2 and cathode  
Plate to cathode and grid No  2  
Grid No.2 to cathode (including bypass 
capacitors)  

495 A 

30 

90 
7 

0.15 max pF 
500 pF 
30 pF 

18000 max pF 

MECHANICAL 

Operating Position  Tube axis vertical, either end up 
Overall Length 8  62 t 0.31 in 
Maximum Diameter   11.25 in 
Weight (Approx.)   38 lb 
Terminal Connections  See Dimensional Outline 

THERMAL k,  

Ceramic-Insulator Temperature  150 max °C 
Metal-Surface Temperature. 100 max °C 
Minimum Storage Temperaturei(   -65 min °C 
Water Flow 

Max. Pressure 
Absolute Differential 

Typ. Kin. for Ty.p. 
Flom Flom Floe 
en gin psi 

Through filament block. . . • 1.2 0.8 18 
Through dc cat bode block . • 1.2 0.8 18 

Through grid-No.1 block . . 1.2 0.8 14 
Through grid.No.2 block . • 1.2 0.8 18 

0 RADIO CORPORATION OF AMERICA DATA I 
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Water Flow (cont'd) 
Max. Pressure 

Absolute Differential 
Typ. Min. for Txp. 
Flow Flow FlonD 
gla g/a psi 

Through plate: 
For plated dissipations 
upto10 kW (Average) . . 14 12 30 

For plate dissipations of 
10 kW to 30 kW (Average). 22 20 60 

Resi stivity of water 
at 25°C   1 min MD-cm 

Water Temperature from any outlet. . .   70 max oc 
External Gas Pressuree   60 max psi 
Water Pressure at an Inlet   100 max psi 

TERMINAL DIAGRAM (Bottom View) 

F-Insulated Filament Ter-
minal and Coolant 
Connection 

FR-Uninsulated Filament 
Terminal for DC Cir-
cuit Returns and 
Coolant Connection 

Gl-RF Grid-No.1 Terminal 
Contact Surface 

Gm,- DC Grid-No.1 and Coolant 
Connection 

G2- DC Grid-No.2 and Coolant 
Connection 

KR- RF Cathode Terminal 
Contact Surface for 
Circuit Returns 

P-RF Plate Terminal Contact 
Surface 

FW- DC Pl ate ard Coolant 
Connect ion 

PULSED RF AMPLIFIER  

Por frequencies fron 195 to 600 MHz and a ataxia» Coe tine as 
specified in any 25000-ntcrosecond internal 

Absolute—Maximum Ratings 

ON time 15 m4 2500 ms 

Peak Positive-Pulse Plate Voltaged   55 
DC Plate Voltagee  25 
Peak Positive-Pulse Grid-No.2 Voltage tg .   2.2 
DC or Peak Negative-Pulse Grid-No.I Voltage  400 
Peak Plate Current   BO 
Peak Grid-No.2 Current   15 
Peak Rectified Grid-No.I Current   15 
DC Plate Current   0.32 
DC Grid-No.2 Current   0.06 
DC Grid-No.I Current   0.06 

- kV 
25 kV 

2.2 kV 
400 V 
30 A 
2 A 
2 A 

2.5 A 
0.2 A 
0.2 A 

DATA I RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Absolute-Maximum Ratings (cont'd) 

"ON" time 15 p4 2500 ps 

Plate Input (Average)  16 70 kW 
Plate Dissipation (Average)  e 30 kW 

Typical Plate-Pulsed Operation 

In Class B service at 425 MHz with a rectangular raveshape pulse 

of 13 microseconds and a duty factor of 0.004 

Peak Positive-Pulse Plate Voltaged . 50 kV 
Peak Positive Pulse Grid-No.2 Voltagel   2.1 kV 
Peak Negative-Pulse Grid-No.I Voltageh   325 V 
Peak Plate Current   75 A 
Peak Grid-No.2 Current   8 A 
Peak Rectified Grid-No.I Current   10 A 
DC Plate Current   0.3 A 
DC Grid-No.2 Current 0  03 A 
DC Grid-No,1 Current 0  04 A 
Peak Driver Power Output (Approx.)   20 kW 
Useful Peak Power Output   2 MW 

Typical Grid-Pulsed Operation 

In Class B service at the frequencies shown with a rectangular 

waveshape pulse of 2000 microseconds and a duty factor of 0.06 

At 425 Hz At 600 Hz 

DC Plate Voltagee  20 21 kV 
Peak Positive-Pulse Grid-No.2 Voltagef   2 2 kV 
Peak Negative-Pulse Grid-No.I Voltageh   350 350 V 
Peak Plate Current   27 26 A 
Peak Grid-No.2 Current   1.6 1.6 A 
Peak Rectified Grid-No.I Current . . . 1.2 1.2 A 
DC Plate Current   1.62 1.56 A 
DC Grid-No.2 Current 0  096 0.096 A 
DC Grid-No.I Current 0  072 0.072 A 
Peak Driver Power Output (Approx.) . 2.7 2.7 kW 
Useful Peak Power Output   276 250 kW 

Maximum Circuit Value 

erld-No.1 Circuit Resistance   500 n 

Because the filament voltage, when operated near the manimum value, 
provides emission in excess of any requirements within tube ratings, 
during life the filament voltage should be reduced to a value that will 
give adequate but not excessive emission. Careful attention to main-
taining the value consistent with adequate emission will result incon-

. g the life of the tube. The filament voltage should be measured 
at the respective liquid coolant connections on the tube side of the 
threads. This procedure is essential for accurate memiurement of the 
filament voltage. At 400 cycles some heating of the filament leads and 

(eethode heeter) eccure: thieconditien je cot detri 
mental to tube operation or tube life. 

Measured directly serosa cooled element for the indicated typical flow. 

C This pressure is related to the output-cavity preasurisiltion en required 
to prevent corona or external arc-over. 

d The eagnitude °tally spike on the plate voltage pulse should not exceed 
its peak value by more than 4000 volts, and the duration of ally spike 
when measured at the peak-value level should not exceed 10% of the 
maximum .014" time. The output cavity muat be preasurixed as required 
to prevent corona or external arc-over at the ceramic insulator. 

e Nigh speed "feult' protection moat be used with all grid-puleed appli-
cations end with all plate-pulsed applicati ons wh ere the pules length 
exceeds 20 microsecond.. 

RADIO CORPORATION OF AMERICA 
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The magnitude of any spike on the grid-N0.2 voltage pulse should not 
exceed its peak velue by more than 250 volts, and the duration of any 
'pike when measured at the peak-value level should not exceed 10% of 
the maximum "ON" time. 

0 A negntive de voltage of 300 volts mmm i mmm Bey be applied to grid No.2 
to prevent any tube conduction between pule». 

The grid-No.1 voltage may be • combination of fixed and nelf bias 
obtained Iron a aeries grid resistor. 

atinglIonºq=feeZera:peón oolh:hrmeAs:=1.4"ng Sabe "4" 

See electrical Considerations - Filament or Heater 

See Cooling Considerations - Liquid Cooling 
• See Cooling Considerations - Forced-Air Cooling 
n See Classes of Service. 

CHARACTERISTICS RANGE VALUES 

Note Min Max 

Filament Current   I 460 530 A ('-', 
Input Strap-Resonant Frequency . .   230 250 MHz 
Output Strap-Resonant Frequency. .   240 260 MHz 
Direct Interelectrode Capacitances 
Grid No.1 to plate   2 - 0.15 pF 
Grid No.2 to cathode   12000 18000 pF 

Mote I: At filament voltage of 0.95 volt and ac filament exci-
tation at 60 Hz. 

Note 2: Measured with special shield adapter. 

FOR ADDITIONAL INFORMATION ON THIS TYPE, WRITE FOR TECHNICAL 
BULLETIN AND APPLICATION GUIDE FOR RCA SUPER POWER TUBES, 

ICE-279A AVAILABLE FROM: 

Commercial Engineering 
Electronic Components and Devices 
Radio Corporation of America 
Harrison, New Jersey 

DATA 2 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 



S.1.10A011)1 3 itrld 
SE Of Sl 01 S 

1111111.11111:11:111 

111111111111111111 

1111111111111111 111 

iuiii  
• immummommummi 

111111111111111111 nommumummummommu 
UMMUUMUMMMMUMMIMMUM 
iigenn leffle!!!!!!!! 

S3): DO - _ 

MIR 

BIM 
1•11 

MI  
-te 

UM 
imm W . M InntielLe. IM 
IMIIMUMMIMUMMUMUMMIZMIUMMumlimmodé.2e 'OE: 
MR WZMUMMEMMUOMMUM 'M 

BUMUMMUUMUUMMUI w. 
UMMUVUOMMUYMMU 9_ 

PiMellgna • am 
---==••••,•mibmaimam 

iviiierdmmee• 

merlediaiie-211 Ea Ub:IM 
»WM» OMB 

u. IMUMI•ZMIMUBB 

 IIIIIIIIIIIIIIIII  

 11111111111 
IMMUMUI UUUMMONIM MU U 
11.0001011.11131111.1101010 MIR 

wismememmumBUIM = 

 IIIIIIIIIIIIIIIII 

IIllhiiii 
11111111•1111.18 
MUUMUeummJ.7.:TuMMIe =- 

11111111 uu•••111111V 
UM UWE 11 

UUMMUMMUMMUMMO9::: 

o 
00t-

00Z 

ION 



o 



SIMPLIFIED DIMENSIONAL OUTLINEg 

en 
..011 N25 
—110 

ourpur ENO 

DC nem6N2lcc 

AF PLATE TERMINAL 
CONTACT SURFACE 

EXHAUST CAP 

MA/àl. NO CONNECTION NOT REMOVE 

RFC0G41.1M,IseR2CAREFAL 

RF CATHOOEsaRAMIAL 
CONTACT 

CO NOT MAKE 
----CONNECTION TO SCREWS 

MIT OUTLET 
COOLANT AFLET 

(Rai wrocturNmc 

INSULATED FILANCNT 
TERMINAL 

COOLANT CONNECTION 
COOLANT -CONNECTION NUT OWL-1MM 

DIMENSIONS IN INCHES 

0 A detailed Dimensional Outline and associated Gauge Drawings nrs 
in the Technical Bulletin available upon regnant. 

0, RADIO CORPORATION OF AMERICA 
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UNINSULATED FILAMENT 
TERMINAL & COOLANT CONNECTIOM 

UNINSULATED FILAMENT 
TERMINAL L COOLANT CONNECTION 

INPUT ENO  

OC ORID-NA2 I COOLANT 
CONNECTION 

RF CATFICOE TERMINAL 
CONTACT SURFACE 

DC GRO-Nil I. COOLANT 
CONNECTION 

12CL-1111611NO 

DATA 4 RADIO CORPORATION OF AMERICA 
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Super-Power Beam Power Tube 
2—MMS SHORT—PULSE POWER, 275—kW LONG—PULSE POWER 

PULSE LENGTH TO 2500 MICROSECONDS 

LOWFILAMENTPONER WATER COOLED FOR AIRBORNE USE 

For RF-Pulse Power Amplifier Frequencies from 195 to 600 MHz 

The 4616VI is the same as the 4616 except the 4616V1 does not 
have a water separator. 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. 
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Super-Power Triode 
8 MEGAWATTS OF PEAK POWER OUTPUT AT 425 MHz 

MATRIX-OXIDE-TYPE DOUBLE-ENDED TERMINAL 
CATHODE CONFIGURATION FOR 

LIQUID COOLED SYMMETRICAL CIRCUITRY 

For RF Power Amplifier in Pulse Service 
at Frequencies up to 450Mllz 

O ELECTRICAL 

Filamentary Cathode, Multistrand, Matrix-Oxide-Typek--
Current (DC): 
Typical operating value   1800 A 
Maximum value'  2000 A 
Maximum value for starting, 
even momentarily   2000 A 

Minimum time to reach operating current   30 s 
Minimum time at normal operating current 
before plate voltage is applied  60 a 

Voltage (DC):b 
Typical value required 
to obtain 1800 amperes   1.5 V 

Direct Interelectrode Capacitances 
Grid to plate   160 pF 
Grid to cathode   1500 PE 
Plate to cathode   Less than 1.0 pF 

MECHANICAL 
Operating Position  Tube axis vertical, either end up 
Overall Length  17 max in 
Maximum Width   24 max in 
Weight 

Uncrated  190 lb 
Crated  355 lb 

Terminal Connections  (See Dimensional °utilise) 

THERMAL. ," 
) Ceramic-Insulator Temperature   150 max op 

Metal-Surface Temperature   100 max °C 
Minimum Storage Temperature   -65 min °C 
Water Flow 

To plate: 
Total flow for two parallel 
input and output coolant 
courses: 
For plate dissipation up 
to 50 kW (Average) . 40 35 4 

For plate dissipation of 
jO kA !,,Jernge) . . . 100 90 25 

Absolute 
Typ. Hin. 
Flow Flom 
g/a 8/* 

Max. Pressure 
Differential 

for Typ. 
Fiore 
Psi 

0 RADIO CORPORATION OF AMERICA 
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Water Flow (con'd) Max. Pressure 
Absolute Differential 

Typ. Min. for Typ. 
Flow Flow Fiore 
gim g/. psi 

To upper grid coolant 
course   3 2 25 

To lower grid coolant 
course   • 3 2 25 

To grid-cathode coolant 
course   12 10 6 

Resistivity of water at 25°C: 
Through plate and grid coolant courses. . . 1 min 14-1-cm 
Through grid-cathode coolant course . . . . 5 min MD-cm 

Water temperature from any outlet   70 max °C 
External gas pressure"  65 max pug 
Maximum wetter pressure at any inlet  90 max psig 

TERMINAL DIAGRAM (Bottom View) 

Fl -Filament Terminal (Inner) PLRF PURF 
FO -Filament Terminal (Outer) 

KURF -Upper RF Cathode Terminal 
KLRF- Lower RF Cathode Terminal GLORF 

GUIRF-Upper RF Grid Input Terminal 
GUORF -Upper RF Grid Output Terminal GURF 
GLIRF -Lower RF Grid Input Terminal 
GLORF -Lower RF Grid Output Terminal KLRF KURF 
PLRF -Lower RF Plate Terminal FO 
PURF -Upper RF Plate Terminal 

PULSED RF AMPLIFIERP 

Absolute-Maximum Ratings 

For a maximum "ON" time of 25 microseconds in any 
2500-aicrosecond interval, forfrequencies up to 450 MHz 

Peak Positive-Pulse Plate Voltage f  40 kV 
Peak Negative Grid Voltage  200 V 
Peak Plate Current  500 A 
Peak Cathode Currenth   750 A 
DC Plate Current  5 A 
DC Cathode Currentg   7.5 A 
Plate Input (Average)   200 kW 
Plate Dissipation (Average)   150 kW 

GUIRF 

Typical Plate-Pulsed Operation 
With Rectangular Wave Shape in Cathode-Drive Circuit 

With duty factor of 0.01 and pulse duration of 25 microseconds 

At 425 MHz 

Peak Positive-Pulse Plate-to-Grid Voltagef.h 30000 35000 V 
Peak Cathode-to-Grid Voltageh   60 70 V 
Peak Plate Current  310 400 A 
Peak Cathode Currentg   525 680 A 
DC Plate Current 3  1 4 A 
DC Cathode Currentg 5  2 6.8 A 

( -) 

DATA RADIO CORPORATION OF AMERICA 
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Peak Driver Power Outputs   250 350 kW 
Useful Peak Power Output  5 8 MW 

o 

▪ The apeen tied maximum filament current ins maximum rating which should 
not be exceeded, even momentarily, during operation of the tube. The 
life of the tube can be conserved by operatine the filament at the lowest 
current which will enable the tube to provide the desired power output. 
Because the filament when operated near the maximum value usually pro-
vides emission in excess of any requirements within the tube ratings, 
the filament current should be reduced toe value that will give adequate 
but not excessive emission for any particular application. Good regu-
lation of the filament current is, in general, economically advantageous 
from the viewpoint of tube life. 

Measured between KLHF and KUBF (See Terminal Diagram). 

C Measured directly error's cooled element for the indicated typical flow. 
d 

Tinr.erfrPtUrenrcr:O::::1 to  :1(17e1:::?"A-eot4r°°.'ri"n"' ches r.-
e With the gauge located in an area where the maximum pressure external 

to the gauge is one atmosphere absolute. 

f The magnitude of any spike on the plate voltage pulse should not exceed 
it• peak value by more than 10%, end the duration of any spike when 
measured et the peek-value level shouldnot exceed511of the pulse duration. 

g Peak or average cathode current is the total of the peak or average plate 
current and the peak or average rectified grid current. (Pulses may 
not be coincident, hence they may not necessarily be added directly). 

h Preferably obtained from • cathode bias resign.. 

.1 The d a i rrr atage is required to supply tube losses, rf circuit losses, 
and rf power added to the plate circuit. The driver stage should be 
designed to provide an easese of power above the indicated value to take 
care of rrrrr tions in line voltage, in components, in initial tube 
characteristics, and in tube choracteriatica during life. 

Concsde,utconv gnvex st the 71;:án yt Oi the RCA fob. C'en'ating 

k See glectrical Considerations - Filament or Heater. 

in See Cooling Considerations - Forced-Air Cooling. 
n See Cooling Considerations - Liquid Cooling. 
P See Classes of Service. 

CHARACTERISTICS RANGE VALUES 

Note Ittn Max 

Filament Voltage  1 1 1.8 V 
Input Strap-Resonant Frequency  90 120 MHz 
Output Strap-Resonant Frequency . .   - 240 280 MHz 
Direct Interelectrode Capacitances 

Grid to plate   120 180 pF 
Grid to cathode   1250 1700 pF 

Note I: With 1800 amperes through filament. 

FOR ADDITIONAL INFORMATION ON THIS TYPE, WRITE FOR TECHNICAL 
BULLETIN AND APPLICATION GUIDE FOR RCA SUPER POWER TUBES, 
ICE-279A AVAILABLE FROM: 

Commercial Engineering 
Electronic Components and Devices 
Radio Corporation of America 
Harrison, New Jersey 

0 RADIO CORPORATION OF AMERICA 
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SIMPLIFIED DIMENSIONAL OUTLINE' 

UPPER RF GRID 
INPUT TERMINALS 
CONTACT AREAS 

UPPER RF CATHODE 
TERMIML 

LOWER RF GRID INPUT 
TERMINAL CONTACT 

AREAS 

OW& RF CATHODE TERMINAL 
FILMIEST TERMINAI.. (MIM) 

FILAMENT TERMINAL (OUTER) 

DIMENSIONS IN INCHES 

LAMM PLATE 

WOUNTINS 
SURFACE 

UPPER IF CIRIO OUTPUT 
TERMINAL CONTACT 

MEA 

UPPER RP PLATE 
TERMINALS 

1.7 
24.000 
MAX. OUL 

LOWER RF PLATE 
TERMINALS 

LOWER RF SMO OUTPUT 
TERMINAL CONTACT 

AREA 

OWER MOUIITINS 
SURFACE 

GAOL-101123ARI 

A detailed Dimensional Oatline and aseociated Gauge Drawings are given 
in the Technical Bulletin available upon regnant. 
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Beam Power Tube 

, — 

/ 

MATRIX-TYPE CATHODE CERMOLOX FORCED-AIR COOLED 

1350 Watts CW Power Output at 600 MHz 

For Use at Frequencies up to 1215 MHz as a Linear RF Power Amplifier 
in Single-Sideband Suppressed-Carrier Service, as a Plate-Modulated RF 
Power Amplifier in Class C Telephony Service, as an RF Power Amplifier 
and Oscillator in Class C Telegraphy Service, and as an RF Power Amplifier 
in Class C FM Telephony Service. 

ELECTRICAL 

Heater, for Matrix-Type Oxide-
Coated Unipotential Cathode.' 
Voltage (AC or DC)   15.5 typ V 

16.0 max V 
Current at 5.5 volts  17.3 A 

Minimum Heating Time  5 minutes 
Mu-Factor, Grid No.2 to Grid No.1   17 

For plate volts = 2500, grid No.2 volts = 600, 
and plate mA - 600 

Direct Interelectrode Capacitances 
Grid No.1 to plate° 0  181 max pF 
Grid No.1 to cathode & heater  42 pF 
Plate to cathode & heater°,b 0  017 max pF 
Grid No.1 to grid No.2   55 PF 
Grid No.2 to plate  12 pF 
Grid No.2 to cathode & heaterb   1.4 max pF 

MECHANICAL 

Operating Position.  Any 
Maximum Overall Length 3  34 in 
Maximum Diameter  • 3  75 in 
Terminal Connections   See Dimensional Outline 
Radiator   Integral part of tube 
Weight (Approx.)  2 lb 

THERMAL 

Terminal Temperature   250 max °C 
Plate, grid No.2, grid No.1, cathode, and heater 

Plate-Seal Temperature   250 max °C 

See Dimensional Outline for temperatire-measureuent points 

Forced-Air Coaling• 

Air Flow: 
Through radiator - Adequate air flow tolimitthe plate-seal temperature to 250°C 
should be delivered by a blower, such as Notion' AXIMAX 2, KS-408 or equiva-
lent. through the radiator before and during the application of heater, plate, 
grid-No.2, and grid-No.1 voltages, See graph, Typical Cooling Characteristics. 

To Plate, Grid-No.2, Grid-No.1, Heater-Cathode, and Heater Terminals - A 
sufficient quantity of air should be allowed to flow past each of these terminals 
so that their temperature does not exceed the specified maximum value of 250°C. 

0 RADIO CORPORATION OF AMERICA 
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During Standby Operation - Cooling air is required to the Heater-Cathode and 
Heater Terminals when only heater voltage is applied to the tube. 

flaring Shutdown Operation - Air flow should continue for a few minutes after 
all electrode power is removed. 

TERMINAL DIAGRAM (Bottom View) 
- Grid-No.1-Terminal 

Contact Surface 
G2 - Grid-No.2-Terminal 

Contact Surface 
H - Heater-Terminal 

Contact Surface 
ILK Heater-& Cathode-Terminal 

Contact Surface 
P - Plate-Terminal 

Contact Surface 

LINEAR RF POWER AMPLIFIER, CLASS ABit 

Single-Sideband Suppressed-Carrier Service 

Peak envelope conditions for a signal having 
a minimum peak-to-average power ratio of 2 

Maximum CCS Ratings, Absolute Values 

Up to 1215 MHz 

DC Plate Voltage   3000 
DC Grid-No.2 Voltage   1000 
Max.-Signal DC Plate Current   1.0 
Max.-Signal DC Grid-No.1 Current  0.2 
Max.-Signal Plate Input  2500 
Max.-Signal Grid-No.2 Input  50 
Plate Dissipation   1500 

V 
A 
A 

Maximum Circuit Values 

Grid-No.1 Circuit Resistance Under Any Condition 
With fixed bias 5000 n 
With fixed bias (in Class ABI operation)   Not recommended 
With cathode bias   Not recommended 

Grid-No.2 Circuit Impedance   See footnote s 
Plate Circuit Impedance  See footnote h 

Typical CCS Class Aril "Single-Tone" Operation 

Up to 60 MHz 

DC Plate Voltage   2250 2250 V 
DC Grid-No.2 Voltage   700 700 V 
DC Grid-No.1 Voltage   -SO -50 V i 
Zero-Signa DC Plate Current   0.2 0.2 A 
Zero-Signa DC Grid-No.2 Current  0 0 A 
Effective RF Load Resistance  1100 1100 0 
Max.-Signa DC Plate Current   0.9 1.0 A 
Max.-Signa DC Grid-No.2 Current  0.045 0.045 A 
Max.-Signa DC Grid-No.1 Current  0 0 A 
Max.-Signa Peak RF Grid-No.1 Voltage  50 50 V , 
Max. -Signa Driving Power (Approx.)  0 0 W ' _ 
Max.-Signa Power Output (Approx.)   1000 1250 W 

DATA 1 RADIO CORPORATION OF AMERICA 
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PLATE-MODULATED RF POWER AMP.-Class C Telephony' 
Carrier conditions per tube for use with max. modulation factor of 1.0 

Maximum CCS Ratings, Absolute Values 

1.1p to 1215 MHz 

DC Plate Voltage   2500 
DC Grid-No.2 Voltage   1000 
DC Grid-No.] Voltage   -300 
DC Plate Current   0.85 
DC Grid-No.] Current  0.2 
Plate Input   1700 
Grid-No.2 Input   35 
Plate Dissipation   1000 

V 
V 
V 
A 
A 

Maximum Circuit Value 

Grid-No. 1-Circuit Resistance 
Under any condition  5000 C, 

Typical CCS Operation 

In a Grid-Drive Circuit at 600 MHz 

DC Plate Voltage   2500 2500 
DC Grid-No.2 Voltage   500 500 
DC Grid-No.] Voltage   -75 -75 
DC Plate Current   0.9 1.0 
DC Grid-No.2 Current   0.02 0.02 
DC Grid-No.] Current (Approx.)   0.07 0.07 
Output Circuit Efficiency (Approx.)   90 90 
Driver Power Output (Approx.)   70 75 
Useful Power Output (Approx)   1050 1350 

V 
V 
V 
A 
A 
A 

Maximum Circuit Value 

Grid-No.1-Circuit Resistance 
Under any condition  5000 ci 

RF POWER AMPLIFIER & OSC. - Class C Telegraphy' 

and 

RF POWER AMPLIFIER - Class C FM Telephony' 

Maximum CCS Ratings, Absolute Values 

'Jr, to 1215 bfllu 

DC Plate Voltage   3000 
DC Grid-No,2 Voltage   1000 
DC Grid-No.] Voltage   -300 
DC Plate Current   1.0 
DC Grid-No.] Current  0.2 
Plate Input   2500 
Grid-No.2 Input  50 
Plate Dissipation   1500 

V 
V 
V 
A 
A 

e RADIO CORPORATION OF AMERICA 
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Typical CCS Operation 

In o Grid-Drive Circuit at 600 MHz ( 
DC Plate Voltage   1800 2000 V 
DC Grid-No.2 Voltage   500 500 V 
DC Grid-No.1 Voltage   -75 -75 V 
DC Plate Current   0.75 0.83 A 
DC Grid-No.2 Current 0  015 0.015 A 
DC Grid-No.1 Current (Approx.)   0.04 0.04 A 
Driver Power Output (Approx.)  50 55 W 
Useful Power Output (Approx  )   650 800 W 

1. 
2. 

Heater Current 
Direct lnterelectrode Capacitances 

Grid No.1 to plate  2 
Grid No.! to cathode & heater  
Plate to cathode & heater  2,3 
Grid No.1 to grid No.2  
Grid No.2 to plate  
Grid No.2 to cathode & heater  3 

3. Mu-Factor, Grid No.2 to Grid No.1   1,4 
4. Cutoff Grid-No.1 Voltage   1,5 
5. Grid-No.2 Current  1,6 
6. Useful Power Output  1,7 
7. Low-Frequency Vibration   1,8 
8. High-Frequency Vibration  9 

atarectesistics Ronge Values 
Note Min Max 

1 16.3 11.2 A 

0.181 pF 
37 46 pF 

0.017 pF 
46 62 pF 
9.9 13.1 pF 

1.4 pF 
8 24 

-140 V 
-28 12 mA 

1000 
500 mV 

(See Note 9) 

Not. 1: With 5.5 volts ac on heater. 

Not. 2: With external flat metal shield having diameter of 8", at center hole 
approximately 3" in diameter provided with spring fingers that connect the 
shield to grid-No.2 terminal. Shield is located in plane of grid-No.2 terminal 
perpendicular to the tube axis. 

Note 3: With external flat metal shield having diameter of 8", and center hole 
approximately 2-3/8" in diameter provided with spring fingers that connect the 
shield to grid-No.1 terminal. Shield is located in plane of grid-No.1 terminal 
perpendicular to the tube axis. 

Note 4: With de plate voltage of 2500 volts, de grid-No.2 voltage of 600 volts, 
and de grid-No.1 voltage adjusted to give a plate current of 0.6 ampere. 

Not. 5: With de plate voltage of 3000 volts, dc grid-No.2 voltage of 1000 volts, 
and de grid-No.1 voltage adjusted to give a plate current of 20 mA. 

Not. 6: With de plate voltage of 25(0) volts, dc grid-No.2 voltage of 500 volts, 
and de grid-No.1 voltage adjusted to give a plate current of 0.6 ampere. 

Note 7: In a CW cathode-driven amplifier circuit at 600 MHz and for conditions: 
dc plate voltage at 2500 volts, de grid-No.2 voltage of 700 volte, and de grid-
No.1 voltage adjusted to give a plate current of 1.0 ampere. 

Note 8: As specified in MIL-E-IE Test Method 1031, and with plate voltage of 
450 volts, grid-No.2 voltage of 300 volts, grid-No.1 voltage varied to give a 
plate current of 10 raA, and plate load resistor of 2000 ohms. 

Note 9: As specified in MIL-E-IE Test Method 1031. 

DATA 2 
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• With external metal shield having diameter of 8. and center hole approximately 3" an 
diameter provided with miring finger. that connect the ahield to grid-No.2 terminal. 
Shield ma located in plane of grid-No.2 terminal perpendiculm to the tube mos. 

b With external flat metal ehield having diameter of 8, and center hole approximately 
2-3/8 .. in diameter provided with aping fingers that connect the shield to grid-No.1 
terminal. Shield is located in plane of grid-No.1 terminal perpendicular to the tube axis. 

• Rotron Mfg. Co., Inc., Woodstock. N. Y. 

The following footnote. apply to the RCA Transmitting Operation Considernticns gives 
at front of thms section. 

d See Electrical Considerations — Filament or Heater. 

• See Cooling Considerations — Forced-Air Cooling. 

f See Classes of Service. 

9 See Electrical Considerations - Grid-No.2 Voltage Supply. 

h See Electricel Considerations - Plate Voltage Supply. 

RADIO CORPORATION OF AMERICA 
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DIMENSIONAL OUTLINE 

PLATE TERMINAL 
CONTACT SURFACE 
3210 MIN. DIA 
NOTES I& 2 

63 
GRID-Na 2 TERMINAL 
CONTACT SURFACE 
3.010 MIN. DIA. 
NOTES 18 2 

CI 
GRID-No.1 TERMINAL 
CONTACT SURFACE 
2.307 MIN. DIA. 
NOTES I & 2 

3.72 1.03 DIA 
NOTE I 

COOLED RADIATOR 

H-K ,---------- 200 .115 
HEATER-CATHODE MIN. leN. .37 
TERMINAL CONTACT ±.03 
SURFACE .200 
1.710 MIN. DIA. MI& 2025 
NOTES I & 2 

STIPPLED REGION NOTE 3 
MI CERAMIC INSULATOR 
• TERMINAL TEMPERATURE 

MEASUREMENT POINT 

725 
MAX. DIA. 

NOTES 182 

DIMENSIONS IN INCHES 

HEATER TERMINAL 
CONTACT SURFACE 

saCL -12503 V 

Note I: Concentricity between the various diameters is such that the tube will 
enter a gauge having suitably spaced concentric apertures and posts of the 
following diameters: 

a. Radiator Band - 3.7806 

b. Plate Terminal - 3.2606 

a. Grid-No.2 Terminal -3.0605 

J. Grid-No.1 Terminal - 2.3375 

e. Heater-Cathode Terminal - 1.7445 

f. Heater Terminal - 0.6945 

Note 2: The diameter of the terminal is held to the indicated value only over 
the contact surface length. The contact surface length of the heater-cathode 
and grid-No.1 terminals extends from the edge of its terminal to the plane 
coincident with the edge of the adjacent larger terminal. 

Note 3: Keep all stippled regions clear. Do not allow contacts or circuit 
components to protrude into these annular volumes. Diameters of stippled 
areas above air-cooled radiator, plate terminal contact surface, and grid-No.2 
terminal contact surface shall not be greater than is associated diameter. 

DATA 3 
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PREFERRED MOUNTING ARRANGEMENT' 

820 
.330 zoo 

.370 
SEE 

ENLARGEMENT 

‘_ 

SEE DETAIL-

111114 

TUBE 
SEAT— 

ENLARGEMENT 
.052 R 

3.425 DIA. 

J. h —  3.210 PIA. 

1.1v— 2.505 DIA. 1.912 DIA. 

.025 WIDE .500 DEEP 
SLOTS EQ. SR) 

h—.725 DIA. 

.594 DM. 

.500 DIA.—.1 1.4--

DETAIL 92CS-12602 

Only the fixed method of mounting is recommended. The fixed method offers simpler 
design and construction with resulting lower cost. It especially simplifies the associ-
ated hollow-cylinder cavity construction, if used. On the other hand, it require. greater 
finger stock accommodation. As used here, accommodation in defined ae the amount of 
flexing required by the fingers of the finger contact strip to accept tubes at all the ex-
treme, of mechanical variation. Accommodation, which must be provided for in the fixed 
method, is determined from the Dimensional Outline and its associated note.. It may be 
calculated as the difference between the minimum terminal diameter on the Dimensional 
Outline (mencimum finger opening) and the aseociated concentricity gauge aperture cum-
in in the appropriate note (minimum finger opening). 

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

DATA 4 

9-67 



4618 

Typical Constant-Current Characteristics 
With Grid-No.2 Volts =500 144 IIIIIIIIIIP1UPIIIIIIIIIIIII11  

E.F 5,5 VOLTS 
GRID-N22 VOLTS = 500 
Ib.= PLATE AMPERES 
Ici -, GRID-N21 AMPERES 
IG2= GRID-N2 2 AMPERES 

i 
—ut lut u 

.„F  
: 

f !! MIRIiHI  

o o 

GRID-Nil VOLTS 

• 

•••• 

rag 

0 
O 0 
eJ M a 

92GM -9744 
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Typical Constant-Current Characteristics 
With Grid-No.2 Volte =700 

Ef.5.5 VOLTS 
GRID-1422 VOLTS 700 
Ib.PLATE AMPERES 
Icl.GRID-N21 AMPERES 
Ic2 =GRID-N22 AMPERES I 

GRID-Nt I VOLTS 

.: mu. mBiEREW:111111 
.""  

92CM-9752 
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Typical Cooling Characteristics 

AIR FLOW THROUGH RADIATOR IN EITHER 
DIRECTION. 

MAXIMUM PLATE—SEAL TEMPERATURE =250* C 

ce 250 
a. 
u.o 
2 

« 
;FC 
à 200 

0 
U 

ea 150 
0 

0 

D 100 

5 
50 

fl 

o 

MUM 

- 

 _ 

Th  
in  

CURVE PRESSURE DROP --   
7 7.7.4 -INCHES OF WATER   

0.35 — r— 
e I 0.6 

1.5 

II  Ulu qi 
MAXIMUM ALLOWABLE TEMPERATURE RISE 
WITH INCOMING—AIR TEMPERATURE OF 45. C 

1111111 1 I 

d  

BMB 

pp 

20 40 60 80 100 
PER CENT OF MAXIMUM RATED PLATE DISSIPATION 

FOR EACH CLASS OF SERVICE 
92CM— 9737 
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Tuning Characteristics 

0 500 1000 1500 
FREQUENCY—MHz 

92C3-14803 
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Beam Power Tube 

CERMOLOX 17 kW Pulsed RF Output 

Matrix Cathode Full Input to 1215 MHz 

Forced-Air Cooled UHF Pulsed RF Amplifier 

For Use In Airborne, Shipboard, Mobile, 
Stationary Equipment 

ELECTRICAL 
Heater ° 

Type   Matrix, Oxide Coated Unipotential Cathode 

Voltage (ac or dc)   6.3 V 
Current at 6.3V   3.2 A 
Minimum heating time   80 s 

MAXIMUM RATINGS, Absolute.Maximum Values 

For frequencies up to 1215MHz and for a maximum "ON" time 
as specified in any 1000-microsecond interval. 
Peak Positive-Pulse Plate Voltage   7000 V 
DC Plate Voltage   4000 V 
DC or Peak Positive-Pulse 

Grid-No. 2 Voltage   1000 V 
Negative Pulse Grid-No. 1 Voltage  200 V 
DC Plate Current During Pulse 

With 5-microsecond "ON" time   6 A 
DC Plate Current 

With 5-microsecond "ON" time   0.050 A 
Plate Dissipation (Average)  125 
Useful Peak Power Output 

With 5-microsecond "ON" time   17000 

MECHANICAL 
Operating Position   Any 

Weight (Approx.)   2 oz (0.06 kg) 

THERMALb 
Seal Temperature  250 max. °C 
Radiator Core   250 max. °C 

°See Electrical Considerations-Filament or Heater, under RCA 
Transmitting Tube Operating Considerations given at front of 
this section. 

bSee Dimensional Outl ine for temperature measurement points. 
'Keep all stippled regions clear. Do not allow contacts or cir-
cuit components to protrude into these annular regions. 

Detailed performance and application information is available 
through your RCA Sales Office, Distributor, or write to RCA 
Commercial Engineering, Harrison, N .J . 07029. 

MCOM Electronic Components 
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DIMENSIONAL OUTLINE 

A 
• RADIATOR - 
  CORE TEMP. 

RADIATOR   MEASUREMENT 
POINT 

PLATE 
TERMINAL 

GRID No. 2 
TERMINAL 

GRID No. I 
TERMINAL 

HEATER -CATHODE 
TERMINAL 

HEATER TERMINAL 

o 

• EL EC TRODE SEAL 
TEMPERATURE 
MEASUREMENT 
POINT 

CERAMIC M71 FOOTNOTE(o) ULM -25211V 

DI-
MEN-
SION INCHES MILLIMETERS 

A Dia. 1.250 :4--.015 31.75 ± .38 

B Dia. 1.100 ±.015 27.94 ±.38 

C Dia. 1.000 ±.015 25.40 ±.38 

D Dia. 0.750 ±.015 19.05 ±.38 

+.017 +.43 
E Dia. 0.500 12.70 

- .020 - .50 

F Dia. 0.250 ±.010 6.35 ±.25 

G Die. 0.070 Max. 1.78 Max. 

H 0.054 Min. 1.37 Min. 

J 2.080 ± .050 52.8 ± 1.2 

K 0.050 Min. 1.27 Min. 

DI-
MEN-
SION INCHES MILLIMETERS 

M 0.035 Min. 0.89 Min. 

N 1.335 i .045 33.91 ± 1.14 

P 1.230 ±.030 31.22 ±.76 

R 0.370 ± .020 9.40 t .50 

S 0.175 ±.015 4.45 ±.38 

T 0.025 ± .025 0.64 ± .63 

U 0.200 Min. 5.08 min. 

V 0.060 Min. 1.52 Min. 

W 0.090 Min. 2.29 Min. 

X 0.120 Min. 3.05 Min. 

Y 0.095 Min. 2.41 Min. 

o 
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Beam Power Tube 

) 

o 

0 

FORCED-AIR COOLED UHF GRID-DRIVE OPERATION 
INTEGRAL RADIATOR 300 WATTS UHF TV OUTPUT AT 890 Mc 
MATRIX-TYPE CATHODE 410 WATTS PEP OUTPUT AT 30 Mc 

DISTRIBUTED AMPLIFIER SERVICE TO 500 Mc 

For Use as an RF Power Ampli fier in Television and Single-
Sideband Suppressed-Carrier Service and as a Broadband 
UHF Amp' ifier in Mobi le end Stet ion•ry Equipment. 

Electrical: 

Unipotential Cathode, Matrix-Typeb: 
Voltage (AC or DC)   6.3 volts 
Current at heater volts = 6.3   3.5 amp 
Minimum heating time   60 sec 

Mu-Factor, Grid No.2 to Grid No.1 for 
plate volts = 450, grid-No.2 volts = 
325 and plate amperes = 1.2   12 

Direct Interelectrode Capacitances: 
Grid No.1 to plate 0  062 max. Pf 
Grid No.1 to cathode   20 Pf 
Plate to cathode   6.2 max. Pf 
Grid No.1 to grid No.2   19 Pf 
Grid No.2 to plate   2.2 Pf 
Grid No.2 to cathode   590 max. Pf 

Mechanical: 

Operating Position   Any 
Maximum Overall Length 2  19" 
Maximum Diameter   2.262" 
Weight (Approx.)   4.5 oz 
Radiator   Integral part of tube 
Terminal Connections (See Dimensional Outline): 

G1-Grid-No.1- 91 H-K -Heater- & 
Terminal Cathode-
Contact Terminal 
Surface Contact 

G2-Grid-No.2- F  Surface 
Terminal P-Plate-
Contact Terminal 
Surface Contact 

H - Heater- Surface 
Terminal 
Contact 
Surface 

Thermal: 

Terminal Temperature (Plate, grid No.2, 
grid No.1, cathode-heater, arid heater) . . . 250 max. °C 
Plate-Core Temperature   250 max. OC 

Air Flowc: 
Through radiator -- Adequate air flowtolimit the radi-
ator core temperature to 250° C should be delivered by a 
blower through the radiator before and during theapplica-
tion of plate, grid-No.2, and grid-No.1 voltages.  

(CENTER PIN) pi 

P (RADIATOR) 

G2 

H—K 
(MOUNTING 
FLANGE) 

H-K 
(BASE CYLINDER) 

e RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. J. 
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To Plate, Grid-No.a. Grid-No.i. Cathode, and Beater Termi-
nals -- A sufficient quantity of air should be directed at 
the heater terminal and allowed to flow past each of these 
terminals so that their temperature does not exceed the 
specified maximum value of 250° C. 

During Standby Operation -- Cooling air is required when 
heater voltage is applied to the tube. 

During Shutdown Operation -- Air flow should continue fora 
few minutes after all electrode power is removed. 

Ille POWER AMPLIFIER--Cless 8 Television Serviced 

Synchronising-level conditions per 
tubeunlessotherwise specified 

Maximum CCS Ratings, Absolute-Maximum Values: 

DC Plate Voltage   2200 volts 
! DC Grid-No.2 Voltage   400 volts 

DC Plate Current   375 me 
DC Grid-No.1 Current   100 ma 
Grid-No.2 Input  e watts 
Plate Dissipation  400 watts 

Typical CCS Operation in Grid-Drive Circuit: 

For frequency of 890 Mc and Bandwidth of 8.5 Ma 

' DC Plate Voltage   2000 volts 
; DC Grid-No.2 Voltage   400 volts 

DC Grid-No.1 Voltage   -55 volts 
DC Plate Current: 

Synchronizing level  380 ma 
Pedestal level   260 ma 

DC Grid-No.2 Current: 
Synchronizing level  1.5 ma 
Pedestal level   1 ma 

DC Grid-No.1 Current: 
Synchroni7ing level  o ma 
Pedestal level   0 me 

Driver Power Output: 
Synchronizing level  30 watts 
Pedestal, level   17 watts 

Output Circuit Efficiency  80 8 
Useful Power Output: 

Synchronizing level  300 watts 
Pedestal level   170 mitts 

LINEAR RF POWER AMPLIFIERd 

Single-Sideband Suppressed-Carrier Servile" 

Peak envelope conditions for a signa/ having 
a minimum peak-to-average power ratio of a 

Maximum CCS Ratings, Abso/ute-Naximum Values: 

DC Plate Voltage   2200 volts 
DC Grid-No.2 Voltag,= 40C volts 
DC Grid-No.1 Voltage   -100 volts 

' 
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DC Plate Current at Peak of Envelope . . . . 450a n: ,I DC Grid—No.1 Current   100 ml 

Grid—No.2 Input  8 watts 
PI ate Dissipation  400 watts 

o 

Maximum Circuit Values: 

Grid—No.1 Circuit Resistance   30000 ohms 
Grid—No.2—Circuit Impedance  See Mote • 
Plate—Circuit Impedance  See Note f 

Typical CCS Operation with "Two-Tone Modulation': 

At 30 Mc 
DC Plate Vol tage   2000 vol ts 
DC Grid—No.2 Vol tage   400 vol ts 
DC Grid—No.1 Vol tage   —44 vol ts 
Zero—Signal DC Plate Current   100 ma 
Effective RF Load Resistance   3200 ohms 
DC PI ate Current at Peak of Envelope . . .   335 ma 
Average DC Plate Current   250 ma 
DC Grid—No.2 Current at Peak ot Envelope .   20 ma 
Average DC Grid—No.2 Current   13 ma 
DC Grid—No.1 Current   0 ma 
Peak—of—Envelope Driver Power Output (Approx.) 0-3 watt 
Output—Circuit Efficiency (Approx.) 92 % 
Distortion Products Level: 

Thi rd order  30 db 
Fi fth order  34 db 

Useful Power Output (Approx.): 
Average  205 watts 
Peak of envelope   410 watts 

a The maximum rating for a signal having a minimum peak-to-average power 
ratio less than 2, such as is obtained in •Single-Tone• operation, is 
300 ma. During short periods of circuit adjustment under Single-
Tone• conditions, the average plate current may be as nigh as 450 ma. 

The following footnotes apply to the RCA transmitting fube Operating Con-
siderations given at front of this section. 

b See Ilectrical Considerations--ti lament or neater 
C See Cooling Considerations—Forced-kir Cool ing 

o See Classes of Service 
e See glectrical Considerations--Grid-No. 2 Voltage Supply 

See ilectricat Considerations—Plate Voltage Supply 

RADIO CORPORATION OF AMERICA 
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DIMENSIONAL OUTLINE 

PLATE TERMINAL CONTACT 
SURFACE (RADIATOR) 

AB 

AA 
REFERENCE LINE 

Y (3 
GRID No.I 

T1 NOTE 3 
IZUCERAMIC 

PLATE CORE 
TEMPERATURE_ 

MEASUREMENT POINT 

NOTE 4 
MESH RING 

AE 

CATHODE-HEATER 
FLANGE TERMINAL 
CONTACT SURFACE 

(NOTE If) 

T (4 FLANGE 
HOLES) 

.—U (PIN CIRCLE) 

X (I PIN) 
GRID No.2 

Z (4 RECESSES) 

(I PIN) 
HEATER 

V (FLANGE HOLE 
CIRCLE) 

92CS-12502 

DIMENSIONS IN INCIIES 

I - 2.19 max. N - 0.500 6 0.0 w II - 0.081 t 0.002 dia. 
I - 1.660 t 0.060 Note Id Note 26 

X - 0.610 t 0.060 N - 0.300 max. X - 0.081 t 0.002 dia. 

D - 2.262 max. die. P - 0.200 max. Note 2c 

E - 0.710 min. Q - 1.625 t 0.015 dia. Y - 0.126 t 0.002 dim. 
F - O. 470 max. Note le Note 2e 

II - 0.355 tux. li - 0.885 max. Z - 0.245 min. dia. 

N - 0.065 max. S - .5. ± 5' AA - 0.200 min. 
J - 0.024 max. T - 0.175 t 0.005 dia. AB - 0.325 min. 
K - 1.435 max. Ola. U - 0.939 dia. AC - Note lb 

Note 1a S - 2.000 dia. AD - Note IC 
L - 0.400 min. Ala. AE - o.oes NeX. 

DATA 2 RADIO CORPORATION OF AMERICA 
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Note I: Concentricity between the various diameters on the 
major tube axis is such that the tube will enter a gauge 
having suitably spaced concentric apertures and posts of 

the following diameters: 

(a) Base seat--I.500 

(b) Flared flange ofcathode-heatercyllnderterminal--
0.680 

(c) Cathode-heater cylinder terminal (ID)--0.400 

ldl Cathode-heater cylinder terminal 1001--0.525 

(el Radiator--I.660 

(fl Cathode-heater flange terminal contact surface--
1.760 

Note 2: Concentricity of the base pins is such that the 
tube will enter the gauge In Note I having suitably spaced 

apertures of the following diameters: 

(a) Grid-No.I pins--0.1450 

(131 Heater pin--0.0830 (.123 Dia x 820 CSK.) 

(c) Grid-No.2 pins--0.0930 

Note 3: Keep all stippled regions clear. Do not allow 
contacts or circuit components to protrude into these 
annular regions. 

Note 4: RF gasket, such as METEX* No.A2733, or equivalent 

* Metes Electronics Corp., Walnut Ave., Clark, N.J. 
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TYPICAL COOLING CHARACTERISTICS 

INCOMING MR TEMPERATURE-24C 
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Beam 

CERMOLOX Matrix Cathode 
Ruggedi zed Pulse Modulator 
ELECTRICAL 
Heater° for Matrix Type, Oxide-Coated 

Unipotential Cathode: 

Voltage ( ac or dc) 55 V 
Current at 5.5 volts 17  3 A 
Minimum heating time   180 

Mu-Factor, grid No. 1 to grid No. 2  16 

MAXIMUM RATINGS, Absolute-Maximum Values 
DC Plate Voltage   13 kV 
Instantaneous Peak Plate Voltage   17 kV 

(Pulse duration < 0.1s) 
DC Peak 

Pulsed-Grid-No, 2 
Voltage  1000 

DC Grid-No. 1 Voltage  —300 
Peak Positive-Pulse 

Grid-No. 1 Voltage   100 V 
Peak Plate Current   30c A 
DC Plate Current   1.5 A 
Plate Dissipation (Average)   1.5 kW 

MECHANICAL 
Operating Position   Any 
Weight (Approx)  1-1/2 lb (0.68 kg) 

THERMAL 

Terminal Temperature (All Terminals) 250 Max. °C 

Power Tube 
13 kV, 30 Amp. 

Conduction Cooled 

°See Electrical Considerations—Filament or Heater, under RCA 
Transmitting Tube Operating Considerations given at front of 
this section. 

bSee dimensional outline for temperature measurement points. 

C Keep all stippled regions clear. Do not allow contacts or cir-
cuit components to protrude into these annular volumes. 

Detailed performance and application information is available 
through your RCA Sales Office, Distributor, or write to RCA 
Commercial Engineering, Harrison, N.J. 07029. 

MM Electronic Components 

DATA 
9-68 



DIMENSIONAL OUTLINE 

PLATE 
TERMINAL 
CONTACT 
SURFACE 

GRID-No. 2 
TERMINAL 
CONTACT 
SURFACE 

GRID-No. I 
TERMINAL 
CONTACT 
SURFACE 

HEATER- CATHODE 
TERMINAL 
CONTACT SURFACE 

CERAMIC 

14, H 

• TEMPERATURE 
MEASUREMENT 
POINT 

HEATER TERMINAL 
CONTACT SURFACE 

FOOTNOTE(e) SUM-1040V 

DIMENSION INCHES MILLIMETERS 

A 3.31 Max. 84.1 Max. 

B Dia. 3.020 ±.010 76.71 ± .25 

C Dia. 2.317 ±.010 58.85 ± .25 

D Dia. 1.717 ±.007 43.61 ± .18 

E Dia. 0.713 ±.012 18.11 ± .30 

F Dia. 2.265 ± .003 57.53 ± .08 

G 0.725 Min. 18.42 Min. 

H 2.780 ±.040 70.61 ± 1.02 

J 2.185 ± .030 55.50 ± .76 

K 0.200 ± .025 5.08 ± .64 

M 0.370 ±.030 9.40 ± .76 

N 0.460 ±.030 11.68 ± .64 

P Dia. 0.755 ±.O10 19.18 ± .25 

DUCE/Xi Electronic Components 

DATA 
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Beam Power Tube 
CERMOLOXe INTEGRAL LOUVERED-FIN RADIATOR 
THORIATED-TUNGSTENMESHFILAMENT FORCED-AIR COOLED 

For Single-SidebandService in Stationary andPortable Equipment. 
Rated as aLinear RF Power Amplifier in Class ADI Suppressed 
Carrier Service. Also Useful as AF Amplifier or Modulator, 
RF Power Aaplifter and Oscillator in Class-C Telephony and 

Telegraphy and Other Special Services. 

( ELECTRICAL 

Filamentary Cathode, Thoriated-Tungsten Mesh Type 

Voltage lac or &) e  f4.5 to 4.75 typ V 
5.0 max V 

Current: 
Typical value at 4.5 V   125 A 
Maximumvalueforstarting, 
even momentarily  300 A 

Cold Resistance  0.005 fl 
Minimum heating time   15 

Mu-Factor, Grid No.2 to Grid No.1 for plate 
volts 2000, grid-No.2 volts= 1375, and dc 
plate amperes = g   10 

Direct Interelectrodp Capacitances 
Grid No.1 to plate°  0.60 max pF 
Grid No.1 to fil nt  60 pF 
Plate to filament qc  0.11 max pF 
Grid No.1 to grid No.2   65 pF 
Grid No.2 to plate   13 pF 
Grid No.2 to filamentc   3.3 max pF 

MECHANICAL 

Operating Position  Vertical, either end up 
Maximum Overall Length   5.65 in 
Maximum Diameter   6.17 in 
Terminal Connections   See Dimensional Outline 
Radiator   Integral part of tube 
Weight (Approx.)   10 lb 

THERMAL 

Terminal Temperature   260 max ct 
Plate, grid No.2, grid No.l. 
cathode-filament and filament 

( -- ,Plate-Core Temperature   250 max ct 

\ j See Diaensiona/ Outline for temperature-measurement points 

Forced-Air cooling 

Alr Flow 
Through Radiator — Adequate air flow to limit the plate-core 

temperature to 250° C should bedelivered by a blower through 
tbe radiator before and during the application of filament, 

(_.) plate, grid-No.2, and grid-No.1 voltages. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Air Flow (Cont'd) 
To Plate, Grid-No.2, Grid-No.1, Cathode-Filament, andFilament 

Terminals — A sufficient quantity of air should be allowed 
to flow oast each of these terminals so that their temperature 
does not exceed the specified maximum value of 2500 C. 

During Standby Operation — Cooling air is required when only 
filament voltage is applied to the tube. 

During Shutdown Operation — Air flowshould continue for a few 
minutes after all electrode power is removed. 

TERMINAL DIAGRAM (Bottom View) 

Gi-Grid-No.1-Terminal Contact 
Surface 

G2 -Grid-No.2-Terminal Contact 
Surface 

F - Fi 1 ament-Termi nal Contact 
Surface 

KF-Cathode-Fi lament-Terminal 
Contact Surface 

P-Plate-Terminal Contact 
Surface 

LINEAR RF POWER AMPLIFIER3 

SINGLE-SIDERAND SUPPRESSED-CARRIER SERVICE 

Peak envelope conditions for a signal having 
a minimum peak-to-average power ratio of 2 

Maximum CCS Ratings, Absolute-Maximum Values 

DC Plate Voltage   7500 V 
DC Grid-No.2 Voltage   1650 V 
DC Grid-No.I Voltage   -750 V 
DC Plate Current at Peak of Envelope   4.0 A 
DC Grid-No.I Current   500 mA 
Grid-No.2 Inputh   150 W 
Plate Dissipation  10 kW 

Maximum Circuit Values 

Grid-No.1-Circuit Resistance (Under any Condition) 
Fixed bias   5000 n 
Fixed bias (In Class AB 1 operation) 25  000 n 
Cathode bias   Not recommended 

Grid-No.2 Circuit Impedance See footnoteh 
Plate Circuit Impedance See footnotei 

Typical Class AB1 CCS Operation with "Two-Tone" Modulation 

In a grid-drive circuit, at 30 Mc/s 

DC Plate Voltage   7000 
1500 V DC Grid-No.2 Voltage   V 

DC Grid-No.I Voltage   -200 V 
Zero-Signal DC Plate Current   0.5 A 
Effective RF Load Resistance   1200 n 
DC Plate Current at Peak of Envelope   3 A I 
Average DC Plate Current 2  15 A '— 
DC Grid-Nn.2Currentat Peak of Envelope  0.1 A 

Is ' 

DATA I RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Average DC Grid-No.2 Current   0.07 A 
Peak-Envelope Driver PowerOutput(Approx.). . . See footnoted 
Output Circuit Efficiency (Approx  )   90 % 

\i Useful Power Output (Approx.) 
Average  5000 W 
Peak Envelope  10 kW 

LINEAR RF POWER AMPLIFIERI 

AM TELEPHONY SERVICE 

Carrier conditions for use with a maximum modulation factor of 1 

Maximum CCS Ratings, Absolute-Maximum Values 

DC Plate Voltage   7500 V 
DC Grid-No.2 Voltage   1650 V 
DC Grid-No.I Voltage   -750 V 
DC Plate Current   2 111 
DC Grid-Not Current   500 mA 
Grid-No.2 Input  150 W 
Plate Dissipation  10 kW 

Typical Class ABI GCS Operation 

In a cathode drive circuit, at 400 Mcfs 

DC Plate Voltage   6500 V 
DC Grid-No.2 Voltage   1250 V 
DC Grid-No.I Voltage   -160° V 
DC Plate Current   1.4 A 
DC Grid-No.2 Current 0  005 A 
Driver Power Output  75 W 
Output Circuit Efficiency (Approx  )   90 % 
Useful Power Output  2000 W 

a Measured at tube terminals. 
b With external flat metal shield 8 inches in diameter having • center hole 
3 inches in diameter. Shield is located in plane of the grid-No.2 termi-
minal, perpendicular to the tube axis, and is connected to grid No.2. 

C With external flat metal shield 8 inches in diameter having a center hole 
2-3;8 inches in diameter. Shield is located in plane of the grid-No.1 
terminal, perpendicular to the tube axis, and is connected to grid No.l. 

) d Driver power output represents circuit losses and is the actual power 
measured at input to grid-No.1 circuit. The actual power required depends 
on the operating frequency and the circuit used. The tube driving power 
is approximately zero watts. 

° Typical value for 1 ampere of DC plate current with carrier turned off. 
The following footnotes apply to the RCA Transmitting Tube Operating Con-
siderations given at front of this section. 

See Cooling Considerations--Forced-Air Cooling. 

g See Classes of Service. 

/ h See (electrical Considerations—Grid-No.2 Voltage Supply 

j See Electrical Considerations—Plate Voltage Supply 

RADIO CORPORATION OF AMERICA K..iratie Electronic Components and Devices Harrison, N. J. 
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DIMENSIONAL OUTLINE 

6.17 DIA. MAX. 
NRADIATOR OTE la 

PLATE CORE TEMPERATURE 
MEASUREMENT POINT 

PLATE TERMINAL 
CONTACT SURFACE_ 

3.250 ± .015 DIA. I 
NOTE lb 

GRID-No 2 TERMINAL   
CONTACT ACE 
3.028 t .014 DIA. .1 

NOTE lc 
GRID-No. I TERMINAL 
CONTACT SURFACE 
2319 ±.012 DIA. 
NOTE Id 8 2 

CATHODE-FILAMENT 
TERMINAL CONTACT 

SURFACE 
1850 ± .010 DIA. 
NOTES ie it 2 

0 STIPPLED REGION NOTE 3 
ma CERAMIC INSULATOR 
• TERMINAL TEMPERATURE 

MEASUREMENT POINT 

, 

5.85 
MAX. 

4J75 
t.060 

21 MN 1.9e0 40 
1330 
±.030 

REFERENCE11 ftl2e2nt2ei3° .150 t2130 t.035 

- T .475 

SURFACE -±re5 1 1- FILAMENT TERMINAL CONTACT »SUE 
  .7'51 t CIO DIA. NOTES Ig a 2 

NOTE If 

92CL -13039 

DIMENSIONS IN INCHES 

Note I: Concentricity between the various diameters is such that.. 
the tube will enter a gauge having suitably spaced concentric 
apertures and posts of the following diameters: 

a. Radiator - 6.241 
b. Plate Terminal - 3.288 
C. Grid-No.2 Terminal - 3.061 
d. Grid-No. 1 Terminal - 2.338 
e. Cathode-Filament Terminal - 1.878 
f. Filament Terminal (0D) - 0.908 
Sl• Filament Terminal (ID) - 0.722 

Note 2: The diameter of the terminal is held to the indicated 
value only over the contact surface length. The contact surface 
length of the cathode- filament and grid-No.1 terminals extends 
from the edge of its terminal to the plane coincident with the ) 
edge of the adjacent larger terminal. 

Note 3: Keep all stippled regions clear. Do not allow contacts 
or circuit components to protrude into these annular regions. 

DATA 2 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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PREFERRED MOUNTING ARRANGEMENT 

t,._\\_\_«•-\7erRcirPrefirPourtrrer- --/. 
f 1.-3.430 DIA. 

--1 )--  r_ 3.208 DU. 

SEE DETAIL 

—REFERENCE LINE 
DETAIL 

.215 
—IF .430 

Ie--2.500 DIA. 

NOTE 2 

.020 WIDE 5.425 DEEP 
(6 SLOTS EQ. SP.) 

A 

—11 r[1.761 DIA. 
.431 DIA.— 

.125 R.—le ) ---t 
g g .800 SECTION A A' 

.531  DIA -4 I- 92C5-12490112 

Note I: Finger stock is No.97-360 rude l'y Instrument 
Specialties Co., Little Falls, N.J. 

Note 2: Cathode ring dia. is 2.030 inches when using 
No.97-360 finger stock or 2.080 inches when usingNo.97-135 
finger stock. Made by Instrument Specialties Co., Little 
Falls, N.J. 

6-(e, RADIO CORPORATION OF AMERICA 
„.1..iir/ Electronic Components and Devices Haffison, 
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Typical Cooling Characteristics 

INCOMING AIR TEMPERATURE-2Y C 

PLATE DISSIPATION 
CURVE WATTS 

A 

D 

400 

4000 
6000 
8000 
10000 

DIRECTION OF AIR FLOW 

0.0. X 
1/16 THICK 
BAFFLE 

O 50 100 150 200 250 300 350 
PLATE CORE TEMPERATURE (SOLID LINE) 

1 2 3 4 5 6 7 
PRESSURE DROP IN INCHES OF WATER (DASHED LINE) 

92CM-13104 
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Typical Constant-Current Characteristics 
For Grid-No.2 Voltage = 1500 Volts 
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4630 
Beam Power Tube 

CERMOLOX 17 kV, 40 Amperes Ruggedized 
Matrix Cathode Pulse Modulator Conduction Cooled 

EL ECTRIC AL 
Heater°, for Matrix-Type Oxide-Coated 

Unipotential Cathode: 

Voltage (ac or dc)   22 ± 2 V 

Current at 22 volts   12.6 A 

Minimum heating time   180 

Mu-Factor, grid No.2 to grid No.1   6 

MAXIMUM CSS RATINGS, Absolute- Moydinum Values 
b DC Plate Voltage   17 kV 

Instantaneous Peak Plate Voltage   22b kV 
(Pulse duration < 0.1 e) 

DC Peak Pulsed Grid-
No.2 Voltage   2000 V 

DC Grid No.1 Voltage   -600 V 

Peak Positive-Pulse 
Grid No.1 Voltage   150 V 

Peak Plate Current   40e A 
DC Plate Current   5 A 

Plate Dissipation (Average)   7.5 kW 

MECHANICAL 
Operating Position   Any 

Weight (Approx.)   5 lb (2.3 kg) 
THERMAL b 
Terminal Temperature (All terminals)   250 max. °C 
Plate-Core 

Temperature  250 max. °C 

° See Electrical Considerations — Filament or Heater under 

RCA Transmitting Tube Operating Considerations given 

at front of this section. 

See dimensional outline for temperature measurement points. 

C Keep all stippled regions clear. Do not allow contacts or 

circuit components to protrude into these annular regions. 

Detailed performance and application information is available 

through your RCA Sales Office, Distributor, or write to RCA 

Commercial Engineering, Harrison, N.J. 07029. 

IMEZI Electronic Components 
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DIMENSIONAL OUTLINE 

PLATE TERMINAL 

GRID-No.2 TERMINAL 

PLATE CORE 
TEMPERATURE 

MEASUREMENT POINT 

4 
GRID-No.I TERMINAL 

CATHODE-HEATER 
TERMINAL 

A 

1:1 — E LHEATER TERMINAL 
 F ' 

TEMP 
OEM CERAMIC t=3 SEE FOOTNOTE(c) • MEASUREMENT 

POINT 

92LIA-1052V1 

DIMENSION INCHES MILLIMETERS 

A 6.175 Max. 156.85 Max. 

B Dia. 3.905 ± .015 99.19 ±.38 

C Dia. 3.305 ± .015 83.95 ± .38 

D Dia. 2.695 ± .015 68.45 ± .38 

E Dia. 1.973 ± .007 49.21 ± .18 

F Dia. 2.095 ± .015 53.21 ± .38 

G Dia. + 2 
3.2°1 .00 8 1.305 + "°5 1 — .00 1 — .025 

H 0.590 ± .010 14.99 ± .25 

J 2.593 Min. 65.86 Min. 

K 4.470 ± .030 113.54 ±.76 

M 0.320 ± .020 8.13 ± .51 

N 0.630 ± .020 16.00 ± .51 

P 0.940 ± .020 23.88 ± .51 

----

MOM Electronic Components 
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Beam Power Tube 

j 

CERMOLOX 
Oxide-Coated Cathode 
Forced-Air Cooled 
Linear RF Power 
Amplifier 

Rugg edi zed 
80 Watts CY( Power Output 

at 400 MHz 
40 Watts CY1 Power Output 

at 1215 MHz 

ELECTRICAL 

Heater for Matrix-Type, Oxide-Coated, 

Unipotential Cathode: 

Voltage (ac or dc)   26.5 ± 10% V 

Current at 26.5 volts   0.54 A 

Minimum heating time   60 e 

Mu-Factor, Grid No.2 to Grid No.1  18 

MAXIMUM CCS RATINGS, Absolute- Maximum Values 
Up to 1215 MHz 

DC Plate Voltage   1000 V 
DC Grid-No.2 Voltage   300 V 
DC Grid-No.1 Voltage   —100 V 
DC Plate Current   200 mA 
Plate Dissipation   150 

MECHANICAL 

Operating Position   Any 
Weight (Approx.)   (0.06 kg) 2 oz 

THERMAL ° 

Terminal Temperature (Plate, 
grid No.2, grid No.1, cathode, 
and heater)   250 max. °C 

Plate-Core Temperature   250 max. °C 

a See Dimensional Outline for temperature measurement pointe. 

b Keep all stippled regions clear. Do not allow contacts or 

circuit components to protrude into these annular volumes. 

Detailed performance and application information is available 

through your RCA Sales Office, Distributor, or write to RCA 

Commercial Engineering, Harrison, NJ 07029. 

IECEDU Electronic Components 
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4631 

DIMENSIONAL OUTLINE 

PLATE 
TERMINAL 

GRID-No.2 
TERMINAL 

GRID-No.I 
TERMINAL\  

ann SEE FOOTNOTE (b) 
IEE3 CERAMIC 

• TEMPERATURE MEASURMENT 
POINT 

DI-
MEN-
SION INCHES MILLIMETERS 

A 2.270 Max. 57.66 Max. 
B Dia..1.625±.015MaM 41.28±.38Max. 

C 1.840 ± .032 46.74 f .81 

D 1.030 ± .030 26.16 ± .76 

E 0.750 ± .015 19.05 ± .38 

F 0.030 Min. 0.76 Min. 

G 0.165 Min. 4.19 Min. 

H 0.120 Min. 3.05 Min. 

J 0.140 Min. 3.56 Min. 

K 0.600 Min. 15.24 Min. 

M 0.370 ± .020 9.40 ± .51 
N 0.095 Min. 2.14 Min. 

R HEATER TERMINAL 

92LM-2327V 

DI-
MEN-
SION INCHES MILLIMETERS 

P Dia. 0.480 Min. 12.19 Min. 

R Dia. 0.250 Max. 6.60 Max. 
S Dia. 1.085 Min. 27.56 Min. 

T Dia. 0.985 Min. 25.02 Min. 
U Dia. 0.735 Min. 18.67 Min. 

V 0.060 Min. 1.52 Min. 
W 0.090 Min. 2.29 Min. 
X 0.025 ± .025 0.64 ± .64 
Y 0.175 ± .015 4.45 ± .38 
Z 0.100 Min. 2.54 Min. 
AA 0.054 Min. 1.37 Min. 
AB Dia. 0.85 Max. 21.6 Max. 

o 

o 

CD 

o 

MOM Electronic Components 
DATA 



4632 
Beam Power Tube 

I 

0 

CERMOLOX 
Broadband UHF Operation 
2300 w CW Output at 890 MHz 

ELECTRICAL 

Heater: 

Type   

Matrix Cathode 
Forced-Air Cooled 

Matrix Oxide Coated 
Unipotential Cathode 

j5.5 typ. V 
Voltage   16.0 max. V 

Current at 5.5 V   31 A 

Instantaneous Starting Current   90 max. A 

Minimum Heating Time   180 $ 
Mu-factor (Grid No.2 to Grid No.1)   14 

MAXIMUM CCS RATINGS, Absolute-MexImum Volues 

DC Plate Voltage   7000 V 

DC Grid-No.2 Voltage   1000 V 

DC Grid-No.1 Voltage   —250 V 

DC Plate Current   3 A 

Plate Dissipation   5000 W 

MECHANICAL 

Operating Position   Any 

Weight (Approx . )  6 lb (2.7 kg) 

THERMAL ° 

Seal Temperatures (Plate, Grid No.2, 
Grid No.1 Heater-Cathode, Heater)   250 max. °C 

Plate Core Temperature   250 max. °C 

° See Dimensional Outline for temperature measurement pointe. 

b Keep all stippled regions clear. Do not allow contacts 

or circuit components to intrude into these annular regions. 

Detailed performance and application information is available 

through your RCA Sales Office, Distributor, or write to RCA 

Commercial Engineering, Harrison, NJ 07029• 

MM Electronic Components 
DATA 
9-68 



4632 

DIMENSIONAL OUTLINE 

RADIATOR 

PLATE CORE TEMPERATURE 
MEASURE MENT POINT 

PLATE 
TERMINAL 

GRID-No.2 
TERMINAL 

GRID-No.I 
TERMINAL 

HEATER-TERMINAL HEATER-CATHODE TERMINAL 
CONTACT SURFACE 

= SEE FOOTNOTE (S) 
BM CERAMIC 
• TEMPERATURE MEASUREMENT POINT 

REFERENCE 
LI NE 

92Lm- 2522v 

DIMENSION INCHES MILLIMETERS 
A Dia. 4.57 Max. 116.1 Max. 
B Dia. 3.250 ±.015 82.55 ±.38 
C Dia. 3.028 ±.014 76.91 ±.35 
D Dia. 2.319 ±.012 58.90 ±.30 
E Dia>. 1.850 ±.010 44.99 ±.25 
F Dia. 0.725 Max. 18.42 Max. 
G 4.70 Max. 119.4 Max. 
H 4.140 ±.050 105.2 ± 1.2 
J 1.620 ± .040 41.15 ± 1.01 
K 1.330 ±.030 33.78 ±.76 
M 0.200 ±.025 5.08 ±.63 
N 0.475 ± .030 12.07 ±.76 
P 1.945 ±.015 49.40 ±.38 

ncom Electronic Components 
DATA 



4634 
Beam Power Tube 

o 

• CERMOLOX.  

• Compact, Ruggedized 

• Hard Tube Modulator 

General Data 

Electrical: 

Heater for Unipotential Cathode: 

{ 6.0 typ. V 
Volta (AC or DC)   

6.4 max. V 

Current @ 6.0 volts   7.6 A 

Minimum heating time   120 

Mu-Factorb   6.6 
(Grid No.1 to grid No.2) 

Direct I nterelectrode Capacitances:c 

Grid No.1 to plate  0.12 max. pF 

Grid No.1 to cathode   30 Pf 

Plate to cathode   0.011 max. pf 

Grid No.1 to grid No.2   38 PF 

Grid No.2 to plate   5.3 PP 

• 7000 Volts Peak 

• 8.0 Amperes Peak 

• Nanosecond Switching Time 

Mechanical: 

Operating Position   Any 

Maximum Overall Length  (69.1 mm) 2.72 in 

Greatest Diameter   (45.3 mm) 1.77 in 

Temperature (All seals & plate core)   250 max. 0C 

Weight (Approx.)   (0.17 kg) 6 oz 

Terminal Connections   See Outline Drawing 

Pulse Modulator Serviced 

Maximum CCS Ratings, Absolute-Miudmum Values: 

Instantaneous Peak Plate 
volte   7000 max. V 

(Pulse duration 0.1 s) 

DC Plate Voltage   5000 mwv, V 

DC Grid-No.2 Voltage   1200 max. V 

DC Grid-No.1 Voltage   —250 max. V 

Peak Positive Grid-No.1 Voltage   160 max. V 

Peak Plate Currentf   8 max. A 

DC Plate Current   .500 max. A 

MCOM Electronic Components 
DATA 1 

6-72 



4634 
Grid-No.2 Input (Average)   20 max. W 

Grid-No.1 Input (Average)   8 max. W 

Plate Dissipation (Average;   600 max. W 

Typical Operation: 

With rectangular wave shape pulses, duty factor of 0.05 and pulse 
duration of 2 microseconds. 

DC Plate Voltage   3000 V 

Instantaneous Peak Plate Voltage   7000 V 

DC Grid-No.2 Voltage   800 V 

DC Grid-No.1 Voltage   -120 V 

Peak Positive Grid-No.1 Voltage   25 V 

Peak Plate Current   a A 

DC Plate Current   0.4 A 

DC Grid-No.2 Current   0.012 A 

DC Grid-No.1 Current   0.050 A 

Load Resistance   225 

Plate Dissipation (Average)   480 

Useful DC Power Output at Peak of Pulse .. 14,400 

e See V.A.3 of 10E-300. Heater voltage should be adjusted to the 

typical value initially, and then reduced to a lower value that will 

provide satisfactory performance. The life of the cathode can be 

conserved by adjusting to the lowest heater value that will give 

the desired performance. 

For plate voltage = 500 V, grid-No.2 voltage - 360 V, and 

plate current = 0.24 A. 

C Measured with special shield adaptor. 

d See Section VC of 10E-300. 

• An insulating fluid or pressurization may be required to prevent 

external tube arcing. The insulating fluid must be determined to 
be compatible with the tube for the particular application. 

The value of peak plate current shown applies to duty factors up 

to 0.05; for higher duty factors, the peak plate current must be 

reduced as shown in the Peak Plate Current Rating Chart. 

g Maximum plate dissipation is a function of the maximum plate 

input efficiency of the class of service, and the effectiveness of 

the cooling system. The value of maximum plate dissipation 

shown is a practical value which can be achieved. In all cases of 

operation, sufficient cooling must be provided to prevent the 

terminal and plate core temperatures from exceeding their maxi-

mum values. When longer life expectancy and more consistent 

performance are desirable, operation at reduced temperatures is 

recommended. 

MGM Electronic Components 
DATA 1 



4634 
Dimensional Outline 

o 
NOTE 2 

GRID tileL2 
TERMINAL 

NEATER—CATHODE 
TERMINAL No. 1 

PLATE 
TERMINAL 

NEATER 
TERMINAL - 

GINO No I 
TERMINAL 

NEATER—CATHODE 
‘— TERMINAL Ne2 

41/1» 

Note 1: Dimension "H" is maintained over the distance "M" with 

a finish of better than 32 microns. 

Note 2: Ceramic 

Note 3: Keep all stippled regions clear. 

*Dimensions are in inches unless otherwise stated. Metric equivalents 

in parentheses are given for information only and are based on 1 

inch = 25.4 mm. 

See next pegs for dimensions. 

Uj e‘ /Tr' Electronic 
.1L/ Li Components 

DATA 2 
6-72 



4634 
Dimensional Outline (Continued) 

Tabulated Dimensions* 

Dimension 

A Dia. 0.660 ± .010 (16.76 ± .25) 

8 Dia. 1.009 + .010 (25.40 ± .25) 

C Dia. 1.300 ± .010 (33.02 ± .25) 

D Dia. 1.600 ± .010 (40.64 ± .25) 

E Die. 1.755 ± .010 (44.58 ± .25) 

0.020 Ref. ( 0.51 Ref.) 

G 1.150 Max. (29.21 Max.) 

H Radius 1.130 Max. (28.70 Max.) 

J Dia. 1.300 + .002 (33.020 ± .051) 

K Dia. 0.855 Max. (21.72 Max.) 

L Dia. 0.573 Max. (14.55 Max.) 

0.700 Min. (17.78 Min.) 

N 1.595 ± .035 (40.5 ± .9) 

2.000± .045 (50.8 ± 1.1) 

2.400 Ref. (60.96 Ref.) 

S 2.72 Max. (69.1 Max.) 

0.575 ± .025 (14.61 ± .64) 

U 0.200 ± .020 I 5.08 ± .51/ 

✓ 0.400 t .020 (10.16 ±.51) 

0.250 Ref. I 6.36 Ref.) 

X 60° Ref. 

300 Ref. 

16° Ref. 

MODE Electronic Components 

DATA 2 
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Peak Plate Current Rating 
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MCILM Electronic Components 
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4635 
Beam Power Tube 

CERMOLOX 
High Gain RF 

Power Amplifier 
Matrix Cathode 
Forced-Air Cooled 

ELECTRICAL 

Heater: 

Type   

2500 Watts Carrier 
Output at 400 MHz 

10 kW PEP 
16 dB Gain 

Matrix-Type Oxide Coated 

I Unipotential Cathode 
,--- Voltage (ac or do)   22 ± 2 V 

I Current at 22 volts   12.6 A 

Minimum heating time   180 a 

Mu-Factor (Grid No.2 to Grid No.1)   20 

MAXIMUM CCS RATINGS, Absolute-Maximum Volutes: 

Up to 500 MHz 

DC Plate Voltage   7000 V 

DC Grid-No.2 Voltage   1200 V 

DC Plate Current   2.0 A 
Plate Dissipation   10 kW 

MECHANICAL 

Operating Position   Any 

Weight (Approx.)   12 lb (5.4 kg) 

THERMAL ° 

Terminal Temperature (Plate, 

heater-cathode, and heater)   250 max. °C 

Grid No.2 and Grid No.1  200 max. °C 

Plate-Core Temperature   2,50 max. °C 

° See Dimensional Outline foe temperature measurement points. 

Keep all stippled regions clear. In general do not allow 

contacts to intrude into these annular regions. 

Detailed performance and application information is available 

through your RCA Sales Office, Distributor, or write to RCA 

Commercial Engineering, Harrison, NJ 07029. 

Mœinl Electronic Components 
DATA 
9418 



4635 

DIMENSIONAL OUTLINE 
RADIATOR 

PLATE CORE 
TEMPERATURE 

MEASUREMENT POINT 

M1IIIfIIFFJff 
PLATE   

TERMINAL 

GRID-No.2 
TERMINAL  

GRID-No.I 
TERMINAL 

CATHODE-HEATER 
TERMINAL 

HEATER TERMINAL 
O.D. 

SEE FOOTNOTE (b) 
CERAMIC 

• TEMPERATURE MEASURMENT 
POINT 

HEATER 
TERMINAL 

I.D. 

REFERENCE 
LINE 

45 HOLES R DIA. 

92Lm-2497v 

DIMENSION INCHES MILLIMETERS 

A Dia. 6.130 ±.040 55.70 ± 1.02 
B Dia. 4.190 ±.020 106.43 ±.51 
C Dia. 3.915 ±.015 99.44 ±.38 
D Dia. 3.315 ± .015 84.20 ± .38 
E Dia. 2.700 ±.020 68.58 ±.51 
F Dia. 2.100 ±.015 53.34 ±.38 
G Dia. 1.975 ±.010 50.17 ±.25 
H 6.500 Max. 165.1 Max. 
J 2.650 ±.025 67.31 ±.64 
K 1.625 ± .025 41.28 ± .64 
M 0.340 ± .030 8.64 ± .76 
N 0.660 ±.038. 6.76 ±.97 
P 1.000 ± .030 25.40 ± .76 
R Dia. 0.089 Nom. 2.26 Nom. 

0 

Electronic 

Components 



4636 
Beam Power Tube 

Matrix-type Unipotential Cathode 
Liquid Cooled 410 Watts PEP Output 
UHF Grid-Drive Operation at 30 MHz 

300 Watts UHF TV Output at 890 MHz 
Distributed Amplifier Service to 500 MHz 

/-
, 

ELECTRICAL 

Heater, Unipotential Matrix Type: 

Voltage (ac or dc)   6.3 V 
Current at 6.3 volts  3.5 A 

Minimum heating time   60 

Mu-Factor,(grid No.2 to grid No.1)  12 

MECHANICAL 
Operating Position   Any 

Weight (Approx.)  8 oz (0.23 kg) 

THERMAL 

Terminal Temperature   250 max. °C 
Cathode-Heater Flange   125 max. °C 

Plate Seal Temperature   250 max. °C 

See Dimensional Outline for Temperature Measurement Points 

MAXIMUM CCS RATINGS, Absolute-Maximum Values: 

DC Plate Voltage  2200 V 

DC Grid No.2 Voltage   400 V 

DC Grid No.1 Voltage   —100 V 

DC Plate Current (Class A Service)   600 mA 

Plate Dissipation   1000 

a Keep all stippled regions clear. Do not allow contacts 

or circuit components to intrude upon these regions. 

Detailed performance and application information is avail-

able through your RCA Sales Office Distributor, or by writing 

to RCA Commercial Engineering, Harrison, NJ 07029. 

Ducem Electronic Components 
DATA 1 

9458 



4636 

DIMENSIONAL OUTLINE (Front View) 

Iv 
FLARED 
FLANGE 

SEE FOOTNOTE la ) 

COOLANT LINES 

PLATE TERMINAL 

ANODE CORE 
TEMPERATURE 

MEASURED HERE 

CATHODE FLANGE 
TEMPERATURE 
MEASURED HERE 

CATHODE 
HEATER 
TERMINAL 

CATHODE HEATER 
CYLINDER TERMINAL 

DIMENSIONAL OUTLINE (Top View) 

AJ 

AK 

2 No. 6-32 STUDS-' 

AM 

92LN-2512v 

AK I.D. 

AN 

AN 

COOLANT OUTLET 
COOLANT INLET 

92Ls-2517v 

o 

o 

o 

o 
MCFBO Electronic 

Components 

DATA 1 



4636 

DIMENSIONAL OUTLINE (Bottom View) 

C) 

L) 

AG 

INSULATING 
MATERIAL 

AH AH 

AC 
(4 RECESSES) 

AA 
(I PIN) 

AB 
(I PIN) 

AE 
(4 HOLES) 

\ AD DIA. 

AF 
(3 PINS) 

92LS-2518V 

DIMENSION INCHES MILLIMETERS 

A 3.330 Max. 84.6 Max. 

B Die. 2.262 Max. 57.45 Max. 

C 1.745 ± .025 44.32 ± .64 

D L 130 ± .010 28.70 ± .25 

E Dia. L625 ± .015 4.128 ± .38 

F 0.437 ± .010 1.11 ± .25 

G 0.875 Min. 22.23 Min. 

H 0.560 ± .020 14.22 ± .51 

J 0.220 ± .020 5.59 ± .51 

K Dia. 0.375 Nom. 9.53 Nom. 

M Dia. 0.375 Nom. 9.53 Nom. 

N 0.022 ± .002 0.56 ± .05 

P 0.058 + '007 - .008 
+.18 

1.47 _ .20 
R Dia. L425 ± .010 36.20 ± .25 

8 0.200 Max. 5.08 Max. 

T Dia. 0.500 ± .010 12.70 ± .25 

U Dia. 0.400 Min. 10.16 Min. 

V 0.250 Min. 6.35 Min. 

Electronic 
Components 

DATA 2 
9-68 



4636 

DIMENSION INCHES MILLIMETERS 

W 0.425 Max. 10.80 Max. 

X 0.337 +.0188. 
— .43 

—1- 
Y 0.380 7 .017 .020 9.65 ± .51 
Z 0.060 Max. 1.12 Max. 

AA Dia. 0.081 ± .002 2.06 ± .05 

AB Dia. 0.081 ± .002 2.06 ± .05 

AC Dia. 0.245 Min. 6.22 Min. 

AD Dia. 2.000 ± .010 50.8 ± .25 

AE Dia. 0.175 ± .005 4.45 ± .13 

AF Dia. 0.126 ± .002 3.20 ± .05 

AG 0.868 + .017 22.05 f :4643 

AH 45° ± 5' — 

AJ 300 ± 3o _ 

AK 0.378 ± .003 9.60 ± .08 

AM 0.171 ±.010 4.34 ± .25 

AN 0.562 ± .010 14.27 ± .25 

AP 0.950 ± .011 24.13 ± .28 

[ECM Electronic Components 
DATA 2 



4637 
Beam Power Tube 

CERMOLOX 
RF Power Amplifier and Oscillator to 1215 MHz 

Matrix-Type Cathode 340 Watts CW Power Output 
105 Watts CW Power at 400 MHz 
Output at 1215Mlix Conduction Cooled 

(fl 

ELECTRICAL 

Heater for Matrix-Type Oxide-Coated 

Unipotential Cathode: 

Voltage (ac or dc)   6.3 V 

Current at 6.3 volts   3.2 A 

Minimum heating time   60 

Mu-Factor, Grid No.2 to Grid No.1   18 

MAXIMUM CCS RATINGS, Absolute-Maximum Values: 

Up to 1215 MHz 
DC Plate Voltage   2500 V 

DC Grid-No.2 Voltage   400 V 

DC Grid-No.1 Voltage   200 V 

DC Plate Current   250 mA 

Plate Dissipation   300 

MECHANICAL 
Operating Position   Any 

Weight (Approx.)   4 oz (0.1 kg) 

THERMAL 

Terminal Temperature (Plate, 
grid No.2, grid No.1, cathode 
and heater)   250 max. °C 

Plate-Core Temperature   250 max. °C 

° See Dimensional Outline for Temperature Measurement 
Points. 

Keep all stippled regions clear. Do not allow contacts or 
circuit components to protrude into these annular regions. 

Detailed performance and application information is avail-

able through your RCA Sales Office, Distributor, or write to 

RCA Commercial Engineering, Harrison, NJ 07029. 

Electronic 
Components 

DATA 
9-68 



4637 

DIMENSIONAL OUTLINE 

CONDUCTION COOLING 

PLATE TERMINAL 
GRID—No.2 TERMINAL i 

GRID—No.I TERMINAL 
HEATER TERMINAL/ ER SEE FOOTNOTE (b) • TEMPERATURE MEASUREMENT POINT —•"' 

DI-
MEN-
SION INCHES MILLIMETERS 

A 

B Dia. 

C Dia. 

D Dia. 

E Dia. 

F Dia. 

G Dia. 

H 

2.650 t.090 

1.085 Min. 

0.985 Min. 

0.735 Min. 

0.260 Max. 

0.480 Min. 

0.990 t .005 

1.355 Min. 

0.165 Min. 

0.600 Min. 

1.230 t .030 

67.31 t 2.2s, 
27.56 Min. 

25.02 Min. 

18.67 Min. 

6.60 Max. 

12.19 Min. 

25.15 t .13 

34.42 Min. 

4.19 Min. 

15.24 Min. 

31.24 t .76 

PLATE CORE TEMPERATURE MEASUREMENT POINT 

S I I 

e VHEATERi CATHODE L 

A 

TERMINAL CONTACT SURFACE E NZ CERAMIC 9204-2324v 
DI-
MEN-
SION INCHES MILLIMETERS 

N 0.140 Min. 3.56 Min. 

P 0.120 Min. 3.05 Min. 

R 0.095 Min. 2.41 Min. 

S 0.175 t .015 4.45 t .38 

T 0.370 t .020 9.40 t .51 

U 0.025 t .025 0.64 ± .64 

V 0.054 Min. 1.37 Min. 

W 0.070 Max. 1.78 Max. 

X 0.100 Min. 2.54 Min. 

Y 0.060 Min. 13.24 Min. 

Z 0.090 Min. 22.86 Min. 

EMEDO Electronic Components 

DATA 



4638 
Beam Power Tube 

CERMOLOX Matrix Cathode 

Ruggedi zed 13 kV, 20 Amperes 
Pulse Modulator Conduction Cooled 

ELECTRICAL 

Heater: 

Type Matrix Oxide-Coated Unipotential Cathode 

{ 5.5 tn. V Voltage (ac or dc)   
6.0 max. V 

Current at 5.5 volts   17.3 A 

Minimum heating time   180 a 

Mu-Factor, Grid No.2 to Grid No.1   17 

MAXIMUM RATINGS, Absolute-Maximum Values: 

DC Plate Voltage   13 kV 

Instantaneous Peak Plate Voltage   20 kV 
(pulse duration < 0.1 s) 

DC Grid-No.2 Voltage   1000 V 

DC Grid-No.1 Voltage   -300 V 

Peak Positive Pulse 
Grid-No.1 Voltage   100 V 

Peak Plate Current   30 A 

DC Plate Current   1.5 A 

Plate Dissipation (Average)   1.5 kW 

MECHANICAL 

Operating Position   Any 

Weight (Approx.)  2 lb (0.91 kg) 
THERMAL 

Terminal Temperature 
(Plate, grid No.2 
grid No.1, cathode and heater)   250 max. °C 

Plate-Seal Temperature   250 max. °C 

a See Dimens ional Outline for temperature measurement points. 

b Keep all stippled clear. Do not allow contacts or circuit 

components to protrude into these annular volumes. 

Detailed performance and application information is avail-

able through your RCA Sales Office, Distributor, or write to 

RCA Commercial Engineering, Harrison, NJ 07029. 

[um Electronic Componente 
DATA 
9-68 
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DIMENSIONAL OUTLINE 

PLATE   
TERMINAL 

GRID-Nol 
TERMINAL 

GRID-No.I   
TERMINAL 

HEATER-CATHODE TERMINAL 1:- E 1  
P 

E= SEE FOOTNOTE (b) 
mg CERAMIC 

• TEMPERATURE MEASUREMENT 
POINT 

HEATER TERMINAL 

92LM- 2509V 

DIMENSION INCHES MILLIMETERS 

A 3.31 Max. 84.1 Max. 
B Dia. 3.020 ±.010 76.71 ±.25 
C Dia. 2.317 ±.010 58.85 ±.25 

D Dia. 1.717 ±.007 43.61 ±.18 

E Dia. 0.713 ±.012 18.11 ±.30 
F Dia. 2.266 ±.001 57.56 ±.03 
G 0.725 Min. 18.42 Min. 

II 2.780 ± .040 70.61 ± 1.02 

J 2.185 ±.030 55.50 ±.76 
K 0.200 ±.025 5.08 ±.64 
M 0.370 ±.030 9.40 ±.76 

N 0.460 ±.030 11.68 ±.76 

P Dia. 0.755 ±.010 19.18 ±.25 
_ 

C) 

IMEM Electronic Components 
DATA 



4647, 4648 
RF Power Amplifier Tetrodes 

• CW Ouput up to 250 kW (4647), 500 kW (4648) 

• Pulsed Output up to: 500 kW peak (4647) 
1000 kW peak (4648) 

• Full Input to 1000 MHz (Each Type) 

• Power Gain up to 28 dB (Each Type) 

General Data 

Electrical: 
Type 4647 4648 

Filaments 

Type   Multistrand Thoriated Tungsten 

Current, dc operating,   TYP. {840 1600 A 

Max. 860 1640 A 
Starting Current (Must never exceed 
even momentarily)   Max. 1000 2000 A 

Voltage at 840 A   TYP. 3.7 3.7 V 

Minimum Heating Time to Reach 
Operating voltage  60 60 s 
Minimum Heating Time at Operating 
Voltage Before Applying Plate Voltage   60 60 s 

Mu-Factor (grid No.2 to grid No.1)   9 9 

Direct Interelectrode Capacitances: 

Grid No.1 to plate   0.3 0.6 pF 

Grid No.1 to grid No.2 and cathode   680 1200 pF 

Plate to cathode and grid No.2   85 85 pF 

Grid No.2 to cathode   130 140 pF 

Grid No.2 to grid No.1   425 775 pF 
Grid No.1 to cathode   255 425 pF 

Mechanical (Each Type) 

Operating Attitude   Tube axis vertical, either end up 

Overall Length, Maximum   (470 mm) 18.5 in 

Maximum Diameter   (296 mm) 11.65 in 

Terminal Connections   See Dimensional Outline 

Weight (approx.) Uncrated   (34.0 kg) 75 lb 

Crated   (122.5 kg) 270 lb 
Thermal (Each Type) 

Maximum Ceramic-Insulator Temperature   150 OC 

Maximum Metal-Surface Temperature   100 °C 

Electronic 
Components 

DATA 1 
1011 



4647, 4648 

Cooling: 

It is important that the temperature of the individual parts of the 
tube not exceed the value specified. 

Air Cooling 

In general, forced-air cooling of the ceramic insulators and the 
adjacent contact areas may be required if the tube is used in a 
confined space without free circulation of air. Under such con-
ditions, provision should be made for blowing an adequate quan-
tity of air across the ceramic insulators and adjacent terminal 
areas to limit their maximum temperature to the value specified. 
Interlocking of the air flow with all power supplies is recom-
mended to prevent tube damage in case of failure of adequate air 
flow. 

Liquid Cooling:d 

Liquid cooling of the filament, filament ground, grid No.1, grid 
No.2, and plate is required. When the environmental temperature 
permits, the coolant may be water; the use of distilled water or 
filtered deionized water is essential. The liquid flow must start 
before application of any voltages and preferably should continue 
for several seconds after removal of all voltages. Interlocking of 
the liquid flow through each of the cooled elements with all 
power supplies is recommended to prevent tube damage in case 
of failure of adequate liquid flow. 

Liquid Pressure at any inlet, 
Maximum Gauge   100 lbs/in2 (7.0 kg/cm2 ) 

Resistivity of water @ 250 C. 
Minimum   1.0 megohm-cm 

Water Temperature from any outlet, 
Maximum   70 0C 

Minimum Storage Temperatureb   —65 oc 

Maximum External Gas Pressure Psi Absolute { 60 

4.2 kg/cm2 

Pulsed RF Amplifiers 

For frequencies up to 100 MHz and a maximum "OW tirnefi of 
2500 ¡is in any 40,000-microsecond interval 

Maximum Ratings, Absolute-Maximum Values: 

4647 4648 

Peak Positive-Pulse Plate Voltageh  32 32 max. kV 

Peak Positive-Pulse Grid-No.2 Voltagehk . . 1500 1500 max. V 

DC or Peak Negative-Pulse 
Grid-No.1 Voltage   400 400 max. V 

Peak Plate Current   28 55 max. A 

Peak Grid-No.2 Current   2.0 4.0 max. A 

Peak Rectified Grid-No.1 Current   2.5 5.0 max. A 

DC Plate Current  1.7 3.4 max. A 

ç:) 
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r 

4647 4648 
DC Grid-No.2 Current   120 250 max. mA 

DC Grid-No.1 Current   150 310 max. mA 

Plate Dissipation!" 

(Average)  20 40 max. kW 

Typical Plate-Pulsed Operation: 

In Class B service at 425 kHz with a rectangular waveshape pulse at a 
_ duty factor!) of 0.06 and a pulse durationg of 2000 microseconds. 

4647 4648 
Peak Positive-Pulse Plate Voltageh   30 30 kV 

Peak Positive-Pulse Grid-No.2 Voltage) . .1400 1400 V 

Peak Negative-Pulse Grid-No.1 Voltage ̂  ... 225 225 V 

Peak Plate Current   25 50 A 

's Peak Grid-No.2 Current   1.3 2.5 A 

Peak Rectified Grid-No.1 Current   2.5 5.0 A 

DC Plate Current   1.5 3.0 A 

DC Grid-No.2 Current   80 150 mA 

DC Grid-No.1 Current   150 300 mA 

Peak Driver Power Output (approx.)   750 1500 

Output Circuit Efficiency (approx.)   95 95 

Useful Peak Power Output   500 1000 kW 

RF Power Amplifiers — Class C Telegraphy and 

RF Power AmplifierS — Class C FM Telephony 

Maximum CCS Ratings, Absolute-Maximum Values: Up to 100 MHz 

4647 4648 

DC Plate Voltage   22 22 max. kV 

, DC Grid-No.2 Voltage   1400 1400 max. V 

DC Grid-No.1 Voltage   —400 —400 max. V 

DC Plate Current  23 45 max. A 

Plate Dissipationm  125 250 max. kW 

Grid-No.2 Dissipationm   1.8 3.5 max. kW 

,Grid-No.1 Dissipationm   1.5 3.0 max. kW 

Typical CCS Operation: At 425 kHz 
4647 4648 

DC Plate Voltage   20 20 kV 

DC Grid-No.2 Voltage   1200 1200 

DC Grid-No.1 Voltage   —225 —225 

'Peak RF Grid-No.1 Voltage   285 285 

DC Plate Current  19 38 

V 

V 

V 

A 
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4647 4648 

DC Grid-No.2 Current 08 1.3 A 

DC Grid-No.1 Current 1  8 3.5 A 

Driver Power (approx.)  500 1000 

Circuit Efficiency (approx.)   95 95 

Useful Power Output (approx.)  250 500 kW 

Plate-Modulated RF Power Amplifierf — Class C Telephony 

Carrier conditions per tube for use with a max. modulation factor of 
1.0 unless otherwise indicated 

Maximum CCS Ratings. Absolute-Maximum Values: Up to 100 MHz 

4647 4648 

DC Plate Voltage   16 16 max. kV 

DC Grid-No.2 Voltage   1100 1100 max. V 

DC Grid-No.1 Voltage  —400 —400 max. V 

DC Plate Current   13 25 max. A 

Plate Dissipationm  75 150 max. kW 

Grid-No.2 Dissipationm   1.3 2.5 max. kW 

Grid-No.1 Dissipationm   1.3 2.5 max. kW 

Typical Operation 
At 425 kHz 

4647 4648 

DC Plate Voltage   14 14 kV 

DC Grid-No.2 Voltage   1000 1000 V 

DC Grid-No.1 Voltage  —250 —250 V 

Peak RF Grid-No.1 Voltage   280 280 V 

DC Plate Current  11 22 A 

DC Grid-No.2 Current   .700 1.3 A 

DC Grid-No.1 Current   1.3 2.5 A 

Driver Power Output (approx.)   375 750 

Output-Circuit Efficiency (approx.) 95 95 

Useful Power Output (approx.)   100 200 kW 

a The filament, when operated near its maximum current is capable 
of providing emission in excess of service requirements for which 

the tube is rated. To extend the filament life, it is recommended 
that the filament current be reduced to a value that will give ade-

quate but not excessive emission. For accurate measurement it is 
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4647, 4648 
essential that the filament voltage be measured at the respective 

coolant terminals on the tube side of the coupling thread. 

The tube coolant ducts must be free of water before storage or 

shipment of the tube to prevent damage from freezing. 

C The external gas pressure is related to the output cavity pressuri-

zation required to prevent corona or external arc-over. 

d 

e 

For additional information on liquid cooling see Section IV of 

the "Application Guide for RCA Power Tubes" 10E-279A. 

Measured directly across cooled element for the indicated typical 

flow. 

f See RCA Transmitting Tube Operating Considerations,CLASSES 

OF SERVICE given at front of this section. 

9 Refer to 10E-279A for definitions. 

h The magnitude of any spike on the plate voltage pulse should not 
exceed the peak value of the plate voltage pulse by more than 

4000 volts, and the duration of any spike when measured at the 

peak-value level should not exceed 10% of the maximum "ON" 

time. The output circuit may require pressurization to prevent 

corona or external arc-over at the ceramic insulator. 

The magnitude of any spike on the grid-No.2 voltage pulse 

should not exceed the peak value of the grid-No.2 voltage pulse 

by more than 250 volts, and the duration of any spike when 

measured at the peak-value level should not exceed 10% of the 
maximum "ON" time. 

A negative dc voltage of 300 volts maximum may be applied to 

grid No.2 to prevent any tube conduction between pulses. 

m Determined by calorimeter measurements. Power specified in-

cludes intercepted power radiated from the filaments. 

n The grid-No.1 voltage may be a combination of fixed and self 
bias obtained from a series grid resistor. 

Handling (Each Type) 

General information tor handling RCA large power tubes 

is given in Section I I-D of RCA's "Application Guide for 

RCA Power Tubes", 10E-279A. During shipment the tube 

is suspended by springs in a crate. An AJ2195 Lifting 

Adaptor, featuring a 1.0-inch I.D. eyebolt, must be attached 

to the tube before removing it from the shipping crate. The 
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4647, 4648 
use of a hoist capable of lifting a weight of 100 lbs is recom-
mended for the uncrating operation. 

Uncrating Instructions (Each Type) 
The following is the recommended procedure for removing 

this tube from its shipping crate. 

1. Cut the two metal bands which close the crate. Remove 
the two "ball" seals. Disengage the two hasps and re-

move the crate lid. 

2. Open the two drop flaps on the sides of the crate. 

3. Cut the wires threaded through the four wing nuts that 
secure the wooden mounting plate for the tube to the 

spring supported frame. Unscrew and remove the wing 
nuts and washers. Save the wing nuts and washers for 

Step 8. 
4. Cut open the top of plastic bag enclosing the tube. At-

tach the AJ2195 Lifting Adaptor to the ground surface 

ring surrounding the grid-No.1 terminal using four 10-32 

bolts. 

5. Connect a hoist to the eyebolt of the lifting fixture. Raise 
the tube and wooden mounting plate from the crate. 

6; Remove the wooden mounting plate from the tube by 

cutting and removing the safety wire and then un-
screwing the four cap screws. Do not drop the wooden 

mounting plate. 

7. Remove the plastic bag from the tube. 

8. Reattach the wooden mounting plate to the spring sup-
ported frame using the washers and wing nuts from 
Step 3. Replace the crate lid. Retain the crate for future 

tube shipment or storage. 
Tube Mounting (Each Type) ) 
It is recommended that the tube be mounted with the axis 

vertical and either end up. In either case, support the weight 
of the tube on or by the indicated mounting surface shown 
on the tube outline drawing. Eight equally spaced 1/4-28 
tapped holes on a 9.25-inch (23.5 mm) dia. bolt circle are (, ) 
provided in this surface for securing the tube in place. 

o 

() 
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4647, 4648 
If the tube is to be mounted with the input end up, the tube 
may be placed directly into the operating position with the 
hoist setup of Step 7 of the Uncrating Instructions. After 
mounting, the AJ2195 Lifting Adaptor should be removed 
from the tube and stored for future use. 

If the tube is to be mounted with the output end up special 

care must be taken when turning it around. The recom-
mended procedure is as follows: 

1. Lift tube using the Lifting Adaptor AJ2195. 

2. Attach a 15-inch diameter mounting plate to the tube 
mounting surface. This plate shall have two eye-bolts 

1800 apart in a horizontal plane. Use all eight mounting 

holes. See accompany ing Mounting Plate and Lifting Rec-
ommendation. 

3. Set tube down resting on mounting plate. 

4. Remove the Lifting Adaptor AJ2195. 

5. Lift tube using the eye-bolts on the mounting plate. It is 

important that the tube be held steady while being 
raised. 

6. Carefully turn tube end for end. 

7. Set tube down on stand so that it will be suspended 
from the mounting plate. 

Cooling Considerations (Each Type) 

Consult Section IV of 10E-279A for general recommen-
dations on liquid cooling. 

The weight of the coolant hoses must be externally sup-
ported to insure against applying excessive mechanical stress 
to the tube. 

Anode Coolant Separator (Each Type) 

The AJ2196 Plate Coolant Separator was designed as an 
accesory for this tube and must be ordered as a separate 
item. Unless ordered, the tube will be delivered without a 
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4647, 4648 
water separator. The coolant separator shall be installed in 

accordance with the following procedure. 

1. Visually inspect the coolant separator and tube anode 

water cavity to assure that they are clean and free of 

particles. Caution: Do not clean the anode coolant fins 

mechanically. 

2. Place a clean, lubricant-free "0" ring (uniform size No. 

237) in the moat on the anode flange. 

3. Carefully insert the AJ2196 Plate Coolant Separator into 

the anode cavity so as not to damage the anode coolant 

fins along the side of the anode cavity. Note: No force is 

required to insert the separator. After the coolant sep-

arator has been completely inserted rotate it, if neces-

sary, to I ine up the clearance holes in the separator with 

the tapped holes in the anode flange. 

4. Secure the separator in place with eight 1/4-20 NC x 5/8-

inch long stainless steel, binding-head screws. 

Coolant Course Inspection (Each Type) 
Please consult Section I V-D of 10E-279A for instructions on 
"Inspection of Coolant Courses" and Section IV-E for in-

structions on "Cleaning Coolant Courses." Attention is 

directed especially to the anode coolant fins which are soft 
and easily damaged. Do not attempt to clean these fins by 

mechanical methods. 

Electrical Considerations (Each Type) 
Please consult 10E-279A. Attention is directed to Section 

I II-B for the design of electrical connections and to Section 

VI for general electrical considerations. 

Electrical requirements unique to this tube include the fol-

lowing items: 

A. Filament 
A dc filament supply is required. Filament excitation 
with an ac supply may generate mechanical resonances 

in the cathode structure. 

The dc electrical filament connections must be made as 

o 
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4647, 4648 
follows: the positive lead is connected to the filament ter-

minal and coolant connection on the input end of the 
tube using the AJ2198 connector. The negative lead is 

connected to the dc filament ground terminal on the out-

put end of the tube using all eight 1/4-28 tapped holes. 

B. RF Driver 
The value of drive power given under typical operation 
represents the approximate drive power required at the 

specified operating frequency. The driver stage should be 
designed to provide an excess of power over that indicated 

to take care of variations in line voltage and initial tube 

characteristics, changes in components, and tube charac-
teristics during life, and transmission line mismatches. 

The input impedance of this tube may vary over a con-

siderable range. The exact range is a function of the grid 

bias and input rf voltage swing. In instances where the 

input rf voltage swing exceeds the bias level, the input 

impedance of the tube will decrease considerably. This 

change in input drive impedance may limit the input 

drive voltage unless the circuit designer utilizes a low im-

pedance bias supply and driver circuit. The RF input cir-

cuit should be connected between the RF-Grid-No.1 ter-

minal and the RF Input Cathode Terminal. Caution: The 

RF Input Cathode terminal is at filament potential and 

must never be connected directly to the Grid-No.1 ter-

minal or ground. For drive circuit recommendations, 

please consult your RCA representative or RCA Large 

Power Tube Application Engineering, Lancaster, PA 

17604. 

C. Control Grid and Screen Grid 

Due to power radiation from the filament and secondary 

electron emission, the control and screen grid power dis-

sipation will be higher than that indicated by the voltage-

current product for each grid. The actual dissipations 
must be measured calorimetrically by measuring the 

electrode inlet and outlet water temperatures and the 
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4647, 4648 
coolant flow. For temperatures measured in 0C and for 

water flow in GPM, the dissipation may be calculated 
using the equation: 

Power Dissipation in kW = 0.264 (GPM) (Tout — Tin) 

X-Radiation Warning 

X-radiation may be produced when operating this 

tube. For each installation, the X-radiation must be 

checked and shields provided if the radiation level 

exceeds safe limits. 

Protection Circuitry (Each Type) 

Protection circuits serve a three-fold purpose; safety of per-

sonnel; protection for the tube in the event of abnormal cir-

cuit operation; and protection of the tube circuits in the 

event of abnormal tube operation. 

Large power tubes require protective devices to insure 

against high voltage shocks, rf radiation, loss of coolant 

flow, inadequate warm-up, etc. A full treatment of pro-

tective requirements is covered in Section VI.B of the "Ap-

plication Guide for RCA Power Tubes" 10E-279. 

Filament, Grid No. 1 and Grid No. 2 (Type 4647) 

Flow and Pressure Drop Characteristics for Water 

Coolant Course 

Flow Max. Press. 

Doff, for typ. 

flowe Abs. min. Typ. flow 

gpm cc/s gpm cc/s psi kg/cm2 

Filament 1.5 95 2.0 126 15 1.05 

Filament Ground 1.5 95 2.0 126 15 1.05 

Grid No.1 1.5 95 2.0 126 17 1.19 

Grid No.2 1.5 95 2.0 126 15 1.05 
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4647, 4648 
Filament, Grid No. 1 and Grid No. 2 (Type 4648) 

Flow and Pressure Drop Characteristics for Water 

Coolant Course 

Flow Max. Press. 
Diff. for typ. 
fiowe Abs. Typ. flow 

gpm cc/s gpm cc/s psi kg/cm2 

Filament 2.0 126 2.5 158 20 1.40 

Filament Ground 2.0 126 2.5 158 20 1.40 

Grid No.1 2.0 126 2.5 158 23 1.61 

Grid No.2 2.0 126 2.5 158 20 1.40 

MOUNTING PLATE AND LIFTING RECOMMENDATION 

(Each Type) 

MINIMUM 
CLEARANCE 

15 1331/ 

DIAMETER 
15 (WU 

10.6 30 
1160.01 

MOUNTING SURFACE L._ 921_5-3854 
0 0 10.90 1276 91 

Basic dimensions in inches. Parenthetical dimensions in mm for 
reference. 

(81 MOUNTING HOLES 
CLEAR 1/4" BOLT 
EQUALLY SPACED ON 
9.25 I235) DIA. 

TWO 
EYEBOLTS 
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LIFTING ADAPTER AJ2195 (Each Type) 

92LS —2e30111 

Tabulated Dimensions* 

Dimension Inches Millimeters 

A Dia. 0.88 Min. 22.3 Min. 

5.0 Max. 127 Max. 

•Basic dimensions are in inches. Metric dimensions are derived 

from the basic inch dimension (I inch = 25.4 mm) 

Electronic 
Components 
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PLATE COOLANT SEPARATOR AJ2196 (Each Type) 

(8) HOLES 
FOR SUPPLIED 
MOUNTING SCREWS 

RANSON FITTING 
No. LL8-T36 - 

E 

A 

o 

Wt1.3066 

Tabulated Dimensions* 

Dimension Indies Millimetera 

A 10.95 Max. 278.1 Max. 

0.35 ± .02 8.89 + .51 

C Dia. 5.20 + .01 32.08 + .25 

D 5.5 Max. 139 Max 

E 2.60 ± .20 66.1±5.1 

'Basic dimensions are in inches. Metric dimensions are derived 

from the basic inch dimension (1 inch = 25.4 mm). 
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COOLANT CONNECTOR AJ2197 (Each Type) 

THREADED FOR 
1.1te 16 UN 
CLASS 28 C 

KNURLED SLEEVE _4_4_ 

n D__ 
SECTION AA' 

TWO HOLES INOTE 11 
-0- RING MOATS o 

TWO "0- RING GASKETS 
3.0r I D. vr OD. 
STANDARD SIZE 012 

LE 

02LS 1110 

Tabulated Dimensions* 

Dimension Inches Millimeters 

A 0.53 13.5 

Dia. 1.50 38.1 
C Dia. 1.15 29.2 

D 0.38 9.6 
E 0.12 3.0 

0.69 17.5 
G 3.32 Min. 84.3 Min. 

Note 1— "0" Ring Moat has an OD of 0.485" (12.32 mm) and a 

depth of 0.05" (1.3 mm) 

*Basic dimensions are in inches. Metric dimensions are derived 
from the basic inch dimension (1 inch = 25.4 mm). 
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4647, 4648 
FILAMENT ELECTRICAL AND COOLANT CONNECTOR AJ2198 
(Each Type) 

A  1 131 HOLES 

é  

C DIAMETER 

/  

D 

It 

F 1••- 121 HOLES 1NOTE 

TWO "0- RING 
GASKETS STD SIZE 

CLASS 28 

THREADED FOR H --67 :•11111  
11/4 .- 16 UC 

012 a 

e  

„J 

KNURLED SLEEVE 

5/160D COPPER TUBING 

Tabulated Dimensions • SECTION AA• 

Dimension Inches Millimeters 

A 3.75 95.3 

8 1:25 31:7 
C 0.39 9.9 
D 0.62 15.7 

E 2.37 60.2 
F 0.53 13.5 

G 1.50 38.1 

H 1.15 29.2 

i J 0.12 3.0 
K 0.38 9.6 
L 0.69 17.5 

M 0.69 17.5 
N 0.25 8.4 

_ P 2.62 Min. 66.7 Min. 

1101.63662 

) 
Note 1- Moat for "0" ring has an OD of 0.485 inch (12.3 mm) 

and a depth of 0.05 inch (1.3 mm). 
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DIMENSIONAL OUTLINE (Each Type) 

OC GRID No.1 
TERMINAL IS 
COOLANT CONNECTION 
(NOTES 1 IS 2) 

FILAMENT 
GROUND 
COOLANT 
CONNECTION 
(NOTES 1, 2 • 101 

FILAMENT TERMINAL 
COOLANT CONNECTION 
INCITES 1 & 31 

RF GRID No. 1 
TERMINAL 
SEE DETAIL 

A 

EXHAUST COVER 
MAKE NO CONNECTION 
DO NOT REMOVE 

GROUND SURFACE 
11/ 

GETTER COVER 
MAKE NO 

----CONNECTION 

- MOLES INC« 71 

DC GRID No2 TERMINAL ( 
& COOLANT CONNECTION 
(NOTES 1 II 2) 

AMOS LIFTING ADAPTOR 

I ‘, 

7 --rf 

/ 

, 

AJ2110 PLATE COOLANT 
SEPARATOR 

RF INPUT CATHODE 
TERMINAL (NOTE 4) 
SEE DETAIL 

RF GRID Nol 
TERMINAL 

Fe AND OC RATE TEMIN111/11 

Electronic 
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DIMENSIONAL OUTLINE (Bottom View) 

o 
MOTE 9) 

(MITE El 

MeII CERAMIC 

glag CONTACT AMA 

RF OUTPUT GROUND 
TERMINAL, DC FILAMENT 
GROUND TERMINAL ANO 
TUBE MOUNTING SURFACE 
INOTE 91 

HOLES (NOTE 19 

----JO HOLES INCITE se 

93M38183 

DETAIL OF RF INPUT CATHODE AND RF GRID NO. 1 TERMI-

NAL, CONTACT SURFACES AND DC GRID NO. 1 TERMINAL 

DC GRID No.) 
(NOTES I G 21 

RF INPUT CATHOD 
(NOTE ) 

GROUND SURFACE 
(NOTE Ill   

TER-
MINAL 
SUR- X 
FACE 

92LS - 3856 

S 
(NOTE 5) 

NOTE 5) 

U 

RF SRIO 
14.1 
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TERMINAL SURFACE 

Detail of Filament and DC Grid No.2 Terminals 

Detail of Filament Ground Terminal 

AD 

IOLt— 2440 

AO 

92L5-2641 

Notes for Dimensional Outline 

1. Terminal is 1-1/4" dia. threaded 0.5" (12.7 mm) long with 

16 UN class 2A thread. It has two holes 0.312" 0.324" 

(7.92-8.23 mm) diameter spaced 0.531" (13.49 mm) on 

centers. 

2. Terminal will accept coolant connector AJ2197. 

3. Terminal will accept filament electrical and coolant connector 

AJ2198. 

4. The RF Input Cathode Terminal is at filament potential. Do 

not ground. 

5. This diameter dimension is held only over length of V. 

6. Eight (8) holes tapped 1/4"-20 NC equally spaced on a 4.20" 

(106.7 mm) diameter bolt circle. 

7. Four (4) holes tapped 10-32 NF to a minimum depth of .20" 
(5.1 mm) equally spaced on a 4.20" ± .03" (106.68 ± .76 

mm) diameter bolt circle. 

8. Eight 181 holes, tapped 1/4-28 NF to a minimum depth of 

MOM Electronic Components 
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' 

.30" (7.6 mm) equally spaced on a 9.25" t .03" (234.95 t 

.76 mm) diameter bolt circle. 

Contact should not be made at a diameter smaller than 6.30" 
(160.0 mm) nor greater than 10.90" (276.9 mm). 

10. Make no electrical connections. 

11. Ground surface is used to attach Lifting Adaptor AJ2195 
and may be used during operation to support input circuit 
components at ground potential. 

Tabulated Dimensions for Dimensional Outline 

Dimension Inches Millimeters 

A 

B 

D Dia. 

E 

G 

J Dia. 
K Dia. 

L Dia. 

M Dia. 
N 

P Dia. 
O Dia. 

R Dia. 

S Dia. 

T Dia. 

U 
V 

Y 

AA 

AB 

AC 

AD Dia. 
AE Dia. 
AF 

AG 
AH 

AJ 

26.0 max. 660 max. 

18.5 max. 470 max. 
4.84 ± .02 122.94 t .51 

11.65 max. 295.9 max. 
1.07 t..03 27.18.76 

0.52 ± .01 13.21 3. .25 

0.42 t .01 10.67 t .25 

8.35 ± .10 212.1 t 2.5 
5.50 t. .01 139.70 1 .25 

5.12 t .10 130.0 t 2.5 

5.25 ± .01 133.35 t .25 

9.10 t..08 231.1 2.0 

6.30 max. 160.0 max. 
10.90 min. 276.9 min. 

3.30 max. 83.9 max. 

2.319 .012 58.90 ± .30 

1.725 t .015 43.82 t .38 

4.50 1..02 114.30 t .51 
0.24 min. 6.1 min. 

1.47 1 .06 37.3 ± 1.5 
0.63 t .06 16.00 t 1.52 

0.46 1 .06 11.68 t 1.52 

0.22 .02 5.59 t .51 
2.00 .05 50.8 ± 1.3 

1.50 t. .04 38.10 ± 1.02 
0.25 ± .02 6.35 / .51 
1.62 t .02 41.15 t .51 
1.74 t .02 44.20 t .51 

0.62.t. .10 15.7 t 2.5 
0.75 t .05 19.0 t 1.3 
0.45 max. 11.4 max. 

Doves 

720 30 

720 t 50 
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COOLING CHARACTERISTICS (Type 4647) 
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AVERAGE PLATE DISSIPATION — KILOWATTS 
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COOLING CHARACTERISTICS (Type 4648) 

AVERAGE PLATE DISSIPATION - KILOWATTS 

Electronic 
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0 2 4 0 11 0 12 4 0 5 20 22 24 
PLATE VOLTAGE - KILOVOLTS 

4647, 4648 
TYPICAL PLATE CHARACTERISTICS (Ec2 = 1400 V) 

(Type 4647) 

FILAMENT CURRENT It • 840 A 
GRID No.2 VOLTAGE En  . 1400 V 
PLATE CURRENT 

( 

MCEall Electronic Components 
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4647, 4648_ 
TYPICAL PLATE CHARACTERISTICS (E02 = 1400 V) 

(Type 4648) 

FILAMENT CURRENT If 1600A 
GRID No 2 VOLTAGE E02 • 1400 V 
PLATE CURRENT 

120 

eo 

eo 

40 

20 

0 2 4 6 8 0 12 14 4 18 20 22 24 
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MOM Electronic Components 
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4647, 4648 

TYPICAL CHARACTERISTICS (E02 = 1400 V) 
(Type 4647) 

FILAMENT CURRENT If - 840 
GRID No.2 VOLTAGE 4 2 1400 
0100 Ic.. CJRAENT 4.4 
GRID No.2 CURRENT 

0 2 4 6 8 10 12 14 18 18 20 22 24 

PLATE VOLTAGE - KILOVOLTS same. 

MOM Electronic Components 
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4647, 4648 
TYPICAL CHARACTERISTICS (E02 = 1400 V) 

(Type 4748) 

FILAMENT CURRENT If . 1800 A 
GRID No.2 VOLTAGE E02 . 1400 V 
GRID No .1 CURRENT — — 
GRID No .2 CURRENT 

::•••• t II•1•011,•• 110••••••••••••••• 

1 4 6 8 10 12 14 16 18 20 21, 24 

PLATE VOLTAGE - KILOVOLTS 83184-30114 
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4647, 4648 

TYPICAL PLATE CHARACTERISTIC (Ec2 = 1000 V) 

(Type 4647) 
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4647, 4648 
TYPICAL PLATE CHARACTERISTIC (E02 = 1000 V) 

(Type 4648) 

FILAMENT CURRENT if 1600A 
GRID No .2 VOLTAGE E02 = 1000V 

PLATE CURRENT 
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4647, 4648 

TYPICAL CHARACTERISTICS (Ec2 = 1000 V) 

(Type 4647) 

FILAMENT CURRENT If .. MO A 
GRID Nal VOLTAGE Eez - 1000 y 
GRID No.1 CURRENT ..... --
GRID No.2 CURRENT 

eeeeee 

0 2 4 4 • 10 12 14 18 II 20 
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a 24 
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4651 
Beam Power Tube 

CERMOLOX 

Ruggedi zed Full Input to 400 MHz 

1000 Watts PEP Output Matrix Cathode 

37 dB Open-Loop Third Order Distortion 

ELECTRICAL 

Heater-Cathode: 
Type   Unipotential, Oxide Coated, 

Matrix 
Voltage (ac or de) 5  5 typ.-5.8 max. V 
Current at 5.5 V   17.3 A 
Surge Current (HMS)   50 max. A 
(Under any conditions) 

Minimum Heating Time   180 e 
Mu Factor (Grid No.1 to Grid No.2)   7 

MAXIMUM CCS RATINGS, Absolute-Maximum Values: 

Up to 400 MHz 
DC Plate Voltage   3500 max. V 
DC Grid-No.2 Voltage   1000 max. V 
DC Plate Current at Peak of Envelope   1.25 max. A 
Grid-No.2 Input   50 max. W 
Plate Dissipation   1.5 max. kW 

MECHANICAL 

Operating Position   Any 

Weight (Approx.)  2 lb (0.9 kg) 

THERMAL° 

Seal Temperature.   250 max. °C 
(Plate, Grid No.1, Grid No.2 

Cathode-Heater, and Heater) 
Plate-Core Temperature   250 max. °C 

°See Dimensional Outl ine for temperature measurement points. 
b Keep all strippled regions clear. Do not allow contacts or 
circuit components to protrude into these annular regions. 

Detailed performance and application information is available 
through your RCA Sales Office, Distributor, or write to RCA 
Commercial Engineering, Harrison, N.J. 07029. 

IMEOU Electronic Components 
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4651 
DIMENSIONAL OUTLINE 

1,021» 

PLATE Cale 
/110[01.01111 

111EAMOKIMT 'Cart 
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11•11-01•11111111.11.14. 

es-ere mum. 

•••=..«.".*" 
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e e 

mum 

• stemma 
NitIg. UMW. 

iài&-••••• 

DIMENSION INCHES MILLIMETERS 

A Dia. 3.72 ±.03 94.49 ±.76 
B Dia. 3.210 Min. 81.54 Min. 

C Dia. 3.010 Min. 76.45 Min. 

D Dia. 2.307 Min. 58.60 Min. 
E Dia. 1.710 Min. 43.41 Min. 

F Dia. 0.725 Max. 18.41 Max. 

G 3.24 ±.10 82.3 ±2.5 

H 2.78 ± .07 70.61 ± 1.78 

J 2.19 ± .04 55.63 ± 1.02 

K 0.85 Min. 21.59 Min. 
+.005 .127 

St 1.160 00 - .0 
29.464+ 

- .000 

N 0.82 ±.03 20.83 ±.76 

P 0.200 ±.025 5.08 ±.63 

R 0.37 ±.03 9.40 ±.76 

S 0.46 ±.03 11.68 ±.76 

T 0.200 Min. 5.08 Min. 

U 0.250 Min. 6.35 Min. 

V 0.105 Min. 2.66 Min. 

Electronic 
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4658 

C Band Klystron 

• Gang Tuned Cavities 

• Air Cooled 

• High Efficiency 

• High Power Gain 

is Compact 

• Sturdy 

Frequency   4.4 to 5.0 GHz 

ELECTRICAL 

Cathode   Indirectly-heated Tungsten 
Dispenser Cathode 

Filament: 

Voltage 65 i 0.5 V 

Current at 6.5 V   7.6 A 

Maximum current   8.2 A 

Warmup time (min.)   180 s 

MECHANICAL 

Mounting Position   Any 

Length (max.)   (393 mm) 15.5 in 

Width (max.)   (267 mm) 10.5 in 

Weight (approx.)   (17.2 kg) 38 lb 

In commercial pack  (18.1 kg) 40 lb 

In military pack   (22.5 kg) 50 lb 

THERMAL 

Collector Temperature (max.)   260 

Body Temperature (max.)   150 

Tuner Fin Temperature (max.)   150 

Electron Gun Potting 

Insulation temperature (max.)   250 0C 

Storage temperature (min.)   -65 0C 
Cooling 

Forced air flow across the collector, body, and tuner, is required. 

Typical air requirements for operation with 200 C ambient air tem-
perature at see level are: 

Min Reg Max 
Air Flow Press-Drop 
lb/min kg/min in H20 cm H20 

Collector   7.5 3.4 2.0 5.1 

oc 
OC 
OC 

Body & Tuners   0.85 0.38 0.75 1.9 

IMCOL11 Electronic Components 

DATA 1 
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4658 
PER FORMANCE 

Maximum CW Ratings, Absolute-Maximum Values: 

DC Beam Voltage   8.5 kV 

DC Beam Current   600 mA 

DC Body Current   80 mA 

Surge Current   25 A 

Load VSWR   2.0:1 

Input VSWR   2.0:1 

Typical CW Operation: 

High Efficiency Tuned 

Frequency 4.4 GHz 5.0 GHz 

DC Beam Voltage   7.5 7.5 kV 

DC Beam Current   490 490 mA 

High Efficiency Tuned 

Frequency 4.4 GH: 5.0 GHz 

DC Body Current   10.0 10.0 mA 

RF Power Output   1.45 1.30 kW 

Bandwidth (3 dB)   8.0 10.0 MHz 

Efficiency   39.0 35.0 % 

Gain   44.0 44.0 dB 

Drive   50.0 50.0 mW 

Load VSWR   1.05:1 1.05:1 - 

Input VSWR  1.3:1 1.3:1 

High Gain Tuned 

Frequency 4.4 GHz 5.0 GHz 

DC Beam Voltage   7.5 7.5 kV 

DC Beam Current   490 490 mA 

DC Body Current   10.0 10.0 mA 

RF Power Output   1.30 1.15 kW 

Bandwidth (3 dB)   6.0 8.0 MHz 

Efficiency   35.0 31.0 % 

Gain   51.0 51.0 dB 

Drive   10.0 10.0 mW 

Load VSWR   1.05:1 1.05:1 

Input VSWR  1.3:1 1.3:1 

o 

o 

o 

[KIM Electronic Components 
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4658 

Broadband Tuned 

Frequency 4.4 GHz 5.0 GHz 

DC Beam Voltage   7.5 7.5 kV 

DC Beam Current   490 490 mA 

DC Body Current   10.0 10.0 mA 

RF Power Output   1.35 1.25 kW 

Bandwidth 13 dB/   13.0 19.0 MHz 

Efficiency   36.0 33.0 % 

Gain   41.0 41.0 dB 

Drive   100.0 100.0 mW 

Load VSWR   1.05:1 1.05:1 — 

Input VSWR   1.3:1 1.3:1 — 

GENERAL INFORMATION 

Installation and Operation 

No installation or operation should be attempted without 

first consulting the Installation and Operating Instructions 

shipped with each tube or available on request from Super 

Power Marketing, RCA, Lancaster, PA. 

RCA reference publications required for the installation and 

operation of this device include the following: 

Data Sheet — RCA-4658 

Application Note AN 4213 

Application Guide 10E-279A 
These publications are available as a complete packet — re-

quest PWR 543 "Applications Information for the RCA-

4658 klystron." 

Personnel Safety 

The high voltages and microwave radiations from this device 

can be dangerous to life. High voltage shielding and inter-

lock precautions must be taken and all rf connections must 

be tightly closed and rf terminals shielded. 

Packaging 

Two types of packaging are available with these tubes; Com-

mercial Pack and Military Pack. The customer specifies the 

desired type. 

Electronic 
Components 

DATA 2 
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4658 

The Commercial Pack is made of nesting carboard cartons 

with the inner carton shock-mounted. The Military Pack 

complies with MIL-S-4473C for air shipment. It uses a her-

metically-sealed metal container which protects the tube 

and serves to shield the area surrounding the pack from 

stray magnetic fields set up by the klystron focusing magnet. 

In shipment, the tube is enclosed in a polyethylene bag to pre-

vent dust and other particles from collecting in the waveguide 

or tuning system. It is recommended that the tube be stored 

in the bag and in the shipping container when not in use. 
Dust or other unwanted particles in the waveguide can cause 

arcing during operation and subsequent tube destruction. 

Cooling 

Air ducts must be provided to connect to the top of the col-

lector and the tuner cooling duct. See Outline Drawing. 

Mounting 

Four holes are provided in the gun-end of the focusing mag-

net for mounting purposes. Only non-magnetic studs should 
be used. 

Thermocouple 

A thermocouple mounted on the collector provides a signal 

output for excessive collector temperature. This output is 

used to operate protective circuitry. 

Tuning 

Tuning is accomplished by a single knob which "gang-tunes" 

all four cavities simultaneously. The second, third and out-
put cavities may be individually trimmed for optimizing the 

tube performance at any frequency within the tube opera-
ting band. See Outline Drawing. 

Protection Circuits 

Protection circuits serve a threefold purpose: safety of per-

sonnel, protection of the tube and protection of tube cir-

cuits. Consult Application Guide 10E-279A for complete 
information on protection circuits. 

o 

MOM Electronic Components 
DATA 2 



DIMENSIONAL OUTLINE 
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COOLING 
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(NOTE 2) 
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(NOTE 4) 

RF INPUT CONNECTOR 
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iteeDt3 

DIMENSIONAL OUTLINE 

(Top View) 

NAME PLATE AND SERIAL NUMBER - 

__F AL 

7 
AL 

ENLARGED END  
VIEW OF SHAFTS 

A/c 
(4) SHAFTS 

Bottom View 

TUNER COVER —/ 

AR 

TABULATED DIMENSIONS for the Outline Drawing 

Specified Values 
Inches 
15.5 max. 

4.06 ±.12 
1.80 ±.12 

3.5 max. 
E 3.00 ±.06 

3.80 ±.12 

Dimension 
Reference 
A 

B 

D 

tn HOLE 
GROUNDING 
TERMINAL 
MARKED El 
(NOTE II) 

Millimeters 
393.7 max. 

103.1 ± 3.0 
45.7 ± 3.0 

88.9 max. 
76.2 ± 1.5 

96.5 ± 3.0 

Electronic 
Components 

DATA 3 



4658 

TABULATED DIMENSIONS (Coned) 

G 0.68 ± .05 17.3 ± 1.3 

H 1.80 ± .09 45.7 ± 2.3 

+.15 +3.8 
J 0.68 17.3 

- .10 - 2.5 

K 6.25 max. 158.8 max. 

M 1.50 ±.03 38.1 ± .8 

N Dia. 4.12 ±.03 101.6 ± .8 

P Dia. 2.130 ± .015 54.10 ± .38 

R 10.5 max. 266.7 max. 

S 6.5 ±.5 165.0 ± 13.0 

T 0.50 ± .12 12.7 ± 3.0 

U 15.00 ±.25 381.0 ± 6.0 

✓ 3.25 max. 82.55 max. 

W 5.00 ±.06 127.0 ± 1.5 

X 2.50 ±.06 63.5 ± 1.5 

Y 1.00 ±.06 25.4 ± 1.5 

Z 2.00 ± .06 50.8 ± 1.5 

AA 3.00 ± .06 76.2 ± 1.5 

AB 2.10 ± .02 53.34 ± .51 

AD 1.00 ± .03 25.4 ± .8 

AE 2.00 ± .03 50.8 ± .8 

AK 0.440 ± .010 11.18 ±.25 

AL 0.230 1 .005 5.84 ± .13 

AM Dia. 0.249 ± .002 6.325 ± .051 

AP 3.00 ±.06 76.2 ± 1.5 

AR 4.75 ±.12 120.6 ± 3.0 

NOTES FOR OUTLINE DRAWINGS 

1. Mates with Type "N" Connector UG-21 B/U or equivalent. 

2. Dimension applies to Shaft No.1 only. 

3. Dimension applies to Shafts No,'s 2, 3, and 4 only. 

4. Mates with UG-149 A/U or equivalent. 

5. Holes 10-32 UNF-2B equally spaced on 3.250" ± .032-

(82.6 ± .8 mm) dia. circle. 

6. Holes 0.437" ± .062" (11.1 ± 1.6 mm) thru (One side only). 

DUCOM Electronic Components 

DATA 4 
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4658 
7. High-Voltage Lead Designation 

Heater Lead — Yellow 

Heater-Cathode Lead — White 

8. Thru hcics   with gauge. 

9. Three spaces between shafts are 0.70" ± .03" (17.8 ± .8 mm) 

and add to 2.100" (53.34 mm). Shafts are numbered as 

shown. 

10. Tolerance for this dimension applies to location of four 0.201" 

(5.11 mm) holes. 

11. Hole -#6-32 UNC-2B, 0.25" (6.35 mm) minimum depth. 
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4658 
GAIN CHARACTERISTIC CURVE 

)
W
E
 R
 O
U
T
P
U
T
—
K
IL
O
W
A
T
T
S
 

n
o
 —
r
o
 

e
 

re
 W
O
 

N.
> 

Eb = 7.5 kV dc — 

Eb = 8.0 6V dc - -  uiu••uii•uui•uii 
1 o = 4 7 GHz 

HIGH EFFICIENCY 
..•• 

--

TUNED 

,•/ 

II 
lIPW41111 'iIIIllIIIllIIl 

/ IIIPi BROAD BAND TUNED 

.0, 2 468 2 4 6 8, 0 2 4 6 810 2 4 6 8,00 2 4 6 8000 

DRIVE POWER — MILLI WATTS 
92L$ - 3438 

BANDWIDTH CHARACTERISTIC CURVE 

I 0 

08 

0 6 

04 

0.2 

0.1 

Eb = 7.5 kV dc 
Ib = 0.49 A dc 
Ef = 6.5 V 
fo = 50 GHz 

/--Pd 

/ 

• 100 rn* 

30 mW 

IIIIIIIIIIIIII". 
1 5 I m 1V-

5 mW ,rfram s 

r 
-15 -10 -5 0 

FREQUENCY — MHz 

+5 +10 

921_5 - 3500 

+15 

U- Electronic 
Components 

DATA 5 

4-71 



4658 

113CM Electronic Components 
, ...WNTA 5 



4659, 4660 
C Band Klystrons 

5.0 Kilowatts Pulsed Power Output 
High Efficiency — High Power Gain 

Compact — Sturdy 

Gang-Tuned Cavities 

Air Cooled 

ELECTRICAL 

Cathode   Indirectly-Heated Tungstem Dispenser Cathode 

Filament 

Voltage     6.5 ± as V 
Current (at 6.5 V)   7.6 A 

Current (maximum)  8.2 A 

Warm-Up Time  180 s 

MECHANICAL 

Mounting Position   Any 

Length (maximum)   (393 miss) 15.5 in 

Width (maximum)   (267 mm) 10.5 in 

Weight (approx.) 

Uncrated   (17.2 kg) 38 lb 

In commercial pack   (18.1 kg) 40 lb 

In military pack   122.5 kg) 50 lb 

THERMAL 

Collector Temperature (maximum)   260 oC 

Body Temperature (maximum)   150 °C 
Tuner Fin Temperature (maximum)   150 0C 

Electron Gun Temperature 

Insulation (maximum)   250 0C 

Storage (minimum)     -65 0C 

Cooling: Forced air flow across the collector, body and tuner is 
required. 
Typical air-flow requirements 
(20o C at sea level pressure) 

Min. Air Flow Max. Press Drop 

lbs/min. kg/min. in H20 cm H20 

Collector .. 7.5 34 2.0 5.1 

Body and 
Tuner .... 0.85 028 0.75 1.9 

UUCEM Electronic Components 
DATA 1 
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4659, 4660 
Typical Rating as a Pulsed RF Amplifier 

MAXIMUM RATINGS, Absolute-Maximum Values: 

Pulsed Beam Voltage   14.0 max. kV 

Pulsed Beam Current   1.O max. A 

Pulse Width   500 psec 

Duty   te•• ....... b• • 0.2 

TYPICAL PULSED OPERATION 

Frequency   4.7 GHz 

Pulsed Beam Voltage   12.0 kV 

Pulsed Beam Current   1.4 A 

Pulsed Power Output 5.0 kW 

Power Gain   50.0 dB 

Efficiency   30.0 

Pulse Width   5.0 psec 

Duty   0.2 

•A wayeguide transformer was used to optimize the power output 
at the stated frequency 

GENERAL INFORMATION 

Installation and Operation 

No installation or operation should be attempted prior to 
consulting the Installation and Operating instructions ship-

ped with each tube or available upon request from Super 

Power Tube Marketing, RCA Lancaster, PA 17604. 

RCA reference publications helpful for installation and 

operation include the following: 

Data Sheet — RCA 4659, RCA 4660 

Application Note — AN 4213 

Application Guide — 10E-279 

These publications are available as complete packets— 
Request PWR-544, "Application Information for the RCA 

4569 Klystron." 

Request PWR-545, "Application Information for the RCA 

4660 Klystron." 

MCKTO Electronic Components 
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4659, 4660 

Personnel Safety 

The high voltages and microwave radiations from these de-

vices can be dangerous to life. High voltage shielding and 

interlock precautions must be taken and all rf connections 

must be tightly closed and rf terminals shielded. 

These devices,inoperation,may produce X-Radiation which 

can constitute a health hazard. Shielding or other pre-

cautions may be required. 

Packaging 

Two types of packaging are available with these tubes; 

Commercial Pack and Military Pack. The customer specifies 

the desired type. 

The Commercial Pack is made of nesting, cardboard cartons 
with the inner carton shock-mounted. The Military Pack 

complies with MIL-S-4473C for air shipment. It uses an 

hermetically-sealed, metal container which protects the tube 

and serves to shield the surrounding area from stray mag-

netic fields set up by the klystron focusing magnet. 

During shipment, the tube is enclosed in a polyethylene bag 

to prevent dust and other particles from collecting in the 

waveguide or tuning systems. It is recommended that the 

tube be stored in the bag and in the shipping container when 

not in use. Dust or other unwanted particles in the wave-

guide can cause arcing during operation and subsequent tube 

destruction. 

Cooling 

Air ducts must be provided to connect to the top of the 

collector and the tuner cooling duct. See the Outline 
Drawing. 

Mounting 

Four holes are provided in the gun end of the focusing 

magnet for mounting purposes. Only non-magnetic studs 

should be used. 

MEDil Electronic Components 
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4659, 4660 
Thermocouple 

A thermocouple, mounted on the collector, provides a sig-
nal which will indicate excessive collector temperature. 

This output can be used to operate prorPetive circuitry. 

Tuning 

Tuning is accomplished by a single knob which gang tunes 

all four cavities simultaneously. The second, third and out-

put cavities may be individually trimmed for optimizing the 
tube performance at any frequency within the tube opera-

ting band. See Outline Drawing. 

Protection Circuits 

Protection circuits serve a three fold purpose: safety of 
personnel, protection of the tube, and protection of the 

circuits. Consult "Application Guide" 10E-279 for com-

plete information on protection circuits. 

NOTES FOR OUTLINE DRAWINGS (BOTH TYPES) 

1. Mates with Type "N•' Connector UG-21 B/U or equivalent. 

2. Dimension applies to Shaft No.1 only. 

3. Dimension applies to Shafts No.'s 2, 3, and 4 only. 

4. Mates with UG-149 A/U or equivalent. 

5. Holes 10-32 UNF-2B equally spaced on 3.250— -t 032" 

(82.6 ± .8 mm) dia. circle. 

6. Holes 0.437" ± .062" (11.1 ± 1.6 mm) thru (One side only). 

7. High-Voltage Lead Designation 

Heater Lead — Yellow 

Heater-Cathode Lead — White 

8. Thru-holes checked with gauge. 

9. Three spaces between shafts are 0.70" ± .03" 117.8 ±- .8 mm) 
and add to 2.100" 153.34 mml. Shafts are numbered as 

shown. 

10. Tolerance for this dimension applies to location of four 

0.201" 15.11 mm) holes. 

11. Hole #6-32 UNC-2B, 0.25" 16.35 mm) minimum depth. 

MC] Electronic Components 
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4659, 4660 
TABULATED DIMENSIONS FOR THE OUTLINE DRAWING (4659) 

Dimension Specified Values 
Reference Inches Millimeters 

A 15.5 max. 393.7 max. 
8 4.06 ± .12 103.1 ± 3.0 

C 1.80 ± .12 45.7 ± 3.0 

D 3.5 max. 88.9 max. 
E 3.00 ± .06 76.2 ± 1.5 

F 3.80 ± .12 96.5 ± 3.0 

G 0.68 ± .05 17.3 ± 1.3 

H 1.80 ± .09 45.7 ± 2.3 

+.15 J 17.3 + 3.8 0.68 
.10 - 2.5 

K 6.25 max. 158.8 max. 

M 1.50 ± .03 38.1 ± .8 

N Dia. 4.12 ± .03 101.6 ± .8 

P Dia. 2.130 ± .015 54.10 ± .38 

R 10.5 max. 266.7 max. 

S 6.5 ± .5 165 ± 13.0 
T Dia. 0.250 ±.015 6.35 ±-- 28 

U 13.50 ± .25 343.0 ± 6.0 

V 3.25 max. 82.55 max. 

IN 5.00 ± .06 127.0 ± 1.5 

X 2.50 ± .06 63.5 ± 1.5 

Y 1.00 ± .06 25.4 ± 1.5 

Z 2.00 ± .06 50.8 ± 1.5 

AA 3.00 ± .06 76.2 ± 1.5 

AB 2.10! .02 53.34 ± .51 

AC 0.201 ± .010 5.11 ± .25 

AD 1.00 ± .03 25.4 ± .8 
AE 2.00! .03 50.8 ± .8 

AF 3.25 ± .02 82.55 -± .51 

AG 3.75 ± .03 95.3 ± .8 
AH 0.25 ± .03 6.4 ± .8 

AJ 0.62 ± .03 15.8 ± .8 

AK 0.440 ± .010 11.18 ± .25 

Al. 0.230 ± .005 5.84 ± .13 

AM Dia. 0.249 -± .002 6.325! .051 

AN 0.125 ± .030 3.2 ± .8 

AP 3.00 ± .06 76.2 ± 1.5 

AR 4.75 -± .12 120.6 ± 3.0 
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4659, 4660 
TABULATED DIMENSIONS FOR THE OUTLINE DRAWING 146601 

Dimension 
Reference 

A 

D 

E 

G 

H 

N Die. 
P Die. 

S 

U 

V 

X 

Y 

AA 

AB 
AD 

AE 

AK 
AL 

AM Dia. 
AP 

AR 

Specified Values 
Inches Millimeters 

16.6 max 393.7 max. 

4.06 ±.12 103.1 ± 3.0 
1.80 ± .12 45.7 ± 3.0 
3.5 max. 88.9 max. 
3.00 ± .06 76.2 ± 1.5 
3.80 ± .12 96.5 ± 3.0 
0.68 ± .96 17.3 ± 1.3 

1.80 ± .09 45.7 ± 2.3 

17 3 + 3.8 0.68 + .15 
- .10 " - 2.5 

6.25 max. 158.8 max. 
1.50 ± .03 38.1 ± .8 

4.12 ± .03 101.6 ± .8 

2.130 ± .015 54.10 ± .38 

10.5 max. 266.7 max. 
6.5 ± .5 165 ± 13.0 

0.50 ± .12 12.7 ± 3.0 

15.00 ± .25 381.0 ± 6.0 
3.25 max. 82.55 max. 

5.00 ± .96 127.0 ± 1.5 
2.50 ± .96 63.5 ± 1.5 

1.00 ± .06 25.4 ± 1.5 
2.00 ± .06 50.8 ± 1.5 

3.00 ± .06 76.2 ± 1.5 

2.10 ± .02 53.34 ± .51 
1.00 ± .03 25.4 ± .8 
2.00 ± .03 50.8 ± .8 

0.440 ± .010 • 11.18 ± .25 
0.230 ± .005 5.84 ± .13 
0.249 ± .002 6.325 ± .051 

3.00 ± .06 76.2 ± 1.5 
4.75 ± .12 120.6 ± 3.0 

o 

( 
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4661 
Beam Power Tube 

Cermolox 

Ruggedized 

Forced-Air Cooled 

Full Input to 400 MHz 

ELECTRICAL 

Heater-Cathode: 

Type   Unipotential, Oxide Coated, Matrix Type 

{ 5.5 typ. V 

Voltagea (AC or DC)   5.8 max. V 

Current (@ 5.5 V)   17.3 A 

Minimum heating time   180 

Mu Factorb   8.5 
(Grid No.1 to Grid No.2) 

Direct Interelectrode Capacitances: 

Grid No.1 to plate   0.14 pF 

Grid No.1 to Cathode-Heater   38 pF 

Plate to Cathode-Heaterc   0.02 pF 

Grid No.1 to Grid No.2   52 PF 

Grid No.2 to Plate   13 pF 

Grid No.2 to Cathode-Heaterc   1.4 pF 

MECHANICAL 

Operating Position   Any 

Maximum Length   (98.0 mm) 3.86 in 

Greatest Diameter   (94.7 mm) 3.73 in 

Terminal Connection   See Dimensional Outline 

Radiator   Integral part of tube 

Weight (Approx.)   (0.9 kg) 2 lb 

Sockets may be obtained from: 

Erie Technological Products, Inc. 

644 West 12th Street, Erie, PA 16512 

Jettron Products Incorporated 
56 Route 10, Hanover, NJ 07936 

THERMAL 

Ceramic-Metal Interface Temperature'   250 max. 0C 
(Plate, grid No.1, grid No.2, 
cathode-heater, and heater) 

Plate Core Temperatured   250 max. O C 

BUCEM Electronic Components 

DATA 1 
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4661 
LINEAR RF POWER AMPLIFIER° 
AM TELEPHONY SERVICE, CLASS AB 

Carrier conditions for use with a maximum modulation factor of 1.0 

Maximum CCS Ratings, Absolute-Maximum Values: 

DC P!ate Voitagef   3500 max. V 

DC Grid-No.2 Voltageg   1000 max. V 

DC Grid-No.1 Voltageh   -300 max. V 

DC Plate Current   700 max. mA 

Grid-No.2 Input   50 max. W 

Plate Dissipation   1500 max. W 

Calculated CCS Operation as a Class AB1 Amplifier: 

In a cathode-drive circuit at 400 MHz with an output circuit band-
width of 4.5 MHz1. 

DC Plate Voltage 2600 V 

DC Grid-No.2 Voltage   550 V 

DC Grid-No.1 Voltagek   -75 V 

DC Plate Current   490 mA 

DC Grid-No.2 Current   -15 mA 

DC Grid-No.1 Current   O mA 

Drive Power (Approx.)   18 W 

Output Circuit Eff. (Approx.)   90 % 

Useful Power Output   280 W 

RF POWER AMPLIFIER&OSCILLATOR—CLASS C TELEGRAPHYII 
AND 
RF POWER AMPLIFIER — CLASS C FM TELEPHONYe 

Maximum CCS Ratings, Absolute-Maximum Values: 

up to 400 MHz 

DC Plate Voltagef   3500 max. V 

DC Grid-No.2 Voltageg   1000 max. V 

DC Grid-No.1 Voltageh   -300 max. V 

DC Plate Current   1.25 max. A 

DC Grid-No.1 Current   0.2 max. A 

Grid-No.2 Inputg   50 max. W 

Plate Dissipation   1500 max. W 

o 

o 
Maximum Circuit Values: 

Grid-No.1-Circuit Resistance   5000 max. S2 

Grid-No.2-Circuit Impedance   See note g (D 

Plate-Circuit Impedance   See note f 

MCODO Electronic Components 
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4661 
Calculated CCS Operation: 

In a cathode-drive circuit at 400 MHz with an output circuit band-
width of 4.4 MHz1. 

DC Plate Voltage   2600 V 

DC Grid-No.2 Voltage   550 V 

DC Grid-No.1 Voltagem   -85 V 

DC Plate Current   900 mA 

DC Grid-No.2 Current   -10 mA 

DC Grid-No.1 Current   5 mA 

Drive Power (Approx.)   70 W 

Output Circuit Eff. (Approx.)   90 % 

Useful Power Output   1160 W 

• For: plate voltage = 2500 V 

grid No.2 voltage = 600 V 

plate current = 600 mA 

C With special shield adapter. 

d See Dimensional Outline for temperature measurement points. 

Computed between half-power points using two times tube 

capacity - 

k Ad¡ust for zero-signal DC plate current of 0.2 A. 

m Adjust for zero-signal DC plate current of 0.1 A. 

The following footnotes apply to the RCA Transmitting Tube 

Operating Considerations given at the front of this section. 

a See Electrical Considerations — Filament or Heater. 

e See Classes of Service 

f See Electrical Considerations — Plate Voltage Supply 

g See Electrical Considerations — Grid No. 2 Voltage Supply 

h See Electrical Considerations — Grid No. 1 Voltage Supply 

DUCEM Electronic Components 
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4661 
OUTLINE TABULATED DIMENSIONS . 

Dimensions Value 

Inches Millimeters 

A Dia. 3.70 ± .03 91 98 ± .76 
B Dia. 3.210 min. 81.54 min. 

C Dia. 3.010 min. 76.45 min. 
D Dia. 2.307 min. 58.60 min. 
E Dia. 1.700 min. 43.18 min. 
F Dia. 0.725 max. 18.41 max. 

G 3.76 t.10 95.5 ± 2.5 
H 3.30 ± .10 83.8 ± 2.5 
J 1.65 ±.03 41.91 ± .76 

M 0.200 ± .025 5.08 ± .64 

N 0.37 ± .03 9.40 ± .76 
P 0.46 ± .03 11.68 ± .76 

R 0.250 min. 6.35 min. 

S 0.105 min. 2.67 min. 

T 0.200 min. 5.08 min. 

U 0.620 min. 15.75 min. 

✓ 2.71 ±.10 68.8 ± 2.5 

OUTLINE NOTES 

Note 1: The contact distance • indicated is the minimum uniform 
length as measured from the edge of the terminel. 

Terminal Dimensional Value 

1.8 Radiator 

1.b Plate 

1.c Grid No.2 

1.d Grid No.1 
1.e Heater-Cathode 

1.f Heater 

Inches Millimeters 

0.620 15.75 

0.220 5.59 

0.220 5.59 

0.175 4.45 

0.115 2.92 

0.135 3.43 

Note 2: Keep all stippled regions clear. In general do not allow 

contacts to protrude into these annular regions. If special connectors 

are required which may intrude on these regions, contact RCA 

Power Tube Application Engineering, Lancaster, PA, for guidance. 

•Basic dimensions are in inches unless otherwise specified. Metric 

dimensions are derived from the basic inch dimensions (One inch = 

25.4 mm). 

MCEM Electronic Components 

DATA 2 



DIMENSIONAL OUTLINE 

AIR COOLED 
RADIATOR 
NOTE la 

PLATE CORE 
TEMPERATURE - 
MEASUREMENT POINT 

PLATE TERMINAL   
CONTACT NOTE lb 

maiti."""'"` 

MO-Nei TERMINAL 
NOTE Id 

NEATER-COMM« 
TERIAINAL NOTE IN 

/-T-1 

I=1 NOTE 2 
MR CERAMIC INSULATOR 
• CERAMIC-IEETAL INTEJSFACIE 

TEMPERATURE MEASUREMENT 
POINT 

\_IMATE/I TINNINAL 
NOTE« 



4661 
TUBE EXTRACTOR — SUGGESTED DESIGN 

TABULATED DIMENSIONS. 

Dim. Values 

A 2.8 (71.) 

1.8 (46.) 
C Radius 0.06 (1.5) 
D Radius 0.06 (1.5) 
E 0.7 (18.) 

F Dia. 0.250 ( 6.35) 
G Radius 1.015 (25.78) 

H 0.75 (19.) 

J Dia. 0.140 ( 3.56) 
8.30 0.145 radians 
4.50 0.078 radians 

Notas: 

1. Material 1/16" thick cold rolled steel. 

2. Round all edges 
3. Slot between holes 

*Dimensions are in inches unless otherwise stated. Dimensions in 

parentheses are in millimeters and are derived from the basic inch 

dimensions (1 inch = 25.4 mm). 
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4661 
ELECTRODE CAVITY TUNING CHARACTERISTICS 
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4661 
ELECTRODE CAVITY TUNING CHARACTERISTICS 
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Detailed performance and application information is available through 

your RCA Sales Office Distributor, or write to RCA Commercial 

Engineering, Harrison, N. J. 07029 
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UHF Power Amplifier 
Ruggedized Forced-Air Cooled 

300 W CV/ Output at 470 MHz 
380 W PEP Output at 30 MHz 

ELECTRICAL 

Heater, for Unipotential Cathode: 

Voltage (AC or DC)e   13.5 V 

Current at 13.5 volts   1.3 A 

Minimum heating time   60 

Mu-Factor, (Grid No.2 to Grid No.1)b   12 

Direct Interelectrode Capacitances:e 

Grid No.1 to plate   0.15 max. pF 

Grid No.1 to cathode   16 pF 

Plate to cathode   0.01 PF 

Grid No.1 to grid No.2   24 PF 

Grid No.2 to plate   7.0 OF 

Grid No.2 to cathode   2.7 pF 

Cathode to heater   3.3 pF 

MECHANICAL 
Operating Position   Any 

Maximum Overall Length   (57.40 mm) 2.26" 

Seated Length  (48.8 ± 1.7 mm) 1.920" ± 0.065" 

Greatest Diameter   (41.28 ± .38 mm) 1.625" ± 0.015" 

Base   Large-Wafer Elevenar 11-Pin with Ring 
(JEDEC No.E11-81) 

Socket   Eried No.9802-000 arid 9804-000, Johnsone 
No.124-311-100 or equivalent 

Grid No.2 Bypass Capacitor   Erie No.2943-002, 
Johnson No.124-121, or equivalent 

Weight (Approx.)   3.5 oz 

THERMAL 

Terminal Seal TemperatureS (All Terminals)   250 max. 0C 

Radiator Core Temperatures   250 max. 0C 

Air Flow: 

See Typical Cooling Requirements curves and Forced-Air Cooling 

MOM Electronic DATA 1 
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4662 
LINEAR RF POWER AMPLIFIER 

Single-Sideband Suppressed-Carrier Serviceh 

Peak envelope conditions for a signal having a minimum peek-to-
average power ratio of 2 

Maximum CCS Ratings, Absolute-Maximum Values: 

Up to 500 MHz 

DC Plate Voltage   2200 max. V 

DC Grid-No.2 Voltage   400 max. V 

DC Grid-No.1 Voltage   -100 max. V 

DC Plate Current at Peak 
of Envelope   450k max. mA 

DC Grid-No.1 Current   100 max. mA 

Plate Dissipation   408 max. W 

Grid-No.2 Dissipation   8 max. W 

Peak Heater-Cathode Voltage: 

Heater negative with respect 
to cathode   150 max. V 

Heater positive with respect 
to cathode   150 max. V 

MAXIMUM CIRCUIT VALUES 

Grid-No.1 Circuit Resistance 
Under Any Condition:m 

With fixed bias  25000 max. 

With fixed bias (in Class ABi 
operation)   100000 max. SZ 

With cathode bias   Not recommended 

Grid-No.2 Circuit Impedance'   1000 max. si 
Plate Circuit Impedance)   See Note p 

TYPICAL CCS OPERATION AT 30 MHz WITH "TWO-TONE 
MODULATION" 

AB1 
DC Plate Voltage   2000 V 

DC Grid-No.2 Voltage   400 V 

DC Grid-No.1 Voltage   -35 V 
Zero-Signal DC Plate Current   100 mA 

Effective RF Load Resistance   3050 n 
DC Plate Current at Peak of Envelope   335 mA 
Average DC Plate Current   250 mA 

DC Grid-No.2 Current at Peak of 
Envelope   
Average DC Grid-No.2 Current   

10 mA 
7 mA 

o 

o 

o 
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(-1 

_ ) 

DC Grid-No.1 Current at Peak of 
Envelope   0.05' mA 

Peak-Envelope Driver Power Output 
(Approx.)   0.3 W 

Output-Circuit Efficiency (Approx.)   90 % 

Distortion Products Level: 

Third order   295 dB 

Fifth order   32 dB 

Useful Power Output (Approx.): 

Average   190 W 

Peak envelope   380 W 

RF POWER AMPLIFIER & OSCILLATOR — 

CLASS C TELEGRAPHYb AND RF POWER AMPLIFIER — 

CLASS C FM TELEPHONYh 

MAXIMUM CCS RATINGS, Absolute-Maximum Values: 

Up to 500 MHz 

DC Plate Voltage   2200 max. V 

DC Grid-No.2 Voltage   400 max. V 

DC Grid-No.1 Voltage  -100 max. V 

DC Plate Current   300 max. mA 

DC Grid-No.1 Current   100 max. mA 

Grid-No.2 Dissipation   8 max. W 

Plate Dissipation   400 max. W 

Peak Heater-Cathode Voltage 

Heater negative with respect to cathode   150 max. V 

Heater positive with respect to cathode   150 max. V 

MAXIMUM CIRCUIT VALUES 

Grid-No.1 Circuit Resistance 
Under Any Condition: 

With fixed bias   25000 max. f2 
Grid-No.2 Circuit Impedance   10000 max. f2 
Plate Circuit Impedance   See Note p 

TYPICAL CCS OPERATION 

In Grid-Drive Circuit at 50 MHz 
DC Plate Voltage   700 1000 1500 2000 V 

DC Grid-No.2 Voltage   175 200 200 200 V 

DC Grid-No.1 Voltage   -10 -30 -30 -30 V 

DC Plate Current   300 300 300 300 mA 

DC Grid-No.2 Current   25 20 20 20 mA 

IECEDEI Electronic Components 
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DC Grid-No.1 Current   50 40 40 30 mA 

Driver Power Output (Approx.)   1.2 2 2 2 W 

Useful Power Output   120 175 275 375 W 

In Grid-Drive Circuit at 470 MHz 

DC Plate Voltage   700 1000 1500 2000 V 

DC Grid-No.2 Voltage   200 200 200 200 V 

DC Grid-No.1 Voltage   -30 -30 -30 -30 V 

DC Plate Current   300 300 300 300 mA 

DC Grid-No.2 Current   10 10 5 5 mA 

DC Grid-No.1 Current   30 30 30 30 mA 

Driver Power Output (Approx.)  5 5 5 5 W 

Useful Power Output   100 165 235 300 W 

PLATE-MODULATED RF POWER AMPLIFIER — • 

CLASS C TELEPHONYh 

Carrier conditions per tube for use with a max. modulation factor of 
1.0 

MAXIMUM CCS RATINGS, Absolute-Maximum Values: 

Up to 500 MHz 

DC Plate Voltage   1800 max. V 

DC Grid-No.2 Voltage   400 max. V 

DC Grid-No.1 Voltage   -100 max. V 

DC Plate Current   250 max. mA 

DC Grid-No.1 Current   100 max. mA 

Grid-No.2 Input   5 max. W 

Plate Dissipation   280 max. W 
a Because the cathode is subjected to back bombardment as the 

frequency is increased with resultant increase in temperature, the 

heater voltage should, for optimum life, be reduced to a value 
such that at the heater voltage obtained at minimum supply volt-

age conditions (all other voltages constant) the tube performance 

just starts to show some degradation; e.g., at 470 MHz heater 
volts = 12.5 (approx.). 

• For plate voltage = 450 V 

Grid No.2 voltage = 325 V 
Plate current = 1.2 A 

C Measured with special shield adapter. 

d Erie Technological Products, Inc., 645 West 12th Street, Erie, 
PA 16501 

e E.F. Johnson Co., 1921 10th Ave., S.W. Waseca, MN 56093 

o 

u 
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) 

See Dimensional Outline for Temperature Measurement Points. 

h See RCA Transmitting Tube Operating Considerations -CLASSES 
OF SERVICE given at the front of this section. 

The tube shall see an effective plate-supply impedance of no less 

than 750 ohms. A fault current limiting resistor of no less than 
15 ohms is to be used between the output filter capacitance and 

the tube plate. The plate-supply-output-filter capacitance is to be 

no greater than 1011F. 

k The maximum rating for a signal having a minimum peak-to-
average power ratio less than 2, such as is obtained in "Single-

Tone" operation, is 300 mA. During short periods of circuit ad-

justment under "Single-Tone" conditions, the average plate cur-

rent may be as high as 450 mA. 

m A fault current limiting resistor of no less than 20 ohms is to be 
used between the bias supply output filter capacitance and the 

tube grid-No.1. The bias supply output filter capacitance is to be 

no greater than 150 µF. 

n A fault current limiting resistor of no less than 320 ohms is to be 

used between the screen output filter capacitance and the tube 

screen. The screen supply output filter capacitance is to be no 

greater than 80 1.1.F. 

P The tube should see an effective plate supply impedance which 

limits the peak current through the tube under surge conditions 

to 15 amperes. 

F This value represents the approximate grid-No.1 current obtained 
due to initial electron velocities and contact-potential effects 

when grid No.1 is driven to zero volts at maximum signal. 

s The value of third order distortion product level shown may be 

improved by approximately 5 dB by utilizing an unbypassed, 

non-inductive 20-ohm resistor between the cathode and ground; 
a slight increase in drive power will be required. 

CHARACTERISTICS RANGE VALUES 
Note Min. Max. 

1. Heater Current   1 1.15 1.45 A 

2. Direct lnterelectrode Capacitances: 

Grid No.1 to plate   2 — 0.15 pF 

Grid No.1 to cathode   2 14.6 18.0 pF 

Plate to cathode   2 0.004 0.016 pF 

Grid No.1 to grid No.2   2 20.0 26.5 pF 

Grid No.2 to plate   2 6.3 7.7 pF 

MBA Electronic DATA 3 
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Grid No.2 to cathode   2 2.1 4.1 pF 

Cathode to heater   2 2.5 4.1 pF 

3. Grid-No.1 Voltage   1,3 -19 -10 V 

4. lnterelectrode Leakage 

Resistance   4 50 - Mn 

5. Zero Bias Plate Current   1,5 1.0 1.8 A 

Note 1: With 13.5 volts ac or dc on heater. 

Note 2: Measured with special shield adapter. 

Note 3: With dc plate voltage at 700 volts, dc grid-No.2 voltage 

of 250 volts, and dc grid-No.1 voltage adjusted to give a dc plate 
current of 185 mA. 

Note 4: Under conditions with tube at 200 to 300 C for at least 

30 minutes without any voltages applied to the tube. The minimum 

resistance between any two electrodes as measured with a 200-volt 

Megger-type ohmmeter having an internal impedance of 1.0 megohm, 

will be no less than the valve specified. 

Note 5: With dc plate voltage of 450 volts, dc grid No.2 voltage of 

400 volts, dc grid No.1 voltage of -100 volts, grid drive voltage to 

zero. With pulse duration of 4500 to 5000 As and pulse repetition 

frequency is 10 to 12 pps. 

FORCED-AIR COOLING 

AIR FLOW: 

Through radiator — Adequate air flow to limit the plate-

core temperature to 2500 C should be delivered by a 

blower through the radiator before and during the ap-

plication of filament, plate, grid-No.2, and grid No.1 

voltages. 

For a plate dissipation of 310 watts, approximately four 

and one half cubic feet of air per minute at an incoming 

temperature of 240 C is required in accordance with the 

air flow characteristics as shown in the chart. 

During Shutdown Operation — Air flow should continue 
for a few minutes after all electrode power is removed. 

For further information on forced-air coolin9,see RCA Trans— 
mitting Tube Operating Considerations at front of this 
section. 

o 

o 

o 
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DIMENSIONAL OUTLINE 

Ç\ PLATE TERMINAL—, 
• CAP JEDEC No. CI-I 

RADIATOR CORE— 
TEMPERATURE 
MEASUREMENT 

POINT 

PLATE TERMINAL 
(RADIATOR) 

GRID-No.2 TERMINAL 
CONTACT SURFACE 

(RING) 

rila CERAMIC 

STIPPLED 
1::3 REGION 

NOTE I 

A 
(NOTE 2) 

G 

ei4S41./en'..ir.ettleelde 

C 

 N  j\-- BASE 

(NOTE 2) 

1 
B 

(NOTE 2) 

TABULATED DIMENSIONS* 

(NOTE 3) 

R2L5-3475 

Inches Millimeters 
A Dia. 1.625 ± .015 41.28 ± .38 
B Dia. 1.426 ± .010 36.22 ± .25 

..--- C Dia. 0.687 ref. 17.45 ref. 
D Dia. 1.25 max. 31.75 max. 
E 2.26 max. 57.40 max. 
F 1.920 ± .065 48.8 ± 1.7 

G 0.750 ± .040 19.0 ± 1.0 

0 H 1.515 ± .045 0.150 min. 38.5 ± 1.1 
J  3.81 min. 

K 0.300 ± .020 7.62 ± .51 
M 0.080 min. 2.03 min. 

N 1.200 max. 30.48 max. 

*Basic dimensions are in inches. Metric dimensions are in milli-

. meters and are derived from the inch dimensions (1 inch = 25.4 mm). 

MCEM Electronic Components 
DATA 4 

8-70 



4662 
NOTES FOR DIMENSIONAL OUTLINE 

Note 1: Keep all stippled regions clear. Do not allow contacts or 
circuit components to protrude into these annular volumes. 

Note 2: The diameters of the radiator, grid-No.2 ring terminal con-
tact, and pin circle shall be concentric within the following values of 
the maximum full indicator reading: 

Radiator to Grid-No.2 Terminal Contact Surface 

Radiator to Pin Circle 

Grid-No.2 Terminal Contact Surface to Pin Circle 

0.030" max. 
0.040" max. 

0.030" max. 

The full indicator reading is the deviation of a surface when the tube 

is rotated about the center of the reference. It is a measure of the 

total effect of run-out and ellipticity. 

Note 3: Base conforms to specification of the Large Wafer, Elev-

enar, Eleven pin with ring Base No.JEDEC No.E11-81. It may be 

checked with Gauge JEDEC No.GE11-1. 

TERMINAL DIAGRAM 
(Bottom View) 

Pin 1: Cathode 

Pin 2: Grid No.2 
Pin 3: Grid No.1 

Pin 4: Cathode 

Pin 5: Heater 

Pin 6: Heater 

Pin 7: Grid No.2 

Pin 8: Grid No.1 

Pin 9: Cathode 

Pin 10: Grid No.2 
Pin 11: Grid No.1 
Cap: Plate Terminal 

Radiator: Plate Terminal 

Ring: Grid-No.2 Terminal Contact 
. Surface (For use at higher 

frequencies) 

o 

o 

112.CEDU Electronic Components 
DATA 4 
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TYPICAL CONSTANT — CURRENT CHARACTERISTICS 
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IJL/L1 Components 
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TYPICAL CONSTANT — CURRENT CHARACTERISTICS 
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TYPICAL PLATE CHARACTERISTICS 
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[KicEtn Electronic Components 
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TYPICAL GRID CHARACTERISTICS 
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4662 
TYPICAL COOLING REQUIREMENTS 

AIR FLOW DIRECT THROUGH RADIATOR WITH AIR CHIMNEY (SK-6838, 
OR 124-III-) * I SOCKET * AND BY-PASS .CAPACITOR.* 

PLATE-CORE TEMPERATURE —250* C. 
INCOMING-AIR TEMPERATURE —24. C. 

7 

6 

100 200 300 400 
PLATE DISSIPATION—WATTS (SOLID LINE) 

0 0.2 04 06 08 
PRESSURE DROP—INCHES OF WATER (DASHED LINE) 9204-34715 

#May be obtained through Eitel McCullough, Inc., San Carlos, CA 
94070 

+May be obtained through EF Johnson, Co , 1921 10th Ave SW, 

Waseca, MN 56093. 

Electronic 
Components 

DATA 7 

8-70 
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HALF-WAVE MERCURY-VAPOR RECTIFIER 

GENERAL DATA 

Electrical: 

Heater, for Llnipotential Cathode: Nin. kv. ex. 

Voltage   
Current at 5 volts 

Cathode: 
Heating Time, 

before tube conduction 
Tube Voltage Drop   
Critical Anode Voltage   

Mechanical: 

4.75 5.0 5.25 volts 
- 4.5 4.9 amp 

5 - - minutes 
- 15 - volts 
_ _ 50 volts 

Mounting Position   Vertical, Base Down 
Maximum Overall Length  7" 
Seated Length   6-1/4" t 1/4" 
Maximum Diameter   3" 
Bulb 
Cap   Medium IJETEC No. C1-5; 
Base 

Pin 1-Heater 

Pin 2-Cathode 
(Anode 
Return) 

ST-23 

  Medium-Shell Small 4-Pin, Bayonet 
(JETEC No. A4-10) 

BOTTOM VIEW 

Pin 3-No 
Conn. 

Pin 4-Heater, 
Cathode 

Cap-Anode 

Temperature Control: 

Heating--When the ambient temperature Is so low that 
the normal rise of condensed-mercury temperature 

above the ambient temperature will not bring the 

condensed-mercury temperature up to the minimum 

value of the operating ranges specified under 

Naerzmum Ratings, some form of heat-conserving en-
closure or auxiliary heater will be required. 

Coating--When the operating conditions are such that the 

maximum value of the operating condensed-mercury 

temperature range is exceeded, provision should be 

made for forced-air cooling sufficient to prevent 

exceeding the maximum value. 

Temperature Rise of Condensed Mercury 
to Equilibrium Above Ambient 

Temperature (Approx.):' 
No Load   22 °C 
Full Load   28 °C 

e With Matir volts n 0.75 and no heat—conserving enclosure. 

e—indicates ,a cluinge 

APRIL 1. 1953 TIMMEIDEPARTMENT 
sitato CORPORATION Of NUEVO., HARRISON, NEW JURY 

DATA 



5558 

HALF-WAVE MERCURY-VAPOR RECTIFIER 

HALF-WAVE RECTIFIER 

Maximum Ratings, Absolute Vatues: UP ePe 

Ofierating Condensed-Mercury 
Temperature Range 

30° to 60°C 30° to 60°C 

PEAK INVERSE 
ANODE VOLTAGE 

CATHODE CURRENT: 
Peak   
Ave rages  
Fault, for duration 

of 0.1 second max. 

2000 max. 5000 max. volts 

15 max. 15 max. amp 
2.5 max. 2.5 max. amp 

200 max. 200 max. amp 

e Avera ged over any interval of is seconds maximum. 

YDIA MAX 
MEDIUM CAP 
JETEC NRCI-5 

ST-23 BULB 

ZONE WHERE 
CONDENSED -

MERCURY 
TEMPERATURE 
SHOULD BE 
MEASURED 

MEDIUM-SHELL 
SMALL 4-oIN 

BAYONET BASE 
JETEC N2A4-10 

T' 
MAX. 

92CS-6TUR3 

APRIL 1, 1953 DATA 
TIME DEPARTMENT 

naso OMPOLATION OF AM/1,1CA. .11111101.1. NEW MIRY 
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RATE OF RISE OF COND.-MERCURY TEMPERATURE 
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.tex, 
sr/ 

HALF-WAVE MERCURY-VAPOR RECTIFIER 

WiT4 

Electricals 

Heater, for Dnipotential Cathodes 
Voltage*  5   volts 
Current   10   amp 

Peak Voltage Drop(Apprex.) 15   volts 

Mechanical: 

Mounting Position   Vertical, Base Down 
Overall Length  DU 1/4 . 
Maximum Diameter  3-13/16. 
Bulb  ST 30 
Cap   3917 
Base  Large Metal-Shell Super-Jumbo A..phs, Bayonet 

MaXIIUM Bating., Absolute Values: 

Welder-
Continuous Control 
Service Service  

PEAK INVERSE ANODE VOLTAGE. 3000 max. 10000 max. volts 
INSTANTANEOUS ANODE CURRENT: 
Below 25 Cycles   12.8 max. 8 max. amp 
25 Cycles and Higher. .   40 max. 16 max. amp 

AVERAGE ANODE CURRENT# .   6.4 max. 4 max. amp 
SURGE ANODE CURRENT for 

0.1 sec. max. 200 max. NO max. amp 
COND.-PAERCURZI TEMP. RANCE° 40 - SO 25 - 50 0C 

• Heater voltage must be applied at least 5 minutee.before 
anode voltage is applied. 

Averaged over any 15-second interval. 

O Recommended condensed-mercury temperature dOPC. 

MAY 1, 1946 TUSE DIVISION TENTATIVE DATA 
adm0 COMPOtATION Of MUM& IIM11014, NM/ Miff 
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HALF-WAVE MERCURY-VAPOR RECTIFIER 
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POWER TRIODE 

FORCED-AIR-COOLED, GROUNDED-GRID TM 

GENERAL DATA  

Electrical: 

Filament, Multistrand Tungsten: 

Excitation . . . Single-Phase AC or DC 

Voltage  11   ac or dc volts 

Current  412   amp 

Starting Current: The filament current must never exceed 750 
amperes, even momentarily. 

Cold Resistance. . . . 0.0026 

Amplification Factor . . 32 

Direct Interelectrode Capacitances (Approx.): 

Grid to Plate  35   mmf 
Grid to Filament . . . 76   Mid 

Plate to Filament. . . 1.2   mef 

Mechanical: 

Terminal Connections: 

ohm 

F-Filament Posts P-Radiator-

G-Grid-Flange Cooled Plate 

Terminal F • F Terminal 
P 

DNUMETRICALLT OPPOSITE TERMINALS 
MUST BE CONNECTED TOGETHER 

Mounting Position   

Maximum Overall Length 

Maximum Diameter   

Radiator   

Mounting   

Air Flow: 

Through Radiator (for max. ratings). . . 1100 min. cfm 
The specified air flow at a pressure of 2.4 inches of water should 
be delivered by a blower vertically upward through the radiator. 
Air flow should be started before the application of any voltages. 

To Filament Seals. . . . . . . . . . . . 200 min. cfm 
The bpecifted air flow from aduct e square inches in area directed 
into the filament header before and during the application of any 
voltages, is required to limit the temperature of the header and 
filament seals to the maximum value. 

Input-Air Temperature (to radiator). . . . oc 45 max. 

Radiator Temperature 

(measured in thermometer well). . 180 max. °C 

Bulb Temperature   180 max. °C 

Seal Temperature (filament, grid, plate)  °C 165 max. 

RF POWER AMPLIFIER 3. OSCILLATOR-Class C Telegraphy 

. fey-down conditions per tube without amplitude uodulatioei 

Maximum CCS° Ratings, Absolute Values: 

DC PIAFE VOLTAGE   11500 max. volts 

DC GRID VOLTAGE   -2000 max. volts 

DC PLATE CURRENT   4.5 max. amp 

DC GRID CURRENT   0.8 max. amp 

Vertical, filament end up 

17-3/8" 

14-1/4" 

Integral part of tube 

Special 

13,19: See next page. 

APRIL 15, 1947 WOE DEPARTMENT TENTATIVE DATA 
RAM COVOCIATION Of IKA. HANIISON, Walla« 



5592 
POWER TRIODE 

'PLATE INPUT  
PLATE DISSIPATION 

50 
17.5 

Typical Operation in Grounded-Filament Circuit: 

DC Plate Voltage 

DC Grid Voltage» 

max. kw 
max. kw 

7500 11000 . . volts 

{ 

-360 -820 • • volts 
600 1000 • • ohms 
75 200 . . ohms 

Peak RF Grid Voltage   900 1450 . • volts 
DC Plate Current   4.4 3.6 . . amp 
DC Grid Current (Approx.)* . .   0.6 0.8 . . atop 

Driving Power (Approx.) . . . .   450 1000 . • watts 
Power Output (Approx.)   20 30 • . kw 

Typical Operation as Amplifier in Grounded-Grid Circuit 
at 108 N. 

DC Plate Voltage   7500 • • volts 
{-1000 • • volts 

VC Grid Voltage'   1650 • • ohms 
200 • . ohms 

Peak RF Grid Voltage   1550 • • volts 
DC Plate Current   4.4 . . amp 
DC Grid Current (Approx.) *   016 • . amp 
Driving Power (Approx.)   9000 . . watts 
Power Output (Approx.)   27 • . kw 

Modulation essentially negative may be used if positive peak of the 
audio-frequency envelope does not exceed 116% of the carrier con-
ditions. 

Continuous Commercial Service. 
Obtained by grid-resistor (600,1000). cathode-resistor (75,200) or by 
partial self-bias methods. 

:LeUcloov,;i.de variations as explained on sheet TUBE RATINGS in Gen-

For Class C Telegraphy or Class C FM Telephony. 

Data on operating frequencies for the 5592 are given 
on the sheet TRANS. TUBE RATINGS vs FREQUENCY. 

FILAMENT CONNECTIONS 

EXHAUST TUBE 
CAP-MAKE NO 
CONNECTION 

V. II VOLTS 
A.412 AMP. 

OR 
10AC 

92C5 -6628111 

APRIL 15, 1947 TUBE DEPARTMENT TENTATIVE DATA 
MORO CORPORATION Of AMERICA. HARRISON. NEW IRRIn 
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POWER TRIODE 
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5618 
VHF POWER PENTODE 

MINIATURE TYPE 

GENERAL DATA  

Electrical: 

Filament, Coated: 
Filament Arrangement Series" Parallel”  

Vol tage 60± lo% 3.0 ± loB ac or dc volts 
Current  O. 23 0.46   amp 

Direct Interelectrode Capacitances: 0 
Grid No.1 to Plate . . . 0.24   Agf 
Input  7.0   Agf 
Output   5.0 

With no external shield. 

Mechanical: 

Mounting Position  Vertical, or Horizontal with pins 
No.1 & No.5 in a horizontal plane 

Maximum Overall Length   2-5/8" 
Maximum Seated Length  23/8" 
Length from Base Seat toBulb Top (excluding tip). . 2" ± 3/32" 
Maximum Diameter   3/4" 
Bulb   T-5-1/2 
Base   Small-Button Miniature 7-Pin 

Basing Designation for BOTTOM VIEW   7CU 

Pin 1-Filament (-) 
Pin 2 - Plate 
Pin 3-Grid No.2 
Pin 4-Grid No.3, 

mt. Shield 

Pin 5-Filament 
Mid-Tap 

Pin 6-Grid No.1 
Pin 7-Filament (+) 

AF POWER AMPLIFIER&MODULATOR--Class Al  

Maximum ICAS" Ratings, Absolute Values: 

DC PLATE VOLTAGE   300 max. volts 
DC GRID-No.2 (SCREEN) VOLTAGE  125 max. volts 
RID-No.2 INPUT  2 max. watts 
PLATE DISSIPATION  5 max. watts 

Typical Operation: 

Filament Arrangement Ser i ee Parallet**  

DC Plate Voltage   250' 250 volts 
DC Grid-No.3 Voltage   0" 0** volts 
DC Grid-No.2 Voltage   75 75 volts 
DC Grid-No.1 (Control-

Grid) Voltage e -8 -8 volts 
Peak AF Grid-No.1-to-

Grid-No.1 Voltage. 8 8 volts 

See next gage. 

OCTOBER 15, 1947 TIAIE DEPARTMENT TENTATIVE DATA 1 
was. COOPOIATION o, MIKA. KAMM, NM JIM 



5618 
VHF POWER PENTODE 

Zero-Signal DC Plate Current . . 
Max.-Signal DC Plate Current . . 
Zero-Signal DC Grid-No.2 Current 
Max.-Signal DC Grid-No.2 Current 
Transconductance   
Effective Load Resistance 

(plate to plate). . . 12000 12000 ohms 
Total Harmonic Distortion. . . . 10 10 
Max.-Signal Power Output . . . . 1.2 1.4 watts 

Circuit Values: 
Grid-No. 1-Circuit Resistance   f 5000 min. ohms 

1 100000 max. ohms 

RF POWER AMPLIFIER 6 OSCILLATOR--Class C Telegraphy°0  
and 

RF POWER AMPLIFIER—Class C FM Telephony  

Maximum ICAR" Ratings, Absolute Values: 

DC PLATE VOLTAGE   300 max. volts 
DC GRID-No.2 (SCREEN) VOLTAGE  125 max. volts 
DC GRID-No.1 (CONTROL-GRID) VOLTAGE. -125 max. volts 
DC PLATE CURRENT   30 max. ma 
DC GRID-No.1 CURRENT   3 max. ma 
PLATE INPUT  7.5 max. watts 
GRID-No.2 INPUT  2 max. watts 
PLATE DISSIPATION  5 max. watts 

Typical Operatiffl ° OW to At 
lo Mc 8o Mc 

DC Plate Voltage   300 300 volts 
DC Grid-14o.3 Voltage °   0 0 volts 

EC Grid-No.2 Voltage°   32000 ( 75 75 volts 32000 ohms 
f -45 -45 volts 

EC Grid-No.1 Voltage" . • . . 30000 30000 ohms 
1400 1400 ohms 

Peak RF Grid-No.1 Voltage. . • • 65 65 volts 
DC Plate Current   25 25 ma 
DC Grid-No.2 Current   7 7 ma 
DC Grid-No.1 Current (Approx.) 1.5 1.5 ma 
Driving Power (Approx  )   0.2 0.3 watt 
Power Output (Approx.) • . . 5.4 542 watts 

Circuit Values: 

Grid-No. 1-Circuit Resistance   f 5000 min. ohms 
1 100000 max. ohms 

0 mfg  mar output is approximately 5.0 watts for 40 Mc and 4.5 watts 

16 19 ma 
17.9 20.5 ma 
1.5 2.0 ma 
3.5 4.5 ma 
3500 3600 mhos 

• ° °° " me,e: See next 0494. 
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5618 
VHF POWER PENTODE 

FREQUENCY MULTIPLIER 

Maximum ICAS" Ratings, Absolute Values: 

DC PLATE VOLTAGE   
DC GRID-No.2 (SCREEN) VOLTAGE  
DC GRID-No.1 (CONTROL-GRID) VOLTAGE  
DC PLATE CURRENT   
DC GRID-No.1 CURRENT   
PLATE INPUT  
GRID-No.2 INPUT  
PLATE DISSIPATION  

• • 

300 max. volts 
125 max. volts 

-125 max. volts 
30 max. ma 
3 max. ma 

7.5 max. watts 
2 max. watts 
5 max. watts 

Typical OPeration: . Doubler Tripler 
to 8o Mc to 8o Mc  

DC Plate Voltage   300 300 volts 
DC Grid-No.3 Voltage'   0 0 volts 
DC Grid-No.2 Voltage°  f 75 75 volts 

1 41000 41000i ohms 

DC Grid-No.1 Voltage¿  f -125 -125 volts 
68000 68000 ohms 

Peak RF Grid-No.1 Voltage. 160 160 volts 
DC Plate Current   25 25 Ma 
DC Grid-No.2 Current   5.5 5.5 ma 
DC Grid-No.1 Current (Approx.) 1.85 1.85 ma 
Driving Power (Approx  )   0.75 0.75 watt 
Power Output (Approx.)## 4.2 3.4 watts 

Circuit Values: 

Grid-No. 1-Circuit Resistance 5000 min. ohms 
100000 max. ohms 

fé i;,Ifeifg:logrognte:::rrUireely 3.5 watts for doubler service and 

' For serdes filament arrangement, filament voltage is applied between 
pins No.1 and No.7. The grid-No. I voltage is referred to pin NO.1, and 
grid-No.3 (pin No.N) is connected to pin No.i. 

• For parallel filament arrangement, filament voltage is applied between 
pin No.5 and pins No.1 and No.7 connected together. The grid-No.1 
voltage is referred to pin No.5 and grid No., (pin No.4) is connected 
to pin wo.5. 

" Intermittent Commercial and Amateur Service. 
e For dc filament supply. 
'lm Obtained from a fixed supply or by agrid-No.1 resistor (30000) or cath-

ode resistor (1400. 
Obtained from a separate source, or from the plate voltage supply with 
a voltage divider. Series screen resistor of value shown should be 
used only where the 5618 is employed as a buffer amplifier and is not 
keyed. 
Key-down conditions per tube without amplitude modulation. Modulation 
essentially negative may se used if the positive peak of the audio-
frequency envelope does not exceed 115% of the carrier conditions. 
Filament may be connected in either parallel or series arrangement. 
With parallel connection, grid No.3 (pin No.a) is connected to pin 
No.5; for series opération, connect pin NO.4 to pin No.l. 
Obtained fromafixed supply, or by agrid-No.1 resistor of value shorn. 

cm 

• 

a 
• 
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5671 

Power Triode 
(-- FORCED-AIR COOLED 

GENERAL DATA 

Electrical: 

Filament, Multistrand Thoriated Tungsten: 
Excitation  Single-Phase AC or DC 
Voltage'  11 ± 5% volts 
Current at heater volts = 11  285 amp 
Minimum heating time  15 sec 

Amplification Factor for grid volts = 
-50, plate amperes - 2  40 

Direct lnterelectrode Capacitances 
(Approx.): 
Grid to plate   50 eief 
Grid to filament  90 Nif 
Plate to filament   1.5 Pea 

Mechanical: 

Operating Position  Vertical, filament end up 
Maximum Overall Length  25" 
Maximum Diameter  17" 
Weight (Approx  )  228 pounds 
Radiator  Integral part of tube 
Air Jacket  RCA-241F1 

F -Filament 

G -Grid 

P -Plate 

Theruel: 

Air Flow: 
Through radiator—The specified air flow for various plate 

dissipations as indicated below should be delivered by a 
blower vertically upward through the radiator before and 
during the application of any voltages. Filament power, 
plate power, and air may be removed simultaneously. 

Plate Dissipation  15 20 25 kw 
1 Air Flow   1100 1450 1800 cfm 

Static Pressure  0.85 1.5 2.2 in. of water 

To filament seals  10 min. cfm 

The specified air flow should be directed from a l-1/4"-
diameter nozzle into the filament header before and during 
the application of any voltages to limit the temperature 
of the filament seals to the maximum value. 

...Indicates a change. 
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5671 

Input Air Temperature (To radiator)   45 max. 
Radiator Temperature  180 max. 
Bulb Temperature  180 max. 
Seal Temperature (Filament, grid, 

and plate)  165 max. 

AF POWER AMPLIFIER and MODULATOR -- Close 8 
Maximum CCSb Ratings, Absolute-Naximum Values: 
DC PLATE VOLTAGE  15000 max. volts 
MAX.-SIGNAL DC PLATE CURRENTe   6 max. amp 
MAX.-SIGNAL PLATE INPUTe  90 max. kw 
PLATE DISSIPATION°  25 max. kw 

Typical Operation4 

Wainer are for a #sies 
Filament Voltage  10 11 volts 
DC Plate Voltage  10200 15000 volts 
DC Grid Voltage   -220 -320 volts 
Peak AF Grid-to-Grid Voltage  900 1600 volts 
Zero-Signal DC Plate Current  0.6 0.6 amp 
Max.-Signal DC Plate Current  5.8 10 amp 
Effective Load Resistance 

(Plate to plate)  3600 3320 ohms 
Max.-Signal Driving Power (Approx.)d. 120 600 watts 
Max.-Signal Power Output (Approx  )   37 100 kw 

PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

Carrier conditions pertube for use 
with a max. modulatlon factor of I 

Maximum CCP Ratings, Absolute—Maximum Values: 

DC PLATE VOLTAGE  12500 max. volts 
DC GRID VOLTAGE   -2000 max. volts 
DC PLATE CURRENT  4.5 max. amp 
DC GRID CURRENT   1 max. amp 
PLATE INPUT   55 max. kw 
PLATE DISSIPATION   17 sex. kw 

Typical Operation: 

Alz.6* 
Filament Voltage  10 11 volts 
DC Plate Voltage  10200 12500 volts 
DC Grid Voltage:' 

From a fixed supply of  -1500 -1500 volts 
From a grid resistor of   2100 1500 ohms 

Peak RF Grid Voltage  2070 2180 volts 
DC Plate Current  3.3 4 amp 
DC Grid Current (Approxj 0  72 1 amp 
Driving Power (Approx.)T  1350 1960 watts 
Power Output (Approx  )   28 40 kw 

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



5671 

( 

RF POWER AMPLIFIER and OSCILLATOR -- Class C Telegraphy 

Key-down condittons per tube without modulationg 

/Wig» CCSb Ratings, Absolute-Maximum Vajues: 

DC PLATE VOLTAGE  15000 max. volts 
DC GRID VOLTAGE   —2000 max. volts 
DC PLATE CURRENT  8 max. amp 
DC GRID CURRENT   1 max. amp 
PLATE INPUT   100 max. kw 
PLATE DISSIPATION   25 max. kw 

Typical Operation: 

At 1.61ic 

Filament Voltage  10 11 volts 
DC Plate Voltage  12500 15000 volts 
DC Grid Voltage:h 

From a fixed supply of  —1250 —1500 volts 
From a cathode resistor of  190 225 ohms 
From a grid resistor of   1300 1500 ohms 

Peak RF Grid Voltage  1970 2270 volts 
DC Plate Current  5.8 6 amp 
DC Grid Current (Approx.) 0  95 1 amp 
Driving Power (Approx.)f  1700 2040 watts 
Power Output (Approx  )   55 70 kw 

4 When the 5671 is operated at less than maximum ratings, the filament 
voltage may be reduced to 9.75 volts. 

CCS Continuous Commercial Service. 

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

d The driving stage should have good regulation and should be capable 
of supplying considerably more than the required driving power. 

Obtained from a fixed supply, grid resistor, or a combination of both. 

Low Frequency driving power is absorbed by the grid and grid resistor 
and does not include circuit losses. At higher frequencies the power 
furnished by the driver must be greater because of increased tube and 
circuit losses. 

0 Modulation essentially negative may be USed If the positive peak of the 
audio-frequency envelope does not exceed 1151 of the carrier conditions. 

Obtained from a fixed supply, a cathode resistor, a grid resistor, or 
from a combination of a fixed supply and self-bids 

CHARACTERISTICS RARE VALUES FOR EQUIPMENT DESIGN 

Note Nln. Max. 

Filament Current  1 265 305 amp 
Amplification Factor 12 35 45 
Direct lnterelectrode Capacitances: 
Grid to plate   45 59 µµf 
Grid to filament  72 104 µµf 
Plate to filament   1.1 1.9 NA" 

Plate Voltage   1,3 3200 4200 volts 
Plate Voltage 1  4 6700 8700 volts 
Grid Voltage 1  5 —310 —490 volts 

1 Grid Voltage 1  6 — 1100 volts 

mw indicates a change. 

•••• 
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Peak max. 
Peak Cathode Current  7 50 — amp 
Grid Current 1  6 — 9.5 amp 
Useful Power Output 1 8  59 — kw - 

Rote 1: With 11 voila ac on filament. 

Mote 2: With dc grid voltage of -50 volts and dc plate voltage adjusted 
to give dc plate current of 2 amperes. 

Note 3: With dc KigleeltMeirglOorlt=e% plate voltage adjusted 

Note 4: Withdc grid voltage of -100 volts and dc plate voltage adjusted 
to give dc plate current of 2 amperes. 

Rote 5: With dc plate voltage of 15000 volts and dc grid voltage adjusted 
to give dc plate current of 50 ma. 

Note 6: with dc plate voltage of 2600 volts and instantaneous grid 
voltage adjusted to give instantaneous plate current of 35 
amperes. 

Mote 7: Represents the maximum usable cathode current (plate current and 
grid current) for the tube under any condition of operation. 

Note 8: In self-excited oscillator circuit and with dc plate voltage of 
15000 volts, dc plate current of 6.6 amperes, dc grid current of 
0.8 to 1.0 ampere. grid resistor of 1600 t 10% ohms, and 
frequency of 1.6 NC. 

MAXIMUM RATINGS vs OPERATING FREQUENCY 

FREQUENCY 10 18 25 Mc 

MAXIMUM PERMISSIBLE PERCENTAGE 
OF MAXIMUM RATED PLATE VOLTAGE 
AND INPUT: 

Class C Telephony (Plate— 
Modulated) 100 88 80 5 

Class C Telegraphy 100 88 80 5 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. se> 
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12 HOLES 
.177" DIA. 

(N216 DRILL 

1 30.t.5* 

7.328" 
t.015" 
DIA. 

I3Cet.5° 

EXHAUST TUBE CO‘tp‘ 

25" 
MAX. 

t: 

2.1-"MAX. 
4 

AIR 
CONTROL 
BAND 

II" 
II 

MAX. 
DIA. 

DIA. 

PLATE 
TERMINAL 

2 FILAMENT TERMINALS 
.676" t .010" DIA. 

SEE NOTE 

6.250" 
MAX. 

3" 
21-
4 

MAX. 

AIR—COOLED 
RADIATOR 

92CM— 6897R3 

tOTE: FLEXIBLE CONNECTIONS ARE REQUIRED. 
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TYPICAL PLATE CHARACTERISTICS 

L 

-  
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TYPICAL CONSTANT-CURRENT CHARACTERISTICS 

=II VOLTS AC 

Ic GRID AMPERES 
Ib=vi ATE AmrnnEE. 

o o 
o o 
.0 e N 
GRID VOLTS (EC) 

92CM-6909 
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5675 

Medium-Mu Triode 
GLASS-METAL PENCIL TYPE 

FAST WARM-UP TIME STURDY COAXIAL-ELECTRODE STRUCTURE 

For Cathode-Drive Applications with Full Input 
up to 1700 Mc and with Reduced Input up to 
3000 Mc, and  at Altitudes up to 100,000 Feet 

GENERAL DATA 

o 

Electrical: 

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

Amplification Factor  20 
Transconductance, for dc plate ma. = 24, 

dc plate volts - 135  6200 gifts 
Direct Interelectrode Capacitances:* 
Grid to plate   
Grid to cathode   
Plate to cathode  

Mechanical: 

Operating Position 
Dimensions  
Socket for Heater Pins 

Cinch 54A16325*, 
or equivalent 

Terminal Connections (See Dimensional Outline): 

1.4 Pf 
2.4 
0.09 max. Pf 

Any 
See Dimensional Outline 
 Grayhill No.22-3* 

H - Heater 
K - Cathode 

G - Grid 
P - Plate 

Thermal: 

Plate-Seal Temperature  175 max. Oc 

RF POWER AMPLIFIER AND OSCILLATOR -- Class C Telegraphy 
Key-down conditions per tube without amplitude modulation d 

Maximum CCS° Ratings, Absolute-Maximum Values: 

For altitudes up to loo,000 feet 
and frequencies uP to 1700 Mc 

DC PLATE VOLTAGE  300 max. volts 
, DC GRID VOLTAGE   -90 max. volts 
) DC CATHODE CURRENT  30 max. Ma 

...Indicates a change. 
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5675 

DC GRID CURRENT   8 max. ma 
PLATE INPUT   5 max. watts 
PLATE DISSIPATION f  5 max. watts (-) 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode  90 max. volts 

Heater positive with 
respect to cathode  90 max. volts 

Typical CCS° Operation: 

As oscILLator in cathode-drive circuit n 
At frequency of 1700 3000 Mc 

DC Plate-to-Grid Voltage  128 151.5 volts 
DC Cathode-to-Grid Voltage  volts 

From a grid resistor of   2000 50à0 ohms 
DC Plate Current  25 29 - ma 
DC Grid Current (Approx.)   4 0.3 ma  

( ) Useful Power Output (Approx.)   475 50 ms 

Maximum Circuit Values: 
Grid-Circuit Resistance   0.1 max. megohm 

Without external shield. 

Grayhill,.Inc., 561 millgrove Ave., LaGrange, Illinois. 

C Cinch Manufacturing Company, 1026 South Homan Avenue, Chicago, Illinois. 

d Modulation essentially negative may be used if the positive peak of 
the audio—frequency envelope does not exceed 115 per cent of the 
carrier conditions. 

• Continuous Commercial service. 

In applications where the plate dissipation exceeds 2.5 watts, it is 
important that a large area of contact be provided between the plate 
cylinder and the connector to provide adequate heat conduction. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Mote Min, Max. 

Heater Current  1 0.125 0.145 amp 
Direct Interelectrode 
Capacitances: 
Grid to plate   - 1.2 1.6 Pf 
Grid to cathode   - 2.0 2.6 Pf 
Plate to cathode  - - 0.09 Pf 

Heater-Cathode Leakage Current: 
Heater negative with 

respect to cathode 1  2 - 100 ma ) 
Heater positive with 

respect to cathode 1  2 - 100 ma 
Leakage Resistance: 
From grid to plate and cathode 
connected together  1.3 /5 - medics 

From plate to grid and cathode 
connected together  1.4 25 - segohms , -\ 

Reverse Grid Current  1.5 - 1 Pa ( ) 
Emission Voltage  6 - 14 volts - - 
Amplification Factor 1  7 15 25 
Transconductance 1  7 5100 7700 mmhos 

RADIO CORPORATION OF AMERICA 
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Plate Current (1) 
Plate Current (2) 
Power Output 

17 17 31 
18 - 100 
1  9 500 OW 

ma 

Note 1: With 6.3 volts ac or dc on heater. 
Note 2: With 100 volts dc between heater and cathode. 

Note 3: With grid 100 volts negative with respect to plate and cathode 
which are connected together. 

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

Note 5: With dc plate voltage of 150 volts, dc grid voltage of -2 volts, 
grid resistor of 0.1 megohm. 

Note 6: 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 7: with dc plate-supply voltage of 135 volts, cathode resistor of 
68 ohms, and cathode bypass capacitor of 1000 pf. 

Iota 8: With dc plate voltage of 120 volts and dc grid voltage of -25 
volts. 

Mote 9: With dc plate voltage of 120 volts, grid resistor adjusted to 
give a dc plate current of 25 milliamperes in a cavity-type 
oscillator operating at 1700 t 5 Mc. 

SPECIAL TESTS AND PERFORMANCE DATA 

Low-Frequency Vibration Performance: 

This test (similar to MIL-E-ID, paragraph 4.9.19.1) 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 150 

volts, grid voltage of -2.5 volts, and plate load resistor 

te 10,000 ohms. The tubes are vibrated in a plane perpen-
dicular to the tube axis at 25 cps at an acceleration of 
2.5 g. The ras output voltage across the plate load 

resistor as a result of vibration of the tube will not 
exceed 100 millivolts. 

High-Frequency Vibration Performance: 

This test (similar to MIL-E-ID, paragraph 4.9.19.2) Is 
performed on a sample lot of tubes every 90 days. The tube 

is vibrated perpendi‘ular to its e.ls, with no voltages 

applied to the tube. Vibration frequency is 40 to 60 cps and 
acceleration is 10 g. At the end of this test, tubes will 

meet the following limits: 

Heater-Cathode Leakage Current  100 max. 

For conditions shown under Characteristics Range Values 

Notes 1,2. 
Low-Frequency Vibration Irms)   100 max. mv 

For conditions shown above under Low-Preguency Vibration 

Performance. 
Transconductance  5100 min. *mhos 

For conditions shown under Characteristics Range Values 

Notes 1,7. 
Plate Current (21   100 max. Ma 

For conditions shown under Characteristics Range Values 

Rotes 2,8. 
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Shorts and Continuity Test: 

This test (similar to MIL-E-1D, paragraph 4.7.31 is 

performed on al l tubes from each product ion 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 togethec ad Luuus,tedivihe grid lerminal 

through the shorts test equipment. Tubes are tapped with a 

rubber tapper three times in each of three mutually perpendic-

ular 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-I-0, Amendment 5. 

Glass Seal Fracture Tests: 

Fracture tests are performed on a sample lot of tubes 
every 40 days. 

I. Tubes are placed on supports spaced 15/16. t 1/64" apart 

with the grid flange centered between these supports. Tubes 

will withstand gradual application, perpendicular to the tube 

axis, of a force of 30 pounds upon the grid flange without 

causing fracture of the glass insulation. 

2. Tubes are held by clamping to the cathode cylinder. 

Tubes will withstand gradual application of a torque of 12.5 
Inch-pounds upon the plate terminal without causing fracture 

of the glass insulation. 

Dynamic Life Performance: 

This test Is to MIL-E-ID, paragraph 4.11.3.21 is 
performed on a sample lot of tubes from each production run 

to insure high quality of rf performance. Each tube is life-

tested in a cavity-type oscillator at 500 t 15 Mc under the 
following conditions: 

Heater voltage of 6.3 volts, plate-supply voltage of 300 

volts, cathode resistor Is adjusted to give a dc plate current 

of 30 ma and value is recorded. At the end of 500 hours, 

the tube will not show permanent shorts or open circuits and 

will becriticizedfor the total number of defects in the 

sample lot and for the number of tubes failing to meet the 

following limit: 

Power Output  0.2 min. watt 

For conditions shown under Characteristics Range Values 

Rotes 1,9. 

OPERATING CONSIDERATIONS 

The mounting fur this type in coaxial-line, parallel-line, 

or lumped circuits may support the tube securely by any one 

of the three terminals. Connect i ons to t he other two terminals 
must be made by contacts with flexible leads. 

The mounting for this type in cavity-type circuits should 
preferably support the tube by the grid flange which should 

make firm contact to the cavity surface. 

RADIO CORPORATION OF AMERICA 
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The heater pins of this type should not be soldered to 
circuit elements. The heat of the soldering operat Ion may 
crack the glass seals of the heater pins and damage the tube. 

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, precaut ions must be taken to 

hold the peak heater-cathode voltage to the maxlmum-rated va I ues. 

1.-- .230« MAX. 

2.012" 
MAX. 

5.020 

I .580" 
MIN. 

1..805250" 
1 

+.060 
-.035 

1.64e 

t.078 1: t 

. 1I8r0;.' 
.025" 
MAX. 

.04d" MAX. 

.02et .0021)1A. 
2 HEATER PINS 

METAL 
PLATE TERMINAL 
.250" ± .00e DIA. 

(NOTE I) 

GLASS .687" 
MAX. DIA. 

.032 
F— ± .003" 

" 

4--METAL 
GRID TERMINAL 
.812 t .005" DIA. 
(NOTES 18.2) 

METAL 
CATHODE TERMINAL 

.250" t .005W DIA. 

_É .080" MAX. 
UNT IN N ED 

.115" t .040"AT 
TIPS OF PINS 

92CS-7340R4 

NOTE I: MAXIMUM ECCENTRICITY OF CENTER LI NE I AXIS) OF 
PLATE TERMI NAL OR GRID-TERMINAL FLANGE WITH RESPECT TO THE 
CENTER LINE (AXIS/ OF THE CATHODE TERMINAL IS 0.010". 

NOTE 2: TILT OF GRID-TERMINAL FLANGE WITH RESPECT TO RO-
TATIONAL AXIS OF CATHODE TERMINAL IS DETERMINED BY CHUCKING 

THE CATHODE TERMINAL, ROTATING THE TUBE, AND GAUGING THE 
TOTAL TRAVEL DISTANCE OF THE GRID-TERMINAL FLANGE PARALLEL 

TO THE AXIS AT A POINT APPROXIMATELY 0.020" INWARD FROM 

ITS EDGE FOR ONE COMPLETE ROTATION. THE TOTAL TRAVEL 

DISTANCE WI LL NOT EXCEED 0.020". 

RADIO CORPORATION OF AMERICA 
le; Electron Tube Division Harrison, N. J. 
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Power Triode 
VHF GRID-DRIVE OR CATHODE-DRIVE OPERATION 

INTEGRAL RADIATOR 
FORCED-AIR COOLED 
THORIATED-TUNGSTEN 

FILAMENT 

4000 WATTS CW OUTPUT AT 220 Mcht 
7000 WATTS CW OUTPUT AT 30 Mc/s 

6350 WATTS VHF TV OUTPUT 
AT 216 Mc/s 

For Use In VHF Television and CW Service in 
Stationary and Portable Equipment 

ELECTRICAL 
Filamentary Cathode, Thoriated -Tungsten Type. 

  112.6 typ V 
118.2 max V 

Voltage (AC or DC) 

Current: 
Typical value at 12.6 volts  29 A 
For starting, even momentarily   175 max A 

Cold Resistance  0.052 n 
Heating Time    15 min e 
Amplification Factor   29 
Direct Interelectrode Capacitances 

Grid to plate  18 pF 
Grid to filament   19 pF 
Plate to filament  0.5 pF 

MECHANICAL 

Operating Position  Vertical, either end tep 
Maximum Overall Length 7  12 in 
Maximum Diameter (See Dimensional Outline) 4  68 in 
Weight (Approx.)   6-1/4 lbs 
Radiator   Integral part of tube 
Terminal Connections (8ee Oisensioniel Outline) 

F -Filament 
FM-Filament 

Mid-Tap 
G -Grid Terminal 

(Flange) 
P -Plate Terminal 

(Radiator) 

THERMAL 

Fu 

P (RADIATOR) 

Air Flowh 
Through Radiator—Adequate air flow to limit the plate-core 

temperature to 180° C should bedelivered by a blower through 
the radiatorbeforeandduringtheapplicationofall voltages. 
The flowofincoming air at temperatures up to 45° C are given 
for various plate dissipations indicated in the following 
tabulation: 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. J. 
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Percentage of maximum rated 
plate dissipation for each class 
of service  e . . 100 80 60 per cent 

Minimum air flow   300 214 125 cfm 
Static pressure  2.9 i.47 0.58 in 

To grid and Filament terminals   10 min cfm 
The specified air flow from a 1"-diameter nozzle should be 
directed into thefilament header beforeandduring theaPPli-
cation of any voltages in order to limit the temperature of 
the filament andgrid terminalsto thespecifiedmeximumvalue. 

Daring standby operation—Cooling air is required when heater 
vcltar in aoplied to the tube. 

Terminal Temperature (Filament, grid, 
and plate)   180 max °O 

Plate Core Temperature (See M.,n,Lonal %dim) 180 max °C 
Bulb Temperature (At hottest part)   180 max °C 

AF POWER AMPLIFIER & MODULATOR -- CLASS Eli 

Maximum CCS Ratings, Absolute-Maximum Values 

DC Plate Voltage   6200 V 
Max.-Signal DC Plate Current   1.5 A 
Max.-Signal Plate Input  8700 W 

-.-Plate Dissipation  WDOO W 

Typical Operation 

Values are for 2 tubes 

DC Plate Voltage   4700 V 
DC Grid Voltage  -200 V 
Peak AF Grid-to-Grid Voltage   900 V 
Zero-Signal DC Plate Current   0.3 A 
Max.-Signal DC Plate Current   2.8 A 
Effective Load Resistance (Plate to plate)  3640 11 
Max.-Signal Driving Power (Approx  )   195 W 
Max.-Signal Power Output (Approx.)   8800 W 

RF POWER AMPLIFIER -- CLASS B TELEVISION SERVICE., 

Synchroolzing-level conditions per tube unless otherwise 
specified at frequency of 54 to 216 Me 's 

Maximum CCS Ratings, Absolute-Maximum Values 

DC Plate Voltage   4500 V 
DC Plate Current   2 A 
DC Grid Current (Pedestal level) 0  325 A 
Plate Input  9000 W 
Plate Dissipation  4000 W 

Typical Operation in Cathode-Drive Circuit 

Bandwtdth of 10 e.5 6 Me , 
DC Plate Voltage   3000 3200 4300 V 
DC Grid Voltage  -105 -110 -150 V 
Peak RF Grid Voltage 

Synchronizing level   380 435 500 V 
Pedestal level   290 310 355 V 

DATA I RADIO CORPORATION OF AMERICA le 
Electronic Components and Devices Harrison, N. I. 
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Bandwidth of 10 8.5 6.0 Mc/s 
DC Plate Current 

Synchronizing level   1.8 1.8 2 A 
Pedestal level 1  36 1.95 1.5 A 

DC Grid Current 
Synchronizing level  0.265 0.400 0.499 A 
Pedestal level   0.115 0.130 0.118 A 

Driving Power (Approx.) 
Synchronifng level  625 770 989 W 

Power Output (Approx.) 
Synchronizing level   3150 4000 6350 W 
Pedestal level   1800 2300 3590 W 

GRID-MODULATED RF POWER AMPLIFIERJ 
CLASS C TELEVISION SERVICE 

Synchronizing-level conditions per tube unless 
otherwise specified. At frequency of 54 to 216 Mc/s 

Maximum CCS Ratings, Absolute-Maximum Values 

DC Plate Voltage   3700 Y 
DC Grid Voltage (White level)  -800 V 
DC Plate Current   1.9 A 
DC Grid Current (Pedestal level)   0.225 A 
Plate Input  6500 W 
Plate Dissipation  4000 W-. 

Typical Operation in Cathode-Drive Circuit 

Bandwidth of 8.5 Mc/s 
DC Plate Voltage   3200 Y 
DC Grid Voltage 

Synchronizing level   -110 V 
Pedestal level   -220 V 
White level  -520 V 

Peak RF Grid Voltage   495 V 
OC Plate Current 

Synchronizing level   1.8 A 
Pedestal level   1.25 A 

DC Grid Current (Approx.) 
Spichronizirg level 0  400 A 
Pedestal level 0  130 A 

Driving Power (Approx.) 
Synchronizing level  770 W 

Power Output (Approx.) 
Synchronizing level  4000 W 
Pedestal level   2300 W 

PLATE-MODULATED RF POWER AMPLIFIER -- CLASS C TELEPHONY-I 

Carrier conditions per tube for use with a 
maximum modulation factor of 1 

Maximum CCS Ratings, Absolute-Maximum Values 

DC Plate Voltage   5000 V 
DC Grid Voltage  -1000 V 
DC Plate Current   1 A 
DC Grid Current  0.3 A 
Plate input  5000 W 
Plate Dissipation  2700 

RADIO CORPORATION OF AMERICA 
Vie Electronic Components and Devices Harrison, N. J. 
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Typical Operation in Grid-Drive Circuit 

Up to At 
30 Mc/s 110 Mc/s 

DC Plate Voltage   4700 4000 V 
I DC Grid Voltage  -400 -850 V 

From a gril resi stor of  1425 1460 n 
Peak RF Grid Voltage'  675 600 V 
DC Plate Current   0.96 0.93 A 
DC Grid Current (Approx  )   0.28 0.24 A 
Driving Power (Approx  )   170 130 W 
Power Output (Approx.)   3700 2800 W 

Typical Operation inCathede-DrIve Circuit 
Up to At 
30 Mcis 110 Mc/s 

DC Plate Voltage   4700 4000 V 
DC Grid Voltage  -400 -350 Y 
From a gi-' 1 r-t=;stor of   1425 1460 n 

Peak RF Grid Voltage   675 600 V 
DC Plate Current   0.96 0.93 A 
DC Grid Current (Approx  )   0.28 0.24 A 
Driving Power (Approx.) b   720 600 V 
Power Output (Approx.)   4200 3200 W 

RF POWER AMPLIFIER &OSCILLATOR -- CLASS C TELEGRAPHY.) 
AND 

RF POWER AMPLIFIER -- CLASS C PM TELEPHONY 

Maximum CCS Ratings, Absolute-Maximum Values 

DC Plate Voltage   6200 V 
DC Grid Voltage  -1000 V 
DC Plate Current   1.4 A 
DC Grid Current  0.3 A 
Plate Input  8700 W 

.... Plate Dissipation  4000 W 

Typical Operetlee la grid-Orly* Circuit 
Up to 30 Mc/s 

DC Plate Voltage   6000 V 
DC Grid Voltage 

From a fixed supply of   -550 Y 
From a grid resistor of  1900 n 
From a cathode resistor of   360 0 

Peak RF Grid Voltage   875 V 
DC Plate Current   1.25 A 
DC Grid Current (Approx  )   0.290 A 
Driving Power (Approx  )   225 W 
Power Output (Approx.)   6000 W 

...... Typical Operation In Cathode-Drive Circuit 
Up to At At 
30 Mc/s 110 Mc/s 220 Mc/s 
6000 6000 4800 V DC Plate Voltage 

DATA 2 RADIO CORPORATION OF AMERICA el® Ii 
Electronic Components and Devices Harrison, N. J. kid', 
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Up to At At 
30 Weis 110 Mc/s 220 Melt 

DC Grid Voltage 
From a fixed supply of . . • -550 -me -200 Y 

1 From a grid resistor of. . • 1900 4100 807 n 
From a cathode resistor of • 360 740 134 n 1 

Peak RF Grid Voltage   875 1350 432 V 1 
DC Plate Current   1.25 1.1 1.25 A 
DC Grid Current (Approx.). 0.290 0.245 0.25 A 
Driving Power (Approx  )   1225 1680 542 W 
Power Output (Approx.) . . . 7000 5500 4000 W 

SELF-RECTIFYING OSCILLATOR OR AMPLIFIER -- CLASS Ci 

Maximum CCS Ratings, Absolute-Maximum Values 

AC Plate Voltage (RMS)   7000 
DC Grid Voltage  -300 
DC Plate Current   0.635 
DC Grid Current  0.135 
Plate Inputc   4900 
Plate Dissipation  4000 

V 
V 
A 
A 

W—. 

Typical Operation 

AC Plate Voltage (RMS)   6600 V 
DC Grid Voltage  -127 V 
DC Plate Current 0  625 A 
DC Grid Current (Approx  ) 0  105 A 
Driving Power (Approx.)d   60 W 
Power Output (Approx.)   3350 W 

AMPLIFIER OR OSCILLATOR -- CLASS C1 

With separate, rectified, unfiltered, 
single-phase, full-care piste supply 

Maximum CCS Ratings, Absolute-Maximum Values 

DC Plate Voltage   5800 V 
DC Grid Voltage  -600 V 
DC Plate Current   1.25 A 
DC Grid Current 0  270 A 
Plate Inputd   8600 W 
Plate Dissipation  4000 W.. , 

Typical Operation 

DC Plate Voltage   SOCO V 
DC Grid Voltage  -260 V 
DC Plate Current   1.2 A 
DC Grid Current (Approx  ) 0  260 A 
Driving Power (Approx.)f   150 W 
Power Output (Approx.)   5850 W 

Driver modulated approximately 30%. 

b Carrier power of driver modulated 100%. 

e Plate input is 1.11 t imes the product et the ac voltage (rae) and the dc 
plate current. 

d From a self—rectified driver. 

Indicates a change. 

relee RADIO CORPORATION OF AMERICA 
ilak Electronic Components and Devices Harrison, N. J. 
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Plate input is 1.23 tin« the product of the de plate voltage and the de 
plete current. 

From • driver with a rectified, unfiltered, aingle-phese, full-wave plate 
supply. 

The fallowing frotnete@ epply t, the RCA frans.itting fog, °Pirating Con— 
'siderations given at front ot this section. 

0 See Electrical Conaiderationa-Filament or Heater. 

See Cooling Conaiderationa-foreed-Air Cooling. 

J See Cl f Service. 

RATINGS VS FREQUENCY 

FREQUENCY 

Maximum Permissible Percentage 
of Maximum Rated Plate Voltage 
and Plate Input 

Class 13 Television Service 
Class C Television Service 
Class C Telephony, Plate-
Modulated 

Class C Telegraphy and 
FM Telephony 

Class C Amplifier or Os-
cillator, Self-Rectifying 

Class C Amplifier or Os-
cillator with Separate, Rec-
tified, Unfiltered Plate 
Supply 

Maximum Permissible Percentage 
of Maximum Rated DC Grid Volt-
age and DC Grid Current 

Class 8 Television Service 
Class C Television Service 

30 110 220 Mc/s 

Class CTelephony, Plate-
Modulated 

Class C Telegraphy and 
FM Telephony 

Class C Amplifier or Os-
cillator, Self-Rectifying 

Class C Amplifier or Os-
cillatorwithSeparate, Rec-
tified, Unfiltered Plate 
Supply 

Full Ratings-54 to 216 Mcis 
Full Ratings-54 to 216 Mc/s 

100 

100 

100 

100 

84 

84 

84 

84 

72 

72 

72 

72 

Full Ratings-54 to 216 Mc/s 
Full Ratings-54 to 216 Mc/s 

Volt. Cur. 

100 

100 

100 

100 

100 

100 

100 

100 60 6, 

CURACTERISTIC3 RA862 VALUES 
Note Nile Nos 

Filament Current   1 27 SI A 
Amplification Factor   1,2 25 38 
Direct lnterelectrode Capacitances 

Grid to plate  
Grid to filament   
Plate to filament  

18.5 20.5 pF 
15.5 22.5 pF 
0.38 0.62 pF 

...Indicates a change. 

DATA 3 RADIO CORPORATION OF AMERICA 
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, Note Mtn Max 

Grid Voltage   1,3 -125 -190 V 
Plate Voltage  1,4 1350 1750 V 
Plate Voltage  1,5 2600 3400 V 
Useful Power Output  1,6 3 - kW 

Note I: With 12.6 volts ems on filament. 

Note 2: With de grid voltage of 25 vol d f  tap of file-
went supply, and deplete voltage adjusted to gave deplete c rrrrr t 
of 0.5 ampere. 

Note 3: ntle,,i á: upv..t,:12r:ez! !Ii./0g.W::;ear%ddc grid voltage adjusted 

Note 4: With dc grid voltage of 0 volts measured from center -tep of file-
ment stl004, and de plate voltage adjusted to give dc plate current 
of 0.5 ampere. 

Note 5: With de grid voltage of -50 volt. meesured from center -tep of fila-
ment aupply. end de piste voltage adjusted to give dc piste correct 
of 0.5 ampere. 

Note 4: In • self-excited. coaxial, oscillator circuit and with dc plate 
voltage of 5000 volt., de plate current of 1.1 emperete, grid re-
sistor of 1500 t 10% ohm., dc gr id current of 0.250 to 0.300 ampere, 
and frequency of 110 Ile/e. 

TOf e% RADIO CORPORATION OF AMERICA 
lie Electronic Components and Devices Harrison, N.1. 
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DIMENSIONAL OUTLINE 

:...— 2.5 
MAX1, 

I NO. 27 DRILL 
.144 DIA. 

3.5 

FILAMENT 

.31±.06 
MULTIPLE 

RIBBON LEADS 

FILAMENT 
MID-TAP 

FILAMENT 

2.50 

t.38 
3.94MAX. 

DI A.   

4.56 
2.03 .062 
DIA. t.015 

FLANGE 
(GRID) 

Ti' 
MAX. 

1 2.75 
MAX. 

3.118 
2.3111 

REFERENCE 
SURFACE 

RADIATOR 
(PLATE) 

5.25 
t.12 

EXHAUST 
CAP, MAKE NO MAX. 
CONNECTION 

4.62 2.06 

C— .5 MAX. 

920A-7058R3 

DIMENSIONS III MU 

e Temperature Ik  Point. 

Mote: Plane of (i'anent. leed. II not d  more than 3-1/2° hole plane 
paneling through AA'  1 to grad flange. 

DATA 4 RADIO CORPORATION OF AMERICA 
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Typical Constant-Current Characteristics 

Er = 12.6 VOLTS AC 
Ir = GRID AMPERES 
Ib = PLATE AMPERES ••• 
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5763 
VHF BEAM POWER TUBE 

9—PIN MINIATURE TYPE 

GENERAL DATA 
Electrical: 

Heater, for Unipotential Cathode: 
Voltage   6.0 t 10% 
Current   0.75   

Transconductance for plate 
current of 45 ma. . . . 7000   

Mu-Factor, Grid No.2 
to Grid No.1 . . 16 

Direct Interelectrode Capacitances:9 
Grid No.1 to Plate . . 0.3 max 
Input   9.5   
Output   4.5   

° WINO no extent«) 

. . me or dc volts 
amp 

pahos 

mmf 
mmf 
mmf 

Mechanical: 

Mourting Position   Any 
Maximum Overall Length   2-5/8" 
Maximum Seated Length   2-3/8" 
Length, Base Seat to Bulb Top (excluding tip.' . 2" t3/32" 
Maximum Diameter   7/8" 
Bulb   T-6-1/2 
Bas.   Smell-Button Naval 9-Pin (JERC No.E9-1) 

Basing Designation for BOTTOM VIEW   9K 

Pin 1-Plate s Pin 5-Heater 

Pin 2-No Pin 6-Grid No.2 

Connection Pin 7-Cathode 

Pin 3-Grid No.3 2 Pin 8-Grid No.1 

Pin 4-Heater I e Pin 9-Grid No.1 

PLATE-MODULATED RF POWER AMPLIFIER--Class C Telephony 
Con,,.. conditions par tube for une laith a lax. «Mutation factor of 1.0 

MS° /CAS»  
Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE   250 max. 
DC GRID-No.3 (SUPPRESSOR) 

VOLTAGE . . 
'DC GRID-No.2 (SCREEN) 

VOLTAGE . . . 250 mex. 250 max. volts 
DC GRID-No.1 (CONTROL-

GRID) VOLTAGE . . . -125 max. -125 max. volts 
DC PLATE CURRENT   40 max. 50 max. ma 
DC GRID-No.2 CURRENT . . 15 max. 15 max. ma 
DC GRID-No.1 CURRENT . . 5 max. 5 max. ma 
PLATE INPUT   10 max. 15 max. watts 
GRID-No.2 INPUT   1.5 max. 1.5 max. watts 
PLATE DISSIPATION   8 max. 12 Max. watts 

Oven: See next MM. 

MAY 3, 1954 

300 max. volts 

0 max. 0 max. volts 

WOE DIVISION 
maw Caereennen o miniVt. HARtneel, SIM 
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VHF BEAM POWER TUBE 

CCSe ICASee 
PEAK HEATER-CATHODE VOLTAGE: 

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

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

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

Typical Operation up to 30 Mc: 

DC Plate Voltage   250 300 
Grid No.3   Connected to cathode at socket 
DC Grid-No.2 Voltageé . e   250 250 volts 
DC Grid-No.1 Voltages . .   -39 -42.5 volts 
From a grid resistor of 39000 18000 ohms 

Peak RF Grid-No.1 Voltage . 46.5 53.5 volts 
DC Plate Current   40 50 ma 
DC Grid-No.2 Current . . .   5.6 6 ma 
DC Grid-No.1 Current 

(Approx.) . . . 1 2.4 me 
Driving Power (Approx.) ... . 0.05 0.15 watt 
Useful PowerOutput (Approx.) 6.4. 10. watts 

Maximum Circuit Values (CCS or ICAS Conditions): 

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

RF POWER AMPLIFIER OSCILLATOR—Class C Telegraphy° 
and 

RF POWER AMPLIFIER—Class C FM Telephony 

cese mole 
Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE . .  300 max. 350 max. volts 
DC GRID-No.3 (SUPPRESSOR) 

VOLTAGE . . . 0 max. 0 max. volts 
DC GRID-No.2 (SCREEN) 

VOLTAGE . . . 250 max. 250 max. volts 

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

DC PLATE CURRENT   50 max. 50 max. ma 
DC GRID-No.2 CURRENT   15 max. 15 max. ma 
DC GRID-No.1 CURRENT   5 max. 5 max. ma 
PLATE INPUT   15 max. 17 max. watts 

Obtained preferably from a separate source modulated with the plate 
supply, or from the modulated plate supply through a series resistor. 

A Obtained from grid—No.1 resistor or from a combination of grid—No.1 
resistor with either fixed supply or cathode resistor. 
Key down conditions per tube without amplitude modulation. Modulation 
essentially negative may be used if the positive peak of the audio— 
frequency envelope does not exceed 115% of the carrier conditions. 

e,se,n: See next page. —,Indicates a change 
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VHF BEAM POWER TUBE 

CCSe /CAS'. 

GRID-N0.2 INPUT   2 max. 2 max. watts 
PLATE DISSIPATION . . . . .   12 max. 13.5 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 

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

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

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

Typical Operation up to 80 Mc: 

DC Plate Voltage   300 350 volts 
Grid No.3   Connected to cathode at socket 
DC Grid-No.2 Voltage . . .   250 250 volts 
DC Grid-No.1 Voltage. . . .   -28.5 -28.5 volts 
From a grid resistor of .   18000 18000 ohms 

Peak RF Grid-No.1 Voltage .   37.5 37 volts 
DC Plate Current   50 48.5 ma 
DC Grid-No.2 Current . . .   6.6 6.2 ma 
DC Grid-No.1 Current 

(Approx.) . . . . 1.6 1.6 ma 
Driving Power (Approx.) . . . 0.1 0.1 watt 
Useful Power Output (Aporox.) 10.3. 12. watts 

Typical Operation at 50 Nc: 

DC Plate Voltage   300 - volts 
Grid No.3   Connected to cathode at socket 
DC Grid-No.2 Voltage . . .   250 .- volts 
DC Grid-No.1 Voltage" . . .   -60 - volts 
From a grid resistor of .   22000 - ohms 

Peak RF Grid-No.1 Voltage .   80 - volts 
DC Plate Current   50 _ ma 
DC Grid-No.2 Current . . .   5 - me 
DC Grid-No.1 Current (Approx ) 3 .. ma 
Driving Power (Approx.) . . . 0.35 _ watt 
Useful Power Output (Approx.) 7. - watts 

Maximum Circuit Values (CCS or ICAS Condltiona: 

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

FREQUENCY MULTIPLIER 

Maximum CC, Ratings, Absolute Values: 

DC PLATE VOLTAGE . . . . .  300 max. volts 
DC GRID-No.3 (SUPPRESSOR) VOLTAGE • • .  0 max. volts 
DC GRID-No.2 (SCREEN) VOLTAGE   250 max. volts 
DC GRID-No.1 (CONTROL-GRID) VOLTAGE . .   -125 max. volts 
DC PLATE CURRENT   50 max. ma 

Continuous Commercial SKY ice. 
" Intermittent Commercial and Amateur Service. 
e,m: See next page. 4- Indicates a change 
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VHF BEAM POWER TUBE 

OC GRID-No.2 CURRENT   15 max. ma 
DC GRID-No.1 CURRENI   5 ma 
PLATE INPUT   15 max. watts 
GRID-No.2 INPUT   2 max. watts 
PLATE DISSIPATION   12 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 

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

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

Typical Operation: Doubler Tr-spier 
to 175 Nc to 175 Nc 

DC Plate Voltage   
Grid No.3   
DC Grid-No.2 Voltage 
DC Grid-No.1 Voltage°   

From grzd resistor of   
Peak RF Grid-No.1 Voltage 
DC Plate Current   
DC Grid-No.2 Current   
DC Grid-No.1 Current (Approx.). 
Driving Power (Approx.) . . . . 
Useful Power Output (Approx.) • 

300 300 volts 
Connected to cathode at socket 

volts 
-75 -100 volts 

75000 100000 ohms 
95 120 volts 
40 35 ma 
4 5 ma 
1 1 ma 

0.6 0.6 watt 
2.1 n 1.3 e watts 

Maximum Circuit Values (For maximum rated conditions): 

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

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Mtn. Nax. 
Heater Current   1 0.69 0.81 amo 
rid No.1-Plate Capacitance   2 0.3 ggf 
Input Capacitance   2 8.0 11.0 ge 

Output Capacitance   2 3.8 5.2 golf 
Transconductance 1  3 5100 8900 µmhos 
Plate Curterd 13 33 57 ma 
Grid-No.2 Current 1  3 10 ma 
Reverse Grid-No.1 Current . 1,4 - 2 p.amp 

NOTE 1: With 6 volts ac or dc on heater. 

COTE 2: With no external shield. 

NOTE 3: With dc plate voltage of 250 volts, dc grid-No.2 voltage of 250 
volts, and dc gr,d-No.1 voltage of -7.5 volts. 

NOTE 4: With dc pinto voltage of 250 volts, dc grid-No.2 voltage of 250 
volts, dc grid-No.1 voltage of -7.5 volts, and grid-M0.1-Clrcult 
resistance of 0.1 megohm. 

• Obtained from a fixed supPlY, or by a grid-NO.1 resistor of value shown. 

This value of useful power is measured at load of output circuit. 

Data on Operating Freouencies for the 5763 are given 
on the sheet TRANS. TUBE RATINGS vs FREQUENCY 

-> indicates a chang 
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AVERAGE CHARACTERISTICS 
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AVERAGE PLATE CHARACTERISTICS 
WITH EC2 A3 VARIABLE 
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Power Triode 
WATER AND FORCED-AIR COOLED GROUNDED-GRID TYPE 

GENERAL DATA 
Electrical: 

Filament, Multistrand Thoriated-Tungsten: 
Voltage (AC or DC)  11 t 0.6 volts 
Current at filament volts - 11  285 amp 
Starting Current: It Is not necessary to provide means for 

limiting filament starting currentonthis 

type. Full rated filament voltage can be 
applied safely to the cold filament. 

Minimum Heating Time  15 sec 
Amplification Factor  40 
Direct lnterelectrode Capacitances 

(Approx.): 
Grid to plate   53 pf 
Grid to filament  89 pf 
Plate to filament 1  2 pf 

Mechanical: 
Operating Position  Vertical, filament end up 
Maximum Overall Length  24-1/2" 
Maximum Diameter  9-1/2" 
Terminal Diagram (See Dimensionat Outline): 

F-Fi 1 ament 
G -Grid 

P -Plate 

Thermal: 

Water Flow  20 to 25 gpm 
The specified water flow must start before the application 

of any voltages, and may be removed simultaneously with the 
filament and plate power. 

Air Flow: 
To plate seal and bulb: 

At frequencies below 1.7 Mc   Natural 
At frequencies above 1.7 Mc   Up to 250 cfm 

Adequate forced-air cooling should be provided to limit 

the temperature of the plate seal and bulb to their 
specified maximum values. The amount of air flow 

required will Increase with the operating frequency. 

The cooling air should start before the application of 
any voltages and should be distributed uniformly around 

the plate seal by means of a suitable air manifold and 
an airdeflector. The airflow may be removed simultane-

ously with filament and plate power. 
.-Inoicate. a Oange. 
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To filament seals and grid seal   10 min. cfm 
The specified air flow should be directed vertically 
from a I-1/4" diameter nozzle into the filament heater 
before and during the application of any voltages. It , 
may be removed simultaneously with filament and plate 
power. 

Outlet Water Temperature  70 max. °C 
Bulb Temperature  180 max. °C 
Seel Temperature (Filament, grid, and plate) • 165 max. oc 

AF POWER AMPLIFIER & MODULATOR -- Class B 

Maximum CCS Ratings, Absolute-Maximum Values: 

DC PLATE VOLTAGE  
MAX.-SIGNAL DC PLATE CURRENTb   
Max.-SIGNAL PLATE INPUTb  
PLATE DISSIPATIONb. 

Typical Push-Pull Operation: 

Values are for sr 

DC Plate Voltage  
DC Grid Voltage   
Peak AF Grid-to-Grid Voltage  
Zero-Signal DC Plate Current  
Max.-Signal DC Plate Current  
Effective Load Resistance 

(Plate to plate)   
Max.-Sig. Driving Power (Approx.)°.   
Max.-Sig. Power Output (Approx.). .   

tubes 

15000 max. volts 
6 max. amp 
90 max. kw 
50 max. kw 

10200 15000 volts 
-220 -320 volts 
900 1560 volts 
0.6 O. amp 
5.8 /2 amp 

3600 2640 ohms 
120 688 watts 
37 117 kw 

PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

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

Maximum CCS Ratings, Absolute-Maximum Values: 

DC PLATE VOLTAGE  12500 max. volts 
DC GRID VOLTAGE   -2000 max. volts 
DC PLATE CURRENT  5.0 max. amp 
DC GRID CURRENT. 1  25 max. amp 
PLATE INPUT   60 max. kw 
PLATE DISSIPATION   33 max. kw 

Typical Operation: 

DC Plate Voltage  
DC Grid Voltage:d 

From a fixed-supply   
From a grid resistorof2100 ohms. 
From a grid resistorof1400 ohms. 

Peak RF Grid Voltage  
DC Plate Current  
DC Grid Current (Approx.)'  
Driving Power (Approx.).  
Power Output (Approx  

10200 12500 volts 

-1500 -1500 volts 
-1500 - volts 
- -1500 volts 
2070 2180 volts 
5.3 4.5 amp 
0.72 1.1 amp I 
1350 2160 watts 

28 45 kw 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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RF POWER AMPLIFIER & OSCILLATOR -- Class C Telegraphy 

Maximum CCS Ratings, Absolute-Naxtmum Values: 

DC PLATE VOLTAGE  17000 max. volts 
DC GRID VOLTAGE   -2000 max. volts 
DC PLATE CURRENT  9 max. amp 
DC GRID CURRENT   1.25 max. amp 
PLATE INPUT   150 max. kw 
PLATE DISSIPATION    50 max. kw 

Typical Operation in Grounded-Filament Circuit: 

DC Plate Voltage  14000 17000 volts 
DC Grid Voltage:g 
From a fixed supply   -900 -1450 volts 
From a cathode resistorof125 ohms  -900 - volts 
From a cathode resistor of150 ohms  - -1450 e t 
From a grid resistor of 750 ohms.   -900 - 
From a grid resistor of 1320 ohms   - -1450 volts 

Peak RF Grid Voltage  1600 2375 volts 
DC Plate Current  6 8.5 amp 
DC Grid Current (Approx.).  1.2 1.1 amp 
Driving Power (Approx.).  1700 2300 watts 
Power Output (Approx.).   65 105 kw 

Typical Operation in Grounded-Grid Circuit: 

Same values as for Grounded-Ftlament 
Ctrcutt with the following exceptions: 

Driving Power (Approx.).  6250 11200 watts 
Power Output  70 114 kw 

* Continuous Commercial Service. 

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

G The driving stage should have good regulation and should be capable of 
supplying considerably more than the specified driving power. 

d 
Obtained from a fixed supply, grid resistor, or a combination of both. 

0 For effect of load resistance on grid current and driving power .   
to TUBE RATINGS-Crid Current and Driving Poker in the General Section  

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

g Obtained from a fixed supply, a cathode resistor, a grid resistor, or 
from a combination of a fixed supply and self-bias. 

CHARACTERISTICS RANGE VALUES 

Note Ni.. Max. 
Filament Current  1 265 305 amp 
Amplification Factor  1,2 35 45 ..-
Grid-Plate Capacitance  - 47 59 pf 
Grid-Filament Capacitance   - 74 104 pf 
Plate-Filament Capacitance  - 0.8 1.6 pf 
Grid Voltage  1,3 -310 -490 volts 
Plate Voltage .   1,4 7100 9100 volts« 
Plate Voltage   1,5 3600 4600 volts 
Peak Cathode Current  1,6 50 - amp 
Useful Power Output .... 1,7 80 — kw .-

...Indicates a change. 
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Mote 1: With 11 volts ac on filament. 

Mete 2: t,itree grcidc onitegrorfejoltupee:swith plate voltage adjusted 

Mote 3: With dc plate voltage of 15000 volts. and with gridvoltage adjusted 
to give dc plate current of 0.05 ampere. 

Note 4: mith dc grid voltageof -100 volts. and with plate voltage adjusted 
to give a dc plate current of 2 emberee. 

Note 5: With dc grid voltage of 0 volts, and with plate voltage adjusted 
to give dc plate current of 2 amperes. 

Note 6: Represents the maximum usable cathode current (Plate current and 
grid current) for the tube under any condition of operation. 

Note 7: With dc plate voltage of 17000 volts. dc plate current of 8.8 
amperes, dc grid current of 1.05 to 1.25 amperes, grid resistor 
of 1600 t 10% ohms, and frequency of 1.6 mc. 

MAXIMUM RATINGS vs OPERATING FREQUENCY 

OPERATING 

FREQUENCY 

Mc 

MAXIMUM PERMISSIBLE P RCENTAUE OF MAXI-

MUM-RATED PLATE VOLTAGE i PLATE INPUT 

TELEPHONY TELEGRAPHY 

Class C 

Plate-Modulated 

Class C 

Unsodulated 

20 

27 

35 

100 

88 

77 

100 

88 

77 

CURVES 
shown under Type 5871 
also apply to the 5770 

-.indicates a change. 
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POWER TRIODE 
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POWER TRIODE 
WATER & FORCED-AIR COOLED 

GENERAL DATA  

Electrical: 

Filament, Multistrand Thoriated-Tungsten: 
Excitation . . . . Single Phase AC or DC 
Voltage  7.5 ± 0.4 . . . 
Current  170 

ac or dc volts 
  amp 

Start ing Current: The filament current should never exceed COO 
amperes, even momentarily. 

Cold Resistance. . . . 0.0055 ohm 
Minimum Heating Time . 15   seconds 

Amplification Factor . . 20 
Direct Interlectrode Capacitances (Approx.): 
Grid to Plate  24.5   umf 
Grid to Filament . . . 47   mgf 
Plate to Filament. . . 3   m#f 

Mechanical: 

Terminal Connections: 

F- Filament 

G-Grid 

P- Water-Cooled 
Pl ate 

Mounting Position  
Maximum Overall Length 
Maximum Diameter   
Water P1 Qui   

The specified water flow must start oef 
ages, and may be removed SillloifeheOUSly 

Power. 

Grid terminals 
are spaced die-
metricatly mit-
er than fila-
ment terminate.. 

Vertical, Filament End Up 
  11-5/16" 

7" 
12 to 20 9Pm 

ore eppl cat ion of coy volt-
;V al; 

Air Flow   20 mir.. cfm 
The specified air flow should bedlrected vertically froma y-diameter 
nozzle onto the top portion of the bulb oetore and during the appli-
cation of any voltages. 

Outlet Water Temperature   70 max. °C 
Bulb Temperature   180 max. °C 
Seal Temperature (Filament, grid, plate) 165 max. °C 

Components: 

Water Jacket   RCA MI-19461 
Jacket Wrench  RCA MI-19436 
Gasket   RCA MI-7441 
Terminal-Post Chuck Connector (4 required) RCA MI-19466 
Chuck Wrench (2 required)  RCA MI-19424 
Filament Transformer   RCA-20371 

AF POWER AMPLIFIER & MODULATOR-Class  

Maximum ccs* Ratings, Absolute Values: 

DC PLAFE VOLTAGE   12500 max. volts 

6: See next pag•. 
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POWER TRIODE 

'.1 X.—SIGNAL DC PLATE CURRENT'  5 max. .!‘.,. slrepL PLATE INPUT*   45 max. 

PLATE DISSIPATION 22.5 OWW. 

ypical Operation: 
foam aye far a Ma« 

DC Plate Voltage   12500 volts 
DC Grid Voltage  —600 volts 
Peak AF Grid—to—Grid Voltage   1900 volts 
ero—Signal DC Plate Cur,ent   1 amp 
x. —Signal DC Plate Current   6.4 amp 

Effective Load Resistance 
(Plate—to—plate)   4400 ohms 

. —Signal Driving Power (Approx.)10 . . 4,0 watts 
Max.—Signal Poser Output (Approx.) . . . 55 kw 

arrwl 
kw 

• Averaged over any waits-frequency cycle of sine-ware fora. 
el The driving stage should have good regulation and should be capable tit 

supplying considerably sore than the specified driving poorer. 

RF POWER AMPLIFIER - Class 8 Telephony  

Carrier conditions per tab* for see with a sax. sodatatton locator of 1... 

Maximum CCS° Ratings, Absolute values: 

DC PLATE VOLTAGE   12500 max. volts 
DC PLATE CURRENT   4 max. nip 
PLATE INPUT  33 max. k 
PLATE DISSIPATION. .   22.5 max. k 

Typical Operation: 

DC Plate Voltage   12500 volt 
—625 volt -

Peak RF Grid Voltage   625 volt 
DC Plate Current   2.4 amp 
DC Grid Current°   0 amp 
Driving Power (Approx.)°°   1070 watt 
Power Output (Approx.)   12 k 

DC Grid Voltage 

St crest of audio-frequency cycle mate moodulatlea factor of 1.11. 

PLATE—MODULATED RF POWER AMPLIFIER—Class C Telephony 

Carrier coaditions 9OT tuba for Wit vita a • an. sodatation factor of I.0 

Maximum CCS° Ratings, Absolute values: 

DC PLATE VOLTAGE   10000 MG 
DC GRID VOLTAGE  —1600 max. 
DC PLATE CURRENT   4 max. 
DC GRID CURRENT  0.8 max. 
PLATE INPUT  40 max. 
PLATE DISSIPATION  15 max. 

• 13. e next • e. 

volts 
volts 

amp 
amp 

FEB. 1, 1949 TENTATIVE DATA 1 TUN OINUITIADit 
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POWER TRIODE 

Typical Operation: 

DC Plate Voltage   

DC Grid Voltage°   

Peak RF Grid Voltage   
DC Plate Current   
DC Grid Current (Approx.)° 
Driving Power (Approx.)°   
Power Output (Approx.)   

MOOD volts 
1-84o volts 
11075 ohms 
1440 volts 
3.8 amp 

0.78 arrip 
1010 watts 

29 kw 

• Obtained by gri d resistor of value sheen« by partial self-blat ibettiodt. 

RF POWER AMPLIFIER & OSCILLATOR-Class C Telegraphy 

ley-down conditions per tube without eolutiktionM  

NOS 1111111 CCS • Ratings, Absolute Values; 

DC PLATE VOLTAGE   
DC GRID VOLTAGE  
DC PLATE CURRENT   
DC GRID CURRENT  
PLATE INPUT  
PLATE DISSIPATION  

Typical Operation: 
DC Plate Voltage . . . 10000 10000 12500 15000 volts 

f-720 -770 -630 -990 volts 
DC Grid Voltageàà . . 140 115 115 185 ohms 

1040 1000 840 1240 ohms 
Peak RF Grid Voltage . 1290 1440 1230 1620 volts 
DC Plate Current . . . 4.5 6 4.8 4.5 amp 
DC Grid Current 

(Approx.) ° . . . . 0.69 0.77 0.75 0.8 amp 

Driving Power 
(Aoproxi ° . . . . 800 1000 1050 1160 watts 

Power Output (Approx.) 33 40 44 53 kw 

• Continuous Commercial Service. 

Cn Mod ul at ion essentially negative may be used if the positive peak of the 
audio-f requency envelo te does not exceed 1150 of the carrier cond itiont. 

O Foreffect of load resistance on grid current and drivi ng power, refer 
" to ULU RAT I 'MS—Grid Current and Driving Power in the General Sect ion. 

d(g117:07dieirMrld,d'ee. hit) resistor (150. 1  self- bias1t:is:Lg. grid resistor 

3.6 to 25 Mc Below 1.6 Mc  

12500 max. 15000 max. volts 
-1600 max. -1600 max. volts 

6 max. 6 max. amp 
0.8 max. 0.8 max. asp 
60 max. 67.5 max. kw 

22.5 max. 22.5 max. kw 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN  

19..tL Min. Max. 

Filament Current   1. 160 WO me 
Amelification Factor   1.2 17 23 

4-Indicates a change. 
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POWER TRIODE 

Grid-Plate Capacitance . . . . 
Grid-Filament Capacitance. . . 
Plate-Filament Capacitance . . 
Plate Voltage 
Plate Voltage 
Peak Cathode Current 
Useful Power Output 

..MAfl Min. Max. 

20 28 uiaf 
39 55 me 

2.3 3.7 j.‘uf 
1  - 3 5300 7900 volts 
1  4 2100 3100 volts 
15 35 - amp 
16 33 - kw 

Mote 1: With 7.5 volts ac on filament. 

Mote 2: With dc grid voltage of— 100 volts, and with plate voltage adjusted 
to give dc plate current or 2 amperes. 

Note 3: With dc grid voltage of 200 volts, and with plate voltage adjusted 
to give dc plate current of 2 amperes. 

Mote 0: lt9l.1 i?; g ig= "err:nt Oo';o12 plate voltage adjusted 

to lote 5: Represents the maximum usable cathode current (p/ate current and 
grid current) for the tube under any conCition of operation. 

ltote 6: with dc plate voitage of 12500 volts, dc plate current of 4.8 
amperes, dc grid current of 0.6 to 0.9 ampere, grid resistor of 
1600 0 10S ohms, and frequency or 22 Mc. 

Data on operating frequencies for the 5771 are given 
on the sheet TRANS. TUBE RATINGS vs FREQUENCY. 

MAY 20, 1949 TENTATIVE DATA 2 
MOE DEPARTAIDIT 
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POWER TRIODE 
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TYPICAL CHARACTER I ST I CS 
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5825 

HALF-WAVE VACUUM RECTIFIER 

GENERAL DATA 

Electrical: 

Filament, Thoriated Tungsten: 
Voltage  1.6   ac volts 
Current 1  25   amp 

Direct Interelectrode Capacitance: 0 
Plate to Filament. . . . 2.2 Aid 

Tube Voltage Drop at maximum 
peak plate current . . 1750   volta 

° with no external shield. 

Mechanical: 

Mounting Position  Any 
Overall Length   5-11/16" t 5/32" 
Seated Length  5-1/6" t 5/32" 
Maximum Diameter   2-1/16" 
Bulb   ST-16 
Cap   Medium 
Base   Medium-Shell Snell 4-Pin 
Basing.Designatio for BOTTOM VIEW   4P 

Pin 1-Filament Pia 4-Filament, 

Pin 2-No Internal 
Connection Shield 

Pin 3-No Cap- Plate 
Connection 

HALF-WAVE RECTIFIER 

Noxious Whys, Absolute Values: 

For supply frequencies up to 250 Itc 

PEAK INVERSE PLATE VOLTAGE   60000 max. volts 
PEAK PLATE CURRENT  40 max. ma 
AVERAGE PLATE CURRENT   2 M3X. ma 
HOT-SWITCHING TRANSIENT CURRENT for 

duration of 0.1 sec. max.   100 max. ma 
PLATE DISSIPATION   3.5 max. watts 
BULB TEMPERATURE   80 max. °C 

Typical Operation at 70 kc In Half-Wave Circuit 
with Capacitor-Input to Filter: 

AC Plate-Supply Voltage (RMS)   21200 volts 
Filter-Input Capacitor  350 µµf 
Effective Plate-Supply Impedance . . .   120000 ohms 
DC Output Current   2 Mil 

DC Output Voltage at Input to Filter (Approx.): 
At half-load current (1 ma)   28000 volts 
At full-load current (2 ma)   26700 volts 

Voltage Regulation (Approx.): 
Half-load to full-load current . . . . 1300 volts 

SEPT. 15, 1949 TUN DEPARTMENT TENTATIVE DATA 
maso COMMIATION on »MICA. HAMM. 1111W ann 



/9(ble 5825 
HALF-WAVE VACUUM RECTIFIER 

CHARACTERISTICS RANGE VALUES FOR ECUIPMENT DESIGN 

Note The. Nax. 

Filament Current   1 1.15 1.35 amp 
Plate-Filament Capacitance 2.14 2.26 puf 

mote: With 1.6 volts dc on filament. 

OPERATING NOTES 

When the filament is supplied from an rf power source 

which is at a high dc potential above ground, adjust-

ment of the filament voltage by direct measurement is 

usually impractical. However, a simple method utiliz-

ing visual comparison of filament temperatures can be 

used for adjustment of filament power. The color temp-

erature of the filament operating from an rf power 

source may be checked visually by observing in adark-

ened room the reflection of the incandescent filament 

upon the surfaceof the internal shield. A visual com-

parison of this color temperature with that obtained 

when the filament of another 5825 is operated from e 
dc or low-frequency ac supply of 1.6 volts, provides 

a convenient means for adjusting the amount of rf ex-

citation to produce 1.6 volts Irmsl at the filament 

terminals. 

The filament must never under any condition of opera-

tion be allowed to reach a temperature higher than 
that caused by operating the filament on dc or low-

frequency ac at a voltage of 1.68 volts. Operation at 

higher temperatures will cause impaired performance 

of the tube. During circuit adjustment, however, it 
is permissible to allow the filament voltage to rise 

to 2 volts for the brief interval required to make 

the adjustment. 

Soft x-rays are produced when the 5825 is operated at 

a plate voltage aboveapproximately 20000 volts. These 

rays can constitute a heailh hagard unless the tube 

is adequately shielded. Relatively simple shielding 

should prove adequate, but the need for this precau-

tion should be considered in equipment design. 

SEPT. 15, 1949 TUBE DEPARTMENT TENTATIVE DATA 
RADIO CORPORATION OF .FRICA, HARRISON, NEW 111111111' 
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HALF-WAVE VACUUM RECTIFIER 

-• 2 I/16'MAX. 

MEDIUM 
CAP-

ST 18 BULB 

MEDIUM -SHELL 
SMALL 

4-PIN BASE 

92CS- 7176 

SEPT. 15, 1949 TUBE DEPARTMENT 
11•010 CO.ORATION OF AeERICA, HARRISON, NEW MUD' 

CE-7176 
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HALF-WAVE VACUUM RECTIFIER 

o
  

P
L
A
T
E
 
M
I
L
L
I
A
M
P
E
R
E
S
 

ru
 

o
 

o
 

o
 

 
o
 

o
 

• 

AVERAGE PLATE CHARACTERISTIC 
. 

TYPE 
Ef=ce 

. 
5825 
VOLTS 

. . 

DC 

..-

w e' ... 

e"' ...'.. 

e 

4 ...' 

—.--
400 800 1200 1600 2000 2400 2800 

OC PLATE VOLTS 
12CM-7177T 

SEPT. 15, 1949 WOE OFPARTMENT 
MOM 000011ATION Of MlitICA «ROM. MI MIT 

CE-7177T 



5876A 

High-Mu Triode 
GLASS-METAL PENCIL TYPE 

FAST WARM-UP TIME STURDY COAXIAL-ELECTRODE STRUCTURE 

For Use in Cathoge-Drive Service at Fre-
quencies upto 3000 Mc. The 5878A is Uni-
laterally Interchangeable with Type 5878. 

GENERAL DATA 
Electrical: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)  6.3 ± 10% volts 
Current at 6.3 volts 0  135 amp 

Amplification Factor  56 
Transconductance, for dc plate ma. = 

18, dc plate volts - 250  6500 ,mhos 
Direct Interelectrode Capacitances:' 
Grid to plate   1.4 Auf 
Grid to cathode   2.4 eied 
Plate to cathode 0  035 max. ggf 

Mechanical: 

Operating Position  Any 
Dimensions and Terminal 
Connections   See Dimensional Outline 

Socket for Heater Pins. . Grayhill No.22-3b, Cinch 54A16325c, 
or equivalent 

Terminal Connections (See Dimensionat Outline): 

H -Heater 
K -Cathode 

G -Grid 
P - Plate 

Thermal: 

Plate-Seal Temperature (Measured 
on plate seal)  175 max. °C 

RF AMPLIFIER -- Class Al 

MiXiMUU CCSd Ratings, Absolute-Maximum Valus: 

For altitudes ut, to too,000 feet 
and frequencies uP to 1700 Mc 

DC PLATE VOLTAGE  300 max. volts 
DC GRID VOLTAGE   -100 max. volts 
DC PLATE CURRENT  25 max. ma 
PLATE DISSIPATION' 6  25 max. watts 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. L 
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PEAK HEATER-CATHODE VOLTAGE; 
Heater negative with 

respect to cathode  
Heater positive with 

respect to cathode  

Maximum Circuit Values: 

Grid-Circuit Resistance 

90 max. v.lts 

vi max. volt , 

0  5 max. megohm 

RF POWER AMPLIFIER AND OSCILLATOR -- Class C Telegraphy 

Key-down conditions pertube without amplitude modulation 

Maximum CCSd Ratings, Absolute-Maximum Values: 

For altitudes up to 100.000 feet 
and frequencies up to 1700 Mr 

DC PLATE VOLTAGE  9,0 max. volts 
DC GRID VOLTAGE   -100 max. volts 
DC PLATE CURRENT  25 max. ma 
DC GRID CURRENT   8 max. ma 
PLATE INPUT   9 max. watts 
PLATE DISSIPATION°  6.25 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode  90 max. volts 
Heater positive with 

respect to cathode  90 max. volts 

Typical Operation in Cathode-Drive Circuit: 

As oscillator 

At frequency of 500 1700 3000 id 

CC Plate-to-Grid Voltage  262 252 252 volts 
DC Cathode-to-Grid Voltages   12 2 2 volts 
DC Plate Current  23 23 25 ma 
DC Grid Current (Approx.)   6 3 4 ma 
Useful Power Output (Approx.) . . .   3 0.75 0.1 watts 

As rf power onetlfeer at 500 Nc 

DC Plate-to-Grid Voltage  326 volts 
DC Cathode-to-Grid Voltages   51 volts 
DC Plate Current  23 ma 
DC Grid Current (Approx.)   7 ma 
Driver Power Output (Approx.)   2 watts 
Useful Power Output (Approx.)   5 watts 

Maximum Circuit Values: 
Grid-Circuit Resistance 0  1 maw. wsimehm 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. L 
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5876A 

PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

Carrier conditions per tube for use 
with amaximum modulation factor ois 

Ratings, Absolute-Maximum Values: 

For altitudes up to too,000 feet 
and frequencies uP to 1700 Mc 

DC PLATE VOLTAGE  275 max. volts 
DC GRID VOLTAGE   -100 max. volts 
DC PLATE CURRENT  22 max. ma 
DC GRID CURRENT   8 max. ma 
PLATE INPUT   6 max. watts 
PLATE DISSIPATION°  4.25 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode  90 max. volts 
Heater positive with 

respect to cathode  90 max. volts 

Maximum Circuit Values: 

Grid-Circuit Resistance 0  1 max. megohm 

FREQUENCY MULTIPLIER 

Maximum CCSi Ratings, Absolute-Maximum Values: 

For altitudes up to too,000 feet 
and frequencies up to 1700 Mc 

DC PLATE VOLTAGE  330 max. volts 
DC GRID VOLTAGE   -100 max. volts 
DC PLATE CURRENT 22 max. ma 
DC GRID CURRENT   8 max. ma 
PLATE INPUT 7  5 max. watts 
PLATE DISSIPATION   6.25 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode  90 max. volts 
Heater positive with 

respect to cathode  90 max. volts 

Typical CCS Operation in Cathode-Drive Circuit: 

Tripler Doubler 
to 48o Plc to ceo Mc 

DC Plate-to-Grid Voltage  390 370 volts 
DC Cathode-to-Grid Voltage' . .   90 70 volts 

' DC Plate Current  18 17.3 ma 
DC Grid Current (Approx.) . . .   6 7 ma 
Driver Power Output (Approx.) .   2.1 2 watts 
Useful Power Output (Approx.) .   2.1 2 watts 

Maximum Circuit Values: 

Grid-Circuit Risistance 0  1 max. 0.1 max. megohm 
I 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. L 
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a without external shield. 

Grayhill. Inc.. 561 Millgrove Avenue. LaGrange. Illinois. 

Cinch Manufacturing Company, 2026 South Homan Avenue. Chicago. Illinois. 

d Continuous Commercial Service. 

e in applications where the plate dissipation exceeds 2.5 watts. It is 
important that a large area of contact be provided between the plate 
cylinder and the connector to provide adequate heat conduction. 

Modulation essentially negative may be used if the positive peakof 
the audio-frequency envelope does not exceed 115 per cent of the 
carrier conditions. 

O Obtained from grid resistor. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Nun. Max. 

Heater Current  1 0.127 0.143 amp 
Direct Interelectrode 

Capacitances: 
Grid to plate   — 1.2 1.6 'se 
Grid to cathode   — 2.1 2.7 iyaf 
Plate to cathode  — — 0.035 puf 

Heater—Cathode Leakage Current: 
Heater negative with 

respect to cathode 1  2 — 50 Pa 
Heater positive with 

respect to cathode 1  2 — 50 P+st 
Leakage Resistance: 
From grid to plate and 

cathode connected together. • 1,3 25 — megohms 
From plate to grid and 

cathode connected together. • 1,4 25 — megohms 
Reverse Grid Current 1  5 — 1 ma 
Emission Voltage  6 — 10 volts 
Amplification Factor 1  7 41 71 
Transconductance 1  7 5150 7850 pnhos 
Plate Current (1) 1  7 12.5 23.5 ma 

Plate Current (2) 1  8 — 55 pa 
Plate Current (3) 1  9 0.5 — ma 
Power Output  1,10 0.285 — watt 

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

Note 2: With 100 volts dc between heater and cathode. 

Note 3: With grid 100 volts negative with respect to plate and cathode 
which ere connected together. 

Note 4: With plate 300 volts negative with respect to grid and cathode 
which are connected together. 

Note 5: With dc plate voltage of 250 volts, dc grid voltage of -2.5 
volts, grid resistor of 0.5 megohm. 

Mote 6: 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 7: With dc plate-supply voltage of 250 volts, cathode resistor of 
75 Ohms, and cathode bypass capacitor of 1000 puf. 

Mote 11: With dc plate voltage of 250 volts and dc grid voltage of 
-12 volts. 

Note 9: With dc plate voltage of /250 volts and dc grid voltage of 
-5 volls. 

Mote to: With dc plate voltage of 200 volts, grid resistor adjusted to 
give a dc plate current of 18 milliamperes in a cavity-type 
oscillator 004c41Ing at 1200 x 15 Mc. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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SPECIAL TESTS & PERFORMANCE DATA 

Low-P  Voltage Breakdown Test: 

This test (similar to MIL-E-ID, paragraph 4.9.12.1) is 

performed on a sample lot of tubes from each production run. 
Tubes are tested in a chamber at an air pressure equivalent 

to an altitude of 100,000 feet. Breakdown will not occur 
when a 60-cycle rms voltage of 500 volts Is applied between 
the plate cylinder and grid flange. 

Low-Frequency Vibration Performance: 

This test (similar to MIL-E-ID, paragraph 4.9.19.1) 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 250 

volts, grid voltage of -2.5 volts, and plate load resistor 
of 10,000 ohms. The tubes are vibrated in a plane per-

pendicular to the tube axis at 25 cps at an acceleration of 

2.5 g. The ras output voltage across the plate load re-
sistor as a result of vibration of the tube will not exceed 
100 millivolts. 

High-Frequency Vibration Performance: 

This test (similar to MIL-E 1 ID, paragraph 4.9.19.21 is 

performed on a sample lot of tubes from each production run. 

The tube is vibrated perpendicular to its axis, with no 

voltages applied to the tube. Vibration frequency is 40 to60 
cps and acceleration is 10 g. At the end of this test, tubes 

will not show temporary or permanent shorts or open circuits 
and will meet the following limits: 

Heater-Cathode Leakage Current  Ma 50 max. 
For conditions shown under Characteristics Range Values 
Notes 2,2. 

Low-Frequency Vibration (ras)   100 max. mv 

For conditions shown above under Low-Frequency Vtbratson 
Performance. 

Transconductance  5150.min. minhos 

For conditions shown under Characteristics Range Values 
Notes 1,7. 

Plate Current 12)   ma 55 max. 
For conditions shown under Characteristics Range Values 
Notes 1,8. 

Shorts and Continuity Test: 

This test (similar to MIL-E-1D, paragraph 4.7.3) Is per-
formed onall 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 aretied 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 per-

pendicular directions. If ashort indication is obtained, the 

RADIO CORPORATION OF AMERICA 
Electron Tube Derision Harrison, N. 
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tapping cycle is repeated two times for verification. Ac-

ceptance criterlaisbasedonthe "Resistancevs.Time Duration" 
curve shown in paragraph 4.7.7 of MIL-I-D, Amendment 5. 

Glass-Seal-Fracture Test: 

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

production run. Tubes are pieced on supports spaced 15/16" t 
1/64" apart with the grid flange centered between these 

supports. Tubes will withstand gradual application, per-

pendicular to tube axis, of a force of 30 pounds upon the 
grid flange without causing fracture of the glass insulation. 

Heater Cycling Life Performance: 

This test (similar to MIL-E-ID, 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 and 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 temporary or permanent shorts or open circuits, and 

will meet the following limits: 

Grid-Plate and Cathode 

Leakage Resistance  25 min. megohms 
For conditions shown under Characteristics Range Values 

Notes 1,3. 

Heater-Cathode Leakage Current  ICC nay. 
For conditions shown under Characteristics Range Values 

Notes 1,2. 

I-Hour Stability Life Performance: 

This test (similar to Mil-E-10, paragraph 4.11.3.1.a) is 

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

are operated under the following conditions: 

Heater voltage of 6.3 volts, plate dissipation of 2 to 2.5 
watts. At the end of I hour, the change intransconductance 
value for each tube, referred to its imitai transcon-

ductance reading, will not exceed 15% of the initial value, 

for conditions shown under Characteristics Range Values 
Notes 1,7. 

50-Hour Survival Life Performance: 

This test (similar to MIL-F-10, paragraph 4.11.3.1.b1 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 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 50 hours, the tubes are required to meet the follow-
ing limits: 
Power Output   0.2 min. watt 

For conditions shown under Characteristics Range Values 

Notes 1.1o. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Plate Current (21   100 max. 

For conditions shown under Charaeterietscs Range Values 
- Notes 1,8. 

Shorts and Continuity Test specified above. 

Intermittent Dynamic 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 high quality of rf performance. Each tube is life-
tested in a cavity-type oscillator at 500 ± 15 Mc under the 
following conditions: 

Heater voltage of 6.3 volts, plate supply voltage of 300 
volts, cathode resistor is adjusted to give a dc plate 
current of 25 ma. and value is recorded, plate-circuit load 
resistance of zero ohms, heater positive with respect to 
cathode by 100 volts, and plate-seal temperature of 175° C 
minimum. 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 forthetotal number of defects in the sample lot 
and for the number of tubes falling to meet the follow-
ing limits: 

Power Output  0.2 min. watt 
For conditions shown under Characteristics Range Values 
Notes 1,1o. 

Plate Current 121   150 max. 

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

Shorts and Continuity Test specified above. 

OPERATING CONSIDERATIONS 

The mounting for this type in coaxial-line,parallel-line, 
or lumped circuits may support the tube securely by any one 
of the three terminals. Connections totheothertmterminals 
must be made by contacts with flexible leads. 

The mounting for this type in cavity-type circuits should 
preferably support the tube by the grid flange which should 
make firm contact to the cavity surface. 

The heater pins of this type should not be soldered to 
circuit elements. The heat of the soldering operation may 
crack the glass seals of the heater pins and damage the tube. 

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 values 
shown in the tabulated data. 

0 RADIO CORPORATION OF AMERICA 
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1.--.167 MAX. 

.0204.002-.00f DI . 
2 HEATER PINS 

METAL 
PLATE TERMINAL 
.260 3.003 MA. 

(NOTE I) 

GLASS .687 
,—MAX. DM. 

H_1 .3--4.00 
.032 

METAL  
GRID TERMINAL 
.W2 4.0035 MA. 
(NOTES 14.2) 

METAL 
CATHODE TERMINAL 

.250 tAill MA. 

.080 MAX. 

I._ .115 t .040 AT 
TIPS OF PINS 

imecs-itibrr 

IMMERSIONS 118 INCHES 

ROTE I: MAXIMUM ECCENTRICITY OF CENTER LINE lAxISI OF 
PLATE TERMINAL OR GRID-TERMINAL FLANGE WITH RESPECT TO 

THE CENTER LINE (AXIS) OF THE CATHODE TERMINALIS0.008". 

NOTE 2: TILT OF GRID-TERMINAL FLANGE WITH RESPECT TO 

ROTATIONAL AXIS OF CATHODE TERMINAL IS DETERMINED BY 

CHUCKING THE CATHODE TERMINAL, ROTATING THE TUBE, AND 
GAUGING THE TOTAL TRAVEL DISTANCE OF THE GRID-TERMINAL 

FLANGE PARALLEL TO THE AXIS AT A POINT APPROXIMATELY 
0.020" INWARD FROM ITS EDGE FOR ONE COMPLETE ROTATION. 

THE TOTAL DISTANCE WILL NOT EXCEED 0.020". 

-.Indicates a change. 

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

PLATE (V OR GRID (Ic) MILLIAMPERES 
92CM —7426 

6 RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. .I. 
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Medium-Mu Triode 
GLASS-METAL PENCIL TYPE 

FAST WARM-UP TIME STURDY COAXIAL-ELECTRODE STRUCTURE 
For Use in Cathode-Drive Service 
at Frequencies up to 4000 Mc 

GENERAL DATA 
Electrical: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC): 

Under transmitting conditions   6'0 +5% volts 
-10% 

Under standby conditions  6.3 max. volts 
Current at 6.0 volts  0.280 amp 

Amplification Factor  27 
Transconductance, for dc plate ma. = 

25, dc plate volts - 200  6000 µmhos 
Direct lnterelectrode Capacitances:a 
Grid to plate   1.7 pf 
Grid to cathode   2.4 gitf 
Plate to cathode 0  07 max. µµf 

Mechanical: 

Operating Position  Any 
Dimensions and Terminal 
Connections   See Dimensional Outline 

Socket for Heater Pins. . Grayhill No.22-3a, Cinch 54A16325a, 
or equivalent 

Terminal Connections (See Dimensional Outline): 

H -Heater 
K -Cathode 

G -Grid 
P- Plate 

Thermal: 

Plate-Seal Temperature (Measured 
on plate seal)  175 max. °C 

RF AMPLIFIER -- Class AI 
Maximum CCSd Ratings, Absolute-Maximum Values: 

For altitudes up to zoo,000 feet 
and frequencies up to 2000 Mc 

DC PLATE VOLTAGE  330 max. volts 
DC GRID VOLTAGE   -100 max. volts 

.0— Indicates a change. 
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DC PLATE CURRENT  35 max. aià 
PLATE DISSIPATION.  7 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode  90 max. volts 
Heatcr positive with 

respect to cathode  90 max. volts 

Maximum Circuit Values: 

Grid-Circuit Resistance   0.5 max. magohm 

PLATE-PULSED OSCILLATOR f -- Class C 

Maximum CCSd Ratings, Absolute-Maximum Values: 

For altitudes up to 100,000 feet. frequencies up 
to 4000 Mc, and for a maximum "ON" time of 5 
microseconds in any 5000-microsecond interval 

PEAK POSITIVE-PULSE 
PLATE-SUPPLY VOLTAGEk   1750 max. volts 

PEAK NEGATIVE-PULSE 
GRID-BIAS VOLTAGE   150 max. volts 

PEAK PLATE CURRENT FROM PULSE SUPPLY. .   3 max. amp 
PEAK RECTIFIED GRID CURRENT   1.3 max. amp 
CC PLATE CURRENT 0  003 max. amp 
DC GRID CURRENT   0.0013 max. amp 
PLATE DISSIPATION.  6 max. watts 
PULSE DURATION  1.5 max. µsec 

Typical Operation: 

In cathode-drive circuit with rectangular 
wave shape at 3300 Mc,with duty factor1 of 
0.001, and pulse duration ofi microsecond 

Peak Positive-Pulse 
Plate-Supply Voltagek   1750 volts 

Peak Negative-Pulse 
Grid-Bias Voltage   110 volts 
From grid resistor of   100 ohms 

Peak Plate Current from Pulse Supply. . 3 asp 
Peak Rectified Grid Current   1.1 amp 
DC Plate Current 0  003 amp 
DC Grid Current   0.0011 amp 
Useful Power Output at 

Peak of Pulsek (Approx  1   1200 watts 

RF POWER AMPLIFIER AND OSCILLATOR -- Class C Telegraphy 

Key down conditions per tube without amplitude modulation. 

Maximum Ratings, Absolute-Naximum Values: 

For altitudes up to 100,000 feet 
and frequencies up to 2000 Mc 

ccsd ICASR 

DC PLATE VOLTAGE  320 max. 400 max. volts 
DC GRID VOLTAGE   -100 max. -100 max. volts 

RADIO CORPORATION OF AMERICA ge 
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o 
DC PLATE CURRENT  35 max. 40 max. ma 
DC GRID CURRENT   15 max. 15 max. ma 
PLATE INPUT   11 max. 16 max. watts 
PLATE DISSIPATION°. . .... 7 max. 8 max. watts 
PEAK HEATER-CATHODE VOLTAGE: Í 
Heater negative with 

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

respect to cathode  90 max. 90 max. volts 

Typical Operation: 

As rf tower amplifier in cathode-drive circuit 

At 5oo Nc At boo NC 

DC Plate-to-Grid Voltage. . . . 347 401 330 383 volts 
DC Cathode-to-Grid Voltage! .   47 51 30 33 volts 
DC Plate Current  33 35 33 35 ma 
DC Grid Current (Approx.) . .   13 13 12 13 ma 
Driver Power Output (Approx.)   2 2.5 1.9 2.4 watts 
Useful Power Output (Approx.)   7.5 8.5 5.5 6.5 watts 

As oscillator in cathode-drive circuit 

At 5oo Mc 

DC Plate-to-Grid Voltage  347 401 volts 
DC Cathode-to-Grid Voltage° . .   47 51 volts 
DC Plate Current  33 35 ma 
DC Grid Current (Approx.) . . • • 13 13 ma 
Useful Power Output (Approx.) . . 5 6 watts 

Maximum Circuit Values: 

Grid-Circuit Resistance 0  1 max. 0.1 max. megohm 

PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

Carrier conditions Per tube for use 
with amaximum modulation factorofs 

Maxinen Ratings, Absolute-Maximum Values: 

For altitudes up to loo,000 feet 
and frequencies up to 2000 Nc 

ccsd IcAs" 
DC PLATE VOLTAGE  260 max. 320 max. volts 
DC GRID VOLTAGE   -100 max. -100 max. volts 
DC PLATE CURRENT  33 max. 33 max. ma 
DC GRID CURRENT   15 max. 15 max. ma 
PLATE INPUT   8.5 max. 10.5 max. watts 
PLATE DISSIPATION°. .   5 max. 5.5 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

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

respect to cathode  90 max. 90 max. volts 

-o—Indicates a change. 
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-.Typical Operation: 
In cathode-drive circuit at 500 Mc 

DC Plate-to-Grid Voltage  286 345 volts 
(7) DC Cathode-to-Grid Voltage' . 36 45 volts 

DC Plate Current  30 30 ma 
DC Grid Current (Approx.) • • 11 12 ma 
Driver Power Output (Approx.) 1.8 2 watts 
Useful Power Output (Approx.) 5.5 6.5 watts 

Maximum Circuit Values: 
Grid-Circuit Resistance 0  1 max. 0.1 max. megohm (--) 

FREQUENCY DOUBLER 

Maximum Ratings, Absolute-Maximum Values: 

For altitudes up to loo,000 feet 
and frequencies up to a000 Mc 

(77) ccel rcAsn 
DC PLATE VOLTAGE  260 max. 320 max. volts 
DC GRID VOLTAGE   -100 max. -100 max. volts 
DC PLATE CURRENT  33 max. 33 max. ma 
DC GRID CURRENT   12 max. 12 max. ma 
PLATE INPUT   8.5 max. 10.5 max. watts 
PLATE DISSIPATION°. .   6 max. 7.5 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

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

respect to cathode  90 max. 90 max. volts 

-.Typical Operation: 

In cathode-drive cipcuit uP to 1000 NC 

DC Plate-to-Grid Voltage. . . . 290 350 Volts 
DC Cathode-to-Grid Voltage' . . 40 50 volts 
DC Plate Current  33 33 ma 
DC Grid Current (Approx.) . . . 7 8 ma ( 
Driver Power Output (Approx.) . 3.2 3.5 watts 
Useful Power Output (Approx.) . 2.75 3 watts 

Maximum Circuit Values: 
Grid-Circuit Resistance . . . . 0.1 max. 0.1 max. megohm 

a Without external shield. 

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

Cinch Manufacturing Company. 1026 South MomenAvenue. Chicago. Illinois. 

d Continuous Commercial Service. 

In applications where the plate dissipation exceeds 2.5 watts, It is 
Important that a large area of contact be provided between the plate 
cylinder and the connector in order to provide adequate heat conduction. 

f in this class of service. the heater should be allowed to warm up for 
a minimum of 60 seconds before plate voltage s applied. 

...Indicates a change. 

o 
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O "01 time is defined as the sum of the duration of all individual 
pulses which occur during the indicated interval. Pulse duration is 
defined as the time interval between the two points on the pulse at 
which the instantaneous value is 70% of the peak power value. The 
peak value is defined as the maximum value of a smooth curve through 
the average of the fluctuations over the top portion of the pulse. 

k 
The power output at peak of pulse is obtained from the average power 
output using the duty factor of the peak pulse. This procedure in 
necessary 'since the power output pulse duty factor may be less then 
the applied voltage pulse duty factor because of a delay in the start 
of rf power output. 

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

a Intermittent Commercial and Amateur Service. No operating or f0Mf 
period exceeds 5 minutes and every "ON' period Is followed by an .0Ff. 
or stand by period of at least the same or greater duration. 

0 Obtained from grid resistor. 

CHARACTERISTICS RANCE VALUES FOR EQUIPMENT DESIGN 

Note Nun. Max. 

Heater Current  1 0.260 0.300 
Direct lnterelectrode 
Capacitances: 
Grid to plate   — 1.30 1.80 MMt 
Grid to cathode   — 2.416 2.95 Pe 
Plate to cathode  — — 0.07 Mg 

Heater—Cathode Leakage Current: 
Heater negative with 

respect to cathode 1  2 — 200 Pa 
Heater positive with 

respect to cathode i  2 — 500 Pa 
Leakage Resistance: 
From grid to plate and 
cathode tied together . 1,5 25 _ megohma 

From plate to grid and 
cathode tied together . 1,4 26 — megohms 

Reverse Grid Current  1,5 — 1 Pa 1 
Emission Voltage  6 — 14 volts 
Peak Emission Current 1  7 2.75 — amp I 
Amplification Factor 1  8 18 36 
Transconductance 1  8 4800 7200 mhos 
Plate Current (1) 1  8 16 34 ma 
Plate Current (2) 1  9 — 55 pa 
Power Output  1,10 4.5 — watts 
Power Output at Peakof Pulse.   1,11 750 — watts 
Change in Outpu4 Frequency. . .   12 — 3 Mc 

Note 1: With 6.0 volts ac or dc on heater. 

Note 2: With 100 volts dc between heater end cathode. 

Note 3: :hi ec'hgra:': Indlol volts with respect to plate end cathode 

Note 4: With plate 300 volts negative with respect to grid and cathode 
which ere tied together. 

-'-indicates a change. 

The magnItudeof any spike on the plate voltage pulse should not exceed 
a value of 2000 volts with respect to cathode and its duration should 
not exceed 0.01 microsecond measured at the peak-pulse-value level. 

Duty factor is the product of pulse duration and repetition rate. For 
variable pulse durations and pulse repetition rates, the duty factor 
is defined as the ratio of time ii0Mf to total elapsed time in any 
5000-microsecond interval. 
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Mote 5: With dc plate voltage of 200 volts. dc grid voltage of —2.5 
volts, grid resistor of 0.1 megohm. 

Note 6: With dc voltage on grid and plate which are tied together 
adjusted to produce a cathode current of 30 ma, and with 5.4 
volts on heater. 

Not. 7: With 150 volts on grid and plate which are connected together. 
duty factor of 0.001. and pulse duration of 1 microsecond. 

11010 8: With dc plate voltage of 200 volts. cathode resistui of 100 t 
10% ohms, and cathode bypass capacitor of 1000 pf. 

004e 9: With dc plate voltage of 200 volts. dc grid voltage of —20 volts. 

IWO 10: With dc plate voltage oP 350 volts, cathode resistor adjusted 
to give a dc plate current of 33 milliamperes in a cavity—type 
oscillator operating at 500 15 Mc. 

0014, 11: With peak positive—pulse plate supply voltage of 1750 volts, 
grid resistor varied to give dc plate current of 3 ma, dc grid 
current of approximately 1.3 ma. duty factor of 0.001. pulse 
duration of 1 microsecond, and frequency of 3300 ± 100 Mc. 

O0411 12: At end of Peak Power Output test, reduce heater voltage to 6.4 
volts and note change in output frequency. then incase heater 
voltage to 6.3 volts and note change in output frequency. 

SPECIAL TESTS & PERFORMANCE DATA 

Low-Pressure Voltage Breakdown Test: 

This test Isimilar to MIL-E-1D, paragraph 4.9.12.11 is 
performed on a sample lot of tubes from each production run. 
Tubes are tested in a chamber at an air pressure equivalent 
to an altitude of 100,000 feet. Breakdown will not occur when 

a 60-cycle rims voltage of 400 volts Is applied between the 
plate cylinder and grid flange. 

Low-Frequency Vibration Performance: 
This test Is to MIL-E-10, paragraph 4.9.19.I) la 

performed on a sample lot of tubes from each production ran 
under the following conditions: 

Heater voltage of 6.0 volts, dc plate supply voltage of 
200 volts, grid voltage of -2.5 volts, and plate load 
resistor of 10,000 ohms. The tubes are vibrated in a plane 
perpendicular to the tube axis at 25 cycles per second at 
an acceleration of 2.5 g. The rms output voltage across 
.the plate load resistor as a result of vibration of the 
tube will not exceed lOn millivolts. 

Nigh-Frequency Vibration Performance: 

This test (similar to MIL-E-10, paragraph 4.9.19.21 is 
performed on a sample lot of tubes from each production run. 
The tube is vibrated perpendicular to its axis, with no 
voltages applied to the tube. Vibration frequency is 40 to 60 
cps and acceleration is 10 g. At the end of this test, tubes 
will not show permanent shorts or open circuits. 

Shorts and Continuity Test: 

This test (similar to MIL-E-1D, paragraph 4.7.3) Is per-
formed on all tubes from each production run. In this test, 
a tube is considered inoperative if it shows a permanent or 

temporary short or open circuit, an air leak, or reverse grid 
current in excess of 1 microampere for the conditions shown 

under Characteristics Range Values. Notes 1,5. 
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Glass Seal Fracture Tests: 

Fracture tests are performed on sample lots of tubes from 
each production run. 

I. Tubes are placed on supports spaced 15/16" ± 1/64" apart 
with the grid flange centered between these supports. Tubes 
will withstand gradual application, perpendicular to the tube 

axis, of a force of 50 pounds upon the grid flange without 
causing fracture of the glass Insulation. 

2. Tubes are held by clamping to the cathode terminal. Tubes 
will withstand gradual application of a torque of 15 inch-
pounds upon the plate terminal without causing fracture of 
the glass insulation. 

100-Hour Dynamic 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 high quality of rf performance. Each tube is life-
tested in a cavity-type oscillator at 3300 t 100 Mc under the 
following conditions. 

Heater voltage of 6.0 volts, peak positive-pulse plate 
supply voltage of 1750 volts, grid resistor is adjusted 

to give a dc plate current of 3 ma., dc grid current of 
approximately 1.3 ma., duty factor of 0.001, and pulse 
duration of 1 microsecond. 

At the end of 100 hours, the tubes will have a minimum 
peak pulse power output of 600 watts. 

500-Hour Dynamic 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 high quality of rf performance. Each tube is life-

tested in a cavity-type oscillator at 500 ± 15 Mc under the 
following conditions: 

Heater voltage of 6.0 volts, plate supply voltage of 350 

volts, cathode resistor is adjusted to give a dc plate 
current of 33 ma. 

At the end of 500 hours, the tubes will have a minimum 
power output of 3.5 watts. 

OPERATING CONSIDERATIONS 

The mounting for this type in coaxial-line, parallel-line, 
or lumped circuits may supportihetube securely by any one of 
the three terminals. Connections to the other two terminals 
must be made by contacts with flexible leads. 

The mounting for this type in cavity-type circuits should 
preferably support the tube by the grid flange which should 
make firm contact to the cavity surface. 

The heater pins of this type should not be soldered to 
circuit elements. The heat of the soldering operation may 
crack the glass seals of the heater pins and damage the tube. 
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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 values 

shown in the tabulated data. 

re-.230' MAX . 

2.057" 
MAX. 

.220: 
5.020 

1.67d„ 
..075 

.60Er 
t. 

.870„ MIN. 
5.025 

I.AAX. 
DIA. 

- 

±.02 

r1".1 
.400 
I MAX. 

DIA. 
.60d 
>AIN. 

MAX. .040 MAX 

2 HEATER PINS 
.020" 3.002"EXA. 

PLATE TERMINAL 

.2505.005 DIA. 
(NOTE 0 

.687 MAX. DIA. 

r«./ 5..003" 
L-032" 

4- GRID TERMINAL 

.812 'S .005" DIA. 
(NOTES 18.2) 

CATHODE TERMINAL 
.250'5.005 DIA. 

--.086 MAX. 
UNTMNED 

.040 AT 
TIPS Cf MNS 

92CS-7419R3 

NOTE I: MAXIMUM ECCENTRICITY Of CENTER LINE (AXIS) Of 
PLATE TERMINAL OR GRID-TERMINAL FLANGE WITH RESPECT TO THE 
CENTER LINE (AXIS) OF THE CATHODE TERMINAL IS 0.010". 

NOTE 2: TILT OF GRID-TERMINAL FLANGE WITH RESPECT TO RO-
TATIONAL AXIS OF CAIHODE TERMINAL ISDETERMINED BY CHUCKING 
THE CATHODE TERMINAL, ROTATING THE TUBE, AND GAUGING THE 

TOTAL IRAVEL DISTANCE OF THE GRID-TERMINAL FLANGE PARALLEL 

TO THE AXIS AT A POINT APPROXIMATELY 0.020" INWARD FROM 
ITS EDGE FOR ONE COMPLETE ROTATION. THE TOTAL TRAVEL 

DISTANCE WILL NOT EXCEED 0.020". 
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AVERAGE PLATE CHARACTERISTICS 
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PULSE REPETITION RATE= 100OPPS   
PULSE DURATION = I MICRÓSECOND 
FREQUENCY = 337S MC 
CIRCUIT EFFICIENCY = 25 7. 
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Power Triode 
FORCED-AIR COOLED GROUNDED-GRID TYPE 

For UHF Plate-Pulsed Oscillator and Amplifier Service 

GENERAL DATA 
Electrical: 

Heater, for Unipotential Cathode: 
\ Voltage (AC or DC)  6.3 volts 
1 Current   3.4 amp 

Minimum heating time  1 minute 
Amplification Factor  25 
Direct Interelectrode Capacitances: 

Grid to plate   6.0 pf 
Grid to cathode   11.0 pf 
Plate to cathode'   0.19 max. Pf 

Mechanical: 
Operating Position  Any 
Overall Length  3-5/16" ± 3/32" 
Diameter  1.750" ± 0.010" 
Weight (Approx  )  8 oz 
Radiator  Integral part of tube 
Mounting  Special 
Terminal Diagram (See Dimensional Outline): 

( ) 

P- Plate 
G- Grid 

K -Cathode 
H-Heater 

Thermal: 

Air Flow: 
The specified air flow for various plate dissipations, as 

indicated In the tabulation below, should be delivered by a 

blower onto the respective terminals and seals, and through 

the radiator before and during the application of any volt— 

ages. Heater power, plate power, and air may be removed 
simultaneously. 

Plate Dissipation 150 200 250 watts 
Min. Air Flow 5.7 10 16 cfm 
Static Pressure 0.16 0.4 0.85 in. of water 

The above flow and pressure values are for condition with 

radiator temperature held constant at 1350 C rise above 
ambient temperature. The air flow must be adequate to limit 
the temperature of the radiator, grid terminal, cathode 
terminal, and seals to their respective maximum values. 

Radiator Temperature (Measured on core 
at end adjacent to plate ring)  180 max. °C 

Grid-Terminal Temperature   150 max. °C 
Indicates a change. 

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

DATA I 

4-63 



r% A s 
-tu 

Cathode-Terminal Temperature  150 max. °C 
Seal Temperature (Plate, grid, and cathode)   150 max. °C 

PLATE-PULSED OSCILLATOR & ANPLIFIER--Clase C 

Maximum Ratings, Abavtute-Mustmum luises: 

For maxlmum "on" ttmeb of 10 µSeC 100 msec 

PEAK POSITIVE-PULSE 
PLATE-SUPPLY VOLTAGE  7500 max. 7500 max. volts 

PEAK NEGATIVE-PULSE 
GRID-BIAS VOLTAGE   600 max. 600 max. volts 

PEAK PLATE CURRENT 
FROM PULSE SUPPLY   4.5 max. 3.5 max. amp 

PEAK RECTIFIED GRID CURRENT   1 max. 0.75 max. ami, 
DC PLATE CURRENT  0.045 max. 0.250 max. amp 
DC GRID CURRENT   0.010 max. 0.070 max. amp 
PLATE INPUT   340 max. 340 max. watts 
PLATE DISSIPATION   250 max. 250 max. watts 

Typical Operation with Rectangular Wave Shape 
in Oscillator Circuit at 1250 Mc: 

th deity factorc of 0.01 

Peak Positive-Pulse 
Plate-Supply Voltage  5500 7500 volts 

Peak Negative-Pulse 
Grid-Bias Voltage   375 500 volts 

Cathode Resistord   100 100 ohms 
Peak RF Grid Voltage  625 850 volts 
Peak Plate Current 

From Pulse Supply   3.5 4.5 asp 
Peak Rectified Grid Current   0.25 0.5 are 
DC Plate Current  0.035 0.045 amp 
CC Grid Current 0  0025 0.005 amp 
Useful Power Output 

at Peak of Pulse' (Approx.(   8000 14000 watts 

d 

e 

With external shield connected to grid. 

.01" tine is defined as the sum of the durations of all the individual 
pulses whicil occur during the interval of 1000 microseconds. Pulse 
duration is defined as the time interval between the two points on the 
pulse at which the instantaneous value is 70 per cent of the peak value. 
The peak value is defined as the maximum value of a smooth curve through 
the average of the fluctuations over the top portion of the pulse. 

Duty factor is the product of pulse duration and repetition rate. For 
variable pulse durations and pulse repetition rates, the duty factor 
is defined as the ratio of time "one to total elapsed time in any 500-
microsecond interval. 

It is recommended that the entire bias be obtained from a cathode re-
sistor. incertain applications, partial grid-resistor bias may he used. 

The power output at peak of pulse is obtained from the average power 
output using the duty factor of the peak power output pulse. Thy pro-
cedure is necessary since the power output pulse duty factor may be 
less than the applied voltage pulse duty factor because of a delay in 
tse start of rf power output. 

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

Note Nin. Mar. ( 

Heater Current  1 3.05 3.75 amp 
Amplification Factor 1  2 18 32 
Grid—Plate Capacitance  - 5.6 6.6 pf 
Grid—Cathode Capacitance  - 10.5 12.5 pf 
Plate—Cathode Capacitance   3 0.12 0.26 Pf 
Plate Voltage   1,4 500 850 volts 

..--- Plate Voltage 1  5 690 1140 volts 
; Grid Voltage 1  6 - —165 volts 

Peak Cathode Current 1  7 12 — amp 
Useful Power Output at Peak of Pulse. 1,8 12 — kw 

Note 1: with 6.3 volts on heater. 

Note 2: With dc grid volteRweof -15 volts, and dc plate voltage adjusted to 
give dc plate current of 250 milliamperes. 

Mote 3: With external shield connected to grid terminal. 

Note 4: 11:I st.,:tg ir,1:elegl-eedsnli trild.4: ,:lte voltage adjusted to 

Note 5: With dc grid voltage of-20 volts, and dc plate voltage adjusted to 
give dc plate current of 250 milliamperes. 

Note 6: Withdcplatevoltageof1600volts, and dc grid voltage adjusted to 
give dc plate current of 1 milliampere. 

Note 7: Represents the maximum value of cathode current (Plate current 
and grid current) for the tube under any condition of operation. 

Note e: With peak positive-pulse plate-supply voltage of 7500 volts, 
cathode-bias resistor of 100 10 per cent ohms, peak plate 
current from pulse supply of 4.5 amperes, peak rectified grid 
current of 0.5 ampere, duty factor of 0.01. and frequency of 
1250 Mc. 

MAXIMUM RATINGS vs OPERATING FREQUENCY 

OPERATING 
FREQUENCY 

Mc 

MAXIMUM PERMISSIBLE PERCENTAGE 
OF MAXIMUM RATED PLATE VOLTARE i PLATE INPUT 

1300 

2000 

Plate-Pulsed OscillatorandeSplifier Service 

100 
75 

DIMENSIONAL OUTLINE and MOUNTING ARRANGEMENT 
shown under Type 6161 also apply to the 5946 

OPERATING NOTES 

Rated heater voltage should be applied for at least one 

minute to allow the cathode to reach normal operating temper-
ature before voltages are applied to the other electrodes. In 

circuits where the plate is grounded and the negative pulse is 

applied to the cathode, the heater supply must be insulated to 
withstand the peak-positive-pulse plate-supply voltage, and it 

should also present amlnimum amount of capacitance loading to 
the pulse-supply source. 

Indicates a change. 

10,1114 RADIO CORPORATION OF AMERICA 
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AVERAGE CHARACTERISTICS 

“i! 

o a 

PLATE (1..b) OR GRID (1.c) AMPERES 

92CM-7555 

RADIO CORPORATION OF AMERICA 
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6026 
OSCILLATOR TRIODE 

SUBMINIATURE TYPE 

For radiosonde service nt 400 Rd 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage range". . . . 5.2 to 6.6   
Current at 6.3 volts. 0.2 

Direct Interelectrode Capacitances (Approx.):° 
Grid to plate   1.3 µµf 
Grid to cathode and heater  2 Ygf 
Plate to cathode and heater   0.42 Ygf 

Characteristics, Class AI Amplifier: , 

Plate-Supply Voltage  120 volts 
Cathode Resistor  220 ohms 
Amplification Factor  24 
Plate Resistance (APprox  )   4000 ohms 
Transconductance  5900 µmhos 
Plate Current   12 ma 

at or dc volts 
  amp 

Mechanical: 

Mounting Position   Any 
Maximum Length (Excluding flexible leads)   1-1/2" 
Length, Bulb Seat to Bulb Top(Excluding tip). 1.200" ± 0.060' 
Maximum Diameter 0  400" 
Dimensional Outline   See General Section 
Bulb  T-3 
Leads, Flexible   5 

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

BOTTOM VIEW 

Lead 3 - Cathode 
Lead 4 - Heater 

Lead 5 - Heater 

Lead 7 - Grid 

Lead 8 - Plate 

OSCILLATOR - Class C Telegraphy 

Maximum Ratings', Absolute Values: 

DC PLATE VOLTAGE  150 max. volts 
DC GRID VOLTAGE   -50 max. volts 
TOTAL CATHODE CURRENT   40 max. ma 

* Heater—voltage range and maximum ratings are established on basis that 
tube heater will be supplied from batteries in radiosonde and similar 
applications utilizing equipment designed for extreme compactness and 
light weight and requiring tube life of only a few hours. 

O without external shield. 

Indicates a change. 
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OSCILLATOR TRIODE 

DC GRID CURRENT  10 max. ma 
PLATE INPUT  3.3 max. watts 
PLATE DISSIPATION  3 max. watts 
PEAK HEATER-CATHODE VOLTAGE  0 max. volts 

Typical Operation as Oscillator at 400 Mc: 

DC Plate voltage   135 volts 
Grid Resistor  1300 ohms 
DC Plate Current   20 me 
DC Grid Current (APprox  I   9.5 ma 
Useful Power Output  1.25 watts 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note gsn. Max. 

Heater Current: 
With 5.2 volts ac on heater. 
With 6.6 volts ac on heater. 

Direct Interelectrode 
Capacitances: 
Grid to plate  
Grid to cathode and heater . 
Plate to cathode and heater. 

Amplification Factor   
Transconductance   
Transconductance   
Plate Current  
Plate Current  
Plate Current  

- 0.176 - amp 
- - 0.225 amp 

1 1.05 1.55 µµf 
1 1.55 2.45 µµf 
1 0.345 0.495 µelf 
2 17 31 
3 4200 7600 µmhos 
4 4600 8000 gmhos 
3 8 16 ma 
4 9.5 18.5 ma 
5 300 µamp 

Note 1: Without external shield. 

Note 2: With 5.2 or 6.1 volts ac on heater, dc plate—supply volts . 
120, and cathode resistor (ohms) . 220. 

Note 3: With 5.2 volts ac on neater, dc plate—supply volts • 120, and 
cathode resistor (ohms) = 220. 

Note 4: With 6.1 volts ac on heater, dc plate—supply volts • 120, and 
catriode resistor (ohms) = 220. 

Note 5: With 5.2 volts ac on heater. dc plate—supply volts • 120, dc 
grid volts • —12. and cathode resistor (ohms) • 220. 

OPERATING CONSIDERATIONS 

It Is recommended that the cathode of the 6026 be connec— 
ted directly to the heater. 

The flexible leads of the 6026 are usually soldered to 
the circuit elements. Soldering of the connections should 
he made as far aS possible from the glass button. If this 
precaution is not followed, the heat of the soldering op— 
eration may crack the glass seals and damage the tube. 

...Indicates a change. 
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Beam Power Tube 
HIGH POWER SENSITIVITY 

90 WATTS CW INPUT (ICAS) UP TO 60 Mc 
60 WATTS CW INPUT (ICAS) AT 175 Mc 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)  6.3 ± 10% volts 
Current at heater volts = 6.3 . . . 1.25 amp 

Transconductance, for plate volts = 
200, grid-No.2 volts = 200, and 
plate ma. = 100   7000 ethos 

Mu-Factor, Grid No.2 to Grid No.1 
for plate volts = 200, grid-No.2 
volts = 200, and plate ma. = 100. . 4.5 

Direct Interelectrode Capacitances:' 
Grid No.1 to plate  0.24 max. Pf 
Grid No.1 to cathode & grid No.3 
& internal shield, grid No.2, 
base sleeve, and heater   13.0 Pf 

Plate te cathode & grid No.3 
& internal shield, grid No.2, 
base sleeve, and heater   8.5 Pf 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  3-13/16" 
Seated Length   3-1/8" ± 1/8" 
Maximum Diameter  1-23/32" 
Weight (APProx  ) 2  3 oz 1 
Bulb  T12 1 
Cap   Small (JEDEC No.C1-1) 
Bases (Alternates): 

Large-Wafer Octal with Sleeve: 
8-Pin (JEDEC Group 1, No.88-86) 

Large-Wafer with External Barriers and Sleeve: 
8-Pin (JEDEC Group 1, No.88-981 

Rasing Designation for BOTTOM VIEW  7CK 

Pin 1-Cathode, 
Grid No.3, 
Internal 
Shield 

Pin 2-Heater 
Pin 3-Grid No.2 
Pin 4-Same as 

Pin 1 

Pin 5-Grid No.1 
Pin 6-Same as 

Pin 1 
Pin 7-Heater 
Pin 8-Base Sleeve 
Cap-Plate 

-a—Indicates a change. 

ED RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. L 
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A POWER AMPLIFIER & MODULATOR-- Class AB I° 

Maximum Ratings, Absolute -Maximum Values: 

CCSe IcAsd 
DC PLATE VOLTAGE  600 max. 750 max. volts 
DC GRID-No.2 VOLTAGE. . . •_ 250 max. 250 max. volts 
MAX.-SIGNAL CC PLATE CURRENT' 125 max. 135 max. ma 
MAX.-SIGNAL PLATE INPUT'. . 60 max. 85 max. watts 
MAX.-SIGNAL GRID-No.2 INPUT°. 3 max. 3 max. watts 
PLATE DISSIPATION° . . .... 20 max. 25 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode  135 max. 135 max. volts 
Heater positive with 

respect to cathode  135 MAX. 135 max. volts 
OULB TEMPERATURE (At hottest 

point on bulb surface). . . 220 max. 220 max. °C 

Typical CCS Push-Pull Operation: 

Values are for 2 tubes 

DC Plate Voltage  400 500 600 volts 
DC Grid-No.2 Voltage f   190 185 180 volts 
DC Grid-No.1 Voltage: 

From fixed-bias source. . . . -40 -40 -45 volts 
Peak AF Grid -No.1 -to-Grid-No.1 
Voltageg  80 80 90 volts 

Zero-Signal DC Plate Current.   63 57 26 ma 
Max.-Signal DC Plate Current.   228 215 200 ma 
Zero-Signal DC Grid-No.2 
Current . . . .   2.5 2 1 ma 

Max.-Signal DC Grid-No.2 
Current   25 25 23 ma 

Effective Load Resistance 
(Plate to plate)  4000 5500 7000 ohms 

Max.-Signal Driving 
Power (Approx.)   O 0 e watts 

Max.-Signal Power Output 
(Approx.)   55 70 82 watts 

Typical ICAO Peau -Pull Operation: 
Values are for 2 tubes 

DC Plate Voltage  600 750 volts 
DC Grid-No.2 Voltage f .   200 195 volts 
CC Grid-No.1 Voltage: 

From fixed-bias source  -50 -50 volts 
Peak AF Grid -No.1 -to-Grid -No.1 Voltageg 100 100 volts 
Zero-Signal DC Plate Current  28 23 Md 

Max.-Signal DC Plate Current  229 220 ma 
Zero-Signal DC Grid-No.2 Current  1 1 ma 
Max.-Signal DC Grid-No.2 Current  
Effective Load Resistance 

(Plate to plate)  
Max.-Signal Driving Power (Approx.) • 
Max.-Signal Power Output (Approx  )  

21 26 ma 

6000 8000 ohms 
0 0 watts 

95 :_20 watts 

(-` 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Maximum Circuit Values (CCS or ICAS): 

Grid-No.1-Circuit Resistance under any condition:h 
With fixed bias   0.1 max. megohm 

(7 With cathode bias   Not recommended 

AF POWER AMPLIFIER & MODULATOR--Class 

Triode Connection—Grid No. Connected to Plate 

CCS ICAS 

n Maximum Ratings, Absolute-Naximum Values: 

- DC PLATE VOLTAGE. . . . . . . . 400 max. 400 max. volts 
MAX.-SIGNAL DC PLATE CURRENT' . 90 max. 90 max. ma 
MAX.-SIGNAL PLATE INPUT°. . . . 35 max. 35 max. Watts 
PLATE DISSIPATION°  20 max. 25 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 

(7"-- Heater negative with 
respect to cathode  135 max. 135 max. volts 

- Heater positive with 
respect to cathode  135 max. 135 max. volts 

BULB TEMPERATURE (At hottest 
point on bulb surface). . . . 220 max. 220 max. °C 

Typical Push-Pull Operation: 

Values are for 2 tubes 

DC Plate Voltage  250 400 400 volts 
DC Grid-No.1 Voltage  -50 -100 -100 volts 
Peak AF Grid-No.1-to-Grid-No.1 
Voltageh  100 200 200 volts 

Zero-Signal DC Plate Current. • 120 40 40 ma 
Max.-Signal DC Plate Current. • 125 100 100 ma 
Effective Load Resistance 

(Plate-to-plate)  5000 8000 8000 ohms 
Max.-Signal Driving Power 

(Approx.)   0 0 0 watts 
Max.-Signal Power Output 

(Approx.)   10 22 22 watts 

Maximum Circuit Values (CCS or ICAS): 

Grid-No.1-Circuit Resistance under any condition:h 
With fixed bias   0.1 max. megohm 
With cathode bias   0.5 max. megohm 

AF POWER AMPLIFIER & MODULATOR--Class A112.1 

Maximum Ratings, Absolute-Maximum Values: 

CCS ICAS 

DC PLATE VOLTAGE  600 max. 750 max. volts 
DC GRID-No.2 VOLTAGE. . . . .   250 max. 250 max. volts 

„ MAX.-SIGNAL DC PLATE CURRENT*   125 max. 135 max. ma 
( J MAX.-SIGNAL PLATE INPUT'. . .   62.5 max. 90 max. watts 

' MAX.-SIGNAL GRID-No.2 INPUT'.   3 max. 3 max. watts 
PLATE DISSIPATION*  20 max. 25 max. watts 

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

FEAK HEATER-CATHOEE VOLTAGE: 
Heater negative with 

respect to cathode  135 max. 135 max. volts 
Heater positive with 

respect to Lnthude  135 max. 135 max. volts 
BULB TEMPERATURE (At hottest 

point on bulb surface). . . . 220 max. 220 max. °C 

Typical CCS Push-Pull Operation: 

Values are for 2 tries 

DC Plate Voltage  400 500 600 volts 
DC Grid-No.2 Voltages   175 175 165 volts 
DC Grid-No.1 Voltage: 

-. From fixed-bias source. . . . -41 -44 -44 volts 
Peak AF Grid -No.1 -to-Grid-Bo.1 
Voltage   95 102 97 volts 

Zero-Signal DC Plate Current.   33 27 22 ma 
Max.-Signal DC Plate Current.   232 242 207 ma 
Zero-Signal DC Grid-No.2 

Current . • • • 6666666 10 1 0.7 0.6 ma 
Max.-Signal DC Grid-No.2 

Current . • • • 6666666 18 18 17 ma 
Max.-Signal DC Grid-No.1 

Current   1.6 1.9 1.1 ma 
Effective Load Resistance 

(Plate to plate)  3700 4600 6800 ohms 
Max.-Signal Driving Power 

(Approx.).  0.2 0.3 0.2 watt 
Max.-Signal Power Output 

(Approx.)   62 65 90 watts 

Typical ICAS Push-Pull Operation: 

Values are for 2 tubes 
CC Plate Voltage  600 750 volts 
DC Grid-No.2 Voltage S   180 165 volts 
DC Grid-No.1 Voltage: ( 

From fixed-bias source. . .   -48 -46 volts 
Peak AF Grid -No.1 -to-Grid-No.1 Voltage.   109 108 volts 
Zero-Signal DC Plate Current  28 22 ma 
Max.-Signal DC Plate Current  270 240 ma 
Zero-Signal DC Grid-No.2 Current  1.2 0.3 ma 
Max.-Signal DC Grid-No.2 Current  20 20 ma 
Max.-Signal DC Grid-No.1 Current  2 2.6 ma I 
Effective Load Resistance 

(Plate to plate)  5000 7400 ohms 
...Max. -Signal Driving Power (Approx.).. .   0.3 0.4 watt 

Max.-Signal Power Output (Approx  )   113 131 watts 

Maximum Circuit Values (CCS or ICAS): 

Grid -No.1 -Circuit Resistance: . 
With fixed bias   30000 max. ohms ' 
With cathode bias   Not reconmended 

—.Indicates a change. 

( 
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PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

Carrier conditions per tube for use with a maximum 
modulation factor of i and at frequencies up to 6o Ns 

CCS ICAS 

Maximum Ratings, Absolute—Maximum Values: 

For maximum plate voltage and maximum plate 
input above 6o Nc, see Rating Chart 

DC PLATE VOLTAGE  480 max. 600 max. volts 
( ,CC GRID-N0.2 VOLTAGE  250 max. 250 max. volts 

DC GRID-N0.1 VOLTAGE  -150 max. -150 max. volts 
DC PLATE CURRENT  117 max. 125 max. ma 
DC GRID-N0.1 CURRENT  ?.5 max. 4 max. ma 
PLATE INPUT   45 max. 67.5 max. watts 
GRID-N0.2 INPUT   2 max. 2 max. watts 
PLATE DISSIPATION . . .... 13.3 max. 16.7 max. watts 

( PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode  135 max. 135 max. volts 
Heater positive with 

respect to cathode  135 max. 135 max. volts 
RULE( TEMPERATURE (At hottest 

point on bulb surface). . . 220 max. 220 max. °C 

Typical Operation: 

DC Plate Voltage  400 475 600 volts 
DC Grid-No.2 Voltage:" 

From a grid-No.2 series 
resistor of: 
33000 ohms  150 - - volts 
51000 ohms  - 135 - volts 
56000 ohms  - - 150 volts 

DC Grid-No.1 Voltage: 0 
From a grid-No.1 resistor 

of 27000 ohms   -87 -77 -87 volts 
Peak RF Grid-No.1 Voltage . . 107 95 107 volts 
DC Plate Current  112 94 112 ma 
DC Grid-No.2 Current 7  8 6.4 7.8 ma 
DC Grid-No.1 Current (Approx.). 3.4 2.8 3.4 ma 
Driving Power (Approx.) . . . . 0.4 0.3 0.4 watt 
Power Output (Approx  )   32 34 52 watts 

Maximum Circuit Values (CCS or ICAS): 

Grid—No.1 —Circuit Resistance   30000 max. ohms 

0 RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. L 
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RF POWER AMPLIFIER & OSCILLATOR--Class C Telegraphyr 
and 

RF POWER AMPLIFIER--Class C FM Telephony 

CCS KAS 
Maximum Ratings, Absolute—Maximum Values: 

At frequencies uk to to Nc  
and maxtmumk/ateinkut above 

DC PLATE VOLTAGE  
DC GRID-No.2 VOLTAGE  
DC GRID-No.1 VOLTAGE  
DC PLATE CURRENT  
DC GRID-No.1 CURRENT  
PLATE INPUT   
GRID-No.2 INPUT   
PLATE DISSIPATION   
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode  

Heater positive with 
respect to cathode  

BULB TEMPERATURE (At hottest 
point on bulb surface). . 

Typical Operation: 

Formaximum Plate voltage 
to Ne, see Ratine Chart II. 

600 max. 
250 max. 

-150 max. 
140 max. 
3.5 max. 

67.5 max. 
3 max. 

20 max. 

135 max. 

135 max. 

220 max. 

As amPlifier up to to Nc 

DC Plate Voltage  500 600 
DC Grid-No.2 Voltage:' 

From a grid-No.2 series 
resistor of: 
36000 ohms  
51000 ohms  
43000 ohms  
56000 ohms  

DC Grid-No.1 Voltage:t 
From a grid-No.1 resistor of: 

27000 ohms  
20000 ohms  
24000 ohms  

From cathode resistor of: 
430 ohms  
470 ohms  

Peak RF Grid-No.1 Voltage   . . 
DC Plate Current  
DC Grid-No.2 Current  9 
DC Grid-No.1 Current (Approx.)  
Driving Power (Approx.) . . .   
Power Output (Approx  )  

Typical Operation: 

As anelifier uk 

DC Plate Voltage  

750 max. 
250 max. 

-150 max. 
150 max. 
4 max. 

90 max. 
3 max. 

25 max. 

135 max. 

135 max. 

220 max. 

volts 
volts 
volts 

ma 
ma 

watts 
watts 
watts 

(---) 
volts 

volts 

°C 

600 750 volts 

170 - - - volts 
- 150 - - volts 
- - 180 - volts 

- - 160 volts 

-66 
-58 

-66 
84 
135 

2.5 
0.2 
48 

-58 
73 

112 
9 

2.8 
0.2 
52 

-71 

-71 

91 
150 
10 

2.8 
0.3 
66 

volts ) 
-62 volts 
- volts 

- volts 
-62 volts 
79 volts 

120 ma 
11 ma 

3.1 ma 
0.2 watt 
70 watts 

to 175 Nc 

320 400 volts t. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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DC Grid—No.2 Voltage:a 
From grid—No.2 series 

resistor of: 
13000 ohms  180 volts 
20000 ohms  — 190 volts 

DC Grid—No.1 Voltage:t 
From a grid—No.1 resistor of: 

27000 ohms  —51 _ volts 
24000 ohms  _ —54 volts 

From cathode resistor of 
330 ohms  —51 —54 volts 

Peak RF Grid—No.1 Voltage . . 64 68 volts 
DC Plate Current  140 150 Ma 

DC Grid—No.2 Current  10 10.4 M8 

DC Grid—No.1 Current (Approx.)  2 2.2 ma 
Driving Power (Approx.) . . .   , watts 
Power Output (Approx  )   25 35 watts 

Maximum Circuit Values (CCS or ICAS): 

Grid—No.1 Circuit Resistance a   30000 max. ohms 

& Without external shield. 

b Subscript 1 Indicates that grld—no.! current dose sot flew tariff 4118 
part of the Input cycle. 

C Continuous Commercial Service. 
d intermittent Commercial and Amateur Service. 

• Averaged over any audio—frequency cycle of sine—wave form. 

f Obtained preferably from a separate source or from the plate—volts,. 
supply with a voltage divider. 

The driver stage should be capable of supplying the No.1 grids of the 
class AB, stage with the specified driving voltage at low distortion. 

The type of Input coupling network used should not introduce too much 
resistance in the grid—No.1 circuit. Transformer or Impedance coupling 
devices are recommended. 

Subscript 2 Indicates that grid-110.1 current flows during some part of 
the input cycle. 

Driver stage should be capable of supplying the specified driving pomar 
at low distortion to the No.1 grids of the AD2 stage. 

To minimize distortion, the effective resistance per grid—No.1 circuit 
of the AS2 stage should be held at a low value. For this purpose, the 
use of transformer coupling is recommended. In no case, however. should 
the total dc grid—No.1—circuit resistance exceed 30000 ohms when the 
6146 Is operated at maximum ratings. For operation at less than maximum 
ratings, the dc grid—No.1—circult resistance may be as high as 100000 ohms. 

Obtained preferably from a separate source modulated with the plate 
supply, or from the modulated plate supply through a series resistor. 

Obtained from grid—No.1 resistor or from a combination of grid —NO. 1 
resistor with either fixed supply or cathode resistor. 

When grid No.1 is driven positive and the 6146 is operated at maximum 
ratings, the total dc grid—No.1 —circuit resistance should not exceed 
the specified value of 30000 ohms. If this value is insufficient to 
provide adequate bias, the additional required bias must be supplied 
by a cathode resistor or fixed supply. For operation at less than 
maximum ratings, the dc grid—No.1 —circuit resistance may be as high 
as 100000 ohms. 

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 carrier 
conditions. 

Obtained preferably from separate source, or from the plate—supply 
voltage with a voltage divider, or through a series resistor. A serles 
grid—No.2 resistor should be used only when the 6146 is used In a clr-
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cult which in not keyed. Grid-No.2 voltage must not exceed 400 volts 
under key-up conditions. 

Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, 
or by combination methods. 

— CHARACTERISTICS RANGE VALUES 

Note Men, Max. 

Heater Current  1 1.175 1.325 amp 
Direct lnterelectrode Capacitances: 
Grid No.1 to plate  2 — 0.24 pf (, 
Grid—No.1 to cathode di grid No.3 

8. internal shield, base sleeve. 
grid No.2, and heater   2 12.0 15.0 pf 

Plate to cathode 3 grid No.3 
1. internal shield, base sleeve, 
grid No.2, and heater   2 7.3 9.5 pf 

Plate Current   3 46 94 ma 
Grid—No.2 Current   3 - 5.5 ma 
Dynamic Grid—No.2 Current   4 3 21 ma 
Useful Power Output   4 47 — watts 

Mete 1: With 6.3 volts fic on heater. 

mote 2: Without external shield. 

mote 3: With rated ac heater voltage, dc plate volts . 300, dc grid-No.2 
volts = 200, and dc grid-No.1 volts . -11. 

Mete 4: Ina single-tube, self-excited oscillator circuit, and with rated 
etc heater voltage, deplete volts . 600, dc grid -No.2 volts. 180, 
grid-No,1 resistor (ohms) . 30000 ± 100, deplete ma. . 100 to /12. 
dc grid-No.1 ma. . 2 to 2.5. and frequency (Mc) . 15. 

MAXIMUM RATINGS vs OPERATING FREQUENCY 

OPERATING 

FREQUENCY 

Mc 

MAXIMUM PERMISSIBLE PERCENTAGE 

OF MAXIMUM-RATED PLATE VOLTAGE i PLATE INPUT 

TELEPHONY TELEGRAPHY 

Cleo C 

Plate-Modulated 

Class C 

Unmodulated 

Voltage InOut Voltage InPut 

60 100 100 100 100 

80 84 92 84 92 

125 65 78 65 78 

150 58 72 58 72 

160 56 70 56 70 
176 53 67 53 67 

-.Indicates a change. 

RADIO CORPORATION OF AMERICA 
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OPERATING CONSIDERATIONS 

During standby Periods in intermittent operation, it is 

recommended that the heater voltage be maintained at normal 

operating value when the period is less than 15 minutes, and 
that it be reduced to 80 percent of normal when the period is 

between 15 minutes and 2 hours. For longer periods, the heater 
voltage should be turned off. 

The maximum-rated piste and grid-No.2 voltages of this 
tube are extremely dangerous. Great care should be taken 

during the adjustment ofcircuits. Thetube and its associated 
apparatus, especially all parts which may be at high potential 

above ground, should be housed in a protective enclosure. 

The protective housing should be designed with interlocks so 

that personnel can not possibly come in contact with any high-

potential point In the electrical system. The interlock devices 
should functionto breakthe primary circuit of thehigh-voltage 

supplies when any gate or door on the protective housing Is 

opened, and should prevent the closing of the primary circuit 
until the door is again locked. 

CAP 
JEDEC NI 

712 BULB 

BASE 
JEDEC CROUPI 

813-86 
OR 

hlit BO-9B 

92C3-7700R4 
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TYPICAL CHARACTERISTICS 
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Triode Connection 

Ee= 6.3 VOLTS 
GRID N2 2 CONNECTED TO PLATE. 
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Beam Power Tube 
HIGH POWER SENSITIVITY 
90 WATTS CW INPUT (ICAS) 

UP TO 60 Mt 
CONTROLLED ZERO-BIAS 

PLATE CURRENT 

RCA "DARK HEATER" 
60 WATTS CW INPUT (1CAS) 

AT 175 Mc 
CONTROLLED POWER OUTPUT 

AT REDUCED HEATER VOLTAGE 

For RF Power Amplifier and Oscillator Service 
and as an AF Power Amplifier and Modulator in 
Both Mobile and Fixed Equipment. The 6146A is 
Unilaterally Interchangeable with the 6146. 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage (Ac or DC) .   6.3 volts 
Current at heater volts = 6.3 . . . 1.25 amp 

Transconductance, for plate volts = 
200, grid-No.2 volts = 200, and 
plate ma. = 100   7000 umhos 

Mu-Factor, Grid No.2 to Grid No.1 
for plate volts = 200, grid-No.2 
volts = 200, and plate ma. = 100. . 4.5 

Direct lnterelectrode Capacitances:b 
Grid No.1 to plate  0.24 max. 
Grid No.1 to cathode & grid No.3 

e. internal shield, grid No.2, 
base sleeve, and heater   13.0 

Plate to cathode & grid No.3 
& internal Shield, grid No.2, 
base sleeve, and heater   8.5 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  3-13/16" 

,--. Seated Length   3-1/8" ± 1/8" 
Maximum Diameter  1-23/32" 
Weight (Approx  ) 
Bulb 
Cap  • 
Bases (Alternates): 

Large-Wafer Octal with 
8-Pin (JEDEC Group 1, 

Large-Wafer Octal with 
8-Pin (JEDEC Group 1, 

Small-Wafer Octal with 
8-Pin (JEDEC Group 1. 

Small-Wafer Octal with 
8-Pin (JEDEC Group 1, 

pf 

pf 

Pf 

23oz 
  T12 
Small (JEDEC No.C1-1) 

Sleeve: 
No.88-86) 

External Barriers and Sleeve: 
No. 68-98) 

Sleeve: 
No. 68-150) 

External Barriers and Sleeve: 
No.88-1591 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Basing Designation for BOTTOM VIEW  7CK 

Pin 1-Cathode, • Pin 5-Grid No.1 
Grid No.3, Pin 6-Same as 
Internal 4 e Pin 1 
Shield Pin 7-Heater 

Pin 2-Heater Pin 8-Base Sleeve 
Pin 3-Grid No.2 Cap-Plate 
Pin 4-Same as 

Pin 1 

Bulb temperature (At hottest 
point on bulb surface)  220 max. °C 

AF POWER AMPLIFIER & MODULATOR -- Class Ml le 

Milne Ratings, Absolute—Max:mum Values: 

CCS d ¡CAS° 
DC PLATE VOLTAGE  600 max. 750 max. volts 
DC GRID-No.2 VOLTAGE. . . . .   250 max. 250 max. volts 
MAX.-SIGNAL DC PLATE CURRENTS 125 max. 135 max. ma 
MAX.-SIGNAL PLATE INPUTS. . . . 60 max. 85 max. watts 
MAX.-SIGNAL GRID-No.2 INPUT. 3 max. 3 max. watts 
PLATE DISSIPATION f. . . . . . 20 max. 25 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode  135 max. 135 max. volts 
Heater positive with 

respect to cathode  135 max. 135 max. volts 

Typical CCS Push-Pull Operation: 

Values are for 2 tubes 

DC Plate Voltage  400 500 600 volts 
CC Grid-No.2 Voltagell   190 185 180 volts 
DC Grid-No.1 Voltage: 

From fixed-bias source. . . . -40 -40 -45 volts 
Peak AF Grid-No.1-to-Grid-No.1 
Voltage"  80 80 90 volts 

Zero-Signal DC Plate Current. • 63 57 26 ma 
Max.-Signal DC Plate Current. . 228 215 200 ma 
Zero-Signal DC Grid-No.2 
Current   2.5 2 1 ma 

Max.-Signal DC Grid-No.2 
Current   25 25 23 ma 

Effective Load Resistance 
(Plate to plate)  4000 5500 7000 ohms 

Max.-Signal Driving 
Power (Approx.)   0 0 0 watts 

Max.-Signal Power Output 
(Approx.)   55 70 82 watts 

Typic.1 ICAS Push-Pull Operation: 

Values are for 2 tubes 

DC Plate Voltage  600 750 volts 
DC Grid-No.2 Voltageo   200 195 volts 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. L 
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DC Grid-No.1 Voltage: 

From fixed-bias source  -50 -50 volts 
Peak AF Grid-No.1-to-Grid-No.1 
Voltageh  100 100 volts 

Zero-Signal DC Plate Current  28 23 ma 
Max.-Signal DC Plate Current  229 220 ma 
Zero-Signal DC Grid-No.2 Current. 1 1 me 
Max.-Signal DC Grid-No.2 Current. 27 26 ma 
Effective Load Resistance 

(Plate to plate)  6000 8000 ohms 
Max.-Signal Driving Power (Approx.) 0 0 watts 
Max.-Signal Power Output (Approx.). 95 120 watts 

Maximum Circuit Values (COS or ICAS): 

Grid-No.1-Circuit Resistance under any condition:i 
With fixed bias   0.1 max. megohm 
With cathode bias   Not recommended 

AF POWER AMPLIFIER & MODULATOR -- Class AB2k 
Maximum Ratings, Absolute—Maximum Values: 

CCS ¡CAS 
DC PLATE VOLTAGE  600 max. 750 max. volts 
DC GRID-No.2 VOLTAGE. . . . .   250 max. 250 max. volts 
MAX.-SIGNAL DC PLATE CURRENT/   125 max. 135 max. ma 
MAX.-SIGNAL PLATE INPUT/. . .   62.5 max. 90 max. watts 
MAX.-SIGNAL GRID-No.2 INPUT/.   3 max. 3 max. watts 
PLATE DISSIPATION/. .   20 max. 25 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode  135 max. 135 max. volts 
Heater positive with 

respect to cathode  135 max. 135 max. volts 

Typical CCS Push-Pull Operation: 

Values are for 2 tubes 

, DC Plate Voltage  400 500 600 volts 
DC Grid-No.2 Voltages'   175 175 165 volts 
DC Grid-No.1 Voltage: 

From fixed-oias source. . . . -41 -44 -44 volts 
Peak AF Grid-No.1-to-Grid-No.1 
Voltage   95 102 97 volts 

Zero-Signal DC Plate Current.   33 27 22 ma 

(,.. Max.-Signal DC Plate Current.   232 242 2)7 ma 
Zero-Signal DC Grid-No.2  
Current . . . .   1.1 0.7 0.6 ma 

Max.-Signal DC Grid-No.2 
Current   18 18 17 ma 

Max.-Signal DC Grid-No./ 
Current   1.6 1.9 1.1 MEI 

Effective Load Resistance 
(Plate to plate)  3700 4600 6800 ohms 

Max.-Signal Driving Power 
(Approx. 0.2 0.3 0.2 watt 

C) RADIO CORPORATION OF AMERICA 
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Max.-Signal Power Output 
(Approx.)   62 

Typical ICAS Push-Pull Operation: 

Values are for a tube* 

DC Plate Voltage  600 750 volts 
DC Grid-No.2 Voltageg   190 165 volts 
DC Grid-No.1 Voltage: 

From fixed-bias source  -48 -46 volts 
Peak AF Grid-No. 1-to-Grid-N0.1 

Voltage   109 108 volts 
Zero-Signal DC Plate Current  28 22 ma 
Max.-Signal DC Plate Current  270 240 ma 
Zero-Signal DC Grid-No.2 Current. 1.2 0.3 ma 
Max.-Sional DC Grid-No.2 Current. 20 20 ma 
Max.-Signal DC Grid-No.1 Current. 2 ?.t5 ma 
Effective Load Resistance 

(Plate to plate)  moo 7400 ohms 
Max.-Signal Driving Power (Approx.'  0.3 0.4 watt 
Max.-Signal Power Output (Approx.).   113 131 watts 

Maximum Circuit Values (CCS or ICAS): 

Grid-No. 1-Circuit Resistance:" 
With fixed bias   30000 max. ohms 
With cathode bias   Not recommended 

83 go watts 

LINEAR RF POWER AMPLIFIER -- Class AB ' 

Single-Sideband Suppressed-Carrier Service 

CCS ¡CAS 

Maximum Ratings, Absolute-Maxtmum Values up to ho Mc: 

DC PLATE VOLTAGE  600 max. 750 max. volts 
DC GRID-No.2 VOLTAGE  250 max. 250 max. volts 
MAX.-SIGNAL 

DC PLATE CURRENT  125 max. 135 max. ma 
MAX.-SIGNAL PLATE INPUT 60 max. 95 max. watts 
MAX.-SIGNAL 
GRID-No.2 INPUT   3 max. 3 max. watts 

PLATE DISSIPATION   20 max. 25 max. watts 
PEAK HEATER-CATHODE 

VOLTAGE: 
Heater negative with 

respect to cathode. h •• 135 max. 135 max. volts 
Heater positive with  

respect to cathode. e5 max. 135 max. volts 

typical "Single-Tame Operation , 

As 6. Mk 

DC Plate Voltage  400 600 600 750 volts 
DC Grid-No.2 Voltage' . . .   te 180 200 195 volts 
DC Grid-No.1 Voltager . . .   -40 -45 -50 -50 volts 
Zero-Signal DC Plate Current  32 13 14 12 ma 
Effective RF Load Resistance  2000 350C 3000 4000 ohms 

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

CCS ICAS 

Max.-Signal DC Plate Current. 114 100 115 110 ma 
Max.-Signal DC 

Grid-No.2 Current   12 11 14 13 ma 
Max.-Signal Peak RF Grid-No.1 

Voltage   40 45 50 50 volts 
Max.-Signal Driving Power 

(Approx.)   0 0 0 0 watts 
Max.-Signal Power Output 

(Approx.)   27 41 48 60 watts 

Maximum Circuit Values (CCS or ICAS): 

Grid-No. 1-Circuit Resistance:i 
With fixed hias   30000 max. ohms 
With cathode bias   Not recommended 

PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

Carrier conditions per tube for use with a maximum 
modulation factor ofi and atfrequenciesuP to 6o Nc 

CCS ICAS 

Maximum Ratings, Absolute-Maximum Values: 

For maximum Plate voltage and maximum plate 
input above bo No, see Rating Chart I 

DC PLATE VOLTAGE  480 max. 600 max. 
DC GRID-No.2 VOLTAGE  250 max. 250 max. 
DC GRID-No.1 VOLTAGE -150 max. -150 max. 
DC PLATE CURRENT  117 max. 125 max. 
DC GRID-No.1 CURRENT  3.5 max. 4 max. 
PLATE INPUT   45 max. 67.5 max. 
GRID-No.2 INPUT   2 max. 2 max. 
PLATE DISSIPATION . .  13.3 max. 16.7 max. 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode  135 max. 135 max. 

Heater positive with 
,. .) respect to cathode  135. max. 135 max. 

Typical Operation: 

DC Plate Voltage  400 475 600 
DC Grid-No.2 Voltage:' 

From a grid-No.2 series 
resistor of: 
33000 ohms  150 - - 
51000 ohms  - 135 - 
56000 ohms  150 

DC Grid-No.1 Voltage:t 
From a grid-No.1 resistor 

of 27000 ohms   -87 -77 -87 
Peak RF Grid-No.1 Voltage . .   107 95 107 
DC Plate Current  112 94 112 
DC Grid-No.2 Current  7.8 6.4 7.8 
DC Grid-No.1 Current (Approx.)  3.4 2.8 3.4 

volts 
volts 
volts 

ma 
ma 

watts 
watts 
watts 

volts 

volts 

volts 

volts 
volts 
volts 

volts 
volts 

ma 
ma 
ma 
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Driving Power (Approx.) . . . . 
Power Output (Approx  )  

Maximum Circuit Value (CCS or ICA8): 

Grid-No.1-Circuit Resistance° . 

CCS ¡CAS 

0.4 0.3 0.4 watt 
32 34 52 watts 

30000 max. ohms 

RF POWER AMPLIFIER & OSCILLATOR -- Class C Telegraphy° 
and 

RF POWER AMPLIFIER -- Class C FM Telephony 

CCS ¡CAS 

Maximum Ratings, Absolute-Naximum Values: 

At frequencies uP to 6o Pic. For maximum plate voltar• 
and nantaum plate input above 6o Mc, see Rating Chart II. 

DC PLATE. VOLTAGE  600 max. 750 max. volts 
DC GRID-No.2 VOLTAGE  250 max. 250 max. volts 
DC GRID-No.1 VOLTAGE  -150 max. -150 max. volts 
DC PLATE CURRENT  140 max. 150 max. ma 
DC GRID-No.1 CURRENT  3.5 max. 4 max. ma 
PLATE INPUT   67.5 max. 90 max. watts 
GRID-No.2 INPUT   3 max. 3 max. watts 
PLATE DISSIPATION . . . . .   20 max. 25 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode. . . . 135 max. 135 max. volts 
Heater positive with 

respect to cathode. . . . 135 max. 135 max. volts 

Typical Operation: 

As amplifier up to to Mc 
I 
1 DC Plate Voltage  500 600 600 750 volts 
I DC Grid-No.2 Voltage:e 

From a grid-No.2 series 
resistor of: 
36000 ohms  1P0 - - - volts 
51000 ohms  - 150 volts 
43000 ohms  180 - volts 
56000 ohms  - - - 160 volts 

DC Grid-No.1 Voltage.° 
From a grid-No.1 resistor of: 

27000 ohms  -66 - - volts 
20000 ohms  - -58 - -62 volts 
24000 ohms  - - -71 - volts 

From cathode resisto of: 
430 ohms  - - -71 - volts 
470 ohms  -66 -58 - -62 volts 

Peak Rr Grid-No.1 Voltage 84 73 91 79 volts 
DC Plate Current  .. 135 112 150 120 ma 
DC Grid-No.2 Current  9 9 10 11 ma 
DC Grid-No.1 Currént (Approx ) 2.5 2.8 2.8 3.1 ma 
Driving Power (Approx.) . .   0.2 0.2 0.3 0.2 watt 
Power Output (Approx  )   48 52 66 70 watts 

RADIO CORPORATION OF AMERICA 
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6146A 

CCS ICAS 
Typical Operation: 

As selifier uti to 175 me 
DC Plate Voltage  320 400 volts 
DC Grid-No.2 Vol tage:e 

From grid-No.2 series resistor of: 
13000 ohms  280 - volts 
20000 ohms  - 280 volts 

DC Grid-No.1 Vol tage:x 
From a grid-No.1 resistor of: 

27000 ohms  -61 - volts 
24000 ohms  - -54 vol ts 

From cathode resistor of 
330 ohms  -54 -54 vol ts 

Peak RF Grid-No.1 Voltage   64 68 volts 
DC Plate Current  140 150 ma 
DC Grid-No.2 Current  ma 
DC Grid-No.1 Current (Approx  )   2D 10.4 2 2.2 ma 
Driving Power (Approx.)   3 3 watts 
Power Output (Approx  )   25 35 watts 

Maximum Circuit Values (CCS or ICU): 

Grid-No.1 Circuit Resistance°   30000 max. ohms 

▪ Neater voltage fluctuations will cause variations inpower output. See 
Rest 10.8 under Cha+acteristics Range fetus*. 

Without external shield. 

C Subscript 1 indicates that grid-NO.1 Current &Tea Het flew during any 
part of the input cycle. 

d Continuous Commercial Service. 

• Intermittent Commercial and Amateur Service. 

f Averaged over any audio-frequency cycle of sine-wave fora. 

• Obtained preferably from a separate source or from the plate-voltage 
supply with a voltage divider. 

• The driver stage should be capable of supplying the No.1 grids of the 
class AB, stage with the specified driving voltage at low distortion. 

J The type of input coupling network used should not introduce too much 
resistance in the grid-No.1 circuit. Transformerorimpedance coupling 
devices are recommended. 

Subscript 2 indicates that grid-No.1 current flows during some part uf 
the input cycle. 

• Driver stage should be capableof supplying the specified driving power 
at low distortion to the No.1 grids of the AB, stage. 

n To minimize distortion, the effective resistance per grid-No.1 circuit 
of the AB, stage should be held at a low value. FOr this purpose, the 
use of transformer couplingis recommended. Invocase, however, should 
the total dc grid-No.1-circuit resistance exceed 30000 ohms when the 
61A6A is operated at maximum ratings. For uperation at less than maxi-
mum ratings, the dc grid-No.1-circuit resistance may be as high as 
100000 ohms. 

P .Single-Tone operation refers to that class of amplifier service in 
which the grid No.t input consists of a monofrequency rf signal having 
constant amplitude. This signal is produced in a single-sideband sup-
pressed-carrier system whena single audio frequency of constant ampli-
tude is applied to the input of the system. 

• Obtained preferably from a separate, well regulated source. 

✓ Obtained from a fixed supply. 

C "f"reldtPher fnIdUlliteileezell=eceneereugNi eleerielitlUlteeelpelY. 
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6146A 

t Obtained illrl°:igerri-Med rIIPINIIY re rcrei=e=1:tOr or grid-N°.1 re-sisto 

x when grid No.1 is driven positive eng the 6146A is operated at maximum 
ratings, the total dc grid-No.1-circuit resistance should not exceed 
the specified value of 30000 ohms. If this value is insufficient to 
provide adequate bias, the additional required bias must be supplied 
by a cathode resistor or fixed supply. For operation at lessthan 

,,i;ricc, the dr grid-No. 1-circuit resistance may be as high as 
100000 ohms. 

• 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 carrier 
conditions. 

W Obtained preferably from separate source, or frmntheplate-supply volt-
age with a voltage divider, or through& series resistor. Aseries grid-
No.2 resistor should be used only when the 6146A is used in a circuit 
which is not keyed. Grid-No.2 voltage most not exceed 400 volts under 
key-up conditions. 

x Obtained from fixed supply, by grid-No.1 resistor,by cathode resistor, 
or by combinetion methods. 

CHARACTERISTICS RANGE VALUES 

Test No. Note Nan. Max. 
1. Heater Current   1 1.175 1.325 amp 
2. Direct lnterelectrode Capac-

itances: 
Grid No.1 to plate . . . . 2 0.24 pf 
Grid-No.1 to cathode 8, grid 

No.3 d. internal shield, 
base sleeve, grid No.2, 
and heater   2 12.0 15.0 pf 

Plate to cathode di grid 
No.3 & internal shield, 
base sleeve, grid No.2, 
and heater   2 7.3 9.5 pf 

3. Plate Current  1,3 46 94 ma 
4. Zero-Bias Plate Current. .   1,4 330 - ma 
5. Grid-No.2 Current  1,3 - 5.5 ma 
6. Dynamic Grid-No.2 Current.   1,5 _3 21 ma 
7. Useful Power Output I. . • • 1,5 47 - watts 
8. Useful Power Output II  See iota 6 

Note 1: With 6.3 volts ac on heater. 

Note 2: without external shield. 

Note 1: With dc plate volts-300, de .grid-No.2 volts . 200, and dc grid-
No.1 vOltS . -33. 

40tO 4: With dc plate volts • 100, dc grid No.2 volts =200. and dc grid 
No.1 volts =-100. Grid No.1 is square-wave pulsed at loo9 kc to 
zero volts. Limit value is peak-pulse current. 

Note 5: In a single-tube, self -excited oscillator circuit, andivithdc plate 
volts-60, dc grid-No.2 volts =180, rid -No.1 resistor (ohms) . 
30000 t 10%, dc plate ma. =112, dc grid-No.1 ma. = 2 to 2.5, and 
frequency (Mc) = 15. 

Note 6: With conditions in test No.1 reduce heater voltage to 5 volts. Use-
ful power output shall beat least 90 per cent of that at heater volts 
. 6.3. 
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6146A 

MAXIMUM RATINGS vs OPERATING FREQUENCY 

OPERATING 
FREQUENCY 

Mc 

MAXIMUM PERMISSIBLE PERCENTAGE 
OF MAXIMUM-RATED PLATE VOLTAGE 8 PLATE INPUT 

TELEPHONY TELEGRAPHY 

Class C 

Plate-Modulated 
Class C 

Unmodu ated 

60 
ao 

125 
150 

160 
175 1 

Voltage 

100 
84 

65 

58 
56 

53 

Input 

100 
92 

78 
72 

70 

67 

Voltage 

100 

84 
65 
56 

56 

53 

Input 

100 

92 
78 

72 
70 

67 

I ; 

o 

OPERATING CONSIDERATIONS 

The maximum bulb temperature of 220° C is a tube rating 
and is to be observed inthesame mannerasother ratings. The 

temperature may be measured with temperature-sensitive paint, 
suchasTempilaq. Thelatter ismade by the Tempil Corporation, 

132 W. 22nd Street, New York II, N.Y. 

To insure adequate cooling It is essential that free cir-
culation of air be provided around the tube. In most cases, 

no additional air is required. 

The plate shows no color when the 61464 Isoperated at full 
ratings under either CCS or ICAS conditions. 

Connections to the plate should be made with a flexible 
lead to prevent any strain on the seal at the cap. 

During standby periods in intermittent operation, It is 
recommended that the heater voltage be maintained at normal 

operatrng value when the period is less than 15 minutes, and 

that it be reduced to 80 per cent of normal when the period is 
between 15 minutes and 2 hours. For longer periods, theheat-

er voltage should be turned off. 

The maximum-rated plate and grid-No.2 voltages of this 
tube are extremely dangerous. Great care should betaken dur-
ing the adjustment of circuits. The tube and its associated 
apparatus, especially all parts which may at high potential 

above ground, should be housed in a protective enclosure. The 
protective housing should be designed with interlocks so that 

personnel can not possibly come in contact with any high-po-
tential point in the electrical system. The Interlock devices 

should function to break the primary circuit of the high-volt-

age supplies when any gate or door on the protective housing 
is opened, and should prevent the closing of the primary cir-

cuit until the door is again locked. 
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6146A 
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6146A 
RATING CHART I 

Class C Telephony Service 
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6146A 
RATING CHART II 

Class C Telegraphy Service 
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6146A 

TYPICAL PLATE CHARACTERISTICS 

E f= 6.3 VOLTS 

GRID-N2 2 VOLTS = 200 

0 0 0 
0 0 0 
.0 a t\I 

PLATE MILLIAMPERES 
322M 7707R; 
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6146A 

TYPICAL PLATE CHARACTERISTICS 
Ef = 6.3 VOLTS 

GRID-NA 2 VOLTS=I50 
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TYPICAL CHARACTERISTICS 
E f =6.3 VOLTS LE 
GRID—N! 2 VOLTS=150  — 

o 

=  
8!—Msin! ••• iLL 
=••••  
'our' Nr „*  attit• 

"et 

cr 
60 

ri 
„ 

. I 
- 

lDr N =" 1 VOLTS  

600 200 300 400, _ 00E1 
PLATE VOLTS — 

. er 
;!-  
t§t'it  

Cf. =6.3 VOLT§ 
GRID —NO 2 VOLTS =150 

>44 1-7-7 : 
• 

100 

92CS —9616. 

PLATE VOLTS 
100 200 300 400 500 600 700 

92C 5 — 96 20 

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



6146B/8298A 

Beam Power Tube 

(_) 

HIGH POWER SE 
RCA "DARK HEATER" WITH 

85 WATTS CW INPUT (ICAS) 
UP TO 60 Mc 

CONTROLLED ZERO-8IAS 
PLATE CURRENT 

NSITIVITY 
5- TO 8-VOLT RANGE 

50 WATTS CW INPUT (ICAS) 
AT 175 Mc 

CONTROLLED POWER OUTPUT 
AT REDUCED HEATER VOLTAGE 

For RF Power Amplifier and Oscillator Service and as 
an AF Power Amplifier and Modulator in Both Mobile 
and Fixed Equipment. The 6I468/8298A is Unilaterally 
Interchangeable with types 6146, 6I46A, and 8298. 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)   6.3 volts 
Current at heater volts = 6  3 1  125 amp 
Minimum heating time   60 sec 

(SeeSpecla/Perfermance Data forheateroperation in stationary 
and mobile equipment) 

Transconductance, for plate volts = 200, 
grid-No.2 volts = 200, and plate ma. = 100 7000 uethos 

Mu-Factor, Grid No.2 to Grid No.1 for 
plate volts = 200, grid-No.2 volts = 200, 
and plate ma. = 100  4.5 

Direct Interelectrode Capacitances: 6 
Grid No.1 to plate   0.22 max. pf 
Grid No.1 to cathode 8, grid No.3 
6 internal shield, grid No.2, 
base sleeve, and heater  

Plate to cathode & grid No.3 
8, internal shield, grid No.2, 
base sleeve, and heater  

Mechanical: 

Operating Position   Any 
, Maximum Overall Length   3-13/16" 
\ Seated Length  3-1/8" ± 1/8" 

Maximum Diameter   1-21/32" 
Weight (Approx.)   2.3 oz 
Bulb   T12 

Small (JEDEC No Cl-1) 

O 
Cap  
Bases (Alternates): 

Small-Wafer Octal with Sleeve: 
8-Pin (JEDEC Group 1, No.88-150) 

Small-Wafer Octal with External Barriers and 
8-Pin (JEDEC Group 1, No.89-159) 

13.0 pf 

8.5 Pf 

Sleeve: 
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6146B/8298A 

Basing Designation for BOTTOM VIEW  7CK 

Pin 1-Cathode, 
Grid No.3, 
Internal 
Shield 

Pin 2-Heater 
Pin 3-Grid No.2 G3,ri 
Pin 4-Same as Pin 1 is 
Pin 5-Grid No.I 
Pin 6- Same as Pin 1 
Pin 7-Heater 
Pin 8- Base Sleeve o3,,K 
Cap-Plate 

Bulb Temperature (At hottest point 
on bulb surface)  

IS 

050 max. Oc 

AF POWER AMPLIFIER & MODULATOR -- Class Allib 
ccsc rcAsd 

Maximum Ratings, Absotute—Naxlmum Values: 

DC Plate Voltage   600 max. 750 max. volts 
DC Grid-No.2 Voltage   250 max. 250 max. volts 
Max.-Signal DC Plate Current  175 max. 220 max. ma 
Max.-Signal Plate Input ° . .   90 max. 120 max. watts 
Max.-Signal Grid-No.2 Input ° 3 max. 3 max. watts 
Plate Dissipation °   27 max. 35 max. watts 
Peak Heater-Cathode Voltage: 
Heater negative with 

respect to cathode . . . . 135 max. 135 max. volts 
Heater positive with 

respect to cathode . . . . 135 max. 135 max. volts 

Typical Push-Pull Operation: 

Values are for 2 tubes 

DC Plate Voltage   600 750 volts 
CC Grid-No.2 Voltage f  200 200 volts ( 
DC Grid-No.1 Voltage: 

With fixed-bias source . . . -47 -48 volts 
Peak AF Grid-No.1-to-
Grid-No.1 Voltageg   94 96 volts 

Zero-Signal DC Plate Current . 48 50 ma 
Max.-Signal DC Plate Current . 250 250 ma 
Max.-Signal DC Grid No.2 

Current  14.8 12.6 ma 
Effective Load Resistance 

(Plate to plate)   5600 7200 ohms 
Max.-Signal Driving 

Power (Approx  )   0 0 watts 
Max.-Signal Power 

Output (Approx.)   96 124 watts _ 

( , 
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6146B/8298A 

Maximum Circuit Values (CCS or ICAS): 

(-- Grid-No.1-Circuit Resistance 
, under Any Condition:h 

With fixed bias 0  1 max. megohm 
With cathode bias  Not recommended 

AF POWER AMPLIFIER & MODULATOR -- Class A821 

CCS ¡CAS 
Maximum Ratings, Absolute-Max:mum Values: 

DC Plate Voltage   600 max. 750 max. volts 
DC Grid-No.2 Voltage . . 250 max. 250 max. volts 
Max.-Signal DC Plate 

Current'   175 max. 220 max. ma 
Max.-Signal Plate Input' 90 max. 120 max. watts 
Max.-Signal Grid-No.2 

Input'   3 max. 3 max. watts 
Plate Dissipation' . . 27 max. 35 max. watts 
Peak Heater-Cathode 
Voltage: 
Heater negative with 

respect to cathode . 135 max. 135 max. volts 
Heater positive with 

respect to cathode • 135 max. 135 max. volts 

Typical Push-Pull Operation: 

Values are for 2 tubes 

DC Plate Voltage  500 600 600 750 volts 
DC Grid-No.2 Voltagef . . 200 200 200 150 volts 
DC Grid-No.1 Voltage: 

From fixed-bias source. • -46 -48 -47 -39 volts 
Peak AF Grid-No.1-to-

Grid No.1 Voltage . . . . 106 106 114 110 volts 
Zero-Signal DC Plate 

Current   50 40 50 40 ma 
Max.-Signal DC Plate 

Current   308 270 328 294 ma 
Max.-Signal DC Grid No.2 

Current   26 27 26 28 ma 
Max.-Signal CC Grid No.1 

Current 2  7 1.3 3.4 7.6 ma 
Effective Load Resistance 

(Plate to plate)  3620 5200 4160 6050 ohms 
Max.-Signal Driving Power 

(Approx.) k 0  2 0.7 0.2 0.5 watt 
Max.-Signal Power Output 

(Approx.)   100 110 130 148 watts 

Maximum Circuit Values (CCS or ICU): 

- Grid-No.1-Circuit Resistance:' 
( , With fixed bias   30000 max. ohms 

With cathode bias   Not recommended 
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6146B/8298A 
LINEAR RF POWER AMPLIFIER -- Class AB ' 

Single-Sideband Suppressed-Carrier Service 

Peak envelopeconditionsfora signal having 
a minimum peak-to-average tower ratio of 2 

CCS ICAS 

Maximum Ratings, Absolute-Maximum Values: 

DC Plate Voltage  600 max. 750 max. volts 
DC Grid-No.? Voltage  250 max. 250 max. volts 
DC Plate Current at Peak 

of Envelope   175 max. 220 max. ma 
Plate Dissipation   27 max. 35 max. watts 
Grid-No.? Dissipation   3 max. 3 max. watts 
Peak Heater-Cathode Voltage: 

Heater negative with 
respect to cathode  135 max. 135 max. volts 

Heater positive with 
respect to cathode  135 max. 135 max. volts 

Typical Operation with "Two-Tone Modulation": 

At go Mc 

DC Plate Voltage  600 750 volts 
DC Grid-No.2 Voltage"   200 200 volts 
DC Grid-No.1 Voltage"   -47 -48 volts 
Zero-Signal DC Plate Current.   24 25 ma 
Effective RF Load Resistance.   2800 3600 ohms 
DC Plate Current at Peak 

of Envelope  125 125 ma 
Average DC Plate Current. . .   86 86 ma 
DC Grid-No.? Current at 

Peak of Envelope 7  4 6.3 ma 
Average DC Grid-No.? Current. . 5 3.9 ma 
Distortion Products Level:P 

Third order   24 26 db 
Fifth order   30 31 db 

Useful Power Output (Approx.): 
Average 24  5 30.5 watts - 1 
Peak envelope   49 61 watts 

Maximum Circuit Values: 

Grid-No.1 Circuit Resistance 
under Any Condition: 
With fixed bias   30000 max. ohms 

PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 
Carrier conditions Per tube for use with a maximum 
moduLation factor of s; at frequencies uP to to Mc 

CCS WAS 

Maximum Ratings, Absolute-Maximum Values: 

For maximum plate voltage and maximum plate 
input above to Mc, see Rating Chart I 

DC Plate Voltage  480 max. 600 max. volts 
DC Grid-No.? Voltage  250 max. 250 max. volts 
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6146B/8298A 

CCS ¡CAS 

fl
DC Grid-No.I Voltage  -150 max. -150 max. volts 
DC Plate Current  145 max. 180 max. ma 
DC Grid-No.1 Current  3.5 max. 4 max. ma 
Plate Input   60 max. 85 max. watts 
Grid-No.2 Input   2 max. 2 max. watts 
Plate Cissioation   18 max. 23 max. watts 
Peak He -iter-Cathode Voltage: 
Heater nenative with 

(--\ respect to cathode. 135 max. 135 max. volts 
L_ Heater positive with 

respect to cathode. 155 max. 135 max. volts 

Typical Operation: 

DC Plate Voltage  475 600 volts 
DC Grid-No.2 Voltageg . 165 175 volts 
DC Grid-No.1 Voltage:r 

From a grid-No.1 
resistor of: 
26000 ohms  -86 - volts 
27000 ohms  - -92 volts 

Peak RF Grid-No.1 Voltage 106 114 volts 
DC Plate Current  125 140 ma 
DC Grid-No.2 Current  8.5 9.5 ma 
DC Grid-No.1 Current (Approx ) 3.3 3.4 ma 
Driving Power (Aoprcx.) . .   0.4 0.5 watt 
Power Output (ApProx  )   42 62 watts 

Maximum Circuit Values (CCS or 1CAS): 

Grid-No.1-Circuit Resistance' . . . 30000 max. ohms 

' 

RF POWER AMPLIFIER 8, OSCILLATOR -- Class C Telegraphy 
and 

RF POWER AMPLIFIER -- Class C FM Telephony 

CCS ¡CAS 

Maximum Ratings, Absolute—Maximum Values: 

At frequencies uP to to Mc  For maximum plate voltage 
andmaximuarplate input above to Mc, see Rating Chart II 

CC Plate Voltage  600 max. 750 max. volts 
DC Grid-No.2 Voltage  250 max. 250 max. volts 
DC Grid-No.1 Voltage  -150 max. -150 max. volts 
DC Plate Current  175 max. 220 max. ma 
DC Grid-No.1 Current 3  5 max. 4 max. ma 
Plate Input   90 max. 120 max. watts 
Grid-No.2 Input   3 max. 3 max. watts 
Plate Dissipation   27 max. 35 max. watts 
Peak Heater-Cathode Voltage: 

Heater negative with 
respect to cathode  135 max. 135 max. volts 

Heater positive with 
respect to cathode  135 max. 135 max. volts 
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Typical Operation: 
CCS ICAS 

As amplifter up to óo Mc 

DC Plate Voltage  600 150 volts 
DC Grid-No.2 Voltaoet   200 200 volts 
DC Grid-No.1 Voltage: u 

From a grid-No.1 resistor of: 
24000 ohms  -70 - volts 
28000 ohms  -77 volts 

Peak RF Grid-No.1 Voltage   90 95 volts , 
DC Plate Current  150 160 ma 
DC Grid-No.2 Current  10 10 ma 
DC Grid-No.1 Current (Approx  ) 28 2.7 Md 

Driving Power (Approx.) 0  3 0.3 watt 
Power Output (Approx  )   63 RS watt% 

Typical Operation: 
As «either up to 175 go 

DC Plate Voltage  320 400 435 volts 
DC Grid-No.? Voltaget   210 220 230 volts 
DC Grid-No.1 Voltage:" 

From 3 grid-Mo.1 resistor of: 
26000 ohms  -52 - - volts 
30000 ohms  - -55 - volts 
2400C ohms  - - -56 volts 

Peak RF Grid-No.1 Voltage   65 67 73 volts 
DC Plate Current  170 180 210 ma 
DC Grid-No.? Current  12 12 11 ma 
DC Grid-No.1 Current (Approx  )   2 1.9 2.3 ma 
Driving Power (Approx.)   2 2 3 watts 
Power Output (Approx  1   29 40 50 watts 

Maximum Circuit Values (CCS or ICAS): 

Grid-No. 1-Circuit Resist-ince" . . . . 30000 max. ohms 

à With no external shield. 
Subscript 1 indicates that grid-Not current does not flow during any 

part of the input cycle. 

e Continuous Commercial Service 

d Intermittent Commercial and Amateur Service. 

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

obtained preferably from a separate source or from the plate voltage 

supply with a voltage divider. 
• The driver stage should be capable of supplying the No.1 grids of the 

class A8, stage with the specified driving voltage at low distortion. 

h The type of input coupling network used should not introduce too each 
resistance in Inc grid-Not circuit. Transformer or impedance Coupling 

devices are recommended. 
J Subscript 2 indicates that grid-No.1 current flows during some part of 

the input cycle. 

Driver stage should he capable of supplying the specified driving power 
at low distortion to the No.1 grids of the AB, stage. 

e To minimize distortion, the effective resistance per grid-No.1 circuit 
of the AB2 stage should be held at a low value. For this purpose the 
use of transformer coupling is recommended , in no case, however, should 
the total dc grid-No. 1-circuit resistance exceed 30,000 ohms when the 
tube is operated at maximum ratings. For operation at less than max-
imum rating, the dc grid-No.1-circti it resistance may be as high eiS 

100,000 ohms. 

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



6146B/8298A 

n Obtained preferably from a separate, well-regulated source. 

P Referenced to either of the two tones and without the use of feedback 
to enhance linearity. 

(I Obtained preferably from a separate source modulated with the plate 
supply, or from the modulated plate supply through a series resistor. 

r obtained from grid-No.1 resistor or from a combination of grid-No.1 
resistor with either fixed supply or cathode resistor. 

▪ When grid No.1 is driven positive and the tube is operated at maximum 
ratings, the total dc grid-No.1-circuit resistance should not exceed 
the specified value of 30,000 ohms. If this value is insufficient to 
provide adequate bias, the additional required bias must be supplied 
by a cathode resistor or fixed supply. For operation at less than 
maximum ratings, the dc grid-No.1-circult resistance may be as high as 
100,000 ohms. 

Obtained preferably from separate source, or from the plate-supply 
voltage with a voltage divider, or through a series resistor. A series 
grid-No.2 resistor Should be used only when the tube is used in a circuit 
which is not keyed. Grid-No.2 voltage must not exceed 4135 volts under 
key-up conditions. 

• Obtained from fixed-supply, by grid-No.1 resistor, by cathode resistor, 
or by combination methods. 

CHARACTERISTICS RANGE VALUES 

Test lo. Note Win. Nez. 

1. Direct lnterelectrode 
Capacitances: 
Grid No.1 to plate . . . 1 - 0.22 pf 
Grid No.1 to cathode & 

grid No.3 & internal 
shield, base sleeve, 
grid No.2, and heater. 1 12.0 15.0 Pf 

Plate to cathode & grid 
No.3 & internal shield, 
base sleeve, grid No.2, 
and heater   1 7.3 9.5 Pf 

2. Plate Current  2 46 94 ma 
3. Zero-Bias Plate Current. .   3 310 - ma 
4. Grid-No.2 Current  2 - 5.5 ma 

Note 1: With no external shield. 

Note 2: With heatervoltageof6.75 volts, dc plate voltage of 400 volts. 
dc grid-No.2 voltage of 200 volts, and dc grid-No.1 voltage of 
-34 volts. 

Note 3: With heatervoltageof 6.75 volts, dc plate voltage of 100 volts, 
dc grid-No.2 voltage of 200 volts, and dc grid-No.1 voltage of 
-100 volts. Grid No.1 is square-wave pulsed at 1000 Mc to zero 
volts. Limit value is peak-pulse current. 

SPECIAL PERFORMANCE DATA 
Stationary Equipment Operation: 

Nin. 
Design 
Center Max. 

Heater, for Unipotential Cathode: 
Voltage (AC or DClw   - 6.3 - volts 
Current at 6.3 volts 1  050 - 1.200 amp 

Dynamic Grid-No.2 Currentw. . . - - 15 ma 
Useful Power Outputw  59 - - watts 
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✓ It is recommended that the design-center heater voltage be 6.3 volts; 
the heater power supply should not fluctuate more than 10% to insure 
long life. 

W In a single-tune, self-excited oscillator circuit, and with ac heater 
voltage of 6.3 volts, dc plate voltage of 600 volts, dc grid-No.2 vol-
tage of 200 volts. grid-No.1 resistor of 24,000 108 ohms, dc plate 
curren; cf 15G eau. ma., dc grid-Nob current of 2 5 to 3 ma.. and 
frequency of 15 Mr. 

Mobile Equipeent Operation: 
Design 

Min. Range Max. 

Heater, forUnipotential Cathode: 
Voltage (AC or DClx  — 6.0-7.5 — volts 
Current at 6.75 volts  1.100 — 1.230 atop 

Dynamic Grid—No.2 Current , . .   — 15 ma 
Useful Power Output 12   59 watts 
Useful Power Output II   See Nate Z 

Overvoltage Heater Life Tests: 

Continuous heater life tests are performed periodically on 

sample lots of tubes with bi volts on the heater, all other 

electrodes "floating". Intermittent heater life tests are 
performed periodically on sample lots of tubes with II volts 

on the heater, a cycle of I minute "ON" and 4 minutes "OFF". 
After 1000 hours of the continuous heater life test and after 

48 hours of the intermittent heater life test, the following 

tests are performed: 

with heater voltage of 6,75 volts andt 100 dc volts between 

cathode and heater, the heater-cathode leakage current will 
not exceed 100 microamperes. 

With ac or dc heater voltage of 6.75 volts, grid-No.I volts 

= -200 and cathode, grid No.2, and plate grounded, the 

minimum grid-No.I leakage resistance will be 10 megohms. 

With ac or dc heater voltage of 6.75 volts, plate volts . 

-200, and cathode grid No.I and grid No.2 grounded, the 
minimum plate leakage resistance will be 10 megohms. 

• It is recommended that ,he heat.,  voltage operate within the range of 
6.0 to 7.5 volts and within excursions from 5 to 8 volts in battery 
operation. See Useful Power Output Test II and Oueruoltage Tests. 

Y In a single-tube, self-excited oscillator circuit, and with a,. heater 
voltage er 6.3 volts, dc plate voltage of 600 volts, dc grid-No.2 vol-
tage of 200 volts, grid-No.1 resistor of 24,000 ± 101 ohms, dc plate 
current of 150 max, ma., dc grid-No.1 current of 2.5 to 3 ma., and 
frequency of 15 Mc. 

Z With conditions in note (y) above, reduce heater ,oltage to 5 volts. 
useful power output will be at least 90% of the power output at heater 
voltage of 6.3 volts. 

OPERATING CONSIDERATIONS 

The maximum bulb temperature of 260° C. is a tube rating 
and is to be observed in the some manner as other ratings. 

The temperature may be measured with temperature-sensitive 

paint, such as Tempilag. The latter is made by the Tempi' 

Corporation, 132 W. 22nd Street, New York II, N.Y. 

(-3 
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To insure adequate cooling it is essential that free 
circulation of air be provided around the tube. In mostcases, 
no additional air is required. 

The plate shows no color when the 6146B/8298A is operated 
at full ratings under either CCS or ICAS conditions. 

Connections to the plate should be made with a flexible 

lead to prevent any strain on the seal at the cap. 

During standby Periods in intermittent operation, it is 
recommended that the heater voltage be maintained at normal 

operating value when the period is less than 15 minutes, and 
that it be reduced to 80 per cent of normal when the period 

Is between 15 minutes and 2 hours. For longer periods, the 
heater voltage should be turned off. 

The maximum-ratedtelate and grid-No.2 voltages of this tube 

are extremely dangerous. Great care should be taken during 
the adjustment uf circuits. Tne tube and its associated 
apparatus, especially all parts which may be at high potential 

above ground, should be housed in a protective enclosure. The 
protective housing should be designed with interlocks so that 

personnel can not possibly come in contact with any high-po-

tential point in the electrical system. The interlock devices 

should function to break the primary circuit of the high-volt-
age supplies when any gate or door on the protective housing 

is opened, and should prevent the closing of the primary cir-

cuit until the door is again locked. 

CAP 
JEDEC No. C1-1 

112 

BASE 
JEDEC GROUP I 
No 88-150 

OR 
No. Bs-15q 

9 
1— MAX. 
16 
DIA. 

MAX. — 

DIA. 

DIMENSIONS IN INCHES 

31 

+_ 
— e 

.13 

MAX. 

92CS-12249R1 
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TYPICAL PLATE CHARACTERISTICS 

Ef =6.3 VOLTS 
GRID-N22 VOLTS - I50 
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TYPICAL CHARACTERISTICS 

Ef.6.3 VOLTS 
GN1O-PII 2 VOLT3.150 

11111  

100 200 300 400 
PLATE VOLTS 

11111011-91111111 

100 200 300 400 500 600 700 
PLATE VOLTS 

92C3-9620 
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Beam Power Tube 
HIGH POWER SENSITIVITY 

(---1 ' RCA "DARK HEATER" WITH 21- TO 31-VOLT RANGE 
es wArrs cw INPUT (Im) 50 WATTS CW INPUT (ICAS) 

UP TO 50 Mc AT 175bic 
CONTROLLED ZERO-BIAS CONTROLLED POWER OUTPUT 

PLATE CURRENT AT REDUCED HEATER VOLTAGE 

For RF Power Amplifier and Oscillator Service and as an 
AF Power Amplifier and Modulator in Both Mobile and 
Fixed Equipment. The 6I59B is Unilaterally Inter-
changeable with Types 6159, 6I59A. 

The 6150 ls the sane as the 6146B/8298A excett for the 
following stems: 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)   26.5 volts 
Current at heater volts . 26.5   0.3 amp 
Minimum heating time   60 sec 

Direct Interelectrode Capacitances: 4 
Grid No.1 to plate   0.24 max. pf 

el With no external shield. 

CHARACTERISTICS RANGE VALUES 

Test No. Note Non. Max. 

1 Direct lnterelectrode 
Capacitances: 
Grid-No.1 to plate . . . . 1 - 0.24 pf 

Note 1: With no external shield. 

SPECIAL PERFORMANCE DATA 

Stationary Equipment Operation: 

Design 
Nin. Center Nax. 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)"   _ 26.5 - volts 
Current at 26.5 volts 0  28 - 0.32 amp 

Useful Power Output"   59 _ - watts 

_ " it is recommended that the design—center heater voltage be 26.5 volts; 
the heater power supply should not fluctuate more than 105 to insure 
long I i fe. 

W In a single—tube, self—excited oscillator circuit, and with ac heater 
vol Cage of 26.5 volts. dc pl ate voltage of 600 volts, dc grid—No.2 
voltage of 200 volts, grid—b.1 resistorof 20,000 t 10% ohms, dc plate 
current of 150 max. ma., dc grid—Co.1 current of 2.5 to 3 ma., and 
frequency of 15 Mc. 
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Mobile Equipment Operation: 

Design 
Min. Range Max. 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)x  24 to 29 - volts 
Current at 26.5 volts 0  28 0.32 amp 

Useful Power Output 10   59 - watts 
Useful Power Output II   See Note Z 

x It is recommended that the heater voltage operate within the range of 
26 to 29 volts and within excursions from 21 to 31 volts in battery 
operation. See Useful Power Outtut II and Overvoltage feats. 

Y In a single—tube, sel f—excited oscillator circuit, and with ac heater 
vol lago of 26.5 vol to, dc plate vol tage of 600 vol ts, dc grid—No.2 
voltage of 200 volts, grid—No.1 resistor of 24,000 t IOS ohms, dc plate 

not or 150 max. Ind. , dn. y; id—ku. 1 Lut lent cl 2. 5 Lu 3 me., and 
frequency of ls wc. 

Z With conditions in note (y) above, reduce heater voltage to 21 colts. 
Useful power output will be at least 90g of the power output at heater 
voltage of 26.5 volts. 

Overvoltage Heater Life Testa: 

Continuous heater life tests are performed periodically on 
sample lots of tubes with 31 volts on the heater, all other 
electrodes "floating". Intermittent heater life tests are 
performed periodically on sample lots of tubes with 43 volts 
on the heater, a cycle of 1 minute "ON" and 4 minutes "OFF". 
After 1000 hours of the continuous heater life test and after 
48 hours of the intermittent heater life test, the following 
tests are performed: 

With heater voltage of 26.5 volts and ± 100 dc volts between 
cathode and heater, the heater-cathode leakage current will 
not exceed 150 microamperes. 

With ac or dc heater voltage of 26.5 volts, grid-No.1 volts 
= -200 and cathode, grid No.2, endplate grounded, theminimum 
grid-No.1 leakage resistance will be 10 megohms. 

With ac or dc heater voltage of 26.5 volts, p'atevolts = -200, 
and cathode grid No.1 and grid No.2 grounded, the minimum 
plate leakage will be 10 megohms. 
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Beam Power Tube 
HIGH POWER SENSITIVITY 

90 WATTS CW INPUT (ICAS) UP TO 60 Mc 
60 WATTS CW INPUT (ICAS) AT 175 Mc 

For Use Under Severe Shock and Vibration 

The 615e/7357 ts the same as the 6146W/7212 except for the 
following stems: 

Heater, for Uni potential Cathode: 
Voltage (AC or DC)  26.5 t 109 volts 
Current at heater volts = 26  5   0.3 amp 

CHARACTERISTICS RANGE VALUES 

Note Yin. Max. 

Heater Current  1 ..1nO 

Note 1: With 26.5 volts oc on heater. 

amt, 
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6161 
POWER TRIODE 

FORCED-AIR COOLED 

Useful with full input un to 900 Ma 
and with reduced input up to 2000 Mc 

The 6161 supersedes type 5588 for new equipment design. 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
• Voltage'  f6.3 ay.  ac or dc volts 

16.9 max.  ac or dc volts 
Current at 6.3 volts  3 4  amp 
Minimum heating time 

at 6.3 volts  1  minute 
Amplification Factor for 

grid volts = —15, and 
plate ma. = 250   25 

Direct Interelectrode Capacitances: 
Grid to plate*  6 mgf 
Grid to cathode and heater §   11 NJ 
Plate to cathode and heater° 0  19 pmf 

Mechanical: 

Operating Position  Any 
Overall Length  3-5/16" t 3/32" 
Greatest Diameter   1.750" ± 0.010" 
Weight (Approx  )  8 oz 
Radiator  Integral part of tube 
Mounting  Special 
Terminal Connections (See Dimensional Outline): 

G—Grid 

H— Heater 

K—Cathode 

P—Plate 

Air Flow: 
The specified air flow for various plate dissipations, 
as indicated In the tabulation below, should be delivered by 
a blower onto the respective terminals and seals, and 
through the radiator before and during the application of 

any voltages. Heater power, plate power, and air may be 
removed simultaneously. 

Percentage of maximum-

rated plate dissipation 
for each class of ser-

vice  100 80 60 
Minimum air flow.   16 10 5.7 cfm 
Static pressure .   0.85 0.4 Q.16 La. 0/ water 

. .§.0: see next page. 
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POWER TRIODE 

The above flow and pressure values are for condition 
with radiator temperature held constant at 135° C rise 
above Incoming—air temperature. The air flow must be 
adequate to limit the temperature of the radiator, grid 
terminal, cathode terminal, and seals to their respective 
maximum values. 

Radiator Temperature (Measured on core 
at end adjacent to plate flange)   180 max. °C 

Grid-Terminal Temperature  150 max. °C 
Cathode-Terminal Temperature   150 max. 'DC 
Seal Temperature (Plate, grid, and cathode).   150 max. °C 

RF POWER AMPLIFIER -- Class BTelevision Service 

Synchronizing-levei conditions ber tube unless otherwise specified 

Maximum CGS Ratings, Absolute Vatues: 

DC PLATE VOLTAGE 
DC PLATE CURRENT 
DC GRID CURRENT: 

Negative value 
Positive value 

PLATE INPUT  
PLATE DISSIPATION 

1800 max. volts 
0.350 max. amp 

0.010 max. amp 
0.100 max. amp 

560 max. watts 
250 max. watts 

Typical Operation in Cathode.botve Circuit at 600 Mc: 

Bandwidth' of 6 No 

CC Plate-to-Grid Voltage   1600 volts 
DC Cathode-to-Grid Voltage   100 volts 
Peak RF Cathode-to-Grid Voltage: 

Synchronizing level  130 volts 
Pedestal level   117 volts 

DC Plate Current: 
Synchronizing level  0.350 amp 
Pedestal level   0.265 amp 

DC Grid Current (Approx.): 
Synchronizing level  0.040 amp 
Pedestal level   0.013 amp 

Driver Power Output (Approx.):4 
Synchronizing level  63# watts 
Pedestal level   40 watts 

Output-Circuit Efficiency (Approx.). 89 % 
Useful Power Output (Approx.): 

Synchronizing level  125" watts 
Pedestal level   195«  watts 

Typical Operation in Cathode-Orhne Circuit at 900 Mc: 

Bandwidth' of 6 MC 

DC Plate-to-Grid Voltage   1600 volts 
DC Cathode-to-.Grid Voltage   100 volts 

. 4, 0 ,t6,4,d,e9 : See next page. ...indite»e a change. 
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POWER TRIODE 

Peak RF Cathode-to-Grid Voltage: 
Synchronizing level  
Pedestal level   

DC Plate Current: 
Synchronizing level  
Pedestal level   

DC Grid Current (Approx.): 
Synchronizing level  
Pedestal level   

Driver Power Output (Approx.): 
Synchronizing level  
Pedestal level   

Output-Circuit Efficiency (ApProx.). 
Useful Power Output (Approx.): 

Synchronizing level  
Pedestal level   

135 volts 
120 volts 

0.350 amp 
0.280 amp 

0.030 amp 
0.010 amp 

75e watts 
45 watts 
65 

230»  watts 
135" watts 

BIAS-MODULATED RF POWER AMPLIFIER 
Class C Television Service 

Synchronizing-level conditions per tube unless otherwise sPecified 

Maximum CCSe Ratings, Absolute Values: 

DC PLATE VOLTAGE   1600 max. volts 
DC GRID VOLTAGE (White level)  -300 max. volts 
DC PLATE CURRENT   0.350 max. amp 
DC GRID CURRENT: 

Negative value   0.010 max. amp 
Positive value   0.100 max. amp 

PLATE INPUT  560 max. watts 
PLATE DISSIPATION  250 max. watts 

Typical Operation in Cathode-Orive Circuit at 600 Mc: 

Bandwidth' of 6 Mc 
DC Plate-to-Grid Voltage   1600 volts 
DC Cathode-to-Grid Voltage: 

Synchronizing level  100 volts 
Pedestal level   150 volts 
White level  230 volts 

Peak RF Cathode-to-Grid Voltage  130 volts 
DC Plate Current: 

Synchronizing level  0.350 amp 
Pedestal level   0.250 amp 

DC Grid Current (Approx.): 
Synchronizing level  0.040 amp 
Pedestal level   0.013 amp 

Driver Power Output (Approx.):. 
Synchronizing level   65# watts 

Output-Circuit Efficiency (Approx.). 89 % 
Useful Power Output (Approx.1:— 

i= 
Synchronizing level  325" 
Pedestal level   195" 

• ,§. 0.11. &A #."..: See next page. .8- indicates a change. 
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POWER TRIODE 

Typical Operation in Cathode-Drive Circuit at 900 Mc: 
Bandwidth é of 6 Nu 

DC Plate-to-Grid Voltage   1600 volts 
DC Cathode-to-Grid Voltage: 
Synchronizing level   100 volts 
Pedestal level   150 volts 
White level  230 volts 

Peak RF Cathode-to-Grid Voltage  135 volts 
DC Plate Current: 
Synchronizing level  0.350 amp 
Pedestal level   0.250 ant 

-DC Grid Current (Approx.t: 
Synchronizing level  0.030 amp 
Pedestal level   0.010 amp 

Driver Power Output (Approx.):4 
Synchronizing level  754) watts 

Output-Circuit Efficiency (Approx.). 65 S 
Useful Power Output (Approx.): 

Synchronizing level  
Pedestal level   

230" watts 
135" watts 

PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

Carrier conditions Per tube for use with a max. modulation factor of 1.11. 

Maximum CCS Ratings, Absolute %tees: 

DC PLATE VOLTAGE   1300 max. volts 
DC GRID VOLTAGE  -500 max. volts 
DC PLATE CURRENT   0.210 max. amp 
DC GRID CURRENT  See Rating Chart 
PLATE INPUT  270 max. watts 
PLATE DISSIPATION  167 max. watts 

Typical Operation in Cathode-Drive Circuit at 600 Mc: 

DC Plate-to-Grid Voltage   1400 volts 
DC Cathode-to-Grid Voltage   150 volts 
Peak RF Cathode-to-Grid Voltage  200 volts 
DC Plate Current   0.210 amp 
DC Grid Current (Approx.). . ,   0.070 amp 
Driver Power Output (Approx.) 4.  70" watts 
Output-Circuit Efficiency (Approx.). • • ao % 
Useful Power Output (Approx  )   180«  watts 

Typical Operation in Cathode-Drive Circuit at 900 Mc: 

DC Plate-to-Grid Voltage   
DC Cathode-to-Grid Voltage   
Peak RF Cathode-to-Grid Voltage  
DC Plate Current   
DC Grid Current (Approx.). 
Driver Power Output (Approx.)" 

See next page. 

1400 volts 
150 volts 
200 volts 

0.210 amp 
0.070 amp 

75. watts 

..Ind4natés d change. 
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POWER TRIODE 

Output-Circuit Efficiency (Approx.). • . 60 
Useful Power Output (Approx  ) 120" watts 

RF POWER AMPLIFIER & OSCILLATOR -- Class C Telegraphy° 
and 

RF POWER AMPLIFIER -- Class C FM Telephony 

Maximum CGS Ratings, Absolute Values: 

DC PLATE VOLTAGE   1600 max. volts 
DC GRID VOLTAGE  -300 max. volts 
DC PLATE CURRENT   0.250 max. amp 
DC GRID CURRENT  See Rating Chart 
PLATE INPUT  400 max. watts 
PLATE DISSIPATION  250 max. watts 

Typical Operation as Amplifier In Cathode-Drive Circuit 
at 600 Mc: 

DC Plate-to-Grid Voltage   1650 / volts 
DC Cathode-to-Grid Voltage: 

From fixed supply of   150 volts 
From cathode resistor of   500 ohms 

Peak RF Cathode-to-Grid Voltage  200 volts 
DC Plate Current   0.250 amp 
DC Grid Current (Approx  )   0.050 an 
Driver Power Output (Approx.)*   75A watts 
Output-Circuit Efficiency (Approx.). 82 % 
Useful Power Output (Approx  )   270" watts 

Typical Operation as Amplifier in Cathode-Drive Circuit 
at 900 Mc: 

DC Plate-to-Grid-Voltage   1650 volts 
DC Cathode-to-Grid Voltage: 

From fixed supply of   150 volts 
From cathode resistor of   575 ohms 

Peak RF Cathode-to-Grid Voltage  200 volts 
DC Plate Current   0.250 amp 
DC Grid Current (Approx  )   0.010 arrp 
Driver Power Output (Approx.)*   80f watts 
Output-Circuit Efficiency (Approx.). 60 % 
Useful Power Output (Approx  )   180»  watts 

FREQUENCY MULTIPLIER -- Class C 

Maximum CU. Ratings, Absolute Values: 

DC PLATE VOLTAGE   1600 max. volts 
DC GRID VOLTAGE  -300 max. volts 
DC PLATE CURRENT   0.250 max. an 
DC GRID CURRENT  See Rating Chart 
PLATE INPUT    • 400 max. watts 
PLATE DISSIPATION  250 max. watts 

See next page  ...Indicates e change. 

8-57 ELECTRON TUBE DIVISION 
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POWER TRIODE 

Typical Operation in Cathode-Drive Circuit: 

Doubler to Doubler to 
600 Mc goo Mc 

DC Plate-to-Grid Voltage. . 1760 1675 volts 
DC Cathode-to-Grid Voltage: 

From fixed supply of. . . 260 175 volts 
From cathode resistor of. 860 645 ohms 

Peak RF Cathode-to-
Grid Voltage  300 300 volts 

CC Plate Current  0.250 0.250 amp 
DC Grid Current (Approx.)   0.050 0.021 amp 
Driver Power Output 

(Approx.) ,  125 100 watts 
Output-Circuit Efficiency 

(Approx.)   90 80 % 
Useful Power Output 

(App\rox.)   180»  140«  watts 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Mtn. Max. 

Heater Current  1 3.05 3.75 amp 
Amplification Factor 1  2 18 32 
Direct Interelectrode Capaci-

tances: 
Grid to plate   5.6 6.6 µµf 
Grid to cathode and heater. . - 10.5 12.5 me 
Plate to cathode and heater . 3 0.12 0.26 mmf 

Plate Voltage 1  4 500 850 volts 
Plate Voltage 1  5 690 1140 volts 
Grid Voltage 1  6 - -165 volts 
Peak Cathode Current 1  7 3.2 - amp 
Useful Power Output 1  8 225 - watts 

Note 1: With 6.3 volts Sc on heater. 

Mote 2: With dc grid volts . -15, and de plate voltage adjusted to give 
dc plate current of 250 me. 

Note 3: With external shield, as described under (0 ). connected to grid 
terminal. 

Note 4: With dc grid volts . -10, and dc plate voltage adjusted to give 
dc plate current of 250 ma. 

Mote 5: With dc grid volts . -20, and dc plate voltage adjusted to give 
dc plate current of 250 ma. 

Note 6: With dc plate volts . 1600, end dc grid voltage adjusted to give 
de plate current of 1 ma. 

Note 7: Designers should limit the maximum useable cathode current 
(plate current and grid current) to this value under any condi-
tion of operation. 

Cote 8: in a self-excited oscillator circuit with dc plate volts . 1600, 
dc plate ma. . 250, dc grid ma, . 50 to 75. grid reaistor(ohms). 
2000 w tog, and frequency (MO . 15. 

See next page. -.Indicates a change. 
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POWER TRIODE 

• Because the cathode is subjected to consideraole back bomtardment as 
the frequency is increased with resultant increase in temperature, 
the heater voltage should be reduced depending on operating conditions 
and frequency to prevent overheating the cathode nnd resultant 
short life. 

§ Without external shield. 

0 With external flat shield 7-1/2" min. diameter located in plane of the 
grid terminal and perpendicular to axis of tube. Shield Is connected 
to grid terminal. 

• Continuous Cormnercial Service. 

à Computed between half—power points and based on tube output capaci— 
tance only. 

4 The driver stage is required to supply tube losses, rf—circuit losses, 
and rf power added to plate input. The driver stage should be designed 
to provide an excess of power above the indicated value to take care 
of variations in line voltage, in components, in initial tube char— 
acteristics, and in tube characteristics during life. 

• This value includes 24 watts of circuit loss and 36 watts added to 
plate input. 

se This value of useful power is measured et load of output circuit having 
indicated efficiency. 

e This value includes 28 watts of circuit loss and 40 watts added to 
plate input. 

• In cathode—drive, plate—modulated class C rf power amplifier service, 
the 6161 can be modulated 10011 if the rf driver stage is also modu— 
lated 100S simultaneously. Care should be taken to insure that the 
driver—modulation-and amplifier—modulation voltages are exactly 
in phase. 

•• This value includes 18 watts of circuit loss and 40 watts added to 
plate input. . 

• This value includes 23 watts of circuit loss and 40 watts added to 
plate input. 

° Key—down conditions pertube without amplitude modulation. Modulation 
essentially negative may be used if the positive peak of ..he audio— 
frequency envelope does not exceed 1151 of the carrier conditions. 

• This value includes 18 watts of circuit loss and 45 watts added to 
plate input. 

t This value includes 25 watts of circuit loss and le2 watts added to 
plate input. 

MAXIMUM RATINGS vs OPERATING FREQUENCY 

FREQUENCY 900 1200 1400 1650 2000 MC 

MAX .—PERMISSIBLE PERCENTAGE 
OF MAX .—RATED PLATE VOLTAGE 
AND PLATE INPUT : 

Class 8 television 
Class C television, 

biased—modulated 
Class C telephony, 

plate—modulated 

100 

100 

100 

80 

80 

80 

71 

71 

71 

62.5 

62.5 

62.5 

62.5 

62.5 

62.5 

% 

% 

% 
Class C telegraphy 100 80 71 62.5 62.5 % 
Class C FM telephony 100 80 71 62.5 62.5 % 

8-57 ELECTRON TUBE DIVISION 
lacto COIPOIATION OF A/AFRICA. HARRISON, NEW HUEY 
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POWER TRIODE 

o 
OPERATING CONSIDERATIONS 

in tuning a cathodc-deive ambliller, it must be remem-

bered that variations in the load on the output stage wi 11 
produce corresponding variations in the load on the driving 

stage. This effect wi ll be noticed by the simultaneous 

increase In plate currents of both the output and driving 

stages. 

During standby periods of less than 15 minutes, It is 
recommended that the heater voltage be reduced to 80% 
of normal to conserve I ife; for longer standby periods, 

the heater power should be turned off. 

I 1/2'.± 1/6; DIA. 

AIR-COOLED 
RADIATOR 

L75Crt.01Cr 
(NOTE 4) 

PLATE 
FLANGE 

PLATE 
CONTACT SURFACE 

(NOTE 1) 

GRID 
TERMINAL 
(NOTE 1) 

SEE NOTE 3—L 

1.368' MIN. 

CATHODE AND 
HEATER TERMINAL 

(NOTE 1) 

HEATER TERMINAL 11/r MAX.DIA. 
(NOTE 2) 92CM -7704R2 

516 

I/3; 

2 1; 

.059"+.002"-.00Ô" DIA. 

— — SEE NOTE 2 

.370 MIN. 
MA. 

-.indicates a change. 
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POWER TRIODE 

NOTE I: WITH THE CYLINDRICAL SURFACES OF IT'S GRID AND 

CATHODE TERMINALS CLEAN, SMOOTH, AND FREE OF BURRS, THE 

TUBE WILL ENTER A GAUGE AS SHOWN IN SKETCH G2. THE FOUR 

CYLINDRICAL HOLES H1, H2, H3, and Ha HAVE AXES COINCIDENT 
WITHIN 0.0005", LENGTHS DETERMINED FROM THE DIMENSIONAL 

'OUTLINE, AND SUCCESSIVELY SMALLER DIAMETERS AS SHOWN IN 
ITHE SKETCH. 

THE PLATE FLANGE WILL BE ENTIRELY ENGAGED BY HOLE HI. AND 
THE CONTACT SURFACE OF THE PLATE FLANGE WILL SEAT ON THE 

SHOULDER BETWEEN HOLES H2 AND H2. THE PLANE SURFACE OF 
THIS SHOULDER IS 90° t 2' TO THE AXES OF THE HOLES. SEAT— 

ING IS DETERMINED BY FAILURE OF A 0.005"—THICKNESS GAUGE, 
I/8" WIDE, TO ENTER MORE THAN 1/16" BETWEEN THE SHOULDER 

SURFACE AND THE PLATE CONTACT SURFACE. 

WITH THE TUBE PROPERLY SEATED AS DESCRIBED ABOVE, THE 

GRID TERMINAL WILL BE ENTIRELY ENGAGED BY HOLE H5' AND 
THE CATHODE TERMINAL WILL BE ENGAGED BY HOLE H6 TO A DEPTH 

OF AT LEAST 1/4". 

NOTE 2: CONCENTRICITY OF THE HEATER TERMINAL WITH RESPECT 

TO THE CATHODE TERMINAL IS DETERMINED BY A GAUGE AS SHOWN 
IN SKETCH G2. THE CYLINDR:CAL HOLE F1 3 AND THE ANNULAR 
HOLE H6 HAVE AXES COINCIDENT WITHIN 0.0006". THE CATHODE 

TERMINAL AND THE HEATER TERMINAL WILL ENTER THIS GAUGE 

TO A DEPTH OF 3/8". 

NOTE 3: MAY BE ROUNDED OR BEVELED NOT TO EXCEED I/16". 

NOTE le: THE AVERAGE OF THE MINIMUM DIAMETER AND THAT 
MEASURED 90° FROMTHEMINIMUM WILL BE WITHIN THE SPECIFIED 

RANGE, AND THE DIFFERENCE BETWEEN THESE TWO MEASUREMENTS 
WILL NOT EXCEED .010". 

8-57 MIZTRON TINE DP/MOON 
RADIO COIDOIATION OF AMERICA. HARRISON, NEW HUEY 

CE-7704R28 
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POWER TRIODE 

SKETCH 81 

SKETCH 82 

bis 
.osotet.000s" 

3810 i.0005. 

  .2000 t.000e 

1 
.378"*. 

_..1 .750» MIN. 
DIA. 

.•.00I' 
-.000" 

92C14-7705RI 

o 

o 

o 
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POWER TRIODE 

MOUNTING ARRANGEMENT FOR USE WITH 
COAXIAL-LINE-OR CAVITY CIRCUITS 

PLATE 
FLANGE 

AIR-COOLED 
RADIATOR 

1.600"MIN. 

REMOVABLE 
CLAMP C 

A 

4800"MIN. 

PLATE CONTACT 
SURFACE 

92C5- 6833R2 

8-57 ELECTRON TUBE DIVISION 
RADIO CORN:NATION OF AMENCA. HARRISON. NEW JERSEY 

CE-6833R2 
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Beam Power Tube 
FORCED-AIR COOLED COAXIAL-ELECTRODE STRUCTURE 
THORIATED-TUNGSTEN FILAMENT INTEGRAL RADIATOR 
10-KW PLATE DISSIPATION IN CW OR TV SERVICE UP TO 220 Mc 

GENERAL DATA 

Electrical: 

Filament, Multistrand Thoriated Tungsten: 
Voltage (AC or DC).   5 ± 5% volts 
current at 5 volts  181 amp 
Minimum heating time  15 sec 
cold resistance 0  0038 ohm 

Mu Factor, Grid No.2 to Grid No.1 
for plate volts = 2000, grid-No.2 
volts = 1000, and plate amperes = 2 . 10 

Direct lnterelectrode Capacitances: 
Grid No.1 to plateb   0.6 max. me 
Grid No.1 to filament   42 POLf 
Plate to filamentb  0.08 max. mmf 
Grid No.1 to grid No  2   60 PMf 
Grid No.2 to plate  24 Pgf 

Mechanical: 

Operating Position  Vertical, filament end up or down 
Maximum Overall Length  11.63" 
Maximum Diameter  6.38" 
Weight (Approx  )  15 lbs 
Radiator  Integral part of tube 
Terminal Connections (See Dimensional Outline): 

GI -Grid No.1 
G2 -Grid No.2 

P- Plate 
F- Filament 

Air Flow: 

Through radiator--The specified flow of incoming air at a 
temperature of 45° C for various plate dissipations, as 
indicated in the tabulation below, should be delivered by 
a blower through the radiator before and during the 
application of any voltages. The air should enter the 
radiator at Its plate-terminal end (See Dimensional 
Outline). Filament power, plate power, grid-No.2 power, 
and air flow may be removed simultaneously. 

Percentage of maximum-rated 
plate dissipation for each 
class of service  100 80 60 

Minimum air flow  350 270 200 cfm 
Static pressure   3 2.1 1.3 In.ofwater 

.—Inelcates a change. 
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To grid-No.2 terminal   CO min. cfm 

To 'rod-No.i terminal 
and filament terminals  5o min. still 

Incoming-Air Temperature  45 max. °C 
Radiator Temperature (Measured on the 

core at era away rfuni ;((Offing air; . 180 MaY. °C 

Glass Temperature (At hottest point). . 180 max. °C 
Seal Temperature: 

Filament, grid No.1, grid 
No.2, and plate   180 max. °C ( 

RF POWER AMPLIFIER—Class B Television Service 

Synchroniatng-level conditions per 
tube unless otherwise spettfied 

(Voltages are referred to cathode unless otherwise saezlfiedi 

Maximum CCSc Ratings, Absolute-Maxtaum Values: 

54 to 216 Nc 

DC PLATE VOLTAGE  6000d max. volts 
DC GRID-No.2 (SCREEN-GRID) VOLTAGE. . .   2000 max. volts 
DC PLATE CURRENT  4 max. amp 
PLATE INPUT   22000d max. watts 
GRID-No.2 INPUT   400 max. watts 
PLATE DISSIPATION . . . . .   10000 max. watts 
GRID-No.1 (CONTROL-GRID) DISSIPATION. . . 300 max. watts 

.-Typical Operation in Grid-Drive Circuit at 216 Mc: 

Bandondth e of8.5 Mc 

DC Plate Voltage  5800 volts 
DC Grid-No.2 Voltage  1200 volts 
DC Grid-No.1 Voltage  -130 volts 
Peak RF Grid-No.1 Voltage: 
Synchronizing level   375 volts 
Pedestal level   290 volts 

DC Plate Current: 
Synchronizing level   3.45 amp 
Pedestal level   2.6 amp 

DC Grid-No.2 Current (Pedestal level) 0.?07 amp 
DC Grid-No.1 Current (Approx.): 
Synchronizing level 0  175 amp 
Pedestal level 0  085 amp 

Driver Power Output (Approx.): 
Synchronizing level   800 watts 
Pedestal level   450 watts 

Useful Power Output (Approx.): 
Synchronizing level   12000 watts 
Pedestal level   6800 watts 

-.Typical Operation in Cathode-Drive Circuit at 216 Mc: 

Bandwidth ° of 8.5 Mc 

DC Plate-to-Grid-No.1 Voltage   5885 volts 
DC Grid-No.2-to-Grid-No.1 Voltage . . . 885 volts 

.0.-Inglcates a change. 

RADIO CORPORATION OF AMERICA 
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DC Cathode-to-Grid-No.1 Voltage   85 volts 
Peak RF Cathode-to-Grid-No.1 Voltage: 

i--- \ Synchronizing level   330 volts 
Pedestal level  260 volts 

DC Plate Current: 
Synchronizing level   3.45 amp 
Pedestal level   2.6 amp 

DC Grid-No.2 Current (Pedestal level) . • 0.152 amp 
DC Grid-No.1 Current (Approx.): 
Synchronizing level ....... . . • 0.202 amp 
Pedestal level   0..11 amp 

Driver Power Output (Approx.):h 
Synchronizing level   1300 watts 
Pedestal level  700 watts 

Useful Power Output (Approx.): 
Synchronizing level   12000 watts 
Pedestal level  6800 watts 

GRID-MODULATED RF POWER AMPLIFIER 
Class C Television Service 

Synchronizing-level conditions per 
tube unless otherwise specified 

MSOMUR CC80 Ratings, Absolute-Maximum Values: 

54 to 216 Mc 

DC PLATE VOLTAGE  6000 max. volts 
DC GRID-No.2 (SCREEN-GRID) VOLTAGE. 2000 max. volts 
DC GRID-No.1 (CONTROL-GRID) VOLTAGE 

(White level)   -1000 max. volts 
DC PLATE CURRENT  4 max. amp 
PLATE INPUT   22000 max. watts 
GRID-No.2 INPUT   400 max. watts 
PLATE DISSIPATION   10000 max. watts 
GRID-No.1 DISSIPATION   300 max. watts 

Typical Operation in Grid-Drive Circuit at 218 Mc: 

Bandoidth°0f8.5 Ns 
DC Plate Voltage  5800 volts 
DC Grid-No.2 Voltage  1200 volts 
DC Grid-No.1 Voltage: 
Synchronizing level   -130 volts 
Pedestal level  -195 volts 
White level   -350 volts 

Peak RF Grid-No.1 Voltage   575 volts 
DC Plate Current: 
Synchronizing level   5.45 amp 
Pedestal level  2.42 amp 

CC Grid-No.2 Current (Pedestal level) 0.148 arm) 
DC Grid-No.1 Current (Approx.): 

Synchronizing level 0  175 amp 
Pedestal level 0  088 step 

...Indicates a change. 
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Bandwidth° of 8.5 Mc 

Driver Power Output (Approx.):f 
Synchronizing level   8009 watts 
Pedestal level  425 watts (7:) 

Useful Power Output (Approx.): 
Synchronizing level   12000 watts 
Pedestal level  6800 watts 

LINEAR RF POWER AMPLIFIER 
Single -Sideband Suppressed-Carrier Service 

Maximus CeSc Ratings, Absolute—Maximum Values: 

Uf, to 6o Mc 

OC PLATE VOLTAGE  6900 max. volts 
DC GRID-No.2 (SCREEN-GRID) VOLTAGE. . .   2000 max. volts 
MAX.-SIGNAL DC PLATE CURRENT  2.75 max. amp 
MAX.-SIGNAL DC GRID-No.1 

(CONTROL-GRID) CURRENT  0.6 max. amp 
MAX.-SIGNAL PLATE INPUT   18000 max. watts 
MAX.-SIGNAL GRID-No.2 INPUT   400 max. watts 
PLATE DISSIPATION   10000 max. watts 

Typical CCS Class AB lanclAO2 uSingle-Tonew0peration at 60Ms:k 

Class Class 
AB, AB, 

DC Plate Voltage  6900 6500 volts 
DC Grid-No.2 Voltage  1200 1200 volts 
DC Grid-No.1 Voltage   -125 -125 volts 
Zero-Signal DC Plate Current  0.2 0.2 amp 
Zero-Signal DC Grid-No.2 Current  0 0 amp 
Effective RF Load Resistance  5400 1200 ohms 
Max.-Signal DC Plate Current  0.675 2.75 amp 
Max.-Signal DC Grid-No.2 Current  0.035 0.26 amp 
Max.-Signal DC Grid-No.1 Current  0 0.08 amp 
Max.-Signal Peak RF Grid-No.1 Voltage   125 305 volts 
Max.-Signal Driving Power (Approx.) .   0 25 watts 
Max.-Signal Power Output (Approx  )   2920 10600 watts 

PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

Carrier conditions per tube for use 
with amaximum modulation factoroft 

MIOXIMUM CCSc Ratings, Absolute —Maximum Values: I' 

DC PLATE VOLTAGE  5000 max. volts 
DC GRID-No.2 (SCREEN-GRID) VOLTAGE. . .   2000 max. volts 
CC GRID-No.1 (CONTROL-GRID) VOLTAGE . .   -1000 max. volts 
DC PLATE CURRENT  2 max. amp 
DC GRID-No.1 CURRENT  0.6 max. amp 
PLATE INPUT   10000 max. watts 
GRID-No.2 INPUT   270 max. watts ( 
PLATE DISSIPATION   6600 max. watts 

...Indicates a change. 
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Typical Operation in Grid-Drive Circuit: 
up to do Mc 

, DC Plate Voltage  4700 volts 
DC Grid-No.2 Voltage (Modulated 100%). • 800 volts 
DC Grid-No.1 Voltage'   -280 volts 
Peak RF Grid-No.1 Voltage   485 volts 
DC Plate Current  1.56 amp 
DC Grid-No.2 Current  0.217 amp 
DC Grid-No.1 Current (Approx  1   0.15 amp 
Driver Power Output (Approx.)"  180" watts 
Useful Power Output (Approx.)   5500 watts 

RF POWER AMPLIFIER & OSCILLATOR--Class C Telegraphyt 
and 

RF POWER AMPLIFIER--Class C FM Telephony 

Maximum CeSt Ratings, Absolute-Maximum Values:" 

DC PLATE VOLTAGE  6900 max. volts 
DC GRID-No.2 VOLTAGE  2000 max. volts 
DC GRID-No.1 VOLTAGE  -1000 max. volts 
DC PLATE CURRENT  2.75 max. amp 
DC GRID-No.1 CURRENT  0.6 max. amp 
PLATE INPUT   18000 max. watts 
GRIP-No.2 INPUT   400 max. watts 
PLATE DISSIPATION   10000 max. watts 

Typical Operation in érld-Drive Circuit: 

up to 6o Mc At 216 lic 
DC Plate Voltage  6400 5800 5800 volts 
DC Grid-No.2 Voltage" . . . 1200 1200 1200 volts 
DC Grid-No.1 Voltage" . . . -310 -130 -175 volts 
Peak RF Grid-No.1 Voltage . 560 230 370 volts 
DC Plate Current  2.75 1.8 2.6 amp 
DC Grid-No.2 Current  0.3 0.1 0.267 amp 
DC Grid-No.lCurrent (Approx  0.14 0.05 0.11 amp 
Driver Power Output (Approx.)"  75 300" 750" watts 
Useful Power Output (Approx.)   11600 6000 9000 watts 

▪ Full rated filament voltage can be applied safely to the cold filament. 
Ills not necessary to provide means for limiting the filament starting 
current. 

With external. flat, metal shield 12. square having center hole 4-5/16 . 
diameter. Shield is located in plane of the grid -No.2 terminal, 
perpendicular to the tube axis, and is connected to grid No.2. 

C Continuous Commercial Service. 

d For operation on VHF television channels 2 through 6. DC plate voltege 
may be increased to 6400 max. volts and plate input may be increased 
to 24000 maximum watts provided all other ratings are net. 

• Computed between half-power points and based on tube output capaci-
tance only. 

The 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 value to take care of variations in line 
voltage, in components, in initial tube characteristics, and in tube 
characteristics during life. 

O This value Includes 700 watts of rf circuit loss at 216 MC. 

4.1ndicates a change. 
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h The driver stage is required to supply tube losses, rf circuit ldsses, 
and rf power added to plate circuit. The driver stage should be 
designed as indicated under (f). 

This value includes 300 watts of rf circuit loss at 216 Mc. and 900 
watts added to plate circuit. 

• rsingle—Tone Modulation . operation refers to that class of amplifier 
service in which the grid—No.1 input consists of a monofrequency rf 
signal having constant amplitude. lhissIgnal Is proouceu in a single— 
sldeband suppressed—carrier system when a single audio frequency of 
constant amplitude is applied to the input of the system. 

e Adjusted to give indicated zero—signal plate current. 

e These ratings hold for operation up to 60 Mc; for ratings at higher 
frequencies, see Marius. Ratings vs Operating Pregnancy table. 

e Obtained preferably from a separate source. 

r Obtained preferably from a combination of 365—ohm grid—No.I resistor 
and —170—volt fixed bias. 

▪ This value Includes 50 watts of rf circuit loss at 30 Mc. 

Key—duwn ,uuditivus per tutu without amplitude modulation. Modulation 
essentially negative may be used if the positive peak of the audio — 
frequen,x envelvp6 dv,6 u.. L ek,eed 115 per ueht df the carrier ,,n1Illn^s. 

e Obtained preferably rrom a separate source, or from the plate,-supply 
voltage with a voltage divider, or through a serles reslstor. A series 
grid—No.2 resistor should not be used if the 6166 or a preceding stage 
in keyed. In this case, the regulation of the source should be surricient 
to prevent the grid—No.2 voltage from rising above 2000 volts under 
key—up conditions; and additional fixed grid—No.1 bias must be provided 
to limit the plate current. 

V Obtained from fixed supply, by grid—No.1 resistor, by cathode resistor, 
or by combination methods. 

" This value includes 270 watts of rf circuit loss. 

e This value Includes 675 watts of rf circuit loss. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Mtn. Max. 

Filament Current  1 172 190 amp 
Di rect I nte rel ect rode Capar i tances: 

Grid No.1 to plate  2 _ 0.6 mist-
Grid No.1 to filament   3 39 47 pof 
Grid No.1 to grid No  2   3 52 64 /20.if 
Grid No.2 to plate  3 21.2 25.8 ,,,Lf 
Plate to filament   2 - 0.08 ugf 

IX Grid-No.1 Voltage  1,4 - -225 volts 
Peak Grid-No.1 Current ..... . • • 1a5 - 1.5 amp 
Peak Grid-No.1 Voltage  1,5 - 315 volts 

eote 1: with 5 volts er nr dr on filament. 

mote 2: With external, flat, metal shield 12 square having center hole 
A-5/16. diameter. Shield is located in plane of the grid—No.2 
terminal, perpendicular to the tube axis, and is connected to 
grid No.2. All other electrodes are grounded. 

Note 3: Without shield and all other electrodes grounded. 

Note 4: With dc plate voltage of 6000 volts, dc grid—No.2 voltage or 
1200 volts, and dc plate current of 20 ma. 

Note 5: with dc plate voltage uf 1500 volts, dc gr,d—No.2 voltage of 
1200 volts. and Instantaneous grid—No.1 voltage adjusted to 
give peak plate current of 11 amp. 

—.Indicates a change. 
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GRID-Ne2 
TERMINAL 
CONTACT 
SURFACE 4.246e_i 

t.020e." 
GRID- Hal 
TERMINAL 
CONTACT 
SURFACE 

FILAMENT 
TERMINALS 

3.024» 

1.71«±.0de--e.1 

616 6 

MAXIMUM RATINGS vs OPERATING FREQUENCY 

FREQUENCY 80 220 Mc 

MAXIMUM PERMISSIBLE PERCENTAGE 
OF MAXIMUM-RATED PLATE VOLTAGE 

AND PLATE INPUT: 

Class AB Single-Sideband 
Suppressed-Carrier Service 

Class B Television Service 

Class C Television Service 
Class C Telephony, 

Plate-Modulated 

Class C Telegraphy and 

FM Telephony 

HANDLE 

AIR-COOLED 
RADIATOR 

r-
3.36» MAX. r 

100 90 

Full Ratings--54 to 216 Mc 
Full RatIngs--54 to 216 Mc 

1J6.5«MAX. 

100 

100 1 9: 9 I 

1 
11.63« 

MAX. MAX. 

1"..5.7ei.03" 

PLATE RING I Il lI llIi llIUllIl MiIHHUUIUUIUI-t 
PLATE 

CONTACT 5 I It 
SURFACE 

2.00 t.06 „ 

t  1.110- 

4 

1 1 —.20 .MIN. 

92CM -771682 

..-Inalcates a change. 
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WITH THE CYLINDRICAL SURFACES OF THE GRID-No.2 TERMINAL, 
GRID-No,ITERMINAL ANDTHE FILAMENT TERMINALS CLEAN, SMOOTH, 

AND FREE OF BURRS, THE TUBE WILL ENTER A GAUGE AS SHOWN IN 
SKETCH G. THE FIVE CYLINDRICAL HOLES Hz, Hz, 11,, H6, AND 

I16 HAVE AXES THAT ARE COINCIDENT WITHIN 0.00In AND HAVE 

SUCCESSIVELY SMALLER DIAMETERS AS SHOWN. THE CENTER K01 FS 

H6 AND Hz ARE LOCATED ON A DIAMETER WITHIN t 0.001" AND 

THEIR AXES ARE PARALLEL TO THE AXES OF Hz, Hz , 11,, H0, 
AND H6 WITHIN 00 t 21. 

THE PLATE RING WILL BE ENTIRELY ENGAGED BY HOLE Hz AND 

WILL SEAT ON THE SHOULDER BETWEEN Hz AND Hz. THE PLANE 
SURFACE OF THIS SHOULDER IS AT RIGHT ANGLES TO THE AXES 
OF THE HOLES WITHIN 0° t 21. SEATING IS DETERMINED BY 

FAILURE OF A 0.020" THICKNESS GAUGE TO ENTER MORE THAN 
1/16" BETWEEN SHOULDER SURFACE AND PLATE RING. SLOTS ARE 

PROVIDED TO PERMIT THIS MEASUREMENT. 

SKETCH 61 

.060.-ede r ----- 
6420" 
t.001"_, 

H2 
64050" 

H3 
8.250" 
.00i" 

H4 
4.2eo , - 
±.001' 

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



6166 

COOLING REQUIREMENTS 
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AVERAGE CHARACTERISTICS 

Ef =5 VOLTS AC 
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AVERAGE 

CONSTANT-CURRENT CHARACTERISTICS 
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AVERAGE 

CONSTANT-CURRENT CHARACTERISTICS 
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AVERAGE CHARACTERISTICS 
4= 5 VOLTS AC 
GRID -N22 VOLTS=1200 
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AVERAGE CHARACTERISTICS 
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AVERAGE 

CONSTANT-CURRENT CHARACTERISTICS 
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AVERAGE PLATE CHARACTERISTICS 

Cathode-Drive Service 

e o 
PLATE AMPERES 
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Cathode-Drive Service 
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AVERAGE CONSTANT-CURRENT CHARACTERISTICS 

Cathode-Drive Service 
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Beam Power Tube 

o 

Radiator  Integral 
Terminal Diagram (See Dimenssonal Outline): 

GI-Grid No.1 
G2 -Grid No.2 

Thermal: 
Air Flow: 

Through radiator--The specified flow of incoming air at a 
temperature of 45° C for various plate dissipations, as 

indicated in the tabulation below, should be delivered by 
a blower through the radiator before and during the 
application of any voltages. The air should enter the 
radiator at its plate-terminal end (See Dimensional 
Outline). Filament power, plate power, grid-No.2 power, 

and air flow may be removed simultaneously. 

Percentage ofmaximum-rated 
plate dissipation for each 

class of service  100 83 67 50 

Minimum air flow  550 350 230 175 cfm 
Static pressure   6.6 3 1.6 I in. of water 

.—Indicates a cnange. 

FORCED-AIR COOLED 
CERAMIC-METAL SEALS COAXIAL-ELECTRODE STRUCTURE 
THORIATED-TUNGSTEN FILAMENT INTEGRAL RADIATOR 
I2-KW PLATE DISSIPATION IN CW OR TV SERVICE UP TO 220 Mc 

Electrical: 

Filament, Multistrand Thoriated Tungsten: 
Voltage (AC or DC)'   5 t 5% volts 
Current at heater volts . 5   168 amp.-
Minimum heating time  15 sec 
Cold resistance 0  0038 ohm 

Mu Factor, Grid No.2 to Grid No.1 
for plate volts = 2000, grid-No.2 
volts = 1000, endplate amperes= 2 10 

Direct Interelectrode Capacitances: 
Grid No.1 to plate'   
Grid No.1 to filament   
Plate to filament.  
Grid No.1 to grid No  2  
Grid No.2 to plate  

Mechanical: 

0.6 max. Pf 
42 Of 

0.08 max. pf 
65 pf.. 
22 pf.. 

1 

Operating Position  Vertical, filament end up or down 
Maximum Overall Length  11.50" 
Maximum Diameter  6.38" 
Weight (Approx  )  15 lbs 

part of tube 

P - Plate 
F -Filament 

0111111 RADIO CORPORATION OF AMERICA 
414 Electronic Components and Devices Harrison, N. J. 
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To grid-No.2 terminal.   50 mln. cfm 
To grid -No.i terminal 

and filament terminals  50 mln. cfm 
Incoming-Air Temperature  50 max. °C 
Radiator Temperature (Measured on Use 

cure at end away from incoming air) . . . leo max. oc 
! Terminal Temperature: 

Filament, grid No.1, grid 
No.2, and plate   180 max. oc 

RP POWER AMPLIFIER -- Class 8 Television Service 

Synchronising-level conditions per 
tube unless otherwise specified 

(Voltages are referred to cathode unless otherwise It'stsfind) 

Maximum CGS* Ratings, Absolute-Maximum Values: 

Up to sao ge 

DC PLATE VOLTAGE  7500 max. volts 
CC GRID-No.2 VOLTAGE  2000 max. volts 
DC PLATE CURRENT  4 max. amp 
PLATE INPUT   24000 max. watts 
GRID-No.2 INPUT   400 max. watts 
PLATE DISSIPATION   12000 max. watts 
GRID-No.1 DISSIPATION   300 max. watts 

Typical Operation in Grid-Orly. Circuit at 216 Mc: 

Bandwidth' of 8.5 to 

DC Plate Voltage  5800 volts 
DC Grid-No.2 Voltage  1200 volts 
DC Grid-No.1 Voltage  -130 volts 
Peak RF Grid-No.1 Voltage: 
Synchronizing level   375 volts 
Pedestal level  290 volts 

CC Plate Current: 
Synchronizing level   3.45 amp 
Pedestal level   2.6 mg 

DC Grid-No.2 Current (Pedestal Level) 0.207 amp 
DC Grid-No.1 Current (Approx.): 

Synchronizing level 0  175 Me 
Pedestal level 0  085 amp 

Driver Power Output (Approx.):‘ 
Synchronizing level   fiwo$ watts 
Pedestal level  450 watts 

Useful Power Output (ApprOn.i: 
Synchronizing level   12000 watts 
Pedestal level  6800 watts 

Typical Operation le Cethede.Orive Circuit at 216 Mc: 

Bandwidth' of 8.5 MO 

DC Plate-to-Grid-No.1 Voltage   6400 volts 
DC Grid -No.2 -to -Grid -No.1 Voltage . . . . 800 volts 
DC Cathode-to-Grid-No.1 Voltage   90 volts 

L - 
DATA I RADIO CORPORATION OF AMERICA 

Electronic Components and Devices 
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Peak RF Cathode-to-Grid-No.1 Voltage: 
Synchronizing level   360 volts 
Pedestal level  285 volts 

DC Plate Current: 
Synchronizing level   3.65 WV 
Pedestal level  2.75 amp 

DC Grid-No.2 Current (Pedestal Level) 0.175 amp 
DC Grid-No.1 Current (Approx.): 

Synchronizing level   0.24 amp 
Pedestal level  0.16 amp 

Driver Power Output (Approx.): 
Synchronizing level   1500. watts 
Pedestal level  850 watts 

Useful Power Output (Approx.): 
Synchronizing level   14000 watts 
Pedestal level  7900 watts 

GRID -MODULATED RF POWER AMPLIFIER 
Class C Television Service 

Synchronising-level conditions per 
tube unless otherwise specified 

Maximum CCS* Ratings, Absolute -Maximum vetoes: 

up to 220 Mc 

DC PLATE VOLTAGE  7500 max. volts 
DC GRID-No.2 VOLTAGE  2000 max. volts 
DC GRID-No.1 VOLTAGE (White Level). . .   -1000 max. volts 
DC PLATE CURRENT  4 max. amp 
PLATE INPUT   24000 max. watts 
GRID-No.2 INPUT   400 max. watts 
PLATE DISSIPATION   12000 max. watts 
GRID-No.1 DISSIPATION   300 max. watts 

Typical Operation in Grid-Drive Circuit at 216 MC: 
Bandundthe 0f8.5 Xi 

DC Plate Voltage  5800 volts 
DC Grid-No.2 Voltage  1200 volts 
DC Grid-No.1 Voltage: 
Synchronizing level   -130 volts 
Pedestal level  -195 volts 
White level   -350 volts 

Peak RF Grid-No.1 Voltage   375 volts 
DC Plate Current: 
Synchronizing level   3.45 amp 
Pedestal level   2.42 amp 

DC Grid-No.2 Current (Pedestal Level) 0.148 amp 
DC Grid-No.1 Current (Approx.): 

Synchronizing level 0  175 me 
Pedestal level 0  095 amp 

Driver Power Output (Approx.):à 
, Synchronizing level   8006 watts 

Pedestal level  425 watts 

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

DATA 2 
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Bandwidth' of 8.5 Mc 

Useful Power Output (Approx.): 
Synchronizing level   12000 watts ( 
Pedestal level  6800 watts 

LINEAR RF POWER AMPLIFIER 

Single-Sideband Suppressed-Carrier Service 

%stone CCS* Ratings, Absolute—Maximum Values: 

Up to eso AS 

DC PLATE VOLTAGE  7500 max. volts 
DC GRID-No.2 VOLTAGE  2000 max. volts 
MAX.-SIGNAL DC PLATE CURRENT  2.8 max. amp 
MAX. -SIGNAL DC GRID-No.1 CURRENT  0.6 max. amp 
MAX.-SIi.NAL PLATE INPUT   20000 max. watts 
MAX.-SIGNAL GRID-No.2 INPUT   400 max. watts 
PLATE DISSIPATION   12000 max. watts 

Typical CCS Class AB2 °Sinple.Teee* Operation at 60 Mc:# 

DC Plate Voltage  7000 volts 
DC Grid-No.2 Voltage  1200 volts 
DC Grid-No.1 Voltage   -125 volts 
Zero-Signal DC Plate Current  0.200 amp 
Zero-Signal DC Grid-No.2 Current  0 amp 
Effective RF Load Resistance  1350 ohms 
Max.-Signal DC Plate Current  2.750 amp 
Max.-Signal DC Grid-No.2 Current 0  26 amp 
Max.-Signal DC Grid-No.1 Current  0.080 amp 
Max.-Signal Peak RF Grid-No.1 Voltage   306 volts 
Max.-Signal Driving Power (Approx.)   25 watts 
Max.-Signal Power Output (Approx  )   12000 watts 

PLATE-MODULATED RF POWER AMPLIFIER -- Class C leoleelme 

Carrier conditions per tube for use 
with outaximium modulation factor of 

Sexism CCS* Ratings, Absolute—Maximum Values: 

Up to 220 ik 

DC PLATE VOLTAGE  5500 max. volts 
DC GRID-No.2 VOLTAGE  2000 max. volts 
DC GRID-No.1 VOLTAGE  -1000 max. volts 
DC PLATE CURRENT  2 max. amp 
DC GRID-No.1 CURRENT  0.6 max. amp t‘ 
PLATE INPUT   10000 max. watts 
GRID-No.2 INPUT   270 max. watts 
PIATE DISSIPATION   8000 max. watts 

Typical Operation in Orid-*rive Circuit: 

At to et 

DC Plate Voltage  4800 volts 
DC Grid-No.2 Voltage (Modulated 100%)le. .   800 volts ' 
DC Grid-No.1 VoltageT   -300 volts 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Peak RF Grid—No.1 Voltage   550 volts 
DC Plate Current  1.8 amp 
DC Grid—No.2 Current  0.16 amp 
DC Grid—No.1 Current (Approx  0.18, amp 
Driver Power Output (Approx.)*  1254 watts 
Useful Power Output (Approx.)   6000 watts 

RF POWER AMPLIFIER li OSCILLATOR -- Class C Telegraphy* 
and 

RF POWER AMPLIFIER -- Class C FM Telephony 

Maximum CCS* Ratings, Absolute—Maxsmum %toes: 
up to 220 Mc 

DC PLATE VOLTAGE  7500 max. volts 
DC GRID—No.2 VOLTAGE  2000 max. volts 
DC GRID-No.1 VOLTAGE  —1000 max. volts 
DC PLATE CURRENT  3 max. amp 
DC GRID—No.1 CURRENT  0.6 max. amp 
PLATE INPUT   20000 max. watts 
GRID—No.2 INPUT   400 max. watts 
PLATE DISSIPATION   12000 max. watts 

Typical Operation in Grid—Drive Circuit: 

At 6o Mc At 216 Mc 
DC Plate Voltage  6600 7000 volts 
DC Grid—No.2 Voltage?   1200 1200 volts 
DC Grid—No.1 Voltage'   —310 —310 volts 
Peak RF Grid—No.1 Voltage . . . 560 560 volts 
DC Plate Current  2.75 2.75 amp 
DC Grid—No.2 Current  0.3 0.3 amp 
DC Grid—No.1 Current (Approx.). 0.14 0.14 amp 

" Driver Power Output (Approx.)*. 750 watts 957 
Useful Power Output (Approx.) 12000 10000 watts 

Full rated filament voltagoecan be applied safely to the cold filament. 
It isnot necessary to provide means for limiting the filament starting 
current. 

With external flat metal shield 1r square having center hole 4-6/16. 
diameter. Shield is located in plane of the grid—No.2 terminal, 
perpendicular to the tube axis, and is connected to grid No.2. 

Continuous Commercial Service. 

Computed between half—power points and based on tube output capaci— 
tance only. 

The 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 value to take care of variations in line— 
voltages. In components, in initial tube characteristics, and in tube 
characteristics during life. 

This value Includes 700 watts of 71—circuit loss at 216 Mc. 

The driver stage is required to supply tube losses, rf—circuit lossea, 
and rf power added to plate circ4it. The driver stage should be 
designed as indicated in footnote (40). 

This value Includes 470 watts of rf—circuit loss at 216 Mc and 1010 
watts added to plate circuit. 

.Single—Tone. operation refers to that class of amplifier service in 
which the grid—No.1 input consists of a monofrequency rf signal 

having constant amplitude. This signal is produced in a singleSidebend suppressed—carrier system when a single audio frequency of 

constant amplitude is applied to the input of the system. 

ealliet-) RADIO CORPORATION OF AMERICA 
1\16;1 Electronic Components and Devices Harrison, N. J. 
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• 

o 

• This value Includes 20 watts of rf -circuit toes. 

ià This value inCloches 676 watts of 1-f-circuit toes. 

Adjusted to give indicated zero-signal plate current. 

Obtained preferably from a separate source. 

Obtained preferably from a combination of 365-ohm grid-No.1 resistor 
and -170-volt fixed bias. 

This value includes 25 nett of rf-circuit loss. 

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

Obtained preferably from a separate source, or from the plate supply 
voltage with a voltage divider, or through a series resistor. A 
series grid-No.2 resistor should not be used if the 61660/7007 or a 
preceding stage is keyed. In this case, the regulation of the source 
should be sufficient to prevent the grid-No.2 voltage from rising 
above 2000 volts under key-up conditions: and additional fixed grid-
No.1 bias must be provided to limit the plate current. 

O Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, 
or by combination methods. 

CHARACTERISTICS RANGE VALUES 

Note Nun. lax. 

-.Filament Current  1 165 183 amp 
Direct Interelectrode Capacitances: 

Grid No.1 to plate  2 - 0.6 pf 
Grid No.1 to filament   3 39 47 pf 

-.,- Grid No.1 to grid No  2   3 61.4 73.4 pf 
-... Grid No.2 to plate  3 21.0 23.0 pf 

Plate to filament   2 - 0.08 pf 
DC Grid-No.1 Voltage 1  4 - -225 volts 
Peak Grid-No.1 Current 1  5 - 1.5 amp 
Peak Grid-No.1 Voltage 1  5 - 315 volts 

Note 1: With 5 volts ac or dc on filament. 

Note 2: With external, flat, metal shield 12 square having center hole 
4-5/16 . diameter. Shield is located in plane of the grid-o.2 
terminal, perpendicular to the tube axis, and is connected to 
grid-No.2. All other electrodes are grounded. 

Note 3: Without shield and all other electrodes grounded. 

Note 4: With dc plate voltage of 6000 volts, dc grid-No.2 voltage of 
1200 volts, and dc plate current of 20 ma. 

Note 5: With dc plate voltage of 1500 volts. dc grid-No.2 voltage of 
1200 volts, and instantaneous grid-No.1 voltage adjusted to 
give peak plate current of 11 amp. 

-.Indicates a change. 

DATA 3 RADIO CORPORATION OF AMERICA 
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 acrt.e.C4A. 

DIA. 

Lae 
MAX. 

AIR-COOLED 
RADIATOR 

6-16.2.02»—e, 
DIA 

RADIATOR FLANGE 

PLATE TERMUAAL-''* 
ateMISUWACE 

&WHALE:11A 

G eirf CET 7S IEJ ere 

4.2.6-±ozo" 
DM. 

Mgeneet 

%IN 

'LANNERT TioemiALe 
JEDEC NU -11-1 

CERAMIC 
1.71%.04" 

MAIL 

.so -t.03" 

A-- 
e-.43ri»Or 

---E 

DIA. MAL 

LAI 

11.50« 
MAIL 

MEL -I0626R2 

NOTE: WITH THE CYLINDRICAL SURFACES OFTHE PLATETERMINAL, 
GRID-No.2 TERMINAL, GRID-No.I TERMINAL, AND FILAMENT 

TERMINALS CLEAN, SMOOTH, AND FREE OF BURRS, THE TUBE WILL 

ENTER A GAUGE AS SHOWN IN SKETCH G,. PROPER ENTRY OF THE 
TUBE IN THE GAUGE IS OBTAINED WHEN THE PLATE TERMINAL IS 
ENTIRELY ENGAGED BY HOLE H1 AND WILL SEAT ON THE SHOULDER 

BETWEEN H1 AND H2. THE PLANE SURFACE OF THIS SHOULDER IS 

AT RIGHT ANGLES TO THE AXES OF THE HOLES WITHIN 00 t 2'. 

SEATING IS DETERMINED BY FAILURE OF A 0.020 .-THICKNESS 
GAUGE TO ENTER MORE THAN 1/16" BETWEEN SHOULDER SURFACE 

AND PLATE TERMINAL. SLOTS ARE PROVIDED TO PERMIT THIS 

MEASUREMENT. KEEP ALL STIPPLED REGIONS CLEAR. DO NOT 

ALLOW CONTACTS OR CIRCUIT COMPONENTS TO PROTRUDE INTO 

THESE ANNULAR VOLUMES. 

(1.11 1 RADIO CORPORATION OF AMERICA 9611 Eleotron Tube Division Harrison, N. J. 
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SKETCH Ell 

.070"3.010" 

H1 r6.420" e"-- , — 
Loot" I 

H2 
6.050" 

H3 
5.250 
t.001" 

H6 
4.200 * 
4.001' 

H5 

I 3.702" 
4.001 * 

.250* 
4.001 „ 

.855" 
2.00I" 

90**2. 

3.00*t.06* 
em-

7.000* 
M N. 

5.656* 
cool" 

92CS — 10634AI 

MOTE: THE FIVE CYLINDRICAL HOLES Hi, H2, H3, H4 AND Hy 

HAVE AXES COINCIDENT WITHIN 0.001". THE HOLES H6 AND H7 

HAVE AXES PARALLEL TO THE AXES OF H1, 11 2, H3, Hit AND Hy 
WITHIN 00 ± 2t. 

o 
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AVERAGE CHARACTERISTICS 
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AVERAGE CONSTANT-CURRENT CHARACTERISTICS 
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AVERAGE CHARACTERISTICS 
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AVERAGE CONSTANT-CURRENT CHARACTERISTICS 
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6263A 

Medium-Mu Triode 
GLASS-METAL PENCIL TYPE 

FAST WARM-UP TIME INTEGRAL PLATE RADIATOR 
For Mobile or Aircraft Applications as a RF-Power 
Amplifier or Oscillator Tube with Full Input up 
to 500 Mc and with Reduced Input up to 1700 Mc 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC): 

Under transmitting conditions . 6.0 ± 10% volts 
Under standby conditions  6.3 max. volts 

Current at 6 volts 0  280 amp 
_ Amplification Factor  27 

7 ' Transconductance, for dc plate ma. = 27 
and dc plate volts - 200  7000 pmhos 

Direct Interelectrode Capacitances: 
Without With 
External External 
Shield Shield' 

Grid to plate   1.7 1.5 µµf 
Grid to cathode   2.8 - PMf 
Plate to cathode 0  08 max. - µµf 

Mechanical: 

Operating Position  Any 
Dimensions and Terminal 
Connections   See Dimensional Outline 

Radiator  Integral part of tube 
Terminal Connections (See Dimensional Outline): 

H- Heater 

K-Cathode 

G- Grid 

P- Plate 

Cooling: 
In many applications, the 6263A does not require forced-air 
cooling. The radiatorincombination with a connector having 
adequate heat conduction capability will generally provide 
adequate cooling under conditions of free circulation of 
air. The cooling must be sufficient to limit the plate-seal 
temperature to 175° C. When conditions do not provide 
adequate circulation of air, provision should be made to 
direct a blast of cooling air from a small blower through 
the radiator fins. The quantity of air should be sufficient 
to limit the plate-seal temperature to 175° C. See Curves. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Incoming-Air Temperature  40 max. °C 
Plate-Seal Temperature (Measured on 

plate seal)   175 max. °C 
Weight (Approx  )   24 grams (0.85 oz) 
Socket for Heater Pins. .Grayhill No.22-3h, Cinch No.54A16325', 

or equivalent 

RF POWER AMPLIFIER AND OSCILLATOR -- Class C Telegraphy 

Icy—down conditions per tube without amplitude modulatton d 

Maximum Ratings, Absolute—Maximum Values: 

For altitudes up to 6o,000 feet 

CCS. 
DC PLATE VOLTAGE  /CASq 330 max. 400 max. volts 
DC GRID VOLTAGE   -100 max. -1ce max. volts 
DC PLATE CURRENT  40 max. 55 max. ma 
DC GRID CURRENT   25 max. 25 max. ma 
DC CATHODE CURRENT  55 max. 70 max. ma 
PLATE INPUT   13.2 max. 22 max. watts 
PLATE DISSIPATION . . . . .   8 max. 13 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode. . . . 50 max. 50 max. volts 
Heater positive with 

respect to cathode. . . . 50 max. 50 max. volts 

Typical Operation as Oscillator in Cathode-Drive Circuit: 

At 500 Mc 

CCS. ICASf 

DC Plate-to-Grid Voltage. . . 330 385 volts 
, DC Cathode-to-Grid Voltage'   30 35 volts 
, DC Plate Current  35 40 ma 
, DC Grid Current (Approx.) .   11 14 ma 
, Useful Power Output (Approx.) 5h 711 watts 

At 1700 Mc 

CCS' 

DC Plate-to-Grid Voltage. . . 270 volts 
DC Cathode-to-Grid Voltage'   20 volts 

, DC Plate Current  40 ma 
, DC Grid Current (Approx.) .   9 ma 

Useful Power Output (Approx.) o.sh watt 

, Typical Operation as RF Power Amplifier in 
Cathode-Drive Circuit at 500 Mc: 

CCS° /CAS 

DC Plate-to-Grid Voltage. . . 348 408 volts 
DC Cathode-to-Grid Voltage'   48 58 volts 

, DC Plate Current  35 40 ma 
DC Grid Current (Approx.) .   13 15 ma I 
Driver Power Output (Approx.) 2.2 3 watts 
Useful Power Output (Approx.) 711 1011 watts 

o 

RADIO CORPORATION OF AMERICA 
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Maximum Circuit Values: 

Grid-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 1 

Maximum Ratings, Absolute-Maximum Values: 

For altitudes up to 6o,000 feet 

ccs° rcAsf 
DC PLATE VOLTAGE  275 max. 330 max. volts 
DC GRID VOLTAGE   -100 max. -100 max. volts 
DC PLATE CURRENT  33 max. 46 max. ma ' 
DC GRID CURRENT   25 max. 25 max. ma ' 
DC CATHODE CURRENT  50 max. 60 max. ma i 
PLATE INPUT   9 max. 15 max. watts ' 
PLATE DISSIPATION . . . . .   5.5 max. 9 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode. . . . 50 max. 50 max. volts, 
Heater positive with I 

respect to cathode. . . . 50 max. 50 max. volts II 

Typical Operation in Cathode-Drive Circuit at 500 Mc: 

me IcAsf 
DC Plate-to-Grid Voltage. . . 317 372 volts 
DC Cathode-to-Grid Voltage,   42 62 volts 
DC Plate Current  35 35 ma 
DC Grid Current (Approx.) .   13 /2 ma 
Driver Power Output (Approx.) 2 2.4 watts 
Useful Power Output (Approx.) 6.7k 8k watts 

Maximum Circuit Values: 

Grid-Circuit Resistance . . . 0.1 max. 0.1 max. megohm 

e A flat plate shield 1-1/a. diameter located parallel to the plane of 
the grid flange and midway between the grid flange and the radiator 
plate terminal. The shield is tied to the cathode. 

Grayhill, Inc., 561 millgrove Avenue, LaGrange, Illinois. 

C Cinch Manufacturing Company. 1026 South Homan Avenue. Chicago. Illinois. 
d Modulation, essentially negative, may be used if the positive peek of 

the audio—frequency envelope does not exceed 115, of the carrier 
conditions. 

e Continuous Commercial Service. 

f Intermittent Commercial and Amateur Service. No Operating or 'ON' 
period exceeds 5 minutes and every 'ON' period is followed by an 'OFF' 
or standby period of at least the same or greater duration. 

2 From a grid resistor, or from a suitable combination of grid resistor 
and fixed supply or grid resistor and cathode resistor. 

This value of useful power Ismeasured at load of output circuit heel«, 
an efficiency of about 75 per cent. 

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

DATA 2 
3-62 



6263A 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Nin. Max. 

, Heater Current  1 0.265 0.295 amp 
Direct Interelectrode 

Capacitances: 
Grid to plate   1.45 1.95 Me 
Grid to cathode   - 2.45 3.35 Pod 
Plate to cathode  - - 0.06 PPf 

1 Reverse Grid Current  1,2 - 0.5 Pe 
Plate Current (1) 1  3 18 30 ma 
Plate Current (2) 1  4 - 55 Pa 
Amplification Factor 13 20 34 
Transconductance 1  3 5800 8400 melee 
Heater-Cathode Leakage Current: 

Heater negative with 
respect to cathode 1  5 

Heater positive with 
respect to cathode 1  6 

Emission Voltage 1  7 
Leakage Resistance: 

From grid to plate and 
cathode tied together 1,8 25 - megohnis 

From plate to grid and 
cathode tied together 1,9 25 megohms 

Power Output  1.10 6,5 - watts 
Change in Power Output  11 - 0.5 watt 

- /00 sa 

- 100 ma 1 
- 10 volts 

Rote 1: With 6.0 volts ac or dc on heater. 

late 2: Witycg= sviosle.g: foi .:Ontemt.s, dc grid voltage of —2 4 

Rote 3: With dc plate supply voltage of 200 volts, cathode resistor et 
100 t 1% ohms, and cathode bypass capacitor of 1000 mf. 

Note 4: With dc plate voltage of 200 volts. dc grid voltage of —20 volts. 

11044 5: With 50 volts dc between heater and cathode, heater negative 
with respect to cathode. 

Note 6: With 50 volts dc between heater and cathode, heater positive 
with respect to cathode. 

Mete 7: With dc voltage on grid and plate which are tied together 
adjusted to produce a cathode current of 30 ma. 

Mote 8: With grid 100 volts negative with respect to plate and cathode 
which are tied together. 

Note 9: With plate 300 volts negative with respect to grid and cathode 
which are tied together. 

Nett 10: With dc plate voltage of 350 volts, grid resistor adjusted to 
give a dc plate current of 50 Milliamperes in a cavity—type 
oscillator operating at 500 t 15 Mc and having as efficiency of 
approximately 75 per cent. 

Note 11: At end of Power—Output test, reduce heater voltage to 5.0 volts 
end note change in power output. 

SPECIAL TESTS & PERFORMANCE DATA 

Lows-Pressure Voltage Breakdown Test: 

This test (similar to )411.-E-10, paragraph 4.9.12.1) Is per-
formed on a sample lot of tubes from each production run. 

Tubes are tested in a chamber at an air pressure equivalent 

to an altitude of 60,000 feet. Breakdown will not occur 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 



6263A 

when a 60 cycle rms voltage of 500 volts is applied between 
the plate cylinder and grid flange. 

Low-Frequency Vibration Performance: 

This test 1MIL-E-10, paragraph 4.9.19.1) Is performed on a 

sample lot of tubes from each production run under the 
following conditions: 

Heater voltage of 6.0 volts, dc plate supply voltage of 200 
volts, grid voltage of -3 volts, and plate load resistor of 
10,000 ohms. Thetubes are vibrated in a plane perpendicular 

to the tube axis at 25 cycles per second at an acceleration 
of 2.5 g. The rms output voltage across the plate load 

resistor as a result of vibration of the tube will not 
exceed 100 millivolts. 

High-Frequency Vibration Performance: 

This test (similar to MIL-E-1D, paragraph 4.9.19.21 is per-

formed on a sample lot of tubes from each production run. 

The tube is vibrated perpendicular to its axis, with no 
voltages applied to the tube. Vibration frequency is 40 to 

60 cps and acceleration is 10 g. At the end of this test, 
tubes will not show temporary or permanent shorts or open 

circuits and will meet the following limits: 

Heater-Cathode Leakage Current  100 max. 
For conditions shown under Characteristics Range Values 

Notes 1,5 and 1,6. 

Low-Frequency Vibration (rms)   100 max. mv 
For conditions shown above under Low-Frequency Vibration 

Performance. 

Plate Current 12)   55 max. ma 

For conditions shown under Characteristics Range Values 
Notes 1,4. 

Shorts and Continuity Test: 

This test 1MIL-E-10, paragraph 4.7.51 Is performed on all 
tubes from each production run. In this test, a tube is 

considered inoperative if it shows a permanent or temporary 

short or open circuit, an air leak, or reverse grid current 
In excess of I microampere for the conditions shown under 

Characteristics Range Values, Notes 1,2. 

Glass-Seal Fracture Test: 

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

production run. Tubes are placed on supports spaced 15/16. 
t 1/64. apart with cathode cylinder resting on one support 

and plate cylinder resting on the other support at a point 
between the radiator fins and the plate flange. Tubes will 

withstand graduar application, perpendicular to tube axis, 
of a force of 60 pounds upon the grid flange without causing 
fracture of the glass insulation. 

RADIO CORPORATION OF AMERICA DATA 3 
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Heater 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 6.0 volts on heater and no voltage on plate and 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 temporary orpermanent shorts oropen circuits, 

and are required to meet the following limits: 

Grid-Plate and Cathode Leakage Resistance. 25 min. megohms 

For conditions shown under Characteristics Range Values 

Notes 1,8. 

Heater-Cathode Leakage Current  150 max. /La 

For conditions shown under Characteristics Range Values 

Notes 1,5. 

I-Hour Stability Life Performance: 

This test (similar to MIL-E-10, 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. 

Tubes are operated under the following conditions: heater 

voltage of 6.0 volts, plate dissipation of 2.5 to 3 watts. 

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 

conditions shown underCharacteristicsRange Values, Notes 1,3. 

60-Hour Survival Life Performance: 

This test (similar to MIL-E-ID, paragraph 4.11.3.I.a) is 

performed on a sample lot of tubes from each production run 

to insure slow percentage of early inoperatives. Life-test 

conditions are the same as those 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 50 

hours, the tubes are required to meet the following limits: 

Power Output  5 min. watts 

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

Plate Current (2)   100 max. Ma 
For conditions shown under Characteristics Range Values 

Notes 1,4. 

Shorts and Continuity Test specified above. 

Intermittent Dynamic Life Performance: 

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

formed on a sample lot of tubes from each production run 

to insure high quality of rf performance. Each tube is 

life-tested in acavity-type oscillator at 500 ± 15 Mc under 

the following conditions: 

Heater voltage of 6.0 volts, plate supply voltage of 400 
volts, grid resistor is adjusted to give a dc plate current 

of 40 ma. and value is recorded, cathode resistor of 0 ohms, 

plate-circuit load resistance of 100 t 5 ohms, heater 

positive with respect to cathode by 50 volts, and plate-

; 
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seal temperature of 175° C min. 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 forthetotal 
number of defects In the sample lot and for the number of 
tubes failing to meet the following limits: 

Reverse Grid Current  I max. ma 
For conditions shown under Charactersstscs Range Values 
Notes 1,2. 

Power Output  5 min. watts 
For conditions shown under Characteristics Range Values 
Notes 1,10. 

OPERATING CONSIDERATIONS 

The heater leads of the 6263A should not be soldered to 
circuit elements. The heat of the soldering operation may 
crack the glass seals of the heater pins and damage the tube. 

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 values 
shown in the tabulated data. 

0/ 11PI RADIO CORPORATION OF AMERICA 
le Electron Tube Division Harrison, N. J. 
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1.010" MAX. DIA. 

.1115"MAL DIA. 

SEE NOTE 4 

1 
2.34" 
MAX. 

.900" 
MAX. 

.400" 
t.040" 

.420" 
t .004" 

RADIATOR CORE CAP 

.290" 2.015" DIA. 
(NOTE i) 

.335MIN. 

AIR-COOLED 
RADIATOR 

LATE TERMINAL 
(NOTE 2) 

290" 2.015" DIA. 

400" MA X. DIA. 

.533" MAX. DIA. 

I F4- GRID TERMINAL 
.812" ±.004" DIA. 

(NOTES I 13) 

MAX. NA. 

.550' 
.025' 

.075" 

2.015 " 

F 

± .003 

.840"  
.025» .600" 

MIN. 

.035" MAX. 
.035" M 

le *Li": MS" ± .020" AT 
TERMINAL TIPS 

.400" 
2.050" 

CATHODE TERMINAL 

.290" t .003 DIA. 

.021CrorDIA. 
HEATER PINS 

92 CS -7999R1 
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NOTE I: ECCENTRICITY OF RADIATOR—CORE CAP WITH RESPECT 
TO THE CATHODE TERMINAL IS ONE—HALF THE TOTAL RUN—OUT 

DETERMINED BY CHUCKING THE CATHODE TERMINAL 0.050" TO 
0.100" FROM CATHODE FLANGE, ROTATING THE TUBE, ANDGAUGING 

THE TOTAL RUN—OUT AT A POINT 0.125" FROM THE END OF THE 
RADIATOR—CORE CAP. THEECCENTRICITYWILLNOTEXCEED0.030". 

NOTE 2: TILT OF PLATE—TERMINAL FIN OF RADIATOR WITH 

RESPECT TO ROTATIONAL AXIS OF CATHODE CYLINDER IS DETER— 
MINEDBYCHUCKING THE CATHODE TERMINAL, ROTATING THE TUBE, 
AND GAUGINGTHETOTAL TRAVEL DISTANCE OFTHEPLATE—TERMINAL 
FIN PARALLEL TO THE AXIS AT A POINT APPROXIMATELY 0.020" 

INWARD FROM THE STRAIGHT EDGE OF THE PLATE—TERMINAL FIN 
FOR ONE COMPLETE ROTATION. THE TOTAL TRAVEL DISTANCE 
WILL NOT EXCEED 0.025". 

NOTE 3: TILT OF GRID—TERMINAL FLANGE WITH RESPECT TO 
ROTATIONAL AXIS OF CATHODE TERMINAL IS DETERMINED BY 

CHUCKING THE CATHODE TERMINAL, ROTATING THE TUBE, AND 
GAUGING THE TOTAL TRAVEL DISTANCE OF THE GRID—TERMINAL 

FLANGE PARALLEL TO THE AXIS AT A POINT APPROXIMATELY 

0.020. INWARD FROM ITS EDGE FOR ONE COMPLETÉ ROTATION. 

THE TOTAL TRAVEL DISTANCE WILL NOT EXCEED 0.025". 

NOTE 4: THE STRAIGHT EDGE ON THE PERIMETER OF THE LARGE 

FIN (PLATE TERMINAL/ IS PARALLEL TO A PLANE THROUGH THE 
CENTERS OF THE HEATER PINS AT THEIR SEALS WITHIN IS° . 

RADIO CORPORATION OF AMERICA 
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AVERAGE CHARACTERISTICS 

Ef = 6.0 VOLTS 
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AVERAGE CONSTANT-CURRENT CHARACTERISTICS 
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COOLING REQUIREMENTS 
E.F-= 6.0 VOLTS 
MAX. PLATE-SEAL TEMPERATURE = 175* C ; 
AIR-DUCT OPENING=I-5/32"x I-5/32" 

3. 
WITH AIR DUCT LOCA1 ELI AS briLewN ON 

SKETCH. 
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Medium-Mu Triode 
GLASS-METAL PENCIL TYPE 

FAST WARN -UP TIME INTEGRAL PLATE RADIATOR 
STURDY COAXIAL-ELECTRODE STRUCTURE 

For Mobile or Aircraft Applications as aFrequency - 
Multiplier, RF -Power -Amplifier, or Oscillator Tube 

GENERAL DATA 

, Electrical: 

Heater, for Unipotential Cathode: 
Voltage (AC or CC): 

Under transmitting conditions  6 t 10% volts 
Under standby conditions   6.3 max. volts 

Current at 6 volts 0  28 amp 
Amplification Factor   40 
Transconductance, for dc plate ma. . 18.5 

and dc plate volts = 200   6800 mmhos 
Direct Interelectrode Capacitances: 

Without With 
External External 
Shield Shieldà 

Grid to plate  1.75 1.5 euf 
Grid to cathode  2.95 - Nif 
Plate to cathode   0.07 max. - ed 

Mechanical: 

Terminal Connections (See Dimensional Outline): 

H -Heater 

K -Cathode 

G-Grid 

P- Plate 

Operating Position  Any 
Dimensions and Terminal 
Connections See Dimensional Outline 

Radiator   Integral part of tube 
Cooling: 

In many applications, the 6264.-A does not require forced-air 
cooling. The radiatorin combination with a connector having 
adequate heat conduction capability will generally provide 
adequate cooling under conditions of free circulation of 
air. The cooling must be sufficient to limit the plate-seal 
temperature to 175° C. When conditions do not provide 
adequate circulation of air, provision should be made to 
direct a blast of cooling air from a small blower through 
the radiator fins. The quantity of air should be sufficient 
to limit the plate-seal temperature to 175° C. See Curves. 

Incoming-Air Temperature   40 max. °C 

RADIO CORPORATION OF AMERICA 
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Plate-Seal Temperature (Measured on 
plate seal)  175 max. °C 

Weight (Approx.)   24 grams (0.85 oz) i 
Socket for Heater Pins . Grayhill No.22-5. Cinch No.54A16325, ' 

nr equivalent 

RF POWER AMPLIFIER ANO OSCILLATOR -- Class C Telegraphy 

Key-down condittons per tube without amplitude modulation* 

Maximum Ratings, Absolute-Maximum Values: 

For Altitudes ult to 6o,000 ft 

CCS* WAS, 
DC PLATE VOLTAGE   350 max. 400 max. volts 
DC GRID VOLTAGE  -100 max. -100 max. volts 
DC PLATE CURRENT   40 max. 55 max. ma 
DC GRID CURRENT  25 max. 25 max. ma 
DC CATHODE CURRENT   55 max. 70 max. ma 
PLATE INPUT  13.2 max. 22 max. watts 
PLATE DISSIPATION  8 max. 13 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode . . . 50 max. 50 max. volts 
Heater positive with 

respect to cathode . . . 50 max. 50 max. volts 

Typical Operation as Oscillator in Cathode-Drive Circuit: 

At 5oo Nc 
(XS* 'CAS, 

DC Plate-to-Grid Voltage ... . 325 380 volts 
DC Cathode-to-Grid Voltage*.   25 30 volts 
DC Plate Current   35 35 ma 
DC Grid Current (Approx.). .   11. 13. ma 
Useful Power Output (Approx.)  3* 6* watts 

At 1700 Ai 

CCS* ( 
DC Plate-to-Grid Voltage ... 263 volts 
DC Cathode-to-Grid Voltage.. : 13 volts 
DC Plate Current   40 ma 
DC Grid Current (Approx.). .   13 ma 
Useful Power Output (Approx.)  14 watt 

Typical Operation as RF Power Amplifier in 
Cathode-Drive Circuit at SOO Mc: 

CCS* ICAS, 

DC Plate-to-Grid Voltage ... . 342 395 volts 
DC Cathode-to-Grid Voltage*.   42 45 volts 
DC Plate Current   35 40 ma 
DC Grid Current (Approx.). .   13 15. ma 
Driver Power Output (Approx.)  2.4_ 3 watts 
Useful Power Output (Approx.)  7.5° 104 watts 

RADIO CORPORATION OF AMERICA 
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Maximum Circuit Values: 

Grid-Circuit Resistance. . . . 0.1 max. 0.1 max. megohm 

FREQUENCY MULTIPLIER 

Maximum Ratings, »solute—Maximum Values: 

For Altitudes uP to 6o,000 ft 

CCS* Ices, 
DC PLATE VOLTAGE   300 max. 350 max. volts 
DC GRID VOLTAGE  -125 max. -140 max. volts 
DC PLATE CURRENT   33 max. 45 max. ma 
DC GRID CURRENT  25 max. 25 max. ma 
DC CATHODE CURRENT   45 max. 55 max. ma 
PLATE INPUT  9.9 max. 15.9 max. watts 
PLATE DISSIPATION. . . . . . 6 max. 9.5 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode . . . 50 max. 50 max. volts 
Heater positive with 

respect to cathode . . . 50 max. 50 max. volts 

Typical Operation as Tripler to 510 Mc in 
Cathode-Drive Circuit: 

CCS* WAS, 

DC Plate-to-Grid Voltage ... . 410 472 volts 
DC Cathode-to-Grid Voltage*.   110 122 volts 
DC Plate Current   26 36.5 ma 
DC Grid Current (Approx.). .   4.1 5.8 ma 
Driver Power Output (Approx.)  2.75 4.5 watts 
Useful Power Output (Approx.)  2.1 3.4 watts 

Maximum Circuit Values: 

Grid-Circuit Resistance. . . . 0.1 max. 0.1 max. megohm 

• A flat plate shield diameter located parallel to the plane of 
the grid flange and midway between the grid flange and the radiator 
plate terminal. The shield is tied to the cathode. 

e Modulation, essentially negative, may be used if the positive peak of 
the audio—frequency envelope does not exceed 1151 of the carrier 
conditions. 

el Continuous Commercial Service. 

y Intermittent Commercial and Amateur Service. 

▪ From a grid resistor, or from a suitable combination of grid resistor 
and fixed supply or grid resistor and cathode resistor. 

This yalueof useful power is measured at load of output circuit having 
an efficiency of about MS. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

lote Nin. Max. 

Heater Current   1 0.265 0.295 ma 
Grid-to-Plate Capacitance. . .   - 1.5 2 legf 
Grid-to-Cathode Capacitance. .   - 2.5 3.4 ief 
Plate-to-Cathode Capacitance .   - - 0.07 Pef 
Reverse Grid Current   1,2 - 0.5 ma 

RADIO CORPORATION OF AMERICA 
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Note Nan. Nax. 

Plate Current (1)   1,3 13 24 ma 
Plate Current (2) 1  4 - 55 ma 
Amplification Factor 13 30 50 
Transcrmdurtance 1  3 5400 8200 mmhos 
Heater-Cathode Leakage 

Current: 
Heater negative with 

respect to cathode 1  5 - 100 ma 
Heater positive with 

respect to cathode 1  6 - 100 ma 
Emission Voltage 1  7 - 10 volts 
Leakage Resistance: 

From grid to plate and 
cathode tied together. • 1,8 25 - megohms 

From plate to grid and 
cathode tied together. • 1,9 25 - megohms 

Power Output 1  10 6.5 - watts 
Change in Power Output   11 - 0.5 watt 

Note 1: With 6 volts ac or dc on heater. 

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

lote 3' '100 ht°3S plo112, lenag lod:ggyP fasP2aP: IcUeercV1:0'71; i.ltof of 

Mote y: n11,,,e ,pl,:li svepeoofeLvolts, dc grid voltage of -12 volts, 

Mote '5: With 50 volts dc between heater and cathode, heater negative 
with respect to cathode. 

Mote 6: With 50 volts dc between heater and cathode, heater positive 
with respect to cathode. 

Note 7: With dc voltage on grid and plate which are tied together adjusted 
to produce a cathode current of 30 ma. 

cote 8: With grid 100 volts negative with respect to plate and cathode 
which are tied together. 

Note 9: With plate 300 volts negative with respect to grid and cathode 
which are tied together. 

lote 10: With dc plate voltage of 350 volts, grid resistor adjusted to 
give a dc plate current of 50 milliamperes in a cavity-type 
oscillator operating at 500 Mc and having an efficiency of 
approximately 75 per cent. 

acne 11: At end of Power-Oscillation test, reduce heat•r voltage to 5 
volts and note change in power output. 

SPECIAL TESTS & PERFORMANCE DATA 

Low-Pressure Voltage Breakdown Test: 

This test is performed on a sample, lot of tubes from each 
production run. Tubes are tested in a chamber at an air 

pressure equivalent to an altitude of 60,000 feet. Break-

down will not occur when an ros voltage uf 500 volts le 

applied Decaen:: the plate cylinder and grid flange. 

Low-Frequency Vibration Performance: 

This test IMIL-E-ID, paragraph 4.9.19.11 is performed on a 

sample lot of tubes from each production run under the 

following conditions: 

RADIO CORPORATION OF AMERICA 
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Heater voltage of 6 volts, dc plate supply voltage of 200 
volts, grid voltage of -2 volts, and plate load resistor of 

10.000 ohms. The tubes are vibrated in a plane perpendicular 

to the tube axir at 25 cycles per second at an acceleration 

of 2.5 g. The rms output voltage across the plate load 
resistor as a result of vibration of the tube will not 

exceed 100 millivolts. 

Nigh-Frequency Vibration Performance: 

This test !similar to Mil-E-10, paragraph 4.9.19.2) is per-
formed on a sample lot of tubes from each production run. 
The tube is vibrated perpendicular to its axis, with no 

voltages applied to the tube. Vibration frequency is 40 to 

60 cps and acceleration is 10 g. At the end of this test, 
tubes will not show temporary or permanent shorts or open 
circuits and will meet the following limits: 

Heater-Cathode Leakage Current  100 max. Ma 

For conditions shown under Characteristics Range Vogues 
Notes 1,5 and 1,6. 

Low-Frequency Vibration Ires)   100 max. mv 
For conditions shown above under Low-Frequency Vibration 
Performance. 

Plate Current 121   55 max. pa 
For conditions shown under Characteristics RangeValues 
Rotes 1,4. 

Shorts and Continuity Test: 

This test (MIL-E-10, paragraph 4.7.51 Is performed on all 
tubes from each production run. In this test, a tube la 
considered inoperative if it shows a permanent or temporary 

short or open circuit, an air leak, or reverse grid current 

in excess of 1 microampere for the conditions shown under 
Characteristics Range Values, Notes 1,2. 

Neater Cycling Life Performance: 

This test (similar to MIL-E-10, paragraph 4.11.7) Is per-
formed on a sample lot of tubes from each production run. 
With 6 volts on heater and no voltage on plate and 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 temporary or permanent shorts or opens, and 
are required to meet the following limits: 

Grid-Plate and Cathode Leakage Resistance . 25 min. megohms 
For conditions shown under Characteristics Range Values 
Notes 1,8. 

Heater-Cathode Leakage Current  150 max. ma 

For conditions shown under Charaeteristics Range Values 
Notes 1,5. 

I-Hour Stability Life Performance: 

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

production run to insure that the tubes have been properly 
stabilized. Tubes are operated under the following condi-
tions: heater voltage of 6 volts, plate dissipation of 2.5 

0 RADIO CORPORATION OF AMERICA 
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to 3 watts. At the end of I hour, the change in transcon-
ductance value for each tube, referred to Its initial 
transconductance reading, will notexceed 15% of the initial 
value, for conditions shown under Characteristics Range 
Values, Notes 1,2. 

60-Hour Survival Life Performance: 

This test is performed on a sample lot of tubes from each 
production run to insure a low percentage of early inopera-
tives. Life-test conditions are the same as those specified 
for 1-Hour Stability Life Performance except that all volt-
ages are cycled at the rate of 110 minutes on and 10 minutes 
off. At the end of 50 hours, the tubes are required to meet 
the following limits: 

Power Output   5 min. watts 
For conditions exam amMer Chareateristica Range Taimas 
Notes 1,7. 

Plate Current (21  100 max. pa 

For conditions shown under Characteristics Range "lanes 
Notes 2,3. 

Shorts and Continuity Test specified above. 

Intermittent Dynamic Life Performance: 

This test is performed on a sample lot of tubes from each 
production run to insure high quality of rf performance. 
Each tube is life-tested in a cavity-type oscillator at 500 

15 Mc under the following conditions: 

Heater voltage of 6 volts, plate supply voltage of 400 
volts, grid resistor Is adjusted to give a dc plate current 
of 40 ma. and value is recorded, cathode resistor of 0 ohms, 
plate-circuit load resistance of 100 ± 5 ohms, heater 
positive with respect to cathode by 50 volts, and plate-
seal temperature of 1750 C min. Heater voltage Is cycled 
at a rate of 110 minutes on and 10 minuted off. 

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

Reverse Grid Current   1 max. ma 
For conditions shown under Characteristics Range Values 
Motes 42. 

Power Output   5 min. watts 
For conditions shown under Characteristics Range Values 
Notes 2,7. 

OPERATING CONSIDERATIONS 

The heater leads of the 6264-A should not be soldered to 
circuit elements. The heat of the soldering operation may 
crack the glass seals of the heater pins and damage the tube. 

The cathode should preferably be connected to one side of 
the heater. When, in some circuit designs, the heater is not 

RADIO CORPORATION OF AMERICA 
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connected directly to the cathode, precautions must be taken 
to hold the peak heater-cathode voltage to the maximum values 

shown In the tabulated data. 

1.010" MAX. DIA. 

.015"MAX. DIA. 

SEE NOTE • 

1 
MAX. 
2.34' 

.900" 
MAX. 

.400" 
3.040" 

.420" 
t .004" 

RADIATOR CORE CAP 

.290" t AIS" DIA. 

(NOTE 1) 

.335"MIN. ±.4.00 500'. 

N  

.sso" 
t .025" 

.075" 

3.015 " 

4 „ 

3..003 

.840" 
t A25" .boe 

MIN. 

.035" MAX. —t .035" MAX.-1-

10' 4>e:: m 5" .02 0" AT 
TERMINAL TIPS 

AIR-COOLED 
RADIATOR 

PLATE TERMINAL 
(NOTE 2) 

290"t.015  DIA. 

.400' MAX. DIA. 

[4— 
.553" MAx. 1..— GRID TERMINAL 

.1312" 3.004' DIA. 

(NOTES 113) 

400. MAX. DIA. 
CATHODE TERMINAL 

.250" t .003" DIA. 

— .02 DIA. 
2 HEATER PINS 

92CS -7999R1 

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

DATA 4 

I 0-50 



NOTE I: MAXIMUM ECCENTRICITY OF CENTER LINE IAX(S) OF 
RADIATOR-CORE CAP OR GRID-TERMINAL FLANGE WITH RESPECT TO 

THE CENTER LINE (AXIS) OF THE CATHODE TERMINAL IS 0.015". 

NOTE 2: TILT OF PLATE-TERMINAL FIN OF RADIATOR WITH 
RESPECT TO ROTATIONAL AXIS OF CATHODE CYLINDER IS DE-

TERMINED BY CHUCKING THE CATHODE TERMINAL, ROIAII4K, THE 
TUBE, AND GAUGING THE TOTAL TRAVEL DISTANCE OF THE PLATE-
TERMINAL FIN PARALLEL TO THE AXIS AT A POINT APPROXIMATELY 

0.020" INWARD FRONITHE STRAIGHT EDGE OF THE PLATE-TERMINAL 

FIN FOR ONE COMPLETE ROTATION. THE TOTAL TRAVEL DISTANCE 
WILL NOT EXCEED 0.025". 

NOTE 3: TILT OF GRID-TERMINAL FLANGE WITH RESPECT TO 
ROTATIONAL AXIS OF CATHODE TERMINAL IS DETERMINED BY 
CHUCKING THE CATHODE TERMINAL, ROTATING THE TUBE, AND 

GAUGING THE TOTAL TRAVEL DISTANCE OF THE GRID-TERMINAL 
FLANGE PARALLEL TO THE AXIS AT A POINT APPROXIMATELY 

0.020" INWARD FROM ITS EDGE FOR ONE COMPLETE ROTATION. 
THE TOTAL TRAVEL DISTANCE WILL NOT EXCEED 0.025". 

NOTE le: THE STRAIGHT EDGE ON THE PERIMETER OF THE LARGE 

FIN (PLATE TERMINAL) IS PARALLEL TO A PLANE THROUGH THE 
CENTERS OF THE HEATER PINS AT THEIR SEALS WITHIN 15°. 

RADIO CORPORATION OF AMERICA 
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AVERAGE CHARACTERISTICS 
Ef=6 VOLTS  11=d1 
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COOLING REQUIREMENTS 
E f . 6 VOLTS 
MAX. PLATE—SEAL TEMPERATURE= 175. C 
AIR—DUCT OPENING=I-5/32" lc 1-5/32" 
WITH AIR DUCT LOCATED AS SHOWN ON 

SKETCH 

0 5 10 15 20 25 

PLATE DISSIPATION—WATTS 
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6293 

Beam Power Tube 
For Pulse-Modulator Service 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC) . 6.3 t 10% volts 
Current at heater volts = 6.3   1.25 an 

Transconductance, for plate volts = 200, 
- grid-No.2 volts = 200, and plate 

ma. = 100   7000 pmhos 
Mu-Factor, Grid No.2 to Grid No.1 for 

plate volts = 200, grid-No.2 volts = 
200, and plate ma. = 100  4.5 

Direct Interelectrode Capacitances:' 
Grid No.1 to plate  0.24 max. Pf 
Grid No.1 to cathode a grid No.3 di 

internal shield, grid No.2, base 
sleeve, and heater  13.0 Pf 

Plate to cathode di grid No.3 et in-
ternal shield, grid No.2, base 
sleeve., and heater  8.5 pf 

Mechanical: 

Operating Position  Any 
Overall Length  3-13/16" ± 1/8" 
Seated Length   3-1/8" ± 1/8" 
Maximum Diameter  1-23/32" 
Weight (Approx  ) 2  3 oz 
Bulb  112 
Cap   Small (JEDEC No.C1-1) 
Bases (Alternates): 

Large-Wafer Octal with Sleeve: 
8-Pin Micanol (JEDEC Group 1, No.88-86) 

Large-Wafer Octal with External Barriers and Sleeve: 
8-Pin Micanol (JEDEC Group 1, No. -98) 

Basing Designation for BOTTOM VIEW  7CK 

Pin 1-Cathode 
Grid No.3 
Internal 
Shield 

Pin 2-Heater 
Pin 3-Grid No.2 

Pin 4-SarneasPin 1 
Pin 5-Grid No.1 
Pin 6 -Same as Pin 1 
Pin 7 - Heater 
Pin 8-Base Sleeve 
Cap-Plate 

MODULATOR -- Rectangular-Wave Modulation 

Maximum and Minimum CCP Ratings, Absolute-Maximum Values: - 
( ) ForDutyFactor c between o.00l ancliandmaximum 

averaging time of zo,000 peer in any tnterval 

DC PLATE SUPPLY VOLTAGEd  See Rating Chart I 
Ind icates a change. 

fet RADIO CORPORATION OF AMERICA 
{ref) Electron Tube Division Harrison, N. J. 
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6293 

INSTANTANEOUS PLATE VOLTAGE . 115% of DC Plate Supply Volts 
DC GRID-No.2 SUPPLY VOLTAGEd  500 max. volts 

GRID-Mo.1 SUPPLY VOLTAGEd  f-300 max. volts 
Minimum-See Rating 

Chart I 
GRID-No.1 VOLTAGE: 

Instantaneous-negative value  400 max. volts 
Peak-positive value   100 max. volts 

PEAK PLATE CURRENT  See Rating Chart II 
PEAK GRID-No.2 CURRENT  0.75 max. amp 
PEAK GRID-Uo.1 CURRENT  0.5 max. amp 

! PLATE INPUT   80 max. watts 
GRID-No.2 INPUT   1.75 max. watts 
GRID-No.1 INPUT  0.5 max. watt 
PLATE DISSIPATION°  See Rating Chart I 
PEAK HEATER-CATHODE VOLTAGE: 
Heaternegativewith respect tocathode 135 max. volts 
Heaterpositivewith respect tocathode 135 max. volts 

BULB TEMPERATURE (At hottest point 
on bulb' surface)  200 max. °C 

Typical Operation: 

DC Plate Supply Voltage   3000 volts 
DC Grid-No.2 Supply Voltage   300 volts 
DC Grid-No.1 Supply Voltage   -175 volts 
Peak Positive Grid-No.1 Voltage 65 Wts 
Plate Current: 
Peak  1.5 amp 
Average 0 05 amp 

DC Grid-No.2 Current 0  004 amp 
DC Grid-No.1 Current  0.0025 dleD 

Load Resistance (RO. 100 watts, 
non-inductive   1500 ± 5% ohms 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance  30000 118X. ,Alms 

4 Without external shield and base sleeve connected to ground. 

li Continuous Commercial Service. 

C Dut. Factor for the 629) is defined as the 'on' time in microseconds 
divided by 10.000 microseconds. 

.0n" file is defined as the sum of the durations of all the individual 
pulses which occur during any 10.000-microsecond interval. 

"Pulse Duration" is defined as the time interval between the two 
points on the pulse at which the instantaneous value is 70 per cent 
of the peak value. The peak value is defined as the maximum value of 
a amooth curve through the average of the fluctuations over the top 
portion of the pulse. 

d For tube protection, it is essential that sufficient resistance be 
used in the plate supply circuit, thegrid-lo.2 supply circuit, and the 
grid-ao.i supply circuit so that the short-circuit current is limited 
to 0.5 ampere in each circuit. 

d Averaged over any interval not exceeding 10.000 microseconds. Care 
should be used in determining the plate dissipation. A calculated 
value based on rectangular pulses can be considerably in error when the 
actual pulses have a finite rise and fall time. Plate dissiparion 
should preferably be determined by measuring the bulb temperature under 
actual operating conditions; then, with the tube in the seine socket and 
under the same ambient-temperature conditions, apply to the tube suf-
ficient dc input to obtain the same bulb temperature. This value of 
dc input is a measure of the plate dissipation. 

-.Indicates a change. 

( 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 

Heater Current  1 1.175 1.325 amp 
Grid No.1 to plate  2 — 0.24 pf 
Grid No.1 to cathode & grid No.3 
& internal shield, grid No.2, 
base sleeve, and heater . . . 2 12.0 15.0 pf 

Plate to cathode & grid No.3 & 
internal shield, grid No.2, 
base sleeve, and heater . . . 2 7.3 9.5 Pf 

Plate Current   3 46 94 ma 
Grid—No.2 Current   3 0 5.5 ma 
Peak Plate Current  1,4 2.4 — amp 

Note 1: With 6.3 volts at on heater. 

Note 2: with no external shield. Nase sleeve (pin.No.8) is grounded. 

Note 5: With 6.3 volts ac on heater, dc plate voltage of 300 voltt, dc 
grid-No.2 voltage of 200 volts, and dc grid-No.1 voltage of -33 
volts. 

Note 4: With the tube in the test circuit (below) under the following 
conditions: rectangular-wave modulation applied to grid No.1 
pulse duration of 1 microsecond approx.; pulse repetition rate 
of 3000 cps approx.; dc plate supply voltage of 2000 volts; dc 
grid No.2 supply voltage of 500 volts; dc grid-No.1 supplyvolt-
age of -300 volts; peak positive grid-No.1 swing of 100 volts: 
and load resistance (17,) of 375 t 50 ohms, 50 watts, non-Induc-
tive. 

OPERATING CONSIDERATIONS 

Plata shows no color when tube is operated at maximum GCS 

ratings. 

I -a- IAA X.  

DIA. 

CAP 
JEDEC NC CI-I 

TI2 BULB 

BASE 
JEDEC CROUPI 

NC B8-86 
OR 

B8-98 

'M3-2 MAX. 

DIP, 

92C3-7100«11 

ALL DIMENSIONS IN INCHES. 

RADIO CORPORATION OF AMERICA DATA 2 

Electron Tube Division Harrison, N. J. 4-63 



6293 
TEST CIRCUIT 

TYPE 
6293 

ECCI Ecc2 Ebb 

C7: 0.1 µ1, 600 y de 
C2: 2 ¿If, 600 y dc 
C,: 0.25 µf, 5000 y dc 
E1: Grid-No.1 Supply Volt. 
Egg?: Grid-No.2 Supply Volt. 
Ebb: Plate Supply Voltage 
E91: Rectangular-Wave 

Signal Voltage 
20 ohms, 1 watt, 
non-Induct lye 
3000 ohms, I watt 

R5: 

R 2: 

RS •• 

ft io 

R5: 
R6: 
R7: 

RL 

CATHODE-RAY 
OSCILLOGRAPH 

Ry 

92C3-11015 

10 ohms, 5 watts, 
non-Induct lye 

25 ohms, I mitt, 
.non-induct lye 
1000 ohms, I watt 
10000 ohms, 50 watts 
30 t IS ohms, 
non-I nduct lye 

For values, see Typical 
Operation and Charac-
teristics Range Values 
(Note 41 

laformetion fmmisbed by RCA I. believed to be mcurate and re-
liable. However, no remonsibility I. mourned by RCA for it. use; 
nor for any infringement. of patents or other rights of third 
parties which may result from its use. No license is granted by 
implication or otherwim under any patent or patent rights of RCA 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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RATING CHART I 
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RATING CHART II 
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BEAM POWER AMPLIFIER 

4 

4 

3 

o 

AVERAGE PLATE CHARACTERISTI 

4.153 VOLTS 
GRID -N22 SUPPLY 
SERIES GRID N112 RESISTORA0Nmsj=1000 

VOLT3.200 

•100 
•75 

/ 

GRID -N21 vOLT 3 (CCI).• 52 

•25 

( 

4 600 
PLATE VOLTS 

600 

AVERAGE PLATE CHARACTERISTICS 

1000 

92CS -60177 

Ef•6.3 VOLTS 

GRID - N2 2 SUPPLY VOLT 3.300 
SERIE3 GRID-N92 RESISTOR (01043).1000 

I. 

t 

• 00 

.75 

/-. 

7 --- 
i-----

E 1).• 50 0 ,mo-ski vOLTS 

1 

•25 

, 200 400 600 600 101 
PLATE VOLTS 

92CS -6016T 

OCT. 1, 1953 
TUBE DEPARTMENT 

IWO CORPORATION OF AMIRICA HARRISON, NEW MIT 

CE-8017T 
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BEAM POWER AMPLIFIER 

• 

e 
hi 

3 

AVERAGE PLATE CHARACTERISTICS 

Ef.11‘ 3 VOLTS 
GRID N.2 SUPPLY VOLTS.400 
SERIES GRID N.2 RESISTOR (OHMS).1000 

•100 

r " 

j-----..• 

+75 

/'---' GRID-N.1 VOLTS ECI).*" 

/ +25 

//,—.---+  

o 00 400 
PLATE VOLTS 

HARACTERISTICS 

o 

92G S-90191 

i 1 

Ef. 6.3 VOLTS 
GRID .4•2 SUPPLY VOLT3.500 
SERIES GRID-N.2 RESISTOR (0111.5).1000, 

I 

•100 

1 

•75 

GRID -.4 1 V 
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•25 
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, 
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92C5-80197 

OCT. 1, 1953 TURF DEPARTMENT 
ZAINO 091IPOIATION Of MAIIIICA. ,IMISON, NEW Miff 

CE-8018T 
—8019T 



6417 
VHF BEAM POWER TUBE 

9 PIN MINIATURE TYPE 

Heater, for Unipotential Cathode: 
Voltage   12.6t 10% . . . . ac or dc volts 
Current 0  375   amp 

Except for heater rating, the 6417 is the sane as the 5763. 

With 12.6 volts on heater of the 6417, the minimum heater 
current is 0.345 ampere and the maximum heater current is 
0.405 amoere. 

MAY3,1.954 IUME DNISION DATA 
001110MATION OF »MICA, MINION. MN Mart 
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6448 
UHF BEAM POWER TUBE 

WATER—COOLED ELECTRODES 

GENERAL DATA 
Electrical: 

Filament', 2-Section Multi-strand 
Thoriated Tungsten: 

Voltage per section (AC or DC)   

Current per section at 1.35 volts . 
Starting current per section   

Cold resistance per section   
Minimum heating time   
Supply circuits   

Mu-Factor, Grid No.2 to Grid No.1 for plate 
volts. 3000, grid-10.2 volts. SOO, and plate 
amperes. a. . . . . . • • • • •   

Direct Interelectrode Capacitances: 
Grid No.1 to plate   
Input   
Output   

Internal Bypass Capacitors between 
Grid No.2 and Cathode (Total)   

Mechanical: 

Terminal Connections: 

F1 -Fil. Sect. No.1 )-RF Cath. Term. 
d. Water Conn. Contact Surface 

F2 -Fil. Sect. No.2 For Circuit 
Water Conn. Gt Returns 

GI -RF Grid-No.1 F -Comon Point of 
Term. Contact • Fil. Sections 

Water Conn. 
P.-RF Plate Term. 

GI 

Surface • Kg 

G1-DC Grid-No.1 II F2 F1 
P Contact Surface Pon of Water Conn. 

G2-0C Grid-No.2 d. +.3q•ctive terninats, s-DC Plate è. 
Water Conn. Letwinatoggi (mum Water Conn. 

f1.35 ay. volts 
11.50 max. volts 
1000 amp 
Must never exceed 

1500 amperes, 
even momentarily 

0.0002 ohm 
10 seconds 
See Circuits 

6 

0.1 max. Apf 
335 Mod 
30 Agf 

15000 led 

Mounting Position   Tube axis vertical, with 
plate terminal either up or down 

7-11/32" +3/8" -1/2" 
  11-3/8" 

Overall Length   
Maximum Diameter 
Air Cooling: 

Forced-air cooling of the ceramic bushing at the grid-
No.1 seal and at the plate seal Is required only if the 
temperature of the ceramic bushing at either seal exceeds 
the specified maximum value of 150°C. Under such con-
ditions, provision should be made for blowing air at the 
ceramic bushings through suitable openings in the coaxial-
cylinder cavity circuit. 

s: See Operating motes on conserving filament llfg. 

MAY 3, 1954 TIME DIVISION TENTATIVE DATA 1 
geese CCIFIIKATION Of AMMO. HAMM, NM MIT 



To Plate: 
For plate dissipation of 

10 kw . . 
dissipation of 

15 kw . . 
dissipation of 

20 kw . . 
dissipation of 

26 kw 
Gauge Pressure at Any Inlet 
Ceramic Bushing Temperature 

6448 

UHF BEAM POWER TUBE 

Water Cooling: 
Water cooling of the filament—section blocks, rf cathade 
terminals, grid—No.I block, grid—No.2 block, and plate 
is required. The water flow must start before application 
of any voltage and preferably should continueforseveral 
seconds after removal of all voltages. Interlocking of 
the water flow through each of the cooled elements with 
all power supplies is recommended to prevent tube damage 

in case of failure of adequate water flow. 

Water Flow: 

To Filament -Section-
No.1 Block   

To Filament -Section-
No.2 Block   

To Filament Mid-Tap Block 

To Grid-No.1 Block   

To Grid-No.2 Block   

For plate 
. 7.5 - 8.5 

Pressure 
Nin. Ty>ical Drop* 
Oa Ate bsi 

{0.5 0.5 2 
1.2 11 

{0.5 0.5 2 
1.2 11 

10.5 0.5 2 
1.2 10 

0.5 0.5 1 
1.2 6 

10.5 0.5 3 
1.2 15 

• 4.5 3.5 

For plate 
• 11 16 

For plate 
▪ 14 25 
  - 70 max. psi 
  150 max. 0C 

Outlet Water Temperature (Any outlet) 70 max. 0C 
Weight (Approx.)   25 lbs 

RF POWER AMPLIFIER - -Class B Television Service 

S)mchroniting-level conditions per tube unless otherwise indicated 

4exieue CCS . Ratings. Absolute Values: 

CC PLATE VOLTAGE 
DC PLATE-SUPPLY VOLTAGE 
DC GRID-No.2 (SCREEN) VOLTAGE 
DC GRID-No.2 -SUPPLY VOLTAGE   

Uf, to 
1000 Mc 

7000 max. 
8000 max. 
1000 max. 
1100 max. 

• Directly across cooled element for the indicated flow. 
e: See next page. 

volts 
volts 
volts 
volts 

MAY 3, 1954 WOE DIVISION 
NmoommummorAmmuomumm.wwwitur 

TENTATIVE DATA 1 



r-

6448 

UHF BEAM POWER TUBE 

\ -. 

0C PLATE CURRENT   7 max. amp 
DC GRID-No.1 (CONTROL-GRID) CURRENT . .   0.5 max. amp 
PLATE INPUT . . . . . .   49000 max. watts 
GRID-No.2 INPUT (Pedestal Level)   600 max. watts 
PLATE DISSIPATION   26000 max. watts 

Typical Operation: At goo Sc At 900 Mc 

Bandwidth of 7 7 Mc 

DC Plate Voltage   6000 6500 volts 
DC Grid-No.2 Voltage   950 950 volts 
DC Grid-No.1 Voltage   -140 -140 volts 
Peak RF Grid-No.1 Voltage: 
Synchronizing level . • .   160 160 volts 
Pedestal level   100 100 volts 

DC Plate Current: 
Synchronizing level . . • . 6.9 6.8 amp 
Pedestal level   5.3 5.2 amp 

DC Grid-No.2 Current: 
Synchronizing level . 0.75 0.6 amp 
Pedestal level   0.35 0.3 ilne 

DC Grid-No.1 Current (Approx.): 
Synchronizing level . . . . 0.13 0.1 amp 
Pedestal level   0 0 amp 

Driver Power Output (Approx.):* 
Synchronizing level . . .   600 1000 watts 
Pedestal level   350 560 watts 

Output-Circuit Efficiency 
(Approx.) 85 80 per cent 

Useful Power Output (Approx.): 
Synchronizing level . . . . 15000" 12000" watts 
Pedestal level   8400" 6700" watts 

PLATE-MODULATED RF POWER AMP. - -Class C Telephony 

Carrier conditions per tube for use with a sax. modulation factor of 1.0 

Maxima CGS Ratings, Absoisite Values: 

DC PLATE VOLTAGE   
DC GRID-No.2 (SCREEN) VOLTAGE 
PEAK GRID-No.2 VOLTAGE 

(DC + AC Component)   1200 max. volts 
DC GRID-No.1 (CONTROL-GRID) VOLTAGE . .   -300 max. volts 
DC PLATE CURRENT   4.5 max. amp 
DC GRID-No.1 CURRENT ....... . . .   1 max. amp 
PLATE INPUT   22500 max. watts 

• Between the half—power points as measured in the output circuit. 

A, A. Bs: See next page. 

IO to 
1000 Mc 

4500 max. volts 
1000 max. volts 

MAY 3, 1954 iuœ Dnitsem TENTATIVE DATA 2 
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UHF BEAM POWER TUBE 

GRID-No.2 INPUT   
PLATE DISSIPATION 

400 max. volts 
16500 max. watts 

Typical Operation: At .too Nc At goo Nc 

DC Plate Voltage   4000 4250 volts 
DC Grid-No.2 Voltagee   600 600 volts 
DC Grid-No.1 Voltage   -200 -200 volts 
Peak RF Grid-No.1 Voltage . .   210 210 volts 
DC Plate Current   4.25 4 amp 
DC Grid-No.2 Current   0.65 0.6 amp 
DC Grid-No.1 Current (Approx.)  0.3 0.2 amp 
Driver Power Output (Approx.)4  700 1000 watts 
Output-Circuit Efficiency 

(Approx.) . . . 80 75 per cent 
Useful Power Output (Approx.) . 7250" 4500" watts 

IF POWER AMPLIFIER - -Class C Telegraphy° 
and 

RF POWER AMPLIFIER - -Class C FM Telephony 

»sheen CCS° Ratings, Absolute Values: 

DC PLATE VOLTAGE 
DC PLATE-SUPPLY VOLTAGE 
DC GRID-No.2 (SCREEN) VOLTAGE   
DC GRID-No.2-SUPPLY VOLTAGE   
DC GRID-No.1 (CONTROL-GRID) VOLTAGE 
DC PLATE CURRENT   
DC GRID-Mo.1 CURRENT   
PLATE INPUT   
GRID-No.2 INPUT   
PLATE DISSIPATION 

UP ta 
tpoo Nc 

7000 max. volts 
8000 max. volts 
1000 max. volts 
1100 max. volts 
-300 max. volts 
6.5 max. amp 
0.5 max. amp 

45500 max. watts 
600 max. watts 

26000 max. watts 

Typical Operation: .4t 400 Ye At goo Mc 

DC Plate Voltage   6500 6500 volts 
DC Grid-No.2 Voltaget   800 800 volts 
DC Grid-No.1 Voltagett  -140 -140 volts 
Peak RF Grid-No.1 Voltage . 160 160 volts 
DC Plate Current   6 6.3 amp 
DC Grid-Uo.2 Current   0.5 0.4 amp 
DC Grid-No.1 Current (Approx.)   0.2 0.15 amp 
Driver Power Output (Approx.)  400 800 watts 
Output- Circuit Efficiency 

(Approx.) . . 85 
Useful Power Output (Approx.) . 14000" 11000«  watts 

e Continuous Comercial Service. 
4 Obtained preferably free a separate source. 

13,11.,4.t,tt: See next papa.. 

77 per cent 
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UHF BEAM POWER TUBE 

Key-down conditions per tube without amplitude modulation. Modulation 
essentially negative may be used if the positive peak of the audio-
frequency envelope does not exceed 1150 of the carrier conditions. 

The 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 value to take care of variations in line 
voltage, in components, in initial tube characteristics, and in tube 
characteristics during life. 

se This value of useful power is measured at load of output circuit having 
indicated efficiency. 

Obtained preferably from a separate source, or from the plate-supply 
voltage with a voltage divider, or through a series resistor. A series 
grid-Ko.2 resistor should not be used if the 6448 or a preceding stage 
is keyed. In this case, the regulation of the source should be suf-
ficient to prevent the grid-No.2 voltage from rising above 1100 volts 
under key-up conditions; and additional fixed grid-mo.1 bias must be 
provided to limit the plate current. 

tt Obtained from fixed supply, by grid -NO.1 resistor, by cathode resis-
tor. or by combination methods. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 
Note Mtn. Max. 

Filament Current per Section . 1 900 1100 amp 
Filament Current per Section . 2 960 1160 amp 
Grid—No.1 Voltage 1  3 —lee volts 
Useful Power Output 1  4 11000 watts 
Power Gain   1 4 5 10 

Note 1: With 1.35 volts ac per section. 

mote 2: With 1.5 volts ac per section. 

Note 3: With 2-phase excitation of the filament sections, deplete voltage 
of 6500 volts, dc grid-No.2 voltage of 800 volts, and de grid-
No.1 voltage adjusted to give a dc plate current of 0.5 ampere. 

Note 4: With 2-phase excitation of the filament sections. in rf power 
amplifier circuit having bandwidth of7 Mc as defined by the half-
Power points and with dc plate voltageof 7000 volts, de grid-No.2 
voltage of 800 volts, dc grid-No.I voltage of -130 volts, drive 
adjusted to give dc plate current of 6.75 amperes, and frequency 
of 900 Mc. 

mote 5: With driving power measured at input to input-cavity circuit fed 
by transmission line having voltage-standing-wave ratio not 
greater than 2. Power gain is ratio of useful power output to 
driving power. 

OPERATING NOTES 
Instructions for conserving filament life of the 6448 and 

for the use of high-speed electronic protective devices 

with it are given in the technical bulletin. A copy of 

the technical bulletin for the 6448 will be supplied on 

request to Commercial Engineering, RCA, Harrison, N.J. 

MAY 3, 1954 WM DIVISION TENTATIVE DATA 3 
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FILAMENT-SUPPLY CIRCUITS 

WITH 

SINGLE- 
PHASE AC 
EXCITATION 

SECTIONS 
IN 

SERIES 

INPUT F2 
END 

F V A m0 
v 

o 
Fi 

A 
V=2.7 VOLTS 
A=I0O0 AMPERES 

RMS 

SECTIONS 
IN 

PARALLEL 

INPUT F2 V 
END • 

„, Fu 
V F1 V 

0 

A 
V=I.35 VOLTS 
A=2000 AMPERES 

RMS 

WITH TWO-PHASE 

(QUARTER PHASE) 
AC EXCITATION 

A 

INPUT F2 
END 

V 

0 FM 
V 

0 FI 

A 

Center Tap For Circuit Returns 
V=I.35 VOLTS RMS 
A=I000 AMPERES 

WITH DC 

EXCITATION 

SECTIONS 
IN 

SERIES 

INPUT F2 
END 

, FKI° V 
V 

0 
F1 

A 
V.2.7 VOLTS DC 
Ar 1000 AMPERES 

SECTIONS 
IN 

PARALLEL 

INPUT F2 V 
END 

0 FM F1 V 

0 

A 
V=I.35 VOLTS DC 
A=2000 AMPERES 

F1 =FILAMENT SECTION N2I 
F2 =FILAMENT SECTION N22 
Fm=COMMON POINT OF FILA-

MENT SECTIONS 
92CM - 8249 

MAY 3, 1954 TUBE DIVISION 
WHO COAPOIATION OF AMERICA, HARRISON. NNW »MY 

CE-8429 
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RF PLATE TERMINAL 
CONTACT SURFACE 

BA 
----NOTE 8 

RF GRID- N21 TERMINAL 
CONTACT SURFACE 

t  
3%4' j32.:1 5 & 6  
I 23 

NOTES1 

32 

3/32 

DC PLATE & WATER 
CONNECTION 
NOTES 3 & 4 

1 NOTES 3,; 2 k32"—, 
6 & 7 

33:6«t1/6; 

2 al; 

NOTBEB 

EXHAUST CAP 3,6; 
MAKE NO CONNECTION —  

DO NOT REMOVE '32--"4 lii 
3944"43,6;i  I 

35/ « 64 • - 

FILAMENT SECTION N22 
& WATER CONNECTION 

NOTES 1 & 2 

516« MIN. 
NOTES 
5 8. 6 

--II -3,s3:0-f2 S E 

2.1 3/6; 
Y  

f1 2% /C. . • 3/8' 
7' 1,32 • 

5" 7 NO5rP'e--- 
-77,673,•.-  

-16« 
NOTE 9 

, 6 *2' FILAMENT SECTION N2I 
-4.-- 2 72 _ & WATER CONNECTION 

NOTES 1 & 2 

COMMON POINT OF FILAMENT 
SECTIONS & WATER CONNECTION 

NOTES 1 & 2 

6\ 7 

31
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3
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O
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UHF BEAM POWER TUBE 

NOTE I: WATER CONNECTIONS FOR FILAMENT SECTIONS No.I AND 

No.2, COMMON POINT OF FILAMENT SECTIONS, GRID No.1, AND 

GRID No.2 HAVE I" -16 AMERICAN STANDARD THREAD, FREE FIT 
¡CLASS 2), 3/8" LONG, AND 2 HOLES 0.257"- 0.270" DIAMETER 

SPACED 7/16" ON CENTERS. 

NOTE 2: THE HOLES IN THE INDICATED WATER CONNECTIONS OF 
NOTE I WILL ACCEPT THE PINS OF THE PLUG-AND-CYL1NDERCOM-

B1NATION GAUGE SHOWN IN SKETCH Gi. 

NOTE 3: WATER CONNECTION FOR THE PLATE HAS 1-3/4"-I6 
AMERICAN STANDARD THREAD, FREE FIT (CLASS 21, 3/8" LONG, 

AND 2 HOLES 0.508 .-0.522" DIAMETER SPACED 11/16" ON 

CENTERS. 

NOTE 4: THE HOLES IN THE PLATE WATER CONNECTION WILL 
ACCEPT THE PINS OF THE PLUG-AND-CYLINDER COMBINATION 

GAUGE SHOWN IN SKETCH G2 . 

NOTE 5: CONTACT LENGTH OF CIRCUIT CONNECTOR IS 5/16" MAX. 

NOTE 6: THIS DIAMETER DIMENSION IS HELD ONLY OVER A LENGTH 

OF 5/16"; OVER REMAINDER OF LENGTH, THE DIAMETER MAY IN-
CREASE TO 3-7/8" MAX. 

NOTE 7: THE AXIS OF THE RF PLATE CONTACT SURFACE IS CO-
INCIDENT WITH THE AXIS OF THE RF GRID-No.I CONTACT SURFACE 

WITHIN 3/32". 

NOTE /3: THE CONTACT SURFACES BA-BA' ANO BB-BB' ARE PARALLEL 

WITHIN 1/16". 

NOTE 9: SERIAL NUMBER IS LOCATED ON THIS SURFACE BETWEEN 

DC GRID-N0.2 AND FILAMENT SECTION No.I CONNECTIONS. 

MAY 3, 1954 TUBE DIVISION 
RADIO CORPORATION Of AME RICA, HARRISON. fiRW RIMY 

CE-8256D 
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UHF BEAM POWER TUBE 

MAY 3, 1954 CE-8254 
TUBE DIVISION 

amo CORPORATION OF AMERICA, HARRISON. NEW RAM 

NOTE 1 TAPPED SECTION OF CYLINDER MUST BE CONCENTRIC 

WITH UNTAPPED SECTION OF CYLINDER WITHIN .002': 

NOTE 2: PLUG SIDES F. PIN SIDES MUST BE PARALLEL 

WITHIN .00I'! 
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UHF BEAM POWER TUBE 

I .6 2 
[ 5" ..: i  

L-1.660 NOTE I: TAPPED SECTION OF CYLINDER MUST BE CONCENTRIC WITH 

UNTAPPED SECTION OF CYLINDER WITHIN .00e. 

NOTE 2 PLUG SIDES I PIN SIDES MUST BE PARALLEL WITHIN .001'! 

TUBE DIVISION 
LABIO COVOINTION Of AMERICA, ItAulsal. NEW /MU 

MAY 3, 1954 CE-8253 
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AVERAGE CHARACTERISTICS 
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AVERAGE CHARACTERISTICS 
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MAGNETRON 
FORCED-AIR COOLED 

Fixed Frequency: 5400 S DO wd 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  10 ± 10% . . . ac or dc volts 
Current  3.2   amp 
Starting current: The maximum instantaneous starting current 

must never exceed 12 amperes, even momentarily. 

Minimum Cathode Heating Time   5 minutes 
Frequency  5400 t20 Mc 
Maximum Frequency Pulling 

at VSWR of 1.5/1   10 Mc 
Maximum Frequency Change with 

Anode Temperature Change 
(After warmup) 0  15 Mc/°C 

Mechanical: 

Dimensions and H - Heater 
Terminal Connections: K-Cathode 
See Dimensional Outline P-Anode 

Connector (Fbr heater terminal 

and heater-cathode terminal) . . . Uc ini te e No. 1 15364 

with built- in ca-

pacitor, or equivalent 

Mounting Position  Any 
Air Flow: 

fo lins--An air stream should be directed along the cooling fins 
toward the body of the tube. The stream may be obtained from a rec-
tangular nozzle about 3. x 1-1/f. located so that the plane through 
the y  side is parallel with the plane of a cooling fin and so that 
the nozzle is centered on the body of the tube. Adequate flow 
should be orovided so that the temperature of the anode block does not 
exceed 150.C. 

fo feater-Cathode furstnal—Adequate flow should be provided to main-
tain the temperature of the h eeeeeeeeeeeee terminal below 1650C. 

Weight (Approx.)   11-1/2 lbs 

PULSED OSCILLATOR SERVICE 

Maximo and Minimum Ratings, Absolute Values: 

For Duty Cycle of o.00l wax. 

PEAK ANODE VOLTAGE   16 max. kv 
PEAK ANODE CURRENT   116 max. amp 

110 min. amp 
PEAK POWER INPUT.  256 max. kw 

• Manufactured by Ucinite Division of united-Carr fastener Corporation. 
Newtonville 60. Massachusetts. 

• for atmospheric pressures greater than 40 centimeters of mercury at reoc. Operation at pressures lower than e0 centimeters of mercury 
altitudes higher than 16000 feet) may result in arcover with con-
quent damage to the tube.  

MAY 1, 1955 TUSE DIVISION TENTATIVE DATA 1 
RADIO CORPORATION Of AMERICA, HARRISON. NRW MS« 
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MAGNETRON 

AVERAGE POWER INPUT 0  256 max. kw 
PULSE DURATION   2.2 max. µsec 
OPERATION TIME IN ANY 

100-MICROSECOND INTERVAL   5 max. µsec 

RATE OF RISE OF VOLTAGE PULSE  1120 max. kv/µsec 
1 80 min. kv/µsec 

ANODE BLOCK TEMPERATURE. . . . . ..   150 max. °C 
HEATER-CATHODE TERMINAL TEMPERATURE. 165 max. °C 
LOAD VOLTAGE STANDING-WAVE RATIO . . 1.5 max. 

Typical Operation& with Load Voltage Standing-Wave 
Ratio Equal To or Less Thaw 1.05 

With Duty Cycle of o.0008 

Heater Voltage   See Operating Considerations 
Magnetic Field   Supplied by permanent magnet 

integral with tube 
Peak Anode Voltage (Approx.)   15 kv 
Peak Anode Current   13.5 amp 
Pulse Repetition Rate  400 cps 
Pulse Duration   2 µsec 
Maximum RF Bandwidth   1.5 Mc 
Peak Power Output  85 kw 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Nin. Mau. 

Heater Current   1 2.8 3.6 amp 
Peak Anode Voltage   2 14 16 kv 
Peak Power Output. .   2.3 75 - kw 
Pulses Missing From Total. .   2,4 - 0.25 

mote 1: With 10.0 volts ac on heater. 

late 2: With peak anode current of 13.5 amperea, and heater voltage re-
duced to 9.1 volts. 

Mete 3: With peak anode voltage of approximately 15 kilovolts, anode 
block temperature of approximately 1000C, and maximum VSWR equal 
to or less than 1.05. 

Mots 4: Pulses are considered to be missing if the energy level at the 
operating frequency Is.less,than 70 per cent of the normal value 
at a V5W9 of 1.5, and wPth VSWR phase adjusted to produce maxi-
mum instability. 

OPERATING CONSIDERATIONS 

The waveguide output flange is designed for use with a 

standard I. x 2" rectangular waveguide such as that 

designated by REINA as WR 187, or that having the JAN 

designation RG-49/U, and mates with flanges such as 

Airtron n No.854626 or equivalent. 

• It is essential that the input circuit be designed so that it arcing 
occurs the energy per pulse delivered to the tube cannot greatly exceed 
the normal energy per pulse. To satisfy this requirement, it is 
recommended that pulsers of the discharging-network type se used. 

▪ Manufactured by Airtron, Inc.. Linden, N. J. 

, MAY 1, 1955 
MOE DIVISION 

RADIO COFIPOIIATION OF »MICA, KAIRISON. PM/ AMY 

TENTATIVE DATA 1 

0 
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MAGNETRON 

As soon as the 6521 begins to oscillate, the heater voltage 
should be reduced to 9.1 volts when It is operated under 

the typical operating conditions shown in the tabulated 
data. For other operating conditions, the heater voltage 

141 should be reduced depending on the average power 
Input CPI 1 to the tube as follows: 

Pi (watts) 

up to 90 

90 to 130 

130 to 180 

180 to 220 

220 to 256 

Ef (watts, 

10.0 

9.9 

9.5 
9.1 

0.9 

MAY 1, 1955 DMIE WrieDN TENTATIVE DATA 2 
mo0 °Mecum OF AME1ICA. KumMtl weir awiT 



6521 

MAGNETRON 

4 MOUNTING BOSSES 
14 -20 THREAD 
34 MIN. DEPTH 

(NOTE e 

VotA 

3//3;t 
(NOTE 3) 

(NOTE I) 

114":344" 

FLANGE FOR 
ALTERNATE 

146. MOUNTING 
(NOTES 2 & 10) 

MAX 

REFERENCE 
PLANE   

25/64« 

t3/a 

4I7/3; 

MAX 

.2ei"±.00s"DIA. 
4 HOLES 

11 

AXIS OF 
NEATER-CATHODE 

TERMINAL 

  4W -
I I  

Il 

1...._ -REFER,54i1liE rj..-2.500..t.01( 

FOUT PUT FLANGE E OF WAVEGUIDE 

SEE DETAIL A 

WAVEGUIDE 
OUTPUT FLANGE 
(NOTES 4 8.10) 

,......-COOLING FIN 

(( OF WAVEGUIDE 
OUTPUT FLANGE 

SEE DETAIL B 1.-2/12"t116»-1 
(NOTE 3)  

5"tkij 

71/21"MAX. 

-REFERENCE 
PLANE IQ 

92CL-5537 

MAY 1, 1955 
TUBE DIVISION 

INWO COWOMTIOm Of »AMC& 14,11.15Cli. MW AM 

CE-8537A 
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MAGNETRON 

DETAIL A 

11/2 
r — MA X. 

HEATER 
TERMINAL:\ 

HEATER-
CATHODE, 
TERMINAL 

.516" -156" 
mIN. MAX. 

(NOTE 7) (NOTE 

/ TO31/1 6 3,- 8 
(NOTE 6 ) '4 

MIN. 
(NOTE 6) 

f __Lp 11 1 t.125"±.010"(NOTE 8) 
A69"_ .005" 

.540.,..00S" i 

1-i Abe 14174 I -'m, 14± ±1,64 

30  ." -.005 
SEE NOTE 9 

10-32 THREAD 
8-HOLES 

f 1.394" 936 
±.002" 
-4— 1 ±O02" 

.872" 

.  

2788" ± .003" 
±.003" 

1.000±.003" 

DETAIL 

1.787" 
±.003" 

L285  

- -.894"± .002" 

.872" ± .003" 

436±.002" 

.soo" 
± 002 1.584" 

oos" 

3.168" 
±xxo" 

1.00±.003'' 1  
d 

.500"± UO2" 

.-1084"±.005" 

92CM-8538 

Reference plane / is defined as that plane against which 

the waveguide output flange abuts. 

Reference plane // is defined as that plane perpendicular 
to reference plane / and touching the surface of the 

flange for alternate mounting. 

Reference plane /// is defi ned as that plane perpendicular 

to reference plane / and passing through the exact centers 

of holes 'A , and '6'. 

MAY 1, 1955 TUBE DIVISION 
tAOFO COINOONON OF .FRICA, MORISON. NEW *NW 

CE-8538-8537B 
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MAGNETRON 

NOTE I: The axis of the heater—cathode terminal will be 

within the confines of a cylinder whose radius is 3/64" 
and whose axis Is perpendicular to reference plane II 
at the specified location. 

MOTE 2: When resting on a smooth surface, this flange 

surface shall have a flatness such that a 0.050. thick— 
nesg gauge 1/6" wide shall not enter between the two 

surfaces, and it shall be perpendicular to reference 

plane r within ± 2°. 

NOTE 3: The tolerances Include angularaswell as lateral 
deviations. 

NOTE 4: With the waveguide output flange resting on a 
plane surface, a 0.005" thickness gauge 1/6"wide shall 

not enter between the two surfaces. 

NOTE 5: No part of the tube support fastened to the 
flange for alternate mounting should extend within the 

surface of a cylinder whose radius Is 3/4. and whose 

axis Is perpendicular to reference plane rr at the 

specified location. 

NOTE 6: These dimensions define extremities of the 0.169" 

Internal diameter of the cylindrical heater terminal. 

NOTE 7: These dimensions define extremities of the 0.540" 

internal diameter of the cylindrical heater—cathode 

terminal. 

NOTE 8: No part of the connector device for the heater 

and heater—cathode terminals 99ould bear against the 
underside of this lip. 

NOTE 9: The heater terminal and Meater—cathode terminal 

are concentric within 0.010". 

NOTE 10: Connection to the anode may be made through the 
mounting bosses, the flange for alternate mounting, or 

the waveguide output flange. 

(--, 

MAY 1, 1955 
TUNE DIVISION 

MOM CORPOUTION Of AMERICA, IIARIIS014, NEW MIRY 

CE-8537C 



NoW 
0 0. F 
Z a. 0 
0 

'n• 

• U 1- >   X 
t•I>CC.F. 

LaiN•zo. 

112 '12 
`•-'‘OttE 

Ultirje 
-10crœ.--

-Zi 
> 

440 

O 

< a  La Ludt, • 
••- 0 YOUlœ 
44 0 <_1-11-
-*. ZLIDM‹ 

< 0.11111.) 





6521 

PERFORMANCE CHART 

= OPERATING FREQUENCY15400t2OMG 
PULSE DURATION: 2M1CROSECONDS 

E. PULSE REPETITION RATE: 400 PPS 
= TUBE OPERATING INTO MATCHED LOAD 

e 50 fU ffl  50 
w 

40 Iflm LUIUii 40 
t7) 

6•1 30  
10 11 12 14 15 16 • 

PEAK ANODE AMPERES 

FEB. 8,955 TUBE DIVISION 92CM-851411 
ema COnOW.TH:w OF NOR.. Num.. NEW NICIEY 
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6524 
TWIN BEAM POWER TUBE 

Useful at frequencies up to 470 MC 

Unless Otherwise Spectfted, Values are on a Per—Tube Baste 

GENERAL DATA 
Electrical: 

Heater, for Unipotential Cathode: 
Voltage 6  3 ± 10% • ac or dc volts 
Current   1.25   

Transconductance for dc plate volts- 200  
dc grid-No.2 volts. 200. and dc plate ma.. 60 4500 motwo 

Mu—Factor, Grid No.2 to Grid No.1* 
for dc plate volts. 200, dc grid-No.2 
volts. 200, and dc plate ma. 50   8.5 

Direct Interelectrode Capacitances: 4' 
Grid No.1 to plate 0  11 max. log 
Grid No.1 to cathode & grid No.3 & 

internal shield, grid No.2 (pins 
1 (3, 7), and heatèr   7 MMf 

Plate to cathode & grid No.3 & in— 
ternal shield, grid No.2 (pins 1 
& 7), and heater   3.4 Med 

Mechanical: 

Mounting Position   Any 
Maximum Overall Length   3-9/16" 
Seated Length   3" ± 1/8" 
Maximum Diameter   1-11/16" 
Bulb   Ste Dimensional Outline 
Bulb Terminals (Two)   See Dimensional Outline 
Weight (Approx.)   3 oz 
Base   Medium—Button Septar 7—Pin (JETEC No.E7-20) 

BOTTOM VIEW 

Pin 1—Grid No.2 4A Pin s—Grid No.1 of 
Pin 2—Grid No.1 of . Put Unit No.1 

Unit No.2 Pin 7—Grid No.2 
Pin 3—Heater Fbi—Plate of 
Pin 4—Cathode, Unit No.1 

Grid No.3, 912 —Plate of 
Internal Shield Unit No.2 

Pin 5—Heater 

PLANE OF ELECTRODES OF EACU UNIT IS 
PARALLEL TO PLANE THROUGH AXIS OF 

TUBE AND AA' 

amp 

Bulb Tienperature.(At hottest point)   °C 210 max. 
Cool ing: Free circulation of air around the tube is required. In addi-

tion, some forced-air cooling will generally be required to pre-
vent exceeding the specified maximum bulb temperature. 

• Each unit. 

• with no external shield. 

.0.1ndItetts a change. 
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TWIN BEAM POWER TUBE 

AF PER AMPLIFIER I MODULATOR --Class Sg2t 

CCS° /CAS" 

Wain» Ratings, Absolute Values: 

DC PLATE VOLFAGE   500 max. 600 max. volts 
DC GRID-No.2 (SCREEN) VOLTAGE • 300 max. 300 max. volts 
DC GRID-No.2 SUPPLY VOLTAGE . • 400 max. 400 max. volts 
MAX.-SIGNAL CC PLATE CURRENT" • 150 max. 150 max. ma 
MAX. -SIGNAL PLATE INPUT". . . . 70 max. 85 max. watts 
mAA.-SIGNAL GRID-No.2 INPUT". . 3 max. 3 max. watts 
PLATE DISSIPATION"   2-0 max. 25 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect 

to cathode   135 max. 135 max. volts 
Heater positive with respect 

to cathode   135 max. 135 max. volts 

Typical CCS Operation: 

DC Plate Voltage   400 500 volts 
DC Grid-No.2 Voltage"   200 200 volts 
DC Grid-No.1 (Control-

Grid) Voltage: 
From fsxed-b %as source . . . . -23 —26 volts 

Peak AF Grid-No.1-to-Grid-
No.1 Voltage   72 70 volts 

DC Plate Current: 
Zero-signal value   25 20 re 
Max.-signal value   145 116 ma 

DC Grid-No.2 Current: 
Zero-signal value   0.1 0.1 ma 
Max.-signal value   10 10 ma 

DC Grid-No.1 Current: 
Max.-signal value   2.4 2.6 ma 

Effective Load Resistance 
(plate to plate)   7100 11100 ohms 

Max.-Signal Driving Power 
(Approx.),   0.1 0.1 watt 

Max.-Signal Power Output 
(Approx.)   39 40 watts 

Typical ICAS Operation: 

DC Plate Voltage   500 600 volts 
DC Grid-No.2 Voltage"   200 200 volts 
DC Grid-No.1 (Control-

Grid) Voltage: 
From fixed—bias source . . . . —25 —26 volts 

Subscript 2 indicates that grid—No.1 current flows during some part of 
.. the input cycle. 

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

0.00 .". 4 : See next page. 
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6524 

TWIN BEAM POWER TUBE 

Typical ICAS Operation (Cont ,d): 

Peak AF Grid-No.1-to-Grid-
No.1 Voltage   76 76 volts 

DC Plate Current: 
Zero-signal value   25 21 ma 
Max.-Signal value   145 135 ma 

DC Grid-No.2 Current: 
Zero-signal value   0.1 0.1 ma 
Max.-signal value   10 13 ma 

DC Grid-No.1 Current: 
Max.-signal value   2.9 3.3 ma 

Effective Load Resistance 
(Plate to plate)   8900 11400 ohms 

Max.-Signal Driving Power 
(Approx.) ,   0.1 0.1 watt 

Max.-Signal Power Output 
(Approx.)   50 57 watts 

Maximum Circuit Values (CCS or ICAS): 

Grid-No.1-Circuit Resistance:, 
With fixed bias   30000 max. ohms 
With cathode bias   Not recommended 

PLATE-MODULATED PUSH-PULL RF POWER AMP. —Class C Telephony 

Carrier conditions per tube for Use mith a max. modulation factor of 1.0 

CCS° ICAS00 

Maximum Ratings, Absolute Values: 

For max. plate voltage and max. plate input above 100 Me, 
ace Rating Chart I 

DC PLATE VOLTAGE . . . . . . . . 400 max. 500 max. volts 
DC GRID-No.2 (SCREEN) VOLTAGE . 300 max. 300 max. volts 
DC GRID-No.2 SUPPLY VOLTAGE . . 400 max. 400 max. volts 
DC GRID-No.1 (CONTROL-GRID) 

VOLTAGE -200 max. -200 max. volts 
CC PLATE CURRENT   125 max. 125 max. ma 
DC GRID-No.1 CURRENT   4 max. 4 max. ma 
PLATE INPUT   45 max. 55 max. watts 
GRID-No.2 INPUT   2 max. 2 max. watts 
PLATE DISSIPATION . .   13.5 max. 16.7 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect 

to cathode   135 max. 135 max. volts 
Heater positive with respect 

to cathode   135 max. 135 max. volts 
Preferably obtained from a separate source or from the plate-voltage supply 
with a voltage divider. 

• Driver stage should be capable of supplying the specified driving pater at low 
distortion to the No.1 grids of the MSS stage. To minimize distortion, the ef-
fective resistance per grid-No.1 circuit of the hfiz stage should be held at a low 
value. For this purpose, the use of transformer coupling is recommended. In no 
case, however, should the total dc grid-No.1 -circuit resistance exceed 30000 ohms. 

0.00: See next page. 
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TWIN BEAM POWER TUBE 

ccso ICAS°° 

Typical Operation up to 100 Mc: 

DC Plate Voltage   400 500 volts 
DC Grid-No.2Voltage(Approx.)* 200 200 volts 

From anadjustable sertes re-
ststor having max. value of 45000 45000g ohms 

DC Grid-No.1 Voltage*  -61 -61 volts 
From combination employing 

g7.d res:stor of   6200 6200 ohms 
with fixed bias of . . •   -45 -45 volts 

DC Plate Current   100 100 ma 
DC Grid-No.2 Current (Approx.) 7 7 ma 
DC Grid-No.1 Current (Approx.) 2.5 2.5 ma 

Driving Power (Approx  )   0.2 0.2 watt 
Power Output (Approx.)*. . .   31 40 watts 

Typical Operation at 462 Mc: 

DC Plate Voltage   300 300 volts 
DC Grid-No.2 Voltage (Approx.)à 200 240 volts 

From an adjustable sertes re-
sistor having max. value of 45000 25000 ohms 

DC Grid-No.1 Voltage*  -60 -60 volts 
From combination employing 

grid resistor of   15000 15000 ohms 
with fixed bias of . . .   -45 -45 volts 

DC Plate Current   75 95 Ma 

DC Grid-No.2 Current (Approx.) 4 5.5 ma 
DC Grid-No.1 Current (Approx.) 1 1 ma 
Driver Power Output (Approx.). 7 7 watts 
Useful Power Output(Approx.)" 9 12 watts 

Maximum Circuit Values: 

Grid-No. 1-Circuit Resistances 30000 max. 30000 max. ohms 

PUSH-PULL RF POWER AMP. & OSCILLATOR--Class C Telegraphy ° 
and 

PUSH-PULL RF POWER AMPLIFIER--Class C FM Telephony 

CCS° ICAS°° 
Maximum Ratings, Absolute Values: 

For max. plate voltage and max. plate input above 100 Mc, 
see Rating Chart II 

DC PLATE VOLTAGE . . . . . . . 500 max. 60C max. volts 
DC GRID-No.? (SCREEN) VOLTAGE. 300 max. 300 max. volts 

obtained preferably f roma separate source modulated along with the plate supoly, 
or from the modulated plate supply through a series resistor. It is 
recommended that this resistor be adjustable to permit obtaining the de— 
sired operating plate current after initial tuning ad justmentsarecompleted. 

* Obtained f rom a combinat ion of grid—No,1 resistor with ei ther f ixed supply 
or cathode resistor. The combination of gr id—No.I resi star and fixed supply 
has the advantage of not only protect ing the tube from damage through loss 
of exe. i tat i on but also of minimiz ing di stort ion by Dias—supply compensation. 

0 ,00 ,Tte, es, See next page. 
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TWIN BEAM POWER TUBE 

r•• 

) 

L) 

CCS° /CAS°° 

OC GRID—No.2 SUPPLY VOLTAGE . . 400 max. 400 max. volts 
DC GRID—No.1 (CONTROL—GRID1 

VOLTAGE —260 max. —200 max. volts 
DC PLATE CURRENT   150 max. 150 max. ma 
DC GRID—No.1 CURRENT   4 max. 4 max. ma 
PLATE INPUT   70 max. 85 max. watts 
GRID—No.2 INPUT   3 max. 3 max. watts 
PLATE DISSIPATION   20 max. 25 max. watts 
PEAK HEATER—CATHODE VOLTAGE: 

Heater negative with respect 
to cathode   135 max. 135 max. volts 

Heater positive with respect 
to cathode   135 max. 135 max. volts 

Typical Operation up to 100 Mc: 

DC Plate Voltage   500 600 volts 
DC Grid—No.2 Voltage (Approx.)  200 200 volts 

From an adjustable series re-
sistor having max. value of . . 40000e 40000% ohms 

DC Grid-No.1 Voltage«  • -44 -44 volts 
From grid resistor of . . . . 12000 12000 ohms 
From cathode resistor of . • • 330 330 ohms 

DC Plate Current   120 120 ma 
DC Grid—No.2 Current (Approx.)   8 8 ma 
DC Grid—No.1 Current (Approx.)   3.7 3.7 ma 
Driving Power (Approx.1_ . . .   0.2 0.2 watt 
Power Output (Approx.)" . . .   46 56 watts 

Typical Operation as Amplifier at 482 Mc:. 

DC Plate Voltage   300 300 volts 
DC Grid—No.2 Voltage (Approx.}. 200 250 volts 

From an adjustable series re-
sistor havingnex. value of . 60000 20000 ohms 

DC Grid-No.1 Voltage«   -31 -38 volts 
From grid resistor of . . . 12000 12000 ohms 
From cathode resistor of . ". 240 240 ohms 

DC Plate Current   120 150  ma 
DC Grid—No.2 Current (Approx.) • 3 6 ma 
DC Grid—No.1 Current (Approx.) • 2.6 3.2 , ma 

• At 100 Mc, useful power output measured at.load of output circuit is 
approximately 29 watts CC5 and 36 watts ICA5. 

o Key—down conditions per tube without amplitude modulation. Amplitude 
modulation essentially negative may be used if the positive peakof the 
audio—frequency envelope does mot exceed 115% of the carrier conditions. 

W Connected to a 400—volt tap on suitable voltage divider across the 
plate—supply voltage. 

10 At 100 Mc, useful power output measured at load of output circuit is 
approximately 43 watts CCS and 52 watts ICAS. 

4e" Typical operation as an oscillator at 462 Mc is the same as that shown 
for amplifier service except that the useful power output measured at 
load of output circuit is approximately 9 watts CCS and 13 watts ICA5. 

°.°° .i.......: See next page. 
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TWIN BEAM POWER TUBE 

ccs° IcAs°° 
Driver Power Output (Approx.). . 7 7 watts 
Useful Power Output (Approx.) ... 16 20 watts 

Maximum Circuit Values: 

Grid-No. 1-Circuit Resistance. . 30000 30000 max. ohms 

FREQUENCY TRIPLER— Class C 

CCS° ICAS°° 

Maximum Ratings, Absolute Values: 

For max. plate voltage and max. plate input above 100 Mc, 
see Rating Chart III 

DC PLATE VOLTAGE   400 max. 400 max. volts 
DC GRID-No.2 (SCREEN) VOLTAGE   300 max. 300 max. volts 
DC GRID-No.2 SUPPLY VOLTAGE .   400 max. 400 max. volts 
DC GRID-No.1 (CONTROL-GRID) 

VOLTAGE -200 max. -200 max. volts 
DC PLATE CURRENT   100 max. 115 max. ma 
DC GRID-No.1 CURRENT   4 max. 4 max. ma 
PLATE INPUT   36 max. 45 max. watts 
GRID-No.2 INPUT   3 max. 3 max. watts 
PLATE DISSIPATION   20 max. 25 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect 

to cathode   135 max. 135 max. volts 
Heater positive with respect 

to cathode   135 max. 135 max. volts 

Typical Operation as Tripler to 462 Mc: 

DC Plate Voltage   300 300 volts 
DC Grid-No.2 Voltage (Approx.)  220 250 volts 

From an adjustable serles re— 
ststor havin 20000 ffmax. value of . 30000 ohms 

DC Grid—No.1 Voltage   —148 —148 volts 
From gr:d reststor of . . .   51000 51000 ohms 

DC Plate Current 90 110 ma 

DC Grid-No.2 Current (Approx.) . 5 6.5 ma 
DC Grid-No.1 Current (Approx.) 2.9 2.9 ma 

t When grid No.I is driven positive, the total dc grid—Not—circuit re— 
sistance should not exceed the specified value of 30000 ohms, if this 
value is insufficient to provide adequate bias, the additional required 
bias must be supplied by a cathode resistor or fixed supply. 

e Obtained preferably from a separate source, or from the plate—supply 
voltage with a voltage divider, or through a series resistor. A series 
grid—No.2 resistor should be used only when the 6524 is used in a cir— 
cuit which is not keyed. ft is recommended that this resistor be ad— 
justable to permit obtaining the desired operating plate current after 
Isitial tuning adjustments are completed. Grid—No.2 voltage must not 
exceed 400 volts under key—up conditions. 

Obtained from fixed supply , by grid—No.1 resistor, by cathode resistor, 
or by combination methods: 

°."..., See next page. 
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TWIN BEAM POWER TUBE 

V 

CCS° /CAS" 

)river Power Output (Approx.) . 4 4 watts 
Useful Power Output (Approx.) ... 7 8.5 watts 

Maximum Circuit Values: 

Grid —No.1 —Circuit Resistancert . 60000 wax. 60000 max. ohms 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Non. Max. 

Heater Current   1 1.175 1.325 am 
Mu—Factor, Grid No.2 to 
Grid No.1 (Each Unit) 7 10 

Direct lnterelectrode 
Capacitances (Each Unit): 

Grid No.1 to plate 3 0.11 µµf 
Grid No.1 to cathode d. 

grid No.3 86 internal 
shield, grid No.2 (Pins 
1 & 7), and heater . . . . 3 5.8 8.2 µµf 

Plate to cathode grid 
No.3 & internal shield, 
grid No.2 (pins 1 & 7), 
and heater   3 2.6 4.2 µµf 

Note 1: With 6.3 volts ac on heater. 

Note 2: with dc plate voltage of 200 volts, dc grld-No.2 voltage of 200 
volts, and dc plate current of SO ma. 

Note 3: With no external shield. 

o Continuous Commercial Service. 

00 Intermittent Commercial and Amateur Service. 

ee This value of useful power is measured at load of output circuit. 

XI when grid No.1 is driven positive, the total dc grid-No.1-circuit re-
sistance should not exceed the specified value of 60000 ohms. If thli 
value in insufficient to provide adequate bias, the additional require( 
bias must be supplied by a cathode resistor or fixed supply. 

OPERATING CONSIDERATIONS 

Shielding of the 6524 in rf service is required for stable 

operation. A convenient method of shielding is to mount 
the socket approximately 5/8. beneath ahole in the chassis 

plate so that when the 6524 is inserted in the socket, the 
internal shield (see Dimensional Outline) of the tube will 
be close to the edge of the hole and in the same plane as 
the chassis plate. This arrangement provides an effective 

shield to isolate the grid-No.I circuits from the plate 
circuits. 

+-Indicates a change. 
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SEE NOTE 2 
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6524 

TWIN BEAM POWER TUBE 

.0&5-  DIA. 

146«—I 2U: 

INTERNAL 
SHIELD 

MEDIUM-BUTTON 
SEPTAR 7-PIN BASE . 

JETEC N2E7-20 t 

5/16:MIN. 

.125«2.003« 
DIA. 

5.1* 

NOTE I e44 V -
y 

/.12er. 
52* e  4. • N 

\ 

INDEX BOSS--/  
DIA, 6-PINS 

92CM- 6345R2 BOTTOM VIEW 

THE REFERENCE AXIS VV' IS DEFINED AS THE AXIS 

OF THE BASE—PIN GAUGE DtSCRIBED IN NOTE I. 

For Notes, see next page. 
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TWIN BEAM POWER TUBE 

NOTE ANGULAR VARIATIONS BETWEEN PINS AND VARIATION IN 

PIN-CIRCLE DIAMETER ARE HELD TO TOLERANCES SUCH THAT PINS 

WILL ENTER TO A DISTANCE OF 0.375" A FLAT-PLATE BASE-PIN 

GAUGE HAVING SIX HOLES 0.0800" ± 0.0005" AND ONE HOLE 
0.1450" ± 0.0005" ARRANGED ON A 1.0000" t 0.0005" CIRCLE 

AT SPECIFIED ANGLES WITH TOLERANCE OF t 5' FOR EACH ANGLE. 
GAUGE IS ALSO PROVIDED WITH A HOLE 0.500" ± 0.010" CON-

CENTRIC WITH PIN CIRCLE WHOSE CENTER IS ON THE AXIS YY'. 

NOTE 2: THE PLATE LEADS WILL ENTER A FLAT-PLATE PLATE-LEAD' 
GAUGE HAVING MINIMUM THICKNESS or 0.375" AND HAVING TWO 
HOLES O. 1200" ± 0.0005" WHOSE CENTERS ARE LOCATED AT A 

DISTANCE OF 0.343" ± 0.001" FROM THE AXIS VV' AND WHOSE 

AXES ARE PARALLEL TO VV'. THE PLANE THROUGH THESE AXES 

WILL BE 90° ± 5' FROM THE PLANE THROUGH VV' AND PIN No.4. 

NOTE 3: EXHAUST TIP WILL NOT EXTEND BEYOND THE PLANE WHICH 

PASSES THROUGH THE ENDS OF THE THREE LONGEST PINS. 

6-56 TUSE DIVSION 
RAINO CORPORATION OF »MARICA. NARRISON, NEW RCM` 
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AVERAGE PLATE CHARACTERISTICS 

ef..? JULY.Xie 

FOR EACH UNIT 

INJ 

PLATE (Is) MILLIAMPERES 
TUBE DIVISION 

cotrOunotr 01 AWING, ..1115011, IfeW »If 



CHARACTERISTICS CURVES 
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CHARACTERISTICS CURVES 

AVERAGE CHARACTERISTICS 
FOR EACH UNIT 
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CHARACTERISTICS CURVES 

AVERAGE CHARACTERISTICS 
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6562/5794A 

Fixed-Tuned Oscillator Triode 
PENCIL TYPE WITH INTEGRAL RESONATORS 

For Radiosonde Service at 1680 MC 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage range (AC or DC) 5  2 to 6.6a volts 
Current at heater volts = 6.0   0.160 amp 

Frequency (Approx.)   1680 Mc 
Frequency Adjustment Range  ±121e Mc 
RF Coaxial Output Terminal: . 

Characteristic impedance (Approx.). 50 ohms 

Mechanical: 

Operating Position  Any 
Dimensions  See Dimensional Outline 
Resonators (Two)  Integral Part of Tube 
Terminal Connections (See Dimensional Outline): 

INTEGRAL 
H -Heater LOOP W GV G-Grid 

COUPLING RESONATORS 
K -Cathode P- Plate 

H 

FIXED-TUNED OSCILLATOR SERVICE 

Maximum and Minimum Ratings, Absolute—Noxleue Values: 

DC PLATE VOLTAGE  120 max. volts 
DC PLATE CURRENT  34 max. ma 
DC GRID CURRENT   8 max. ma 
PLATE INPUT   4 max. watts 
PLATE DISSIPATION   3.6 max. watts 
AMBIENT-TEMPERATURE RANGE   -55to+75 °C 

Operating Frequency Drift: 

Maximum Frequency Drift: 
For heater voltage range of 5.2 to 6.6 
volts, plate voltage range of 95 to 117 

volts, and ambient—temperature range 

of +22° to —40° c   +4 to -1 Mc 

a ibis range of heater voltage is for radiosonde applications in which 
the heater is supplied from batteries and in which the equipment 
design requirements of minimum size, light weight, and high efficiency 
are the primary considerations even though the average life expectancy 
of the 6562/5794A in such service is only a few hours. 

As supplied, tubes are adjusted to 1680 b 4 megacycles. 

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

DATA I 
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CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Mtn. Av. Max. 

Heater Current  1 0.135 0.148 0.157 amp 
Power Output  2,4 — 600 — mw 
Power Output 3  4 300 — — mw 

Note 1.: With 5.2 volts ac on heater. 

Note 2: With ac heater voltage of 6.6 volts, dc plate voltage of 117 
volts, frequency of 1680 Mc, and grid resistor having resistance 
value within the range of 1100 to 2400 ohms, such that the lc 
plate current will not exceed 34 milliamperes. The value used 
for any individual tube Is stamped on the tube and is one of the 
following standarci values: 1300. 1500, 1800. 2200, or 2400 ohms. 

Mete 3: With ac heater voltage of 5.2 volts, dc plate voltage of 95 
volts, frequency of 1680 Mc, and grid—resistor value specified 
in Note 2 above. When this value of resistance is used, the dc 
pin fe rnrrent wIll not exceed 14 milliamperes under the specified 
operating conditions. 

mote 4: Measured with a coaxial—type load having an impedance of approx— 
imately 50 ohms and adjusted for a maximum voltage standing wave 
ratio or 1.1. 

OPERATING CONSIDERATIONS 

The flexible heater leads of the 6562/5794A are usually 

soldered to the circuit elements. Soldering of these con— 

nections should not be made closer than 3/4. from the end of 
the tube (excluding cathode tab). If this precaution is not 

followed, the heat of the soldering operation may crack the 
glass seals of the leads and damage the tube. Under no 

circumstances should any of the electrodes be soldered to the 

circuit elements. Connections to the electrodes should be 
made by spring contact only. 

The 6562/57944 should be supported by a suitable clamp 

around the metal shell either above or below the frequency— 
adjustment screw. It is essential, however, that the pressure 
exerted onthe shell by the clamp be held to a minimum because 

excessive pressure can distort the resonators and result in a 
change of frequency. 

The plate connection should have a flexible lead which 
will accommodate variations in the relative position of the 

plate terminal in individual tubes. 

The 6562/5794A may be mechanically tuned by adjustment of 
the frequency—adjustment screw located on the metal shell of 

the tube. A clockwise rotation of the frequency—adjustment 

screw will decrease the frequency, while a counter—clockwise 

rotation will increase the frequency. The range of adjustment 
provided by the screw is ± 12 Mc. 

RADIO CORPORATION OF AMERICA (lit h 
Electron Tube Division Harrison, N. J. glelir 



6562/5794A 

GRID TERMINAL 
0.865t 0.015" DIA. 

0.42 5, ./1\ 
MAX. 

FREQUENCY 
ADJUSTMENT 

SCREW 
0.040 X0.001.1 

DIA.I 

0.283"± 0.062" 

1 
1.7.30" 
MAX 

1.016' 

0.188" 

0.500 , 
I.500"- MAX. 
1.750" 

45*± 

0.9W 

0.275" MAX. 
±0.00e 

RF COAXIAL 
OUTPUT TERMINAL 
0.151"t0.003 "DIA. 

PLATE TERMINAL 
0.305"t 0.010" DIA. 

0.325" 

1 

1- 0.25d 
MAX. 

0.270" MAX. 

-----V0.200"Mi N. 

L, CATHODE TERMINAL 
-=f---r 0.305 " tO 010" DIA 

 0.080MAX. 
UNTINNED LENGTH 

2 HEATER LEADS 
0.020"+ 0.002" - 0.001" DIA. 

0.115"t 0.040" 

92C4A- 574 71% 

RADIO CORPORATION OF AMERICA 
4ei)lI Electron Tube Division Harrison, N. J. 
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Cold resistance per section  
Minimum heating time . .   

Mu-Factor, Grid No.2 to Grid No.1 
(Approx.) for platevolts =9300, 
grid-No.2 volts = 950, and plate 
amperes - 4  3  

Direct Interelectrode Capacitances: 
Grid No.1 to plate   
Grid No.1 to filament and grid No.2  
Plate to filament and grid No.2. .   

Internal Bypass Capacitors between 
Grid No.2 and Cathode 
(Approx., total) 

Mechanical: 

Operating Position 

Overall Length 
Maximum Diameter 
Weight (Approx.)   
Terminal Connections (See Dimensional 

F1 -Fil. Sect. No.1 
& Water Conn. 

F2 -Fil. Sect. No.2 
& Water Conn. 

Gi -RF Grid-No.1 
Term. Contact 
Surface 

Giw -DC Grid-No.1 & 
Water Conn. Glw 

G2 -DC Grid-No.2 & 
Water Conn. 

KR -RF Cath. Term. 
Contact Surface 
For RF Circuit 
Returns 

See next page. 
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6806 

BEAM POWER TUBE 
COAXIAL—ELECTRODE STRUCTURE WATER—COOLED ELECTRODES 
CERAMIC—METAL SEALS INTEGRAL WATER DUCTS 
LOW DRIVE REQUIREMENTS 28—KW TV OUTPUT AT 550 Mc 

For use at frequencies from 225 to 1000 No 

GENERAL DATA 

Electrical: 

Filament, 2-Section Multistrand 
Thoriated Tungsten: 

1.25 min.° volts 
Voltage* per section (AC or DC). . . Ç 1.35 typical volts 

1.50 max. volts 4 
Current per section at 1.35 volts. . 1000 amp 
Starting current per section . . . . Must never exceed 1200 

amperes, even momentarily 
0.00025 ohm 

30 sec 

8 

0.1 max. 
365 
30 

18000 

tied 
tied 

tied 

  Tube axis vertical, with 
plate terminal either up or down 

7  59" + 0.38" - 0.50" 
11  38" 
28 lbs 

Out/ine): 

FM -Common Point of 
Fil. Sections 
for DC Cir-
cuit Returns, 
Ground, 
& Water Conn. 

P-RF Plate Term. 
Contact Surface 

Pw- DC Plate & 
Water Conn. 

a.Indicates a change. 

2-59 ELECTRON TUBE DIVISION 
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6806 
BEAM POWER TUBE 

Air Cooling: 
Forced-air cooling of the ceramic bushing at the grid-No.1 

seal and at the plate seal may be required In order to limit 

the temperature of the ceramic bushing at either seal to the 
specified maximum value of 150° C. Under such conditions, 
provision should be made for blowing air at the ceramic 

bushings through suitable openings in the coaxial-cylinder 
cavity circuit. 

Water Cool ing: 
Water cooling of the filament-section blocks, rf cathode 
terminals, grid-No.I block, grid-No.2 block, and plate is 

required. The water flow must start before application of 
any voltages and preferably should continue for several 
seconds after removal of all voltages. Interlocking of the 

water flow through each of the cooled elements with all 
power supplies is recommendedto prevent tube damage in case 
of failure of adequate water flow. 

Water Flow: 
Pressure . 

Absolute Typical Differential 

Flow for TyPical 
Flow 

Flow 
Om 0. psi 

Through filament-section-
No.1 block  0.5 1.2 17 max. 

Through filament-section-
No.2 block  0.5 1.2 17 max. 

Through filament-connmn-
point connection. . . . 0.5 1.2 11 max. 

Through grid-No.1 block . 0.5 1.2 9 max. 
Through grid-No.2 block . 0.5 1.2 17 max. 
Through plate in direc-

tion shown on 
Dimensional Outline: 
For plate dissipation 

up to 16 kw   12 14 

For plate dissipation 
of 20 kw  14 16 

For plate dissipation 
of 32 kw  20 22 

Gauge Pressure at Any Inlet 
Except Plate Inlet  70 max. psi 

Gauge Pressure at Plate Inlet   100 max. psi 
Ceramic-Bushing Temperature   150 max. °C 
Outlet-Water Temperature (Any outlet)   70 max. °C 
Min. Plate-Water-Column Resistance. . 4 megohms per kv of 

dc plate voltage 
at 25° C 

See next page. 

125 ay. 
131 max. 

132 ay. 
40 max. 

160 ay. 
75 max. 
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6806 

BEAM POWER TUBE 

LINEAR RF POWER AMPLIFIER 
Class AB Single-Sideband Suppressed-Carrier Service 

Crest of modulation conditions 

Maximum CCS. Ratings, Absolute Values: 

225 to t000 Mc 

DC PLATE VOLTAGE  9000 max. volts 
DC PLATE-SUPPLY VOLTAGE . . . . .   10000 max. volts 
DC GRID-No.2 (SCREEN-GRID) VOLTAGE  1250 max. volts 
DC GRID-No.2 SUPPLY VOLTAGE . . .   1350 max. volts 
MAX.-SIGNAL DC PLATE CURRENT. . .   7 max. amp 
MAX.-SIGNAL PLATE INPUT   60000 max. watts 
MAX.-SIGNAL GRID-No.2 INPUT . . .   750 max. watts 
PLATE DISSIPATION   35000 max. watts 

Typical CCS Operation: 
At 550 Mc° 

DC Plate Voltage  1   8000 volts 
DC Grid-No.2 Voltage °   1200 volts 
DC Grid-No.1 (Control-grid) 
Voltage   -115 volts 

Zero-Signal DC Plate Current. 2.5 amp 
Max.-Signal DC Plate Current. 6 amp 
Zero-Signal DC Grid-No.2 

Current (Approx.)   0.15 amp 
Max.-Signal DC Grid-No.2 

Current (Approx.)   0.35 amp 
Max.-Signal DC Grid-No.1 

Current (Approx.)   0 amp 
Max.-Signal Driver4.Power 

Output (Approx.)   90 watts 
Output-Circuit Efficiency 

(Approx.)   90 % 
Max.-Signal Useful Pewer 

Output (Approx  )   1500Dee watts 

RF POWER AMPLIFIER -- Class B Television Service 

Synchronizing-level conditions per tube 
unless otherwise indicated 

Maximum CGS. Ratings, Absolute Values: 

225 to l000 Mc 

DC PLATE VOLTAGE  9000 max. volts 
DC PLATE-SUPPLY VOLTAGE . . . . .   10000 max. volts 
DC GRID-No.2 (SCREEN-GRID) VOLTAGE  1100 max. volts 
DC GRID-No.2-SUPPLY VOLTAGE . . .   1200 max. volts 
DC PLATE CURRENT  8.25 max. asp 
DC GRID-No.1 (CONTROL-GRID) 
CURRENT   0.5 max. amp 

See next page. +-Indicates a change. 
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6806 
BEAM POWER TUBE 

225 to loot, Ne 
PLATE INPUT   70000 max. watts 
GRID-No.2 INPUT (For black 

picture)*   750 max. watts 
PLATE DISSIPATION (For black 

picture)*   36000 max. watts 

Typical CCS Operation: At 55o Nee At 820 Ilk 

Bandwidte of 7 7 Mc 
DC Plate Voltage  8500 8000 volts 
DC Grid-No.2 Voltage. . .   1000 1000 volts 
DC Grid-No.1 Voltage. . .   -140 -140 volts 
Peak RF Grid-No.1 Voltage: 

Synchronizing level . .   180 180 volts 
Blanking level  140 140 volts 

DC Plate Current: 
Synchronizing level 8 7.8 amp 
Blanking level  5.8 5.6 amp 

DC Grid-No.2 Current 
App ros.  
Synchronizing level 0.75 0.75 amp 
Blanking level  0.55 0.55 amp 

VC Grid-No.1 Current 
(Approx.): 
Synchronizing level 0.4 0.35 amp 
Blanking level   0.15 0.13 amp 

Driver Power Output 
(Approx.):4 
Synchronizing level 800 0 100000 watts 
Blanking level   450 550 watts 

Output-Circuit Efficiency 
(Appróx.)   90 85 % 

Useful Power Output 
App ros.  
Synchronizing level . .   28000" 19000» watts 
Blanking level  17000» 11500« watts 

PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

Carrier conditions per tube for use with a maximum 
modulation factor of i unless otherwise indicated 

Maximum GCS* Ratings, Absolute Values:* 

225 to woo Me 
DC PLATE VOLTAGE. . . . . . . . . . 5500 max. volts 
DC GRID-No.2 (SCREEN-GRID) VOLTAGE. 1000 max. volts 
PEAK GRID-No.2 VOLTAGE (CC +max. 
modulation swing)   1350 max. volts 

DC GRID-No.1 (CONTROL-GRID) 
VOLTAGE   -250 max. volts 

see next Page. .4-Indicates a change. 
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6806 

BEAM POWER TUBE 

DC PLATE CURRENT  
DC GRID-No.1 CURRENT  
PLATE INPUT   
GRID-No.2 INPUT   
PLATE DISSIPATION   

Typical CCS Operation:" 

At goo Mc 

DC Plate Voltage  5000 volts 
DC Grid-No.2 Voltageh   800 volts 
DC Grid-No.1 Voltage  -180 volts 
Peak RF Grid-No.1 Voltage   210 volts 
DC Plate Current  4.25 amp 
DC Grid-No.2 Current (Approx.). 0.4 amp 
DC Grid-No.1 Current (Approx.i i 0.1 amp 
Driver Power Output (Approx.)" 300 watts 
Output-Circuit Efficiency 

(Approx.)   90 % 
Useful Power Output (Approx.) . .   10000" watts 

225 to l000 Mc 

4.5 max. amp 
1 max. amp 

25000 max. watts 
500 max. watts 

17000 max. watts 

RF POWER AMPLIFIER -- Class C Telegraphy° 

and 
RF POWER AMPLIFIER -- Class C FM Telephony 

Maximum COS' Ratings, Absolute Volues:§ 

225 to l000 Nc 

DC PLATE VOLTAGE  9000 max. volts 
DC PLATE-SUPPLY VOLTAGE . . . . .   10000 max. volts 
DC GRID-No.2 (SCREEN-GRID) VOLTAGE  1100 max. volts 
DC GRID-No.2 SUPPLY VOLTAGE . . .   1200 max. volts 
DC GRID-No.1 (CONTROL-GRID) 
VOLTAGE   -250 max. volts 

DC PLATE CURRENT  7 max. amp 
DC GRID- ,1o.1 CURRENT  0.5 max. amp 
PLATE INPUT   60000 max. watts 
GRID-No.2 INPUT   750 max. watts 
PLATE DISSIPATION   35000 max. watts 

Typical CCS Operation: 

At soo No At goo Mc 

DC Plate Voltage  8500 7500 volts 
DC Grid-No.2 Voltagel . . 1000 1000 volts 
DC Grid-No.1 Voltageff. . -175 -175 volts 
Peak RF Grid-No.1 Voltage 215 235 volts 
DC Plate Current  6.75 6.8 amp 
DC Grid-No.2 Current 

(Approx.)   0.5 0.55 amp 
...Indicates a change. 

§. 411. 41, 4, so.e.a.e.ew,....44,0,t,ft see next page. 
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DC Grid-No.1 Current 
(Approx  )  

Driver Power.Output 
(Approx.)"  

6806 

BEAM POWER TUBE 

Output-Circuit Efficiency 
(Approx  )  

Useful Power Output 
(Approx  )  

o 

• Directly across cooled element at water connection for the indicated 
typical flow. 

Continuous Commercial Service. 

Maximum voltage ratings apply for pressures down to 25 inches of 
mercury (altitudes up to 5000 feet) at 25° C. 

In the vicinity of 550 Mc, it may be necessary to frOVide means for 
balancing out a circumferential TE1.1 mode. 

Obtained preferably from a separate source. 

The driver stage is required to supply tube losses, rf -circuit losses. 
and rf 'swam*ing-power. losses. 'Swamping maybe required in practical 
circuit design to obtain the desired input-circuit bandwidth. The 
driver stage should be designed to provide an excess of power above 
the indicated values to take care of variations in line voltage, in 
components, in initial tubecharacteristics, andin tube characteristics 
during life. 

ee This value of useful power is measured at load with output Circuit 
having indicated efficiency. 

e Continuous blanking level • sync pulses. 

L Between the half-power points as measured in the output circuit. 

# This value includes 300 watts of rf 'swamping power'. 

el This value includes 100 watts of rf 'swamping power'. 

** For 100% modulation of plate voltage, and 50% modulation of grid-ao.2 
voltage. 

44 The 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 value to take care of variations in line 
voltage, in components, in initial tube characteristics, and in tube 
characteristics during life. 

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

At goo MC At goo Mc 

0.2 0.25 amp 

300 750 watts 

90 80 

25000.° 13500 watts 

To avoid undue thermal stresses In the filament, it is essential that 
the filament voltage be raised gradually to operating value in not 
less than 30 seconds. When the filament voltage is removed, it 
should be reduced gradually from the normal operating value to zero 
voltage in not less than 30 seconds. 

Minimum operatic* value. The life of the tube can be conserved by 
operating the filament at the lowest power, within the operating 
filament-voltage range, which will enable the tube to provide the 
desired power output. Because the filament when operated near the 
maximum value provides emission in excess of any requirements within 
the tube ratings, the filament power must be reduced to a value that 
will give adequate but not excessive emission for any particular 
application. Good regulation of the filament power supply is in 
general economically advantageous from the viewpoint of tube life. 
During standbys, the filament may be operated at 1.08 volts. 

Obtained preferably from a separate source or from the plate-supply 
voltage with avoltage divider, or througha series resistor. A series 
grid-No.2 resistor should not be used if the 6806 or a preceding stage 
is keyed. In this case, the regulation of the source should be 
sufficient to prevent the grid-No.2 voltage from rising above 1200 
volts under key-up conditions; and additional fixed grid-No.1 bias 
must be provided to limit the plate current. 

fl Obtained from fixed supply, by grid-No.1 resistor, by cathode resistor, 
or by combination methods. 

ELECTRON TUBE DIVISION 
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6806 

BEAM POWER TUBE 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Filament Current per Section. 
Filament Current per Section. 
Filament-Current Differential 

Between Sections  
Filament-Voltage Differential 

Between Sections  
Grid-No.1 Voltage   
Useful Power Output: 

Class B Television Service--
Synchronizing-level 
conditions  

Class C Telegraphy--
Key-down conditions 

Power Gain 

Note Min. Max. 

1 950 1050 amp 
2 985 1095 amp 

1 - 30 am 

3 - 0.075 volt 
1,4 - -180 volts 

1,5 27000 - watts 

1,6 22000 - watts 
1 5  6,7 40 

Note 1: With 1.35 volts rms per filament section. 

Note 2: With 1.5 volts res per filament section. 

Note 3: With 1000 amperes per filament section. 

Note it: With 2-phase excitation of the filament sections, de plate volts 
. 8500. dc grid-No.2 volts . 1000, and dc grid-No.I voltage ad-
justed to give a dc plate current of 0.25 ampere. 

Note 5: With 2-phase excitation of the filament sections. In rf power 
amplifier circuit having a bandwidth of 7 Mc as defined by the 
half-power points and with dc plate volts • 8750, dc grid-No.2 
volts . 1000, dc grid-No.I voltage adjusted to givea zero-signal 
dc plate current of 0.25 ampere, drive adjusted to give synchro-
nizing-level dc plate current of 8 amperes, and frequency (Mc) 
• 550. 

Mote 6: With 2-phase excitation of the filament sections. In rf power 
amplifier circuit, and with dc plate volts • 8500, dc grid-No.2 
volts • 1000, dc grid-Mo.I voltage adjusted to give a zero-signal 
dc plate current of 0.25 ampere, drive adjusted to give dc plate 
current of 7 amperes, and frequency (Mc) . 550. 

Note 7: With driving power measured at input to input-cavity circuit fed 
by transmission line having voltage-standing-wave ratio not 
greater than 1.5. Power gain is ratio of useful power output 
to driving power. 

...Indicates e change. 

2-59 ELECTRON TUBE DP/M3014 
mho OODOUTION Of »MICA. MAMMON, NEW allai 

DATA 4 



3£
1f
11
, 
U
g
M
O
d
 
W
V
a
l
l
 

VD
A0

17
89

-3
D 

co 
o 



DC PLATE & WATER 
CONNECTION 
NOTES 384 

3.7506.015"DIA .28" 
NOTE 6 MAX. 

INDICATES CERAMIC 
BUSHING 

F.N301"TMEIN5. 
f 

RF PLATE-TERMINAL I.97" CONTACT SURFACE ___4___". 

BA NOTE 8  NOTE 13 (A/ .22_4.2_r" +ne BA 62L2" -1.1:6: 2.09N".0TE 8 

 +.02t1 t 
.50"MIN. NOTE 7  .38" " 2e .5 

e : 
.31" 1.44", -.19+et*  7.59» 

BB NOTE 8  +  NTN O SI 2" 1.06 i, 4.38" MI., 

2.00" 
--F - 7:cfè' .61'3.06" I_. 

NOBTBE 8 2.0.8"  
MAX. ' es" 59" -.41" NOTE 13(B).1±05" MAX. 

EXHAUST CAP i.00i I-.09*MIN. 
MAKE NO CONNECTION 4.12" ---f DO NOT REMOVE -.0_3'-- 

WATER-CONNECTION NUT NOTE 10---- 3.750"/.015"DIA NOTE 6 -.JI..... 2-L» 424 2 -1 FILAMENT SECTION N22 2 
1. WATER CONNECTION FILAMENT SECTION N2I \ 

& WATER CONNECTION NOTES I & 2 -RF GRID-N21-TERMINAL 
NOTES I & 2 CONTACT SURFACE 
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6806 

BEAM POWER TUBE 

NOTE 1: TERMINALHASI" - 16 UNIFIED THREAD CLASS2AFIT, 
0.38" LONG AND 2 HOLES 0.258" - 0.270" DIAMETER SPACED 

0.438" ON CENTERS. 

NOTE 2: THE HOLES IN THE FILAMENT, GRID-No. I, AND GRID-

No.2 WATER-TERMINAL CONNECTIONS WILL ACCEPT THE PINS OF 

THE PLUG-AND-CYLINDER COMBINATION GAUGE GI. 

NOTE 3: THE WATER CONNECTION FOR THE PLATE HAS 1-3/4" 

- 16 UNIFIED EXTRA FINE THREAD, CLASS 2A FIT, 0.38" LONG, 
2 HOLES 0.508" - 0.522" DIAMETER SPACED 0.688" ON CENTERS 

AND AN INDEX HOLE 0.160" MAX. DIAMETER SPACED 0.344" 

FROM THE CENTER OF THE TERMINAL. 

NOTE 4: THE HOLES IN THE PLATE WATER CONNECTION WILL 
ACCEPT THE PINSOF THE PLUG-AND-CYLINDER COMBINATION GAUGE 

MOTE 6: PRESSURE FROM CIRCUIT CONTACTS SHOULDBE EXERTED 
ONLY OVER 0.31" MAX. LENGTHOF DESIGNATED CONTACT AREAS OF 

THE PLATE OR GRID-No.I TERMINALS. 

NOTE 6: THE DIAMETER DIMENSION IS HELD ONLY OVERA LENGTH 
OF 0.31" MIN. 

NOTE 7: THIS DIMENSION APPLIES OVER A LENGTH OF 0.50" 
MIN. AS INDICATED. 

NOTE 8: THE CONTACT SURFACES, 8A-BAI AND 86-86', ARE 
PARALLEL WITHIN 0.016". 

NOTE 9: CONTACT OF THE INPUT-END RF CATHODE TERMINAL 

SHOULD NOT BE MADE AT A DIAMETER SMALLER THAN 4.22". 

NOTE 10: TO PREVENT EXCESSIVE STRESSON THE CERAMIC SEAL, 

A 15/16" OPEN-END WRENCH MUST BE USED TO PERMIT GRIPPING 

THE TERMINAL WHEN REMOVING OR TIGHTENING THE WATER 

CONNECTORS. 

NOTE 11: CONTACT OF THE OUTPUT-END RF CATHODE TERMINAL 
SHOULD NOT BE MADE AT A DIAMETER SMALLER THAN 4.22". THE 

PRESSURE EXERTED FOR THIS RF CONTACT SHOULD BE LIMITED TO 
THAT NECESSARY FOR GOOD ELECTRICAL CONTACT. THE MECHANICAL 
FORCE FOR THE CAVITY SUPPORT SHOULD BE MADE AT A DIAMETER 

NOT LESSTHAN 4.22". ONTHEOUTPUT-ENDRF CATHODE TERMINAL, 

THERE ARE FOUR EQUALLY SPACED 0.188"-DIAMETER HOLES ON A 
CIRCLE HAVING DIAMETER OF 6.75". THESE HOLES ARE FOR 
TUBE MANUFACTURING PURPOSES ONLY. ATTENTION IS CALLED TO 

THE EXISTENCE OF THESE HOLES SO THAT EQUIPMENT DESIGNERS 
CAN AVOID MAKING ELECTRICAL CONTACT AT POINTS WHICH ARE 

COINCIDENT WITH THESE HOLES. MECHANICAL CLAMPING DEVICES 
FOR THE OUTPUT CAVITY SHOULD BE DESIGNED SO AS TO EXERT 

THEIR CLAMPING FORCE ACROSS THE OUTER EDGE OF THE OUTPUT-
HEADER FLANGE. 

NOTE 12: SERIAL NUMBER IS LOCATEDON THIS SURFACE BETWEEN 

DC GRID-No.2 AND FILAMENT-SECTION-No.I CONNECTIONS. 

2-59 MICMC*4 ni8E ComMOIDN 
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6806 
BEAM POWER TUBE 

ROTE 13 : CORNERS MAY BE ROUNDED OR CHAMFERED, AS INDICATED 

IN AND 8), NOT TO EXCEED 0.05". 

r RADIUS 
(A) MAX.-oR CHAMFER 

---BA BA' 

MAX. RADIUS 
OR CHAMFER 

2 PINS „ 

- .001 
DIA. 

.2I9"± .001"-•- 

.438 '±.0O2 -.-- 

.18,...00 I" 

.910. 

-.000" 92(.5- 8254R2 
DIA. 

NOTE 1: TAPPED SECTION OF CYLINDER MUST BE CONCENTRIC 
WITH UNTAPPED SECTION OF CYLINDER WITHIN .002". 

MAX. RADIUS 
(a) r-o. CHAMFER 

--BB— 

GAUGE 01 

L,_mAx, RADIUS 
OR CHAMFER 

TAPPED FOR 1"-16 

UNIFIED THREAD, 

CLASS 28, 

,300"- .350" LONG 

CYLINDER 

(NOTE 1) 

PLUG 

(NOTE 2) 

.895 DIA. 

NOTE 2 PLUG SIDES & PIN SIDES MUST BE PARALLEL 

WITHIN 

2-59 ELECTRON TUBE DIVISION 
INDIO CORPORATION OF ANIFINCA HARRISON, NEW KEW 

CE-8840R2E 
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BEAM POWER TUBE 
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NOTE H TAPPED SECTION OF CYLINDER MUST BE CONCENTRIC WITI 
UNTAPPED SECTION OF CYLINDER WITHIN .0021 

NOTE 2: PLUG SIDES & PIN SIDES MUST BE PARALLEL WITHIN .00FY 
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6806 
BEAM POWER TUBE 

TYPICAL FITTING LAYOUT FOR ALL WATER CONNECTIONS 
OTHER THAN THAT FOR PLATE 

ri.12» 
DIA. 

THREADED FOR I.-16 

CLASS 2B 

KNURLED SLEEVE 

2 HOLES .2SeDIA. 

CSORE.400"01A.2.040- DEEP 

.438' 

"0"RING GASKET ** 

V O.D. 

.6e 

.12" .06" I U I.250' 

.7e0104. 
0.0. METAL TUBING • 
TO STANDARD 92CS-8251R2 

HOSE CONNECTION 

* *DWG. N2 24849-5, GARLOCK PACKING CO., PALMYRA, N.Y. 

For essential design tolerances, 
see Gauge GI 

2-59 ELECTRON TUBE DIVISION 
10.010 CORPOEATiON OF AMEEICA, HARRISON. NEW /MEE 

CE-8251R2 
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6806 

BEAM POWER TUBE 

TYPICAL FITTING LAYOUT FOR PLATE WATER CONNECTION 

1.88" 
DIA. 

.344' 

THREADED FOR 1 - 16 

CLASS 2B 

KNURLED SLEEVE 

4 
.12 .06 

METAL TUBING 

TO STANDARD 92C5-6250R2 
HOSE CONNECTION 

* DWG. NB 24849-10, OARLOCK PACKING CO., PALMYRA, N.Y. 

INDEX PIN 
.06. DIA. 

2 HOLES .510" DIA. 

CSORE .720"DIA. x .060»DEEP 

,—'0" RING GASKET * 
/ 

t 

.3t1 7j5. 

L1.50" A. 

For essential design tolerances, 

see Gauge G2 

2-59 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA. HARRISON, NEW lIEMY 

CE-8250R2 
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PLATE COOLING REQUIREMENTS 
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O 10 20 30 
PLATE DISSIPATION— KILOWAT T S 
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Ef = ADJUSTED TO SIMULATE NORMAL OPERATING 
CONDITION OF FILAMENT IN UHF SERVICE 

GRID-N.22 VOLTS =1000 
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6816 

Beam Power Tube 
CERMOLOX TYPE 

OXIDE-COATED CATHODE 
80 WATTS CW POWER OUTPUT 
AT 400 MHz 

FORCED-AIR COOLED 
40 WATTS CW POWER OUTPUT 

AT 1215 MHz 

For Use in Compact Aircraft, Mobile, and Stationary Equipment 

ELECTRICAL 

Heater, for Unipotential Cathodeb 

Voltage (AC or DC)   16.3 tYP V 
16.9 max V 

Current at heater volts = 63   2.1 A 
Minimum heating time   80 

Mu-Factor, Grid No.2 to Grid No  I   18 
Direct Interelectrode Capacitances& 

Grid No.1 to plate   0.065 max pF 
Grid No.1 to cathode & heater  13.0 pF 
Plate to cathode & heater  0.013 max pF 
Grid No.1 to grid No.2   18.0 pF 
Grid No.2 to plate   4.8 PF 
Grid No.2 to cathode & heater 0  45 max pF 

MECHANICAL 

Operating Position   Any 
Overall Length 
Greatest Diameter  1.265 max in 
Weight (Approx.)   2 oz 
Radiator   Integral part of tube 
For operation up to 400 MHz 

Socket including Grid-No.2 
Bypass Capacitor   Eriec 2948-000, E.F. Johnsonc 

DNI24-152-1 Jettron d 89-001, or equivalent 
Grid-No.2 Bypass Capacitor . . . .Erieb 2926-000, 2929-001, 

or equivalent 
For operation at high frequencies 

See Preferred Mounting Arrangement 

TERMINAL DIAGRAM (See Dimensional Outline) 

I  93 max in 

Cl -Grid No.1-Terminal 
Contact Surface 

G2-Grid No.2-Terminal 
Contact Surface 

H - Heater-Terminal 
Contact Surface 

H,K-Heater-er Cathode-Terminal 
Contact Surface 

P-Plate Terminal Contact 
Surface 

.—Indicates a change. 

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

Terminal Temperature (Plate, Grid No.2, 
Grid No.1, cathode, and heater)   250 max 0C ('-'') 

Plate-Core Temperature  250 max 0C 
See Dimensional Outline for temperature— 
measuremert points 

Air Flowh (See Typical Cooling Requirements) 

AF POWER AMPLIFIER &MODULATOR--Class A81.1 

Maximum CCS Ratings, Absolute-Maximum Values 
DC plate voltage  1000 V 
DC grid-No.2 (screen-grid) voltage  300 V 
Max.-signal dc plate current  180 mA 
Max.-signal plate input   180 W 
Max.-signal grid-No.2 input   4.5 W 
Plate dissipation   115 W 

Typical CCS Operation 

Values are for 2 tubes 

DC Plate Voltage  650 850 V 
DC Grid-No.2 Voltage  300 300 V 
DC Grid-No.I (Control-Grid) Voltage . . . • -15 -15 V 

Peak AF Grid-No.1-to-Grid-No.1 Voltage. 30 30 V 
Zero-Signal DC Plate Current  80 80 mA 
Max.-Signal DC Plate Current  200 200 mA 
Zero-Signal DC Grid-No.2 Current  o 0 mA 
Max.-Signal DC Grid-No.2 Current  20 20 mA 
Effective Load Resistance   4330 7000 n 

P' ,te tr 1 
Max.-Signal Driving Power (Approx.) . . 0 0 W 
Max.-Signal Power Output (Approx  )   50 80 W 

Maximum Circuit Values 

Grid-No.1-Circuit Resistance Under Any Condition 
With fixed—bias  30000 n 
With cathode—bias  Not recommended 

AF POWER AMPLIFIER & MODULATOR -- Class AB2-1 

MaximumCCSRatings, Absolute-Maximum Values 

DC plate voltage   
DC grid-No.2 (screen-grid) voltage   
Max.-signal dc plate current   
Max.-signal dc grid-No.I (control grid) current.   
Max.-signal plate input  
Max.-signal grid-No.2 input  
Plate dissipation  

Typical CCS Operation 

Values are for 2 tubes 
DC Plate Voltage   650 850 V 
DC Grid-No.2 Voltage   300 300 V 
DC Grid-No.I Voltage   -15 -15 V 

1000 V 
300 V 
180 mA 
30 mA 
180 W 
4.5 W 
115 W 

DATA I RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Peak AF Grid-No.1-to-Grid-No.1 Voltage . . . 46 46 V 
Zero-Signal DC Plate Current   80 80 mA 
Max.-Signal DC Plate Current   355 355 mA 
Zero-Signal DC Grid-No.2 Current   o 0 mA 
Max.-Signal DC Grid-No.2 Current   25 25 mA 
Max.-Signal DC Grid-No.I Current   15 15 mA 1 
Effective Load Resistance  2450 3960 n 

Plat(' to 01 -1-t 
Max.-Signal Driving Power (Approx  )   0.3 0.3 W 
Max.-Signal Power Output (Approx.)   85 140 W 

LINEAR RF POWER AMPLIFIER, Class ABli 

Single-SidebandSuppressed-CarrierService 

Peak envelope conditions fora signalhaving a miniman peek-to-
average power ratio of 2 

Maximum CCS Ratings, Absolute-Maximum Values 

lip to 1215 MHz 
DC plate voltage   1000 V 
DC grid-No.2 voltage   300 V 
DC grid-No.I voltage   100 V 
DC plate current at peak of envelope . . 3508 mA 
DC grid-No.I current   30 mA 
Plate input  180 W 
Grid-No.2 Input  4.5 W 
Plate dissipation  115 W 

Typical CCS Operation with "Two-Tone" Modulation 

At 30 MHz 
DC Plate Voltage   650 850 V 
DC Grid-No.2 Voltage   300 300 V 
DC Grid-No.I Voltage   -18.5 -18.5 V 
Zero-Signal DC Plate Current   40 40 mA 
Effective RF Load Resistance   2200 3500 n 
DC Plate Current atPeakofEnvelope   100 100 mA 
Average DC Plate Current   75 75 mA 
DC Grid-No.2 Current at Peak of Envelope. . 8.2 4.2 mA 
Average DC Grid-No.2 Current   3.6 1.7 mA 
Peak-Envelope Driver Power Output (Approx.)  0.5 0.5 W 
Output-Circuit Efficiency (Approx  )   90 90 % 
Distortion Products Level 

Th: ,d Order  35 30 dB 
Fifth Order  40 36 dB 

Useful Power Output (Approx.) 
/-- ' Average  12.5 20 W 
' s._ / Peak envelope  25 40 W 

Maximum Circuit Values 
Grid-Ho,1-Circuit Resistance 

Under Any Condition 
With fixed bias  25000 fl 

) With fixedbias(In Class el operation)  100000 a 
With cathode bias ( 

,-, 

  Not recommended 
_J Grid-No.2 Circuit Impedance  See Footnotek 

Plate Circuit Impedance  See Footnotem 

Ci) RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephonyi 

Carrier conditionsper tube for use with a maximum modulation factor of 1 

MaximumCCSRatings, Absolute—Maximum Values 

Up to 1215 MHz 

DO plate voltage   800 V 
DC grid-No.2 (screen-grid) voltage . 300 V 
DC grid-No.I (control-grid) voltage. -100 V 
DC plate current   150 IRA 
DC grid-No.I current   30 IPA 
Plate input  120 W 
Grid-No.2 input  3 W 
Plate dissipation  75 W 

Typical CCS Operation 

At 400 MHz 

DC Plate Voltage  400 700 V 
DC Grid-No.2 Voltage  200 250 V 
DC Grid-No.I Voltage  -20 -50 V 
DC Plate Current  100 130 mA 
DC Grid-No.2 Current  5 10 mA 
DC Grid-No.I Current  5 10 mA 
Driver Power Output Approx.)   2 3 W 
Useful Power Output Approx.)   16 45 W 

MaximumCircuitValues 

Grid-Ho.1-Circuit Resistance 
Under Any Condition   30000 n 

RF POWER AMPLIFIER & OSCILLATOR -- Class C Telegraphy 
and 

RF POWER AMPLIFIER -- Class C FM Telephony.' 

MaximumCCSRatings, Absolute-Maximum Values 

Up to 1215 MHz 

DC plate voltage  1000 V 
DC grid-No.2 voltage  300 V 
DC grid-No.I voltage  -100 V 
DC plate current  180 M 
DC grid-No.I current  30f mA 
Plate input   180 W 
Grid-No.2 input   4.5 W 
Plate dissipation   116 W 

Typical CCS Operation 

At 400 MHz At 1215 Wiz 

DC Plate Voltage  400 900 900 V 
DC Grid-No.2 Voltage  200 300 300 V 
DC Grid-No.I Voltage  -35 -30 -22 V 
DC Plate Current  150 170 170 mA 
DC Grid-No.2 Current  5 i 1 mA 
DC Grid-No.I Current  3 10 4 mA 
Driver Power Output Approx.) 3 3 5 w ( 
Useful Power Output Approx.) 23 80 40 W 

DATA 2 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Maximum Circuit Value 

Grid-No.1-Circuit Resistance 
Under Any Condition   30000 

_ 2 

a Neamired with special shield adapter. 

b Erie Technological Products, Inc., 2206 West 15th Street, Erie, 
Pennsylvania. 

C E. F. Johnson Co., 299 10th Ave., S.W., !Reece, Minn. 
d Jettron Products, Inc., 56 Rt. 10, Hanover, N.J. 

▪ The maximum rating for a signal having a minimum peak-to-average power 
ratio less than 2, such as is obtained in "Single-Tone" peration, ia 
180 mA. During short periods of circuit adjustment under Single-Tone' 
conditions, the average plate current may be as high a. 250 mA. 

f In applications where the frequency isles. than 80 MH: and the bias is 
less than ..50 volts, the maximum value is 40 mA. 

The following footnotes apply to the RCA transmitting tube °iterating 
Considerations given at front of this section. 

O See flectrical Considerations - Filament or Hester. 
h See Cooling Considerations - Forced-Air Cooling. 
1 See Classes of Service. 
k see Electrical Considerations - Grid-No.2 Voltage Supply. 
• See :teat-teal Considerations - Plate Voltage Supply. 

CHARACTERISTICS RANGE VALUES 

Note Min Max 

I. Heater Current  I 1.84 2.26 A 
2. Direct Interelectrode Capacitances 

Grid No.1 to plate  2 - 0.065 PF 
Grid No.1 to cathode & heater   2 11.0 15.0 pf 
Plate to cathode & heater . .   2 - 0.013 pF 
Grid No.1 to grid No.2 . . .   2 15.0 20.0 pF 
Grid No.2 to plate  2 4.2 5.2 pF 
Grid No.2 to cathode& heater   2 0.20 0.45 pF 

3. Grid-No.I Voltage  3 -6 -15 V 
4. Grid-No.I Cutoff Voltage. . . . ,4 - -48 V 
5. Grid-No.1 Current   ,5 6 - IPA 
6. Reverse Grid-No.I Current . .   ,3 - 8 mA 
7. Grid-No.2 Current   ,3 -8 +2.0 mA 
8. Peak Emission   ,6 - 300 meek 
9. Interelectrode Leakage 

Resistance   7 1.0 mn 
10. Useful Power Output   8 80 II 

Note I: With 6.3 volts ac or dc on heater. 
Note 2: Measured with special shield adapter. 
Note 3: With deplete voltage of 1000 volts, dc grid-No.2 voltage 
of 300 volts, and dc grid-No.1 voltage adjusted to give a dc 
plate current of 115 mA. 
Note 4: With deplete voltage of 1000 volts, dc grid-No.2 voltage 
of 300 volts, and dc grid-No.1 voltage adjusted to give a dc 
plate current of 1 mA. 
Note 5: With plate and grid-No.2 floating and dc grid-No.1 
voltage of +2 volts. 
Note 6: With grid No.1, grid No.2, endplate tied together; and 
pulse voltage source connected between plate and cathode. Pulse 

C) RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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duration is 2 microseconds, pulse repetition frequency is 60 
pps, and duty factor is 0.00012. The voltage-pulse amplitude 
is adjusted until a peak cathode current of 10 amperes is ob-
tained. After 1 minute at this value, the voltage-pulse ampli-
tude will not exceed 300 volts (peak). 
Note 7: With tube at 20° to 30° C for at least 30minutes without 
any voltages applied to the tube. The minimum resistance between 
any two adjacent electrodes as measured with a 200-volt Megger-
type ohmmeter having an internal impedance of 1.0 megohm, will 
be 1.0 megohm. 
Note 8: In a single-tube, grid-drive coaxial-cavity class C 
amplifier circuit at 400 MHz and for conditions with 5.7 volts 
ac or dc on heater, dc plate voltage of 1000 volts, dc grid-
No.2 voltage of 300 volts, grid-No.1 resistor adjustable be-
tween zero and 10000 ohms, dc plate current of 180 mA maximum, 
dc grid-No.1 current of 30 mA maximum and driver power output 
of 3 watts. 

, 

DATA 3 
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DIMENSIONAL OUTLINE 

AIR-COOLED 
RADIATOR 

PLATE TERMINAL 
CONTACT SURFACE 
1.085 MIN. (NOTE lb) 

GRID-No. 2 TERMINAL 
CONTACT SURFACE 
.985 MIN. (NOTE lc) 

\ 

.200 MiN. 

GRID-No.I TERMINAL 
CONTACT SURFACE 
735 MIN. (NOTE Id) 

060 MIN. 
.090 MIN. 

.175 
t.0I5 .1.. M... .054 MIN  

I.-- 1.250 t 015 
(NOTE lo) 

a 

025 
025 

,e 

AXIAL PIN 
(NOTE ( g) 

CM CERAMIC 

1= (NOTE 2) 

• ELECTRODE-TEMPERATURE 
MEASUREMENT POINT 

RADIATOR CORE 
TEMPERATURE 
MEASUREMENT 
POINT 

.050 MIN. 

.035 MIN. 

.140 

.370 
±.0?0 ,00 

"------bDD ' mm. 
• ___i_ 

L4'- eilgicelVADCEE .480 MIN (NOTE )TERMINAL 

HEATER TERMINAL 
CONTACT SURFACE 
.260 MAX. (NOTE (f) 

92CL-i4866 

1,88 
t.05 

Kota I: The following diametrical space requirements accommo-
date the concentricity of the cylindrical surfaces of the radi-
ator fins, axial pin, and each electrode terminal: 

a. Radiator Band - 1.316" 
b. Plate Terminal - 1.119" 
C. Grid-No.2 Terminal - 1.019' 
d. Grid-No.! Terminal - 0.764" 
e. Heater-Cathode Terminal - 0.519" 
f. Heater Terminal - 0.240" 
g. Axial Pin - 0.071" 

Note 2: Keep all stippled regions clear. Do not allow contacts 
or circuit components to protrude into these annular volumes. 

C) RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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PREFERRED MOUNTING ARRANGEMENT 

SHEET METAL 
US.STD.GAUGE Nal8 

1.250D 2.001 

1.155 2-001 
DIA. 

T .550woo 5.001   tea 
.150 

5.001 31is 

 —1 + 

t==7.1:  

225 

.905 2.001 
DIA. 

.650 2.001 
DU. 

SEE DETAILW--

.051 

.265 2.005 

e2—= 

m --

i—.140 2.005 
1.-.350 2.001 DIA. 

.260 
DIA. 

3/8 6-32 
FILLET 
HEAD 

.300 
2.005 

.850 
2.005 

92CM-9223E12 

Not. I: Contact ring No.97-252 or finger stock No.97-380. 
Note 2: Contact ring No.97-253 or finger stock No.97-380. 
Note 3: Contact ring No.97-254 or finger stock No.97-380. 
Note It: Contact ring No.97-255 or finger stock No.97-380. 

Mote 5: The specified contact ring of preformed finger stock 

and finger stock No.97-380 provide adequate electrical contact, 

but the finger stock No.97-380 is less susceptible to breakage 
than the specified contact ring. Both types are made by Instru-

Bents Specialties Co., Little Falls, N.J. 

DATA 4 
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RECOMMENDED COWLING 
FOR DIRECTING AIR FLOW THROUGH RADIATOR 

AIR 
FROM  
BLOWER 

---

---
;  - 

- =3 

a 

a 

92E5 -920R1 

Tuning Characteristics 
GRID No2 TO GRID Mel 

92CS-I4614 
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6816 
TYPICAL COOLING REQUIREMENTS 

With Cowling 
HU.' f .1.. ff±htlf 
AIR FLOW DIRECTED THROUG 
RADIATOR WITH COWLING AS 
SHOWN IN ACCOMPANYING 

.1 _DIAGRAM. 
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CURVE 

A,B,C,D,E 

PRESSURE DROP— 
INCHES OF WATER 

LESS THAN 0,1 

MAX. ALLOWABLE TEMPERATURE 
RISE WITH INCOMING-AIR TEMP-

ERATURE OF 25 .0 

// ,enuninsisunsi 

  1 immiummuninissinsimmillip  

il  

PLATE DISSIPATION—WATTS 

92CM- 9219 RI 
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6816 
TYPICAL COOLING REQUIREMENTS 

Without Cowling 

AIR FLOW DIRECTED THROUGH RADIATOR 
FROM I" X I k2" ORIFICE LOCATED II/4" 
FROM RADIATOR. 

4 

,   i. .. . 

' MAX. ALLOWABLE TEMPERATURE 
I RISE WITH INCOMING—AIR TEMP— 

ERATURE OF 25% 

2 

........ • . • .... 

PL ATE DISSIPATION—WATTS 

92CM— 922OR 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Typical Constant-Current Characteristics 
With Grid-No. Volts = 300 

Ef • 6.3 VOLTS 
GRID-No.2 VOLTS • 300 
lc/ • GRID-No I MA. 
Ic2 • GRID-No.2 MA. 
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6850 
TWIN BEAM POWER TUBE 
Useful at frequencies up to 470 Mc 

The 685o is the same as the 6524 except for the following 
items: 

Heater, for Unipotential Cathode: 
Voltage  12.6± 10% . . . ac or dc volts 
Current 0  625  amp 

CHARACTERISTICS RAISE VALUES FOR EQUIPMENT DESIRO 

Note Min. Max. 

Heater Current   1 0.588 0.663 amp 

note I: with 12.6 volts ac on heater. 

6-56 DATA WU DIVISION 
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6861 
TRAVELING-WAVE TUBE 

LOW—NOISE AMPLIFIER TYPE 

Uaerui over frequency ranÉe of 2700 tO 3500 AO 

GENERAL DATA 

Electrical: 

Heater, for Unipotertial Cathode: 
Voltage   5  ac or dc volts 
Current at 5 volts  0 65  amp 
Starting current: The maximum instantaneous starting cur— 

rent must never exceed 4 amperes, even momentarily. 
Minimum Cathode Heating Time  1 minute 
Frequency Range   2700 to 3500 Mc 
Cold Insertion Loss   80 db 

Mechanical: 

Operating Position 
Cooling   Natural 
Maximum Overall Length  19-3/8" 
Metal-Shell Diameter  1.375" ± 0.005" 
Weight (Approx  )  1-1/2 lbs 
Collector-Terminal Connector. . . Birnbach No.403 Banana Jack 
RF Connectors: 

Input terminal Type N UG-18B/U Plug 
Output terminal  Type N UG-18B/U Plug 

Base  Octal 8-Pin 
BOTTOM VIEW 

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

tion 
Pin 3-Hel ix 
Pin 4-Grid No.4 

Absolute Maximum and Minimum Ratings, 

DC COLLECTOR VOLTAGE  500 max. volts 
DC HELIX VOLTAGE  500 max. volts 
DC GRID-No.4 VOLTAGE  500 max. volts 
DC GRID-No.3 VOLTAGE  300 max. volts 
DC GRID-N0.2 VOLTAGE  75 max. volts 
DC GRID-No.1 VOLTAGE  20 max. volts 
DC COLLECTOR CURRENT  Pa 
DC HELIX CURRENT  500 max. 5 max.à Pa 
MAGNETIC FIELD STRENGTH   400 min. ° gausses 
PEAK RF POWER INPUT   100 max. watts 
AVERAGE RF POWER INPUT  0.4 max. watt 
METAL-SHELL TEMPERATURE 

(At hottest point)  qt 175 max-

Any 

Pin 5-Grid No.3 
Pin 6-Grid No.2 
Pin 7-Heater 
Pin 8-Heater, 

Cathode 

Values: 

• During alignment of the tube in the rsegnetic—focusing field, the helix 
current may exceed this value for short periods, but should never ex— 
ceed 25 µa. 

▪ See next page. ...Indicates a change. 
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oe) 6861 

TRAVELING-WAVE TUBE 

Typical Operation at 3100 Mc: 

DC Collector Voltage   400 volts 
DC Helix Voltage   375 volts 
DC Grid-No.4 Voltage   200 volts 
DC Grid-No.3 Voltage   40 volts 
DC Grid-No.2 Voltage (Approx.) 20 volts 
CC Grid-No.1 Voltage   0 volts 
DC Collector Current   150 pa 
DC Helix Current   0.5 pa 
DC Grid-No.4 Current 
DC Grid-No.3 Current each less than 1 pa 
DC Grid-No.2 Current 
DC Grid-No.1 Current 
Magnetic-Field StrengthT   525 ± 5% gaussés 
Gain (Low level)   25 db 

1 mw 
Noise Figure   6.5 db 
Power Output (Saturated)   

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note en. lax. 

Heater Current   1 0.45 0.85 amp 
Input VSWR (Non-operating) . 2 - 1.7 
Output VSWR (Non-operating). 2 - 2 
DC Helix Voltage   3 350 390 volts 
DC Grid-No.4 Voltage   3 160 275 volts 
DC Grid-No.3 Voltage   3 20 50 volts 
Saturated Power Output   3 0.25 - mw 
Gain   3 20 - db 
Noise Figure   3 - 7 db 

Note 1: With heater voltage of 5 vats. 

Note 2: Measured at specified connector over the frequency range of 2700 
to 3500 Mc. 

Note 3: Adjusted for optimum noise figure with a magnetic field of 525 
gausses, signal frequency of 5100 Mc, and heater voltage of 5 volts. 

OPERATING CONSIDERATIONS 

The magnetic fteLd required for focusing the electron 
beam of the 6861 may be obtained from a solenoid or 

permanent magnet capable of providing a uniform field of 
525 gausses over the length of the tube axis starting 2 

inches from the groove near the base end of the metal 
shell and continuing for at least 9 inches along the tube 

axis. 

This value of field'strength will focus the electron beam, but noise 
„L figure will not be optimum. 

T For RCA Solenoid Type MW-4900. 
-.Indicates a change. 
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6861 

TRAVELING —WAVE TUBE 

SECTION A-A' 

COLLECTOR 
TERMINAL 
BIRNBACH 

BANANA JACK 
Ns 403) 

INPUT 

1.7"MIN. 
FOR EITHER 
CONNECTOR 

19 /5 
MAX. 

17" 
MAX. 

r  A 

1527/32" 

.115" 
t..003.14 

e 
1.428" 
t.005" 

1i ¡Jo 

IV: MAX.- 7/; MIN. 

OUTPUT 

T VPE"N" 
CONNECTORS 
(0G- 88/U) 

" 

1.380" MAX. 

METAL 
SHELL 

1.375" 
3.005" D1A. 

DETAIL OF GROOVE 
AND KEYWAY 

mAx. OCTAL 8-PIN 
BASE 

I.290" 
I. 7+003" DIP. 

—4—.145" 
4003" 

92CM-8954R1 

7-58 
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6861 

/ 
NOISE—FIGURE CHARACTERISTICS 

26 
.o 

724 
5 22 e 

20 
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NO
IS
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FI
GU
RE
 
-
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Ef = 5 

COLLECTOR 
GRID-No.4 
GRID-No.3 
GRID-No.2 
MICROAMPERES 

GRID 
SIGNAL 
FIELD 

(GAUSSES) 

VOLTS 

Vol 
FREQUENCY 

STRENGTH 

VOLTS 
VOLTS 
VOLTS 
VOLTS 

CONNECTED 

=400 
=200 
=40 
ADJUSTED 
- 

ALONG 
=525 

150 

(Mc) 

TO 

TO CATHODE 
=3100 
HELIX 

GIVE 

AXIS 

COLLECTOR 

AT SOCKET 

\\,........., 

360 370 380 
HELIX VOLTS 

92CS -8965i 

Ef =5 

COLLECTOR 
HELIX 
GRID-No.4 
GRID-No.3 
GRID-No.2 

INDICATED 
GRID 
SIGNAL 
FIELD 

(GAUSSES) 

VOLTS 
VOLTS 

VOLTS 
VOLTS 
VOLTS 
VOLTS 

No.1 CONNECTED 
FREQUENCY 

STRENGTH ALONG 
-525 

=400 

} ADJUSTED 

ADJUSTED 

(140=3100 

MINIMUM 

TO CATHODE 

HELIX 

TO 

TO 

AXIS 

GIVE 
NOISE 

GIVE 

AT SOC 

100 140 180 100 200 
COLLECTOR MICROAMPERES (Ici) 

92CS-89681 
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6861 

TRAVELING-WAVE TUBE 

NOISE - FIGURE 
CHARACTERISTICS 

28 

7 26 
24 

22 

6. 

Ef = 5 VOLTS COLLECTOR VOLTS = 400 
HEL IX VOLTS = 375 GR ID-No.4 VOLTS = 200 
GR ID-No.3 VOLTS = 40 
GR ID-No.2 VOLTS ADJUSTED TO GIVE 
COLLECTOR MICROAMPERES = 150 

GR ID No. I CONNECTED TO CATHODE AT SOCKET 
SIGNAL FREQUENCY (Mc) = 3100 
FIELD STRENGTH ALONG HELIX AXIS 

(GAUSSES) ,- 525 

2900 3100 33 
SIGNAL FREQUENCY - INC 92C5 -89711 

SATURATION CHARACTERISTICS 

Ef = 5 VOLTS COLLECTOR VOLTS = 600 
HEL IX VOLTS = 375 GR ID-No.4 VOLTS -- 200 
GRID-No.3 VOLTS = 40 
GRID-No.2 VOLTS ADJUSTED TO GIVE 
COLLECTOR MICROAMPERES = 150 

GRID No. I CONNECTED TO CATHODE AT SOCKET 
SIGNAL FREQUENCY (Mc) - 3100 
FIELD STRENGTH ALONG HELIX AX IS 

(GAUSSES) = 525 

--.....\ 

'''..\\ I ....................................- 

) 

, 
-60 -40 - - 

POWER INPUT - dim 92C5-69122T 

10-56 TUBE DIVISION 
10040 C011•01,1 ION OF A.. • HAeelsoN. NEW 1.510 
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6861 

INPUT—MATCHING CHARACTERISTIC 

1.5o 

WITH NO VOLTAGES APPLIED TO TUNE 

2800 2800 3000 3200 3400 3600 
FREQUENCY - Mc 

92CS-9018T 

10-56 CE-9018T 
TUBE DPIMUCW4 
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6883B/8032A/8552 

Beam Power Tube 
HIGH POWER SENSITIVITY 

RCA "DARK HEATER" WITH 12- TO 15-VOLT RANGE 
85 WATTS CW INPUT (ICAS) 50 WATTS CW INPUT (ICAS) 

UP TO 60 Mc AT 175 Mt 
CONTROLLED ZERO-BIAS CONTROLLED POWER OUTPUT 

PLATE CURRENT AT REDUCED HEATER VOLTAGE 

For RF Power Amplifier and Oscillator Service and as an 
AF Power Amplifier and Modulator in Both Mobile and 
Fixed Equipment. The 6883B/8032A/8552 is Unilaterally 
Interchangeable with types 6883, 6883A, and 8032. 

The 6880/No32A/8552 ts the same as 
the following items: 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)  12.6 volts 
Current at heater volts - 12  6 0  562 amp 
Minimum heating time  60 sec 

Direct Interelectrode Capacitances:' 
Grid No.1 to plate  0.24 max. 

e With no external shield. 

the 6126B/8298A exceOt for 

pf 

CHARACTERISTICS RANGE VALUES 

Test No. Note Nin. tax. 
1 Direct Interelectrode 

Capacitances: 
Grid No.1 to plate  1 - 0.24 pf 

Note 1; With no external shield. 

SPECIAL PERFORMANCE DATA 

(_, 1 Stationary Equipment Operation: 

Design 
Nin. Center Nam. 

Heater, for Unipotential Cathode: 
Voltage (AC or DC1w   - 12.6 - volts 
Current at 12.6 volts  0 . 525 - 0.600 amp.. 

Useful Power Outputw  59 - - watts 

y iitleir,ereerel pee:151=4!=ciiilele1===eilbU2(c= 
long life. 

" In a single—tube, self—excited oscillator circuit, and with ac heater 
voltage of 12.6 volts. dc plate voltage of 600 volts, dc grid—No.2 
voltageof 200 volts, grid—No.1 resistor of 24,000 i 100 ohms, dc plate 
current of 150 max. ma., dc grid—N0.1 current of 2.5 to 3 ea., and 
frequency of 15 mc. 

Indicates a change. 
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6883B/8032A/8552 

Mobile Equipment Operation: 

Design 
Mtn. Range Max. 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)'   - 12-15 - volts 

.. Current at 13.5 volts   0.550 - 0.620 amp 
Useful Power Output IY  59 - - watts 
Useful Power Output II  See tote Z 

It is recommended that the heater voltage operate within the range of 
12.0 to 15.0 volts and within excursions from 10 to 15 volts in battery 
operatiorl. See Useful Power Output fist II and Overvoltage Pests. 
In a single-tube, self-excited oscillator circuit, and with ac heater 
voltage of 12.6 volts, dc plate voltage of 600 volts, dc grid-No.2 
voltageof 200 volts, grid-No.1 resistor of 24,000 ± 10% ohms, dc plate 
current of 150 max. ma., dc grid-No.I current of 2.5 to S me., and 
frequency of 15 Mc. 
With conditions in note (y) above, reduce heater voltage to 10 volts. 
Useful power output will be at least 90% of the power output et heater 
voltage of 12.6 volts. 

Overvoltage Heater Life Teats: 
Continuous heater life tests are performed periodically on 

sample lots of tubes with 16 volts on the heater, all other 

electrodes "floating". Intermittent heater life tests are 
performed periodically on sample lots of tubes with 22 volts 

on the heater, a cycle of I minute "ON" and 4 minutes "OFF". 
After 1000 hours of the continuous heater life test and after 

48 hours of the intermittent heater life test, the following 

tests are performed: 

With heater voltage of 13.5 volts and ± 100 dc volts between 
cathode and heater, the heater-cathode leakage current will 

not exceed 100 microamperes. 

With ac or dc heater voltage of 13.5 volts, grid-No.I volts 
= -200and cathode, grid No.2, and plate grounded, the minimum 
grid-No.I leakage resistance will be 10 megohms. 

Withac ordc heater voltage of 13.5 volts, plate volts = -200, 

and cathode grid No.! and grid No.2 grounded, the minimum 

plate leakage will be 10 megohms. 

-6. Indicate" change. 

o 

(72) 

o 
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6884 

Beam Power Tube 
CERMOLOX TYPE 

OXIDE-COATED CATHODE FORCED-AIR COOLED 
80 WATTS CW POWER OUTPUT 40 WATTS CW POWER OUTPUT 

AT 400 MHz AT 1215 MHz 

For Use in Compact Aircraft, Mobile, and Stationary Equipment 

The 6884 is the same as the 6816 except for the following items: 

Heater, for Unipotential Cathode 
526.5 typ V 

Voltage (AC or DC)  129.2 max V 

Current at heater volts = 26  5 0  54 A. 1 

CHARACTERISTICS RANGE VALUES 

Note Pin. Max. 

Heater Current  I 0.48 0.60 A.-
Useful Power Output   8 80 - W 

Note I: With 26.5 volts cc or dc on heater. 

Mote 8: In a single-tube, grid-driven coaxial-cavity class C 
amplifier circuit at 400 7.11.1z and for conditions with 24.0 volts 
ac or dc on heater, dc plate voltage of 1000 volts, dc grid-
No.2 voltage of 300 volts, grid-No.1 resistor adjustable between 
zero and 10,000 ohms, dc plate current of 180 mA maximum, de...-
grid-No.1 current of 30 mA maximum, and driver power output of.-
3 watts. 

Indicate. • change. 
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6894 

Half-Wave Mercury-Vapor Rectifier 

) 

The 6894 is the sane as the 6895 escePt for the foLlowing items: 

Mechanical: 

Overall Length  10-3/32" ± 7/16" 
Socket  Johnson No.123-211, or equivalent 
Base Skirted Médium-Metal-Shell Jumbo 4-Pin 

with Bayonet (JEDEC No.A4-69) 
Basing Designation on BOTTOM VIEW  4AT 

Pin 1 - No Internal 
Connection 

Pin 2 - Filament, 
Cathode 
Shield 

CAP 
JEDEC No.5 

T20 BULB 

ZONE WHERE 
CONDENSED-
MERCURY 

TEMPERATURE 
SHOULD BE 
MEASURED 

BASE JEDEC 
No. A4-69 

92CM-9229R1 

Pin 3 - No Internal 
Connection 

Pin 4 - Filament 
Cap - Anode 

m: 31/327 

...Indicates a change. 
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6949 

SUPER-POWER SHIELDED-
GRID BEAM TRIODE 

COAXIAL-ELECTRODE STRUCTURE WATER-COOLED ELECTRODES 
500-KW CW POWER OUTPUT INTEGRAL WATER DUCTS 

Useful with full input up to 75  

GENERAL DATA 
Electrical: 

Filament, Multistrand Thoriated Tungsten: 

Voltage (Single-phase AC or DC) • • • • f7.3 min. volts 
7.8 max. volts 

Current at 7.3 volts  1040 amp 
Current at 7.8 volts  1130 amp 
Starting current  Must never exceed 1700 amperes, 

even momentarily 
Cold resistance 0  0013 ohm 
Minimum heating time  60 seconds 

Amplification Factor, for dc grid 
volts = -50anddc plate voltage 
adjustedtogivedc plate current 
of 10 amperes   60 

Direct Interelectrode Capacitances: 
Grid to plate   12 i•ed 
Grid to filament  1300 ',of 
Plate to filament   160 ie 

Mechanical: 

Operating Position Vertical, with lifting ring up 
Maximum Overall Length  40" 
Maximum Diameter  10.06" 
Weight (Approx  )   140 lbs 
Terminal Connections (See Dimensional Outline): 

Fc -Filame nt KR2 -Flange 
Cylindrical Input-
Terminal 

P F - Fi lament KR, 
Flange KR 

Terminal 
KIR -Output-

1 Circuit - 
Return 
Terminal 

P-Plate 
Terminal 

Air Cooling: 

KR3 

fr 

Circuit-
Return 
Terminal 

KR -Cylindrical 
3 Input-

Circuit - 
Return 
Terminal 

G- Grid 
Terminal 

It is important that the temperature of any external part 

of the tube should not exceed 1500 C. In general, forced-
air cooling of the ceramic bushings will not be required 
unless the 6949 is used in cavity-type circuits or in a 

confined space without free circulation of air. Under such 
conditions, provision should be made for blowing an adequate 

quantity of air at the ceramic bushings to limit their 

temperature to 150° C. Forced-air cooling of the output-

7-58 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
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6949 
SUPER-POWER SHIELDED-

GRID BEAM TRIODE 

circuit- return termina! (K R, 8nd the flange Input-circuit-
return terminal 114 2 I may be necessary to prevent exceeding 

the maximum temperature rating of 150 0 C, particularly 

at vhf frequencies. 

Water Cooling: 
Water cooling of the beam-forming cylinder, grid-terminal, 
and the plate is required. The water flow must start before 

application of any voltages and preferably should continue 

for several minutes after removal of all voltages. Inter-
locking of the water flow for each of the cooled elements 

with all power supplies is recommended to prevent tube 
damage in case of failure of adequate water flow. The use 

of distilled water is essential. 

Water Flow: 
Absolute 

Min. 
Flow 

To plate (In direction 
shown on Dimensional 
Outline): 
Forplate dissipation 

up to 125 kw. . .   40 
For plate dissipation 

of 260 kw   60 
For plate dissipation 

of 330 kw   70 
For platedissipation 

of 400 kw   80 
To grid-terminal 

connector   1 
To beam-forming 

cylinder  7 8 9 50 
Outlet Water Temperature (Any outlet) . . 70 max. OC 
Minimum Plate-Water-Column Resistance . 1/2 megohm per kv of 

dc plate voltage 
150 max. oc 
150 max. °C 

Typical Pressure Max. 
Flow Drop for Gauffe 
gpm Tybical Pres-

Flow sure ° 
psi Psi 

Ceramic-Bushing Temperature 
Metal-Surface Temperature   

44 

66 

77 

88 

18 100 

35 100 

48 100 

65 100 

Fittings: 

Fittings for the plate and beam-forming-cylinder water con-
nections may be obtained from the Breco Division, Perfecting 
Service Co., 332 AtandoAve.,Charlotte 6, North Carolina, USA. 

#.°. See next page. 
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6949 
SUPER-POWER SHIELDED-

GRID BEAM TRIODE 

LINEAR RF PER AMPLIFIER 
Single-Sideband Suppressed-Carrier Service 

Crest of modulation conditions 

Maximum GCS. Ratings, Absolute Values: 

For altitudes up to5,0oo feet and frequencies up to 75 Mc 

DC PLATE VOLTAGE  20000 max. volts 
MAX.-SIGNAL DC PLATE CURRENT  60 max. amp 
MAX.-SIGNAL PLATE INPUT   1100000 max. watts 
MAX.-SIGNAL DC GRID CURRENT   1.5 max. amp 
PLATE DISSIPATION (Average)   400000 max. watts 

Typical CCS Class 13 Operation at 10 Mc: 

DC Plate Voltage  18000 volts 
DC Grid Voltage (Approx.) *  -300 volts 
Zero-Signal DC Plate Current  5 amp 
Effective RF Load Resistance  170 ohms 
"Single-Tone" Operation:* 
Max.-signal dc plate current  57 amp 
Max.-signal dc grid current   0.35 amp 
Max.-signal peak rf grid voltage. .   1900 volts 
Max.-signal driving power (Approx.) 10000" watts 
Max.-signal power output (Approx.). . 600000 watts 

"Two-Tone" Operation:éé 
Average dc plate current  37 amp 
Average dc grid current   0.22 amp 
Peak envelope rf grid voltage . . .   1900 volts 
Average power output (Approx  )   300000 watts 
Peak envelope power output (Approx.)  600000 watts 

RF POWER AMPLIFIER -- Class C Telegraphy" 
and 

RF POWER AMPLIFIER -- Class C FM Telephony 

Maximum CCS Ratings, Absolute Values: 

For altitudes uPto5,000 feet and frequencies uP to 75 lic 

DC PLATE VOLTAGE  20000 max. volts 
DC GRID VOLTAGE   -1000 max. volts 
DC PLATE CURRENT  50 max. amp 
DC GRID CURRENT   1.5 max. amp 
PLATE INPUT   1000000 max. watts 
PLATE DISSIPATION   400000 max. watts 

Typical CCS Operation at 425 Kc: 

DC Plate Voltage  17500 volts 
DC Grid Voltageà  -625 volts 
Peak RF Grid Voltage  2000 volts 
DC Plate Current  40 amp 
DC Grid Current   1 amp 

0,0....,,,,,*,41,,M,A: see next page. 
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6949 
SUPER-POWER SHIELDED-

GRID BEAM TRIODE 
Driving Power (Approx.) é  2000 watts 
Useful Power Output (Approx.} . .   500000 watts 

CMARACTERISTICS RAMIE VALUES FOR EQUIPMENT DESIGN 
Note Min. Max. 

Filament Current  1 870 1100 amp 
Amplification Factor  1,2 40 74 
Direct lnterelectrode Capacitances: 
Grid to plate   20 ma 
Grid to filament  - 1150 1550 µµf 
Plate to filament   - 140 170 pµf 

Note 1: With 7.9 volts ac on filament. 
Mote 2: For dc grid volts • -so and de plate voltage adjubtehl togivede 

plate current of 10 amperes. 

le Directly across cooled element fer the indicated typical flew. 

• At tube inlets. 

e Continuous Commercial Service. 

• Obtained from a fixed supply. Value should be adjusted to give 
indicated value of zero-signal plate current. 

e "Single-Tone' operation refers to that class of amplifier service in 
which the grid-No.1 input consists ofamonofrequency rf signal having 
constant amplitude. This signal is produced in a single-sideband 
suppressed-carrier system when a single audio frequency of constant 
amplitude is applied to the input of the system. 

:: Includes tube losses, circuit losses, and 'swamping power' losses. 

M .Two-Tone . operation refers to the simultaneous amplification of the 
two equal-amplitude, radio-frequency signals resulting frommmodulation 
of a single-sideband, suppressed-carrier transmitter by two audio-
frequency signals of equal amplitude. The data shown for "Two-Tone' 
modulation refer to the case in which the peak amplitude of the 
resultant rf grid signal is equal tothe 'Max.-Signal Peak RF Grid-mo.1 
Voltage' as specified under 'Single-Tone' modulation. 

41# Key-down conditionspertube without amplitude modulation. Modulation 
essentially negative may be used if the positive peak of the audio-
frequency envelope does not exceed 115S of the carrier conditions. 

• Obtained from fixed supply. 

i Additional driving power is required at frequencies where circuit 
losses become significant. 

OPERATING CONSIDERATIONS 

A high-speed, electronic protective device must be used 
to remove the plate voltage within a few microseconds In the 

event of abnormal operation such as internal arcing. The 
protective device employed to remove the plate voltage in 
any Installation must be approved by the RCA Electron Tube 

Division. In addition, the grid circuit should be provided 

with overload relays which will act to remove within a period 

of 0.1 second all grid power in the event of excessive grid-
current flow. Inquiries concerning a high-speed, electronic 

protective device for removal of plate voltage from the 6949 

may be addressed to Commercial Engineering, Electron Tube 

Division, RCA, Harrison, N.J. 

7-91 ELECTRON TUBE. DIVISION TENTATIVE DATA 2 
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6949 
SUPER-POWER SHIELDED-

GRID BEAM TRIODE 

The 6949 can be operated with maximum rat ings at frequencies 

up to 75 Mc and with reduced ratings to higher frequencies. 

The capab I I it ies of the 6949 for operat ion at higher frequenc ies 

and at higher powers have not yet been determined but requests 

for Informat ion on specific applications will be welcomed. 

PLATE 
WPTER-CONNECTIO 

PLUG BREW Pe 32-BS 
(NOTES 1.36.7) 

STD. 
LIFTING RING 

PLATE 
TERMINAL 

CERAMIC  

EIUTPUT-CIRCUIT 
RETURN TERMINAL 

KR, 
FLANGE 

INPUT- CIRCUIT MAX. 
RETURN TERMINAL 

KR, .38504 

IN 
.8 :24-
MIN. , 
6 I 

 6.$13.6.4AR. 

SAFETY 
CABLE 

(NOTE S) 

ream (NOTE e) 

31 

iH- e.62t.IO 

1342' 
P20. 

rffl. (NOTES) 
10.06-

162f, 

CYLINDRICAL 1— L   
INPuT-CIRCUIT 

3.50-6.10" RETURN TERMINAL TERMINAL 

IN ve: 
 1••*+  

muh  

4.475.03 t x.12-

BEAm-FORmiNG-CYL 
WATER-CONNECTION 3.70" 
PLUG BREW NPE4m4 8.84* 

(NOTES 2.31.71 I :Ate OUT 

FILAMENT FLANGE 
TERMINAL FF 
(NOTE 4) 6.12-MAx. 

KATZ 
UAL., Me 

NOTE 6 

4 ,2-. 
(NOTE 4) 

Rotes 1 to 8: See next page. 

EXHAUST TUBE COVER: 
MARE NO CONNECTION 

4—.00 NOT REMOVE 

HT 
OF D  OT  +I,ZE 

TUBE 

40 MAR 

7-58 ELECTRON TUBE DIVISION TENTATIVE DATA 3 
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6949 
SUPER-POWER SHIELDED-

GRID BEAM TRIODE 

9.50" 
8'06" 

±.10" 

10.06" MAX 

8.82" +.06" 

6.56" 5.06"-

CERAMIC 

GRID 
TERMINAL 

18 HOLES 
TAPPED I/4-28 

18 HOLES N.F. TO MIN 
EQUALLY SPACED DEPTH OF .38" 
WITHIN 7.035" FOR EQUALLY SPACED 

92CM-9295 1/4 DIA. BOLTS WITHIN t.06" 

SECTION A-A' 

NOTE I: SOCKET No.412-135 1-1 /2" FOR THIS PLUG MAY BE 

OBTAINED FROM BRECO DIVISION, PERFECTING SERVICE CO., 

332 ATANDO AVE., CHARLOTTE 6, N.C. 

NOTE 2: SOCKET No.4EF4 1/2" (WITH FEMALE PIPE-THREAD 

CONNECT ION) OR SCCKET No.4EM4 1/2" (WITH MALE PI PE-THREAD 

CONNECT ION) MAY BE OBTAINED FROM SUPPLIER INDICATED 

IN NOTE I. 

NOTE 3: DIRECTION OF WATER FLOW THROUGH TUBE MUST BE 
IN DIRECTION IND ICATED BY MARKINGS AT WATER CONNECTIONS. 

NOTE 4: USE FOR FILAMENT POWER ONLY. INPUT-CIRCUIT 
RETURN SHOULD BE MADE TO BOTH I NPUT-CIRCU IT-RETURN TERMINALS 

(K R2 & KR, ); OUTPUT-CIRCUIT RETURN SHOULD BE MADE TO 

OUTPUT-C IRCU IT-RETURN TERMINAL ( KRI I. 

NOTE 5: REMOVE THIS CABLE BEFORE OPERATING TUBE AND KEEP 

CABLE FOR FUTURE TUBE HANDLING. 

NOTE 6: DO NOT TAMPER WITH THESE BOLTS. 

Notes 7 & 8: See next page. 

7-58 ELECTRON TUBE DIVISION 
!APO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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GROOVE 

6949 
SUPER-POWER SHIELDED-

GRID BEAM TRIODE 

NOTE 7: INLET WATER CONNECTIONS IINI ARE BOTH ON SAME 

SIDE OF TUBE AND TO THE RIGHT WHEN TUBE IS VIEWED WITH 
NAME PLATE TOWARD OBSERVER. 

NOTE 8: THIS AREA IS SUBJECT TO A MAXIMUM TAPER OF 
0.060" TO THE INCH. THE MAXIMUM DIAMETER ALONG THIS TAPER 

WILL BE ON THE END TOWARD THE CERAMIC. 

DETAILS OF SUGGESTED WATER-COOLED 
GRID -TERMINAL CONNECTOR 

DRILL 16 HOLES 
"H" DRILL 

COPPER TUBING 
SOLDERED IN GROOVE r---- Me" 

.125' R. 

_VIEW AT A—A'  
J25" V," 

92CM-9294 

7-58 
ELECTRON TUBE DIVISION 

lbel0 C011,01tATION OF »AMC", MAIMSON. NEW JEIISEY 

CE -9296C 
-9294 
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6952 

Beam Power Tube 

) 

2 MEGAWATTS PEAK POWER OUTPUT IN 
SHORT-PULSE SERVICE AT 425 Mc 

PULSE LENGTH LOW FILAMENT POWER 
TO 15 MICROSECONDS FOR AIRBORNE USE 

LIQUID COOLED 

For Grid-Driven, Plate-Pulsed Amplifier Ap-
plications atFrequencies from 174 to 600 Mc 

Electrical: 

Filamentary Cathode, Multistrand, Matrix-Type, Oxide-Coated: 
Voltage:' 

Maximum, with dc or 60 cps 
ac excitation  1.00 volt 

Maximum, with 400 cps 
ac excitation  1.05 volts 

Typical, with dc or 60 cps 
ac excitation  0.95 volt 

Current: 
Typical operation value at 

0.95 volt, with 60cps excitation 495 amp 
Minimum time to reach operating 

filament voltage   30 seconds 
Minimum time at normal operating 

filament voltage before other 
voltages are applied   90 seconds 

Mu-Factor, Grid No.2 to Grid No  1   7 
Direct Interelectrode Capacitances: 
Grid No.1 to plate   0.15 max. pf 
Grid No.1 to grid No.2 and cathode 500 Pf 
Plate to cathode and grid No.2   30 Pf 
Grid No.2 to cathode 

(Including bypass capacitors)  19000 max. pf 

Mechanical: 

Operating Position  Tube axis vertical, either end up 
Overall Length 
Maximum Diameter   11.25" 
Weight (Approx.)   
Terminal Connections (See Dimensional Outline): 

F -Insulated Filament Ter- P 
minal and Coolant Connection 

F -Uninsulated Filament Terminal 
for DC Circuit Returns and 
Coolant Connection 

GI -17F Grid-No.1 Terminal GWy 
Contact Surface 

Gi vi -DC Grid-No.1 and Coolant Connection nn FR 
G2 -DC Grid-No.2 and Coolaat Connection 
KR -RF Cathode Terminal Contact Surface for Circuit 
P-RF Plate Terminal Contact Surface 
Plw -CC Plate and Coolant Connection 

8.62" t 0.31" 

38 lbs 

Returns 

.e— indicates a change. 

0 RADIO CORPORATION OF AMERICA 
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6952 
Thersal: 

Ceramic-Insulator Temperature  150 max. 
Metal-Surface Temperature  100 max. 
Minimum Storage Temperature, 

without cooling liquid in 
coolant ducts  -65 min. °C 

External Gas Pressureb   60 max. Psia 

Air Cooling for Insulators and Contact Areas: 
it is important that the temperature of any external part 

of the tube not exceed the value specified. In general, 
forced—air cooling of the ceramic insulators and the adjacent 

contact areas may be required if the tube is used in a 

confined space without free circulation of air. Under such 

conditions, provision should bemade for blowing an adequate 
quantity of air across the ceramic insulators and adjacent 
terminal areas to limit their maximum temperature to the 

value specified. 

Liquid Cooling: 
Liquid cooling of the filament block, dc cathode block, 

grid—No.1 block, grid—No.2 block, and plate is required. 

When tube operation under low ambient temperatures is re— 

quired, the recommended coolant is inert liquid FC75 (Made 

by the Fluorochemical Division, Minnesota Mining and Manu— 
facturing Co., 900 Bush Avenue, St. Paul 6, Minnesota/ but 

ethylene glycol mixed with water in the proportion of 60% 
ethylene glycol to 40% water by weight can be used. When 

the environmental temperature permits, the coolant may be 

water; the use of distilled water or filtered deionized 
water is essential. The liquid flow must start before 

application of any voltages and preferably should continue 

for several seconds after removal of all voltages. Inter— 

locking of the liquid flow through each of the cooled 

elements with all power supplies is recommended to prevent 

tube damage in case of failure of adequate liquid flow. 

Flow: 

Liquid Pressure at any outlet  100 max. psi 
Water Flow: 

oc 
°C 

' 

Max. Pressure 

Absolute Typical Differential 

Min. Flow for Typical 
Flow Flowc 
finn Ow psi 

Through Filament block. . . • 0.5 0.8 8 
Through dc cathode block. . • 0.5 0.8 8 
Through grid-No.1 block . . • 0.5 0.8 6 
Through grid-No.2 block . . • 0.5 0.8 8 
Through plate: 

For plate dissipations up 
to 5 kw (Av.)   5 7 5 

For plate dissipations of ' 
5kw to 8 kw (Av.) . . . . 8 10 10 ( ) 

Resistivity of Water at 25°C   1 min. megonm-cm 

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



6952 

Absolute 
Nin. 
Flow 

TyPical 
Flow 

Aim /Pm 

Max. Pressure 
Differential 
for Typical 

Flowc 
Psi 

Water Temperature 
from any outlet  70 max. °C 

Storage Temperature  See footnote d 

FC75 Flow: 

Through filament block . . . . 1.0 1.2 20 
Through dc cathode block . • . 1.0 1.2 20 
Through grid-No.1 block. . • . 1.0 1.2 14 
Through grid-No.2 block. . . . 1.0 1.2 20 
Through plate: 

For plate dissipation up 
to 5 kw (Average)  10 12 20 

For plate dissipations of 
5 kw to8 kw (Average). . . 20 24 80 

Outlet-Liquid FC75 Temperature 
from any outlet  70 max. °C 

Storage Temperature with liquid 
FC75 in Coolant Courses  -65 min. 

Liquid FC75 Temperature for 
Tube Operation   -25 min. 

Ethylene-Glycol-Water Solution Flow: 

Through filament block . . . . 1.0 1.2 18 
Through dc cathode block . . . 1.0 1.2 18 
Through grid-No.1 block. . . . 1.0 1.2 12 
Through grid-No.2 block. . . . 1.0 1.2 18 
Through plate in direction 

shown on Dimensional Outline: 
For plate dissipation up 
to 5 kw (Average)  6 8 7 
For plate dissipations of 
5 kw to 8 kw (Average) . . 16 18 40 

, Outlet-Solution Temperature 
from any outlet  60 max. °C 

Min. Plate-Solution-Column 
Resistance at 25° C  10 min. megohms 

Storage Temperature with Solution 
in Coolant Courses   -45 min. °C 

Solution Temperature for 
Tube Operation   -20 min. °C 

PULSED RF AMPLIFIER 

For frequencies from 174 to 600 Mc. and amaximum 
time as sPecified in any 3000-microsecond interval. 

Maximum Ratings, Absolute-Maximum Values: 

"OA" Time 15µsec qo ihsec 
Peak Positive-Pulse 

Plate Voltage.   55000 max. 30000 max. volts 

OC 

• RADIO CORPORATION OF AMERICA 
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6952 

"ON" nee I5P44c 70 st.teC 

Peak Positive-Pulse 
Grid-No.2 Voltagef. ,  2200 max. 2200 max. volts 

DC or Peak Negative-Pulse 
Grid-No.1 Voltage   400 max. 400 max. volts 

Peak Plate Current  80 max. 30 max. amp 
Peak Grid-No.2 Current  15 max. 3 max. amp 
Peak-Rectified 
Grid-No.1 Current   15 max. 3 max. amp 

DC Plate Current  0.320 max. 0.500 max. amp 
DC Grid-No.2 Current  0.060 max. 0.060 max. amp i 
DC Grid-No.1 Current  0.060 max. 0.060 max. amp 
Plate Input (Average)   16000 max. 9000 max. watts 
Plate Dissipation (Average) • • 8000 max. 5000 max. watts 

Typical Plate-Pulsed Operation: 

In Class Bservice at 425 Nesmith 
a rectangular waveshape pulse. 

Pulse meldtA 13asec ilopetc 
Duty factor 0.004 o.o28 

Peak Positive-Pulse 
Plate Voltage*  50000 19000 volts 

Peak Positive-Pulse 
Grid-No.2 Voltagef   1800 1700 volts 

Peak Negative-Pulse 
Grid-No.1 Voltagek   325 250 volts 

Peak Plate Current   75 25 amp 
Peak Grid-No.2 Current   8 1 amp 
Peak Rectified 
Grid-No.1 Current  10 0.5 amp 

DC Plate Current   0.3 0.45 amp 
DC Grid-No.2 Current   0.03 0.02 amp 
DC Grid-No.1 Current   0.04 0.01 amp 
Peak Driver Power 
Output (Approx.)   20000 2000 watts 

Useful Peak Power Output . . .  2000000 225000 watts 

Because the filament, when operated near the maximum voltage value, 
provides emission in excess of any requirements within tube ratings, 
during operation of the tube, the filament voltage should be reduced 
to a value that will give adequate but not excessive emission. Care— 
ful attention to maintaining the value of filament voltage consistent 
with adequate emission will conserve tube life. The filament voltage 
should be measured at the filament liquid coolant connections on the 
tube side of the threads. This procedure is essential for accurate 
measurement of the filament voltage. At 400 cycles some heating of 
the filament leads and rf cathode terminal (cathode header) occurs; 
this condition is not detrimental to tube operation or tube life. 

I/ This pressure is related to the output—cavity pressurization as re— 
quired to prevent corona or external arc—over. 

C Measured directly across cooled element for the indicated typical flow. 
d The tube coolant ducts must be free of water before storage or ship-

ment of the tube to prevent damage from freezing. 
e The magnitude of any spike on the plate voltage pulse should not ex— 

ceed its peak value by more than 4000 volts, and the duration of any 
spike when measured at the peak—value level should not exceed 10% of 
the maximum ON time. The output cavity must be pressurized as re— 
quired to prevent corona or external arc—over at the ceramic insulator. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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The magnitude of any spike on the grid-No.2 voltage pulse should not 
exceed its peak value by more than 250 volts. and the duration of any 
spike when measured at the peak-value level should not exceed 10% of 
the maximum 'ON' time. 

A negative dc voltage of 300 volts maximum may be applied to grid 00.2 
to prevent any tube conduction between pulses. 

The grid-No.I voltage may be . combination of fixed and self bias ob-
tained from a series grid resistor. 

COARACTERISTICS RANGE VALUES 

Note Min. Max. 

Filament Current  j 460 530 amp 
Input Strap-Resonant Frequency. . .   k 222 250 Mc 
Output Strap-Resonant Frequency . .   k 230 250 Mc 
Direct Interelectrode Capacitances: 
Grid No.1 to plate  a - 0.15 pf 
Grid No.2 to cathode  10000 18000 pf 

J At filament voltage of 0.95 volt and ac filament excitation at 60 cps. 

The frequency range of the sweep generator is varied to produce the 
resonance curve observed on the oscilloscope and the UHF Marker 
Oscillator frequency is varied so that the pip is observed at the peak 
of the resonance curve. The resonant frequency is read on the fre-
quency meter. 

a Measured with special shield adapter. 

COOLING CONSIDERATIONS 
Systes 

The liquid-cooling system consists, ingeneral, of &source 

of cooling liquid, a liquid regeneration loop, a heat ex-
changer, a feed-pipe system which carries the liquid to the 
filament section blocks, to the filament common-point connec-

tion, to the grid-No.I block, to the grid-No.2 block, and to 
the plate connections of the tube, and provision for inter-

locking the liquid flow through each of the cooling courses 
with the power supplies. 

It is essential that the insulating tubing between the 
cooling-system piping and each of the cooling courses have 

good insulating qualities and be of sufficient length to 
minimize leakage currents and/or electrolysis effects. The 

minimum plate liquid column resistance should be 10 megohms 
at 25° C. 

The piping system must be arranged so that direction of 

coolant flow through the plate coolant connection is in accord 

with the markings on the plate coolant connection (see 

Dimensional Outline) to insure adequate cooling. Through 
each of the other coolant connections, the liquid flow may be 

in either direction. Series or parallel arrangement of the 
coolant ducts is permissible so long as the specified flow, 

pressure, and outlet temperature ratings are observed. 

Caution: The feed-Pipe system should be so designed that all 
of the cooling liquid indicated by the flow meter at each 

outlet fasses through the associated coolant duct within the 
tube, and is not shunted Inadvertently by any other path. 

0.  RADIO CORPORATION OF AMERICA 
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A test as to proper design and functioning of the feed-pipe 

system can be made by plugging the inlet and outlet holes of 
the fitting at each cooling connection. 

Under these conditions, and with all voltages removed from 
the tube, no liquid flow should be indicated by the flowmeter 

for any connection when the coolant valve is fully opened. 

Precautions 

Proper functioning of the coolant system Is of the utmost 
importance. Even a momentary failure of the liquid flow will 

damage the tube. In fact, without coolant, the heat of the 
filament alone is sufficient to cause serious harm. It is, 

therefore, necessary to provide a method of preventing opera-

tion of the tube in case the coolant supply should fail. This 

may be done by the use of coolant-flow interlocks which open 
the power supplies when the flow through any element is in-
sufficient or ceases. The coolant flow must start before 

application of any voltages and preferably should continue for 
several seconds after removal of all voltages. 

The absolute minimum coolant flow required through the 

filament section blocks, the filament common-point connec-

tions, the grid-No.I block the grid-No.2 block, and to the 
plate together with pressure differentials across the cooled 

elements, is given in the tabulated data. The use of an out-
let coolant thermometer and a coolant flow meter at each of 
the outlets is recommended. Under no circumstances should 

the temperature of the coolant from any outlet ever exceed 

the maximum value given for the coolant inthe tabulated data. 

In spite of the usual precautions taken to eliminate 

contamination of the coolant by oil, dust, etc., some im-
purities are likely to enter the fluid. The use of astrainer 
with at least 60-mesh screen is recommended in the coolant 

supply line as near to the tube as possible to trap any 

foreign particles likely to impairthecoolant flow through the 
tube ducts. Also, aregeneration loop followed by a submicron 

filter should be employed. For example, a regeneration loop 
having a 10-to-20-gallon-per-hour capacity will ordinarily be 

adequate for use with a cooling system containing about 

20 gal Ions. 

When the tube is used in equipment under conditions such 

that the ambient temperature isbelow 00 C, precautions should 
be taken to prevent freezing of the water in the tube ducts. 

FOR ADDITIONAL INFORMATION ON THIS TYPE IN-
CLUDING INPUT AND OUTPUT CAVITY DRAWINGS, 
WRITE FOR TECHNICAL BULLETIN AVAILABLE 
FROM: 

Commercial Engineering 
Electronic Components and Devices 
Radio Corporation of America 
Harrison, New Jersey 

RADIO CORPORATION OF AMERICA 
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SIMPLIFIED DIMENSIONAL ourumEr 

!Se 

DIA 

INDEX/ 
PIN 

OUTPUT END 

DC PLATE I COOLANT 
CONNECTION 

Pe PLATE TERMINAL 
CONTACT SURFACE 

EXHAUST CAP 
MAKE NO CONNECTION 

DO NOT REMOVE 
RF GRID-N.I TERMINAL 
CONTACT SURFACE 

CACONTACT SUTIFWAL. 
RFIVIODE  

/CONNECTION TIOAKICREWS 
DO NOT 

OUTLET 
OOLANT INLET 

MIMI INOICABWeRAMIC 

INSULATED FILAMENT 
TERMINAL • 

COOLANT CONNECTION 
COOLANT -CONNECTION NUT Iii2CL-96S6VIA 

r A detailed Dimensional Outline end aSsOclaten Gauge Drawings are given 
in the Technical Bulletin available upon request. 
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6952 

UNINSULATED FILAMENT 
TERMINAL I COOLANT CONNECTION 

INPUT ENO  

DC GRID-NS 2 1 COOLANT 
CONNECTION 

RF CATHODE TERMINAL 
CONTACT SURFACE 

DC GR -NI & COOLANT 
CONNECTION 

9i1CL-9115SVID 

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





6952 
TYPICAL 

14=0.95 VOLT 

Ici= GRID-6121 AMPERES 
Ic2=GRIO-N2 2 AMPERES 
GRID-N22 VOLTS= 1800 

•11110  
BBB  

1:::::::. ::::WIBB 

R I  IBBBB I  
  IBBBB • I  IBBBIllgabu BBB 

s.ii  
IBIIII  Bamma  11 •I Il  

BUBB.  IIIBBBII  
BIM 1: II  II  O  a   a  
.II...I&I BM MB • I  
BIBIBM IB MMMMM mumannaprommommeison MMMMM u  
mummy moo • II  
al Ma ei a a  Man 
MUM UM» 

 OMB 
MBB 
MBMI 

BM» 1   MBB 
BIBBNIVI : ::::::::::::::::  IIMBOI 
mumam.mmumme MMMM mu MMM muumuu 
um mummeencummemegraggemmug  
mu OBBIBIBBINIMBOBBB BIIIIIIIBBBBB  BIM A  aB a BIIIIMBBIIBBIll 

Man 

M MMMMM BIBMIIIIIBB MMMMMMMM mimmennorman 
BUBB a I I  I a MIR 
• »BBB I FERMI  I »BOOB 'BBB 
BUM»  BIMINI a  ::: :: IAMBIIRBBIIIIBB 
BMW  
u......I I11 MIOBBBBUB   

isammummi suing  
B  

I  
   I a ri al ZIIIIBBBBIIIIIIIIII 

II ZOO 
IMIBMIBIIBBIIBBIIIIIBBIIBB II  

:: 1131111»11BIBIBIBBIIBBI Ian  H  Il  IIBIIBBBBIIBMIBBIBIBBII  
 u umepommumummummu  
• Is I IBBBBIBBII II MUM 
a II WI II II OMB» 
11 II VIM II I  I /BUM 
I I II VI II II mum 
linii mmenilinglininriammamlidiammil um 
emu« Br um  omen, @P.m me  1  u I  »maim» 
env a in  u mou  :um IF mum 

 ummumummum  mum 
iminem 

Humor I  1::::::::::111:11::: umenoli egni  m  
uummemimmel 
nummememnaimmm   
aniNiren A:Mum: MMMMMMMM eammummuniii 
 smamiveme 

inammuc9mtmme:  I  à  
MMMMMMMMMM umum.aum ilri  

'Weems» m  li  
u  

WWI II la F. qu  MI  
II  

UIt 
Ull 
BIZ» 

UUUrur u..' 

2.111,4 
BI4  

M  

 Ti  elm 
fi  FIBBUBBB 

 r, 2 'Manz» 

I 

':...0 II EllaZIMBIBBBI•or MMMMMMMMM BBB 

 : II :  

o 

GR1D-N2 I VOLTS 
92CM-9653 

e 

RADIO CORPORATION OF AMERICA (eilh 

Electron Tube Division Harrison, N Jstelk 



o 

C) 

7008 
MAGNETRON 
SERVO-TUNABLE TYPE 

FORCED-AIR COOLED INTEGRAL 
For use as a pulsed oscillator 

at frequencies between 8500 and 9600 Mc 

MAGNET 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  13.75 t 10% . . . ac or dc volts 
Current at 13.75 volts   3.15  an 

Starting current . . . . The maximum instantaneous starting 
current must never exceed 12 amperes, even momentarily 

Minimum Cathode Heating Time . . 2.5 minutes 
Frequency  8500to9600 Mc 
Maximum Frequency Pulling at 
VSWR of 1  5   15 MC 

Mechanical: 

Operating Position  Any 
Dimensions  See Dimensional Outline 
Air Flow: 
Through Ducts--An air stream should be directed through 

each of the cooling ducts provided on the tube. Adequate 
flow should be provided so that the temperature of the 

anode block does not exceed 150° C. 

To Heater-Cathode Termtna --Adequate f 1 ow should be provided 

to maintain the temperature of the heater-cathodeterminal 

below 165° C. 
Waveguide Output Flange Mates with Modified JAN 

0G-52A/U Flange 
Servo-Drive Shaft with Associated Calibrated Indicator: 
Revolutions (Approx.) to cover full 

range of 8500 to 9600 Mc  160 
Maximum Torque (Absolute) at tuning-

range stops  192 oz-in. 
Typical Torque between -55° and 

+150° C (Approx  )  6 oz-in. 
Weight (Approx.)   13 lbs 

PULSED-OSCILLATOR SERVICE 

Maximum and Minimum Ratings, Absolute Values: 

For duty cycle a* to o.00Al maximum 

PEAK ANODE VOLTAGE   23 max. kv 
PEAK ANODE CURRENT   27.5 max. an 
PEAK POWER INPUT°  630 max. kw 
AVERAGE POWER INPUT  0.63 max. kw 
PULSE DURATION   2.75 max. psec 

e: See next pine. 
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MAGNETRON 

RATE OF RISE OF VOLTAGE PULSE: 
For pulse duration of 
1 µsec or less   f225 max. 

1 70 min. 
For pulse duration greater 

than 1 µsec  1200 max. 
1 70 min. 

ANODE-BLOCK TEMPERATURE. . . .   150 max 
HEATER-CATHODE-TERMINAL TEMPERATURE. . .   165 max: 
LOAD-VOLTAGE STANDING-WAVE RATIO 1  5 max. 

Typical Operation# with Load-Voltage Standing-Wave Ratio 
Equal to or Less than 1.05, Except as Noted: 

With duty cycle of 0.001 

Heater Voltage   See Operating Considerations 
Peak Anode Voltage   22 22 kv 
Peak Anode Current   27.5 27.5 amp 
Pulse-Repetition Rate  400 4000 cps 
Pulse Duration   2.5 0.25 µsec 
RF Bandwidth with worst 

phasing of 1.5 VSWR  0.5 5 Mc 
Side Lobes with worst phasing 

of 1.5 VSWR ...... . . . 8 10 db 
Pulling Figure at VSWR of 1.5. 10 10 Mc 
Pushing Figure   0.2 0.2 Mc/amp 
Thermal Factor for any 30° range 

of anode-block temperature 
between -55° C and 150° C. 0.2 0.2 Mc/°C 

Servo-Drive-Shaft Torque . . 6 6 oz-in. 
Frequency Deviation due to 

tuning backlash  8 8 Mc 
Peak Power Output (Approx.). 220 220 kw 

kv/µsec 
kv/µsec 

kv/µsec 
kv/µsec 

oc 

°C 

e For atmospheric pressure greater than 600 millimeters of mercury in the 
vicinity of the heater—cathode stem. Operationat pressures lower than 
600 millimeters of mercury may result in arc—over across the stem with 
consequent damage to the tube. The waveguidemust always be pressurized 
to a minimum of 15 psi absolute to prevent arcing, especially when 
there is a mismatched load. Arcing in the wavegulde due to lack of 
pressure can damage the tube. 

It is essential that the input circuit be designed so that if arcing 
occurs the energy per pulse delivered to the tube cannot greatly exceed 
the normal energy per pulse. To satisfy this requirement, it is 
recommended that pulsers of the discharging—network type be used. 

CHARACTERISTICS RANCE VALUES FOR EQUIPMENT DESIGN 

Note Nin. Max. 

Heater Current   1 2.8 3.5 amp 
Peak Anode Voltage   2 .20 23 kv 
Peak Power Output. .   3 180 - kw 
Pulses Missing from Total. . .   4,5 - 0.25 % 

Notes 1 to 5: See next page. 
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Mote 1: With 13.75 volts ac or dc on heater. 

Note 2: With peak anode current of 27.5 amperes. For heater voltage, 
see Operating Considerations. 

Note 3: With peak anode current of 27.5 amperes corresponding to a peak 
anode voltage in the order of 22 kv, anode-block temperature of 
1150 C approx., pulse duration of 2.5 microseconds, and maximum 
load-voltage standing-wave ratio equal to or less than 1.05. 
For heater voltage, see Operating Considerations. 

Note Pulses are considered to be missing if the energy level at the 
operating frequency is less than 70 peLcent of the normal value. 

Note 5: With peak anode current of 27.5 amperes corresponding to a peak 
anode voltage in the order of 22 kv, anode-block temperature of 
1150 C approx., pulse durations? 0.25 microsecond, load-voltage 
standing-wave ratio of 1.5 adjusted in phase to produce 
maximum instability. For heater voltage, see Operating 
Considerations. 

DEFINITIONS 

Smooth Peak Value. The maximum value of a smooth curve drawn through 
the average of the fluctuation over the top ofa voltageor current pulse. 

Pulse Width. The time interval between the two points of the current 
pulse at which the current is 50 per cent of the smooth peak value. 

Rate of Rise of Voltage Pulse. The steepest slope of the voltage-pulse 
leading edge above 50 per cent of the smooth peak value. Measurement of 
the rate of rise of voltage should be made using a capacitance divider 
with an input capacitance not exceeding 6 »W. An oscilloscope of 
sufficient bandpass, such as the Tektronix 517 or equivalent, should 
be used. 

OPERATING CONSIDERATIONS 

/hunting of the 7008 should be accomplished by means of 

the mounting flange which may be positioned to operate the 
tube in any orientation. This flange is made to permit use 

of the 7008 in applications requiring a pressure seal. Care 
should be taken by the equipment designer to insure that the 

tube is mounted on a surface having adequate flatness so as to 

avoid possible distortion of the mounting flange when it is 
bolted to the mounting surface. Captive 1/4" - 20 bolts are 

provided at the corners of the mounting flange for mounting 
the magnetron. These four mounting bolts are held lo position 

during shipment of the 7008 by plastic sleeving which also 
serves to protect the bolt threads. 

Fastening the JAN RG-51/U waveguide to the wavegulde out-
put flange of the tube is accomplished inthe following manner. 

A JAN UG-52A/U choke flange or equivalent should be modified 

by drilling out the screw threads fromthe four mounting holes 
in the choke flange using a No.I5 drill. This operation will 

permit four size 8-32 bolts inserted throughthe flange mount-

ing holes, to engage the threaded waveguide output flange 
of the tube. It is recommended that the choke flange be 

sufficiently tight to avoid arcing and other contact effects. 

Before the choke flange is fastened to the waveguide output 
flange of the tube, the user should make certain that the 
waveguide window is entirely free of dust to prevent possible 

arcing with consequent damage to the tube 

9-58 ELECTRON TUBE DP/MOON TENTATIVE DATA 2 
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A conduit should be attached to each of the inlet-air 

duct flanges provided on the tube. The conduits should be 

made of f 1 ex i 1 be, non-magnet ic material. Rubber hose or 

stainless-steel hose is suitable. Fastening of the conduits 

requi res two non-magnet ic 6-32 screws at each duct. Adequate 

flow of cool ing air should be provided through the ducts to 

maintain the temperature of the anode block below 150° C under 

any condit ion of operat ion. Failure to provide adequate 

cooling will impair tube life. Cooling of the heater-cathode 

terminal may be requi red under some conditions to maintain 

the temperature of this terminal below 165° C. 

A mechanical drive may be connected to the drive shaft of 

the 7008 by using a f lexible coupling drilled for a 3/16"-

diameter shaft and held in place by a setscrew. When the 

magnetron is instal led in radar equipment which has a frequency 

index dependent upon rotat ion of the drive shaft, both the 

index and the 7008 tuner indicator should be adjusted to the 

same frequency before the drive coupling is connected to the 

drive shaft. 

The heater terminal and the heater—cathode terminal require 

the use of a connector with flexible leads such as the Uc in ite" 

No.115364 with bui It-in capacitor, or equivalent. Unless 

flexible leads are used, the heater and heater-cathode seals 
may be damaged. 

A heater starter should be used to raise the voltage 

gradually and to I imit the instantaneous starting current 

through the heater when the circuit is first closed. The 

starter may be either a system of time-delay relays cutt ing 

resistance out of the ci rcuit, a high-reactance heater trans-

former, or a simple rheostat. Regardless of the method of 

control, it is important that the maximum instantaneous start-

ing current never exceed, even momentari ly, a value of 12 

amperes. Exceeding this value may damage the heater. 

After the heater voltage is raised to its rated value of 

13.75 volts, al low the cathode to warm up for at least 2-1/2 

minutes to make sure that the cathode reaches ope rat ing tempera-

ture. When the cathode has reached ful I operating temperature, 

high-voltage pulses, negat ive with respect to anode 1ground 

can be appl led to the heater-cathode terminal. As soon as the 
7008 begins to oscillate, the heater voltage 1 Ef I should be 

reduced in accordance with the fol lowing formulas, depending 
on the average power input 'Pi) to the tube: 

PI up to 450 watts: Ef = 13.75 (1 - MP ) volts 

Pi greater than 450 watts: Ef =0 volts 

When the 7008 is oscillating, the cathode is subjected 

to considerable electron bombardment which raises the tempera-

ture of the cathode. The magnitude of such heating is a 

* Manufactured by Ucinite Division of United—Carr Fastener Corporation, 
newtonville 60, Massachusetts. 
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function of the total dissipation and must be compensated by 

reduction of heater voltage in order to prevent overheating 

of the cathode. Failure to start the tube at rated heater 

voltage and to reduce the heater voltage as soon as oscillation 

starts may adversely affect tube life. 

The heater should be protected against Input pulse power 

by placing a suitable capacitorin shunt with the heater leads 

as near the heater-cathode stem as possible in order to limit 

the magnitude of the transient voltages which may develop 

across the heater. This capacitor may be incorporated in the 

design of the connector for the heater terminal and heater-

cathode terminal. 

The anode-circuit return should be made to the heater-

cathode terminal. If the anode-circuit return Is made to the 

heater terminal, all of the anode current will flow through 

the heater and may cause heater burnout. 

The frequency of the 7008 may be 'reset by turning the 
drive shaft until the setting of the indicator is reached. 

corresponding to the desired frequency. For precise tuning 
adjustment, the final indicator setting should be approached 

using a counterclockwise direction of rotation which Is the 

direction of increasing frequency. 

Revolutions of the servo-drive shaft are not indicated 

directly by the indicator. Approximately 160 revolutions of 
the drive shaft are required to tune through the 8500-to-9600-

Mc range. A tuning rate of 200 megacycles per second can be 

achieved. Typical servo-drive-shaft torque is 6 ounce-inches 

throughout the temperature range of -55° to 150° C. Mechanical 

stops are provided at each end of the tuning range. Torque 

applied to these stops and the starting torque must not exceed 

192 ounce-inches li foot-pound) including inertial effects. 

Our engineers are ready to assist you in circuit 
applications of the RCA-7008. For further information, 
write to Commercial Engineering, RCA, garrison, New Jersey, 

giving comPlete details as to the ProPesed service. 
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R I EKE D IAGRAN 

FREQUENCY (Mc) = 8500 
PEAK ANODE AMPERES =273 
PULSE DURATION (/.sEc)= 2.5 
PU1,3E-REPETITION RATE 48 

(PPS) r400 

.40 

ANTI-
SINK 

.36 

1 ,.. PHASE OF LOAD MEASURED 
IN FRACTIONS OF IN 

WAVELENGTH 

o 
13 

28 

200 c'ee CIRCLES Cf 
CONSTANT LOAD 

REFLECTION 
COEFFICIENT 

(VSWR) 
.12 

.20 

SINK 
(REGION OF 
INSTABILITY) 

.24 

LINES OF CONSTANT FREQUENCY 
-••-•— LINES OF CONSTANT PEAK POWER OUTPUT 

92CM-9629 
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TYPICAL STABILIZATION CHARACTERISTIC 
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REFERENCE PLANE A IS DEFINED AS THE PLANE THROUGH THAT 

PORTION OF THE MOUNTING FLANGE DESIGNATED AS ANNULAR 

SURFACE D. 

REFERENCE PLANE B IS DEFINED AS THE PLANE WHICH IS PER-
PENDICULAR TO PLANEA AND PASSES THROUGH THE EXACT CENTERS 

OF MOUNTING-FLANGE HOLES No.2 & No.3 WHICH HAVE THE SPEC-

IFIED BOLTS INSERTED THROUGH THEM. 

REFERENCE PLANE C IS DEFINED AS THE PLANE WHICH IS PER-

PENDICULAR TO PLANE A & PLANE 8 AND PASSES THROUGH THE 

EXACT CENTER OF MOUNTING-FLANGE HOLES No.3 & No.4 WHICH 

HAVE THE SPECIFIED BOLTS INSERTED THROUGH THEM. 

NOTE 1: SURFACE E OF THE WAVEGUIDE OUTPUT FLANGE, AND 

THE ENTIRE MOUNTING FLANGE ARE MADE SO THAT THEY MAY BE 

USED TO PROVIDE A HERMETIC SEAL. 

MOTE 2: THE AXIS OF THE HEATER-CATHODE TERMINAL WILL BE 

WITHIN THE CONFINES OF A CYLINDER WHOSE RADIUS IS 3/64" 
AND WHOSE AXIS IS PERPENDICULAR TO REFERENCE PLANE A AT 

THE SPECIFIED LOCATION. 

NOTE 3: ALL POINTS ON MOUNTING FLANGE WILL LIE WITHIN 

0.015" ABOVE OR BELOW REFERENCE PLANE A. 

NOTE 4: THE LIMITS INCLUDE ANNULAR AS WELL AS LATERAL 

DEVIATIONS. 

NOTE 6: THESE DIMENSIONS DEFINE EXTREMITIESOF THE 0:169" 

INTERNAL DIAMETER OF THE CYLINDRICAL HEATER TERMINAL. 

NOTE 6: THESE DIMENSIONS DEFINE EXTREMITIESOF THE 0.540" 
INTERNAL DIAMETER OF THE CYLINDRICAL HEATER-CATHODE 

TERMINAL. 

NOTE 7: NO PART OF THE CONNECTOR DEVICE FOR THE HEATER 

AND HEATER-CATHODE TERMINALS SHOULD BEAR AGAINST THE 

UNDERSIDE OF THIS LIP. 

NOTE 8: THE HEATER TERMINAL AND THE HEATER-CATHODE TER-

MINAL ARE CONCENTRIC WITH 0.010.. 

NOTE 9: CLOCKWISE ROTATION OF DRIVE SHAFT DECREASES 

FREQUENCY. 

NOTE 10: ANODE TEMPERATURE MEASURED AT JUNCTION OF WAVE-

GUIDE AND ANODE BLOCK. 

NOTE 11: TEMPERATURE OF HEATER-CATHODE TERMINAL MEASURED 

HERE. 
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TYPICAL PERFORMANCE CURVES -131.51S 

r
Ti---) 

OPERATING FREQUENCY (614= 9000 
PULSE DURATION (MSEC)=2.5 

,PULSE —REPETITION RATE (PPS)= 400 ¡jj 
"Z LOAD VSWR=1.05 

16 18 20 22 24 26 28 

PEAK ANODE AMPERES 
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7035/4X150D 

Beam Power Tube 
FORCED-AIR COOLED 

COAXIAL-ELECTRODE STRUCTURE 370 WATTS CWOUTPUTUPT0150Mc 
UNIPOTENTIAL CATHODE 140 WATTS CW OUTPUT AT 500 Mc 
COMPACT DESIGN INTEGRAL RADIATOR 

For Use at Frequencies up to 500 Mc 

The 7o35/4115oD is the same as the 7034/41150A except for the 
following items: 
Heater, for Unipotential Cathode: 
Voltage (AC or DC)' 26  5 ± 10% volts 
Current at heater volts - 26  5  0.58 an 

• Because the cathode is subjected to considerable back bombardment as 
the frequency is increased with resultant increase in temperature, the 
heater voltage should be reduced depending on operating conditions and 
frequency to prevent overheating the cathode and resultant short life. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 
Note Nin. Max. 

Heater Current  1 0.50 0.62 amp 
Direct lnterelectrode 

Capacitances: 
Grid No.1 to plate  2 - 0.05 madf 
Grid No.1 to cathode, grid 

No.2, and heater  2 14.5 17.0 mgf 
Plate to cathode, grid 

No.2, and heater  2 4.0 4.8 µµf 
Grid-No.1 Voltage 1 3 4  5 -32 -46 volts 
Grid-No.2 Current 1 3 4  5 -5 3 ma 
Power Output  4,5,6 100 - watts 

Note 1: With 26.5 volts on heater. 

Nate 2: With cylindrical shield having Inside diameter of 1-13/16 com-
pletely surrounding radiator, and insulated from the top and 
sides of it bye 1/16 . thickness of insulating material; and with 
a cylindrical shield having inside diameter of 1.460 and length 

• of 5/16 . surrounding the grid-No.2 ring terminal and insulated 
from it. Both shields are connected to ground. 

Note 3: With dc plate volts = 1000, dc grid-No.2 volts = 300, and grid-
No.1 voltage adjusted to give plate current of 150 milliamperes. 

Note 4: With forced-air cooling as specified under GENERAL DATA for ad.--
System Socket. 

Note 5: aeg!jrcraCcilntaóre amt, Mrled for at least 30 seconds before 

Note 6: With heater volts = 28.5, dc plate volts = loso. dc grid-No.2 
volts = 250, dc grid-No.1 volts = -90, maximum dc grid-No.1 
milliamperes . 20, grid-No.1 signal voltage adjusted to give dc 
plate carrent of 200 milliamperes, and a frequency of 475 Mc. 

SPECIAL PERFORMANCE DATA 

Interelectrede Leakage: 
This test is destructive and Is performed on a sample lot 

of tubes from each production run under the following condi-

tions: ac heater volts . 29.1, no voltage on other elements, 

•-Indicates a change. 

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

DATA 
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7035/4X150D 

and specified forced-al r cooling for Air-Systems Socket. At 
the end of 500 hours, with tube at 25° C, and with no voltage 
applied to heater, the minimum resistance between Indicated 
electrodes as measured with a 500-volt blegger-type ohmmeter 
having an internal Impedance of 2.5 megohms, will be: 
Grid No.1 and grid No.2   10 min. megohms 
Grid No.1 and cathode   10 min. megohms 
Grid No.2 and cathode   10 min. megohms 

) 

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



Heater Current   
Direct Interelectrode 

Capacitances: 
Grid No.1 to plate 

7035/4X150D 
BEAM POWER TUBE 

FORCED-AIR COOLED 

Useful at frequencies up to 500 Mc 

The 7035/41150D is the same as the 703e/41150A excePt for the 
following items: 

Heater, for Unipotential Cathode: 
Voltage*   26.5 ± 10% . . . ac or dc volts 
Current at 26.5 volts.   0.58 

CHARACTERISTICS RANCE VALUES FOR EQUIPMENT DESIGN 

Note Nin. Max. 

1 0.50 0.62 an 

an 

2 - 0.05 mmf 
Grid No.1 to cathode, grid 

No.2, and heater   2 14.5 17 ped 

Plate to cathode, grid 
No.2, and heater   2 4 4.8 mmf 

Grid-No.1 Voltage  1,3,4,5 -34 -46 volts 
Grid-No.2 Current  1.3.4,5 -5 3 ma 
Mu-Factor, Grid No.2 to 
Grid No  1   1,4,5,6 .4 6 

Power Output 4 5  7 100 - watts 

Note 1: With 26.5 volts on heater. 

Note. 2: With cylindrical shield having inside diameter of 1-13/16. com-
pletely surrounding radiator, and insulated from the top and sides 
of it by a 1/16 . thickness of insulating material; and with a 
cylindrical shield having inside diameter of 1.460. and length of 
5/16 . surrounding the grid-No.2 ring terminal and insulated from 
it. Both shields are connected to ground. 

Note 3: With dc plate volts = 1000, dc grid-No.2 volts = SOO, and grid-
No.1 voltage adjusted to give plate current of 150 milliamperes. 

Note 4: with forced-air cooling as specified under GENERAL DATA for Air-
System Socket for type 7034/4%150A. 

Note 5: leliat'.'iOn aecZetr 2lrgeiC d for at least 30 seconds before 

Note 6: with dc grid-No.2 volts . 300 and grid-No.2 milliamperes . 50. 

Note 7: with heater volts = 24.5, dc plate volts . 1000, dc grid-No.2 
volts = 250, dc grid-No.1 volts = -90, maximum dc grid-Mo.1 milli-
amperes . 20. grid-No.1 signal voltage adjusted to give dc plate 
current of 200 milliamperes, and a frequency of 475 Mc. 

§ Because the cathode is subjected Inconsiderable back bombardment as the 
frequency is increased with resultant increase in temperature, the heater 
voltage should be reduced depending on operating conditions and frequency 
to prevent overheating the cathode and resultant short life. 

SPECIAL PERFORMANCE DATA 

Interelectrode Leakage: 

This test is destructive and is performed on a sample lot ol 

tubes from each production run under the following conditions: 

ac heater volts = 29. I, no voltage on other elements, and 

specified forced-air cooling for Air-System Socket. At the 

8-57 
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7035/4X150D 

BEAM POWER TUBE 

end of 500 hours, with tube at 25° C, and with no voltag 

applied to heater, the minimum resistance between indicat 

electrodes as measured with a 500—volt Megger—type ohmmete 
having an internal impedance of 2.5 megohms, will be: 
Grid No.1 and grid No  2  10 min. megohm 
Grid No.1 and cathode  10 min. megohm 
Grid No.2 and cathode  10 min. megohm 

8-57 ELECTRON PURE DIVISION 
IMO CORPORATION OF AletICA. HARRISON, NEW JERSEY 
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Beam Power Tube 
".‘ 

FORCED-AIR COOLED AT MAXIMUM RATINGS 

500 WATTS CWINPUT (ICAS) UP TO 60 Mc 
335 WATTS CWINPUT (ICAS) UP TO 17514c 

GENERAL DATA 

Electrical: 

"--- Heater, for Unipotential Cathode: 
Voltage (AC or DC)   6.3 t 10% volts 
Current at 6.3 volts   2.85 amp 

Mu-Factor, Grid No.2 to Grid No.1 for 
plate volts = 300, grid-No.2 volts. 
300, and plate ma - 150  7 

Direct Interelectrode Capacitances 
(Approx.): 6 
Grid No.1 to plate   0.6 Mg 
Grid No.1 to grid No.2 & 

internal shield  11 mmf 
Grid No.1 to cathode and heater. 8.5 Mg 
Grid No.2 & internal shield 

to plate   9.5 mg 
Grid No.2 & internal shield 

to cathode and heater  2.0 Mg 
Plate to cathode and heater  0.2 Mid 

Mechanical: 

Operating Position  Any 
Maximum Overall Length   5" 
Seated Length 4  44" ± 0 08" 
Maximum Diameter 2  56" ' 
Weight (Approx.)   6 oz 
Bulb   T20..- ' 
Socket . . . .Johnson Nos.122-2476 or 122-2486, or equivalent ' 
Base   Jumbo-Button Septar 7-Pin (JEDEC No.E7-46) 

BOTTOM VIEW 

Pin 1-Heater 4 p Pin 5-6rid No.2. 
Pin 2-Heater Internal 
Pin 3-Grid No.2, Shield 

Internal Pin 6-Grid No.1 
Shield Pin 7-Grid No.2, 

Pin 4-Cathode Z 6 Internal 
Shield 

P-Plate 

1 I 

Thermal: 

Coo/ing--Free circulation of air around the tube is required. 
Under operating conditions at maximum ratings, some forced-
air cooling will be required from a small fan to prevent ex-
ceeding the specified maximum bulb temperature. 

Bulb Temperature (At hottest point 
on bulb surface)  250 max. °C 

Indicates a change. 
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AF POWER AMPLIFIER & MODULATOR -- Class Ailid 

CCSd /CAS° 

Maximum Ratings, Absolute-Maximum Values: 

DC PLATE VOLTAGE  1500 max. 2000 max. volts 
DC GRID-No.2 VOLTAGE. . . . .   400 max. 400 max. volts 
MAX.-SIGNAL DC PLATE CURRENTS   350 max. 350 max. ma 
MAX.-SIGNAL PLATE INPUTS. . .   300 max. 400 max. watts 
MAX.-SIGNAL GRID-No.2 INPUTS.   20 max. 20 max. watts 
PLATE DISSIPATIONS. .   100 max. 125 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode  135 max. 135 max. volts 
Heater positive with 

respect to cathode  135 max. 135 max. volts 

Typical Operation: 

Values are for 2 tubes 
DC Plate Voltage  1500 2000 volts 
DC Grid-No.2 Voltageo   400 400 volts 
DC Grid-No.1 Voltageh   -65 -65 volts 
Peak AF Grid-No.1-to-
Grid-No.1 Voltage   120 120 volts 

Zero-Signal DC Plate 
Current   60 60 ma 

Max.-Signal DC Plate Current.   400 400 ma 
Max.-Signal DC Grid-No.2 

Current   70 70 ma 
Effective Load Resistance 

(Plate to plate)  8700 12000 ohms 
Max.-Signal Driving 

Power (Approx.)   0 0 watts 
Max.-Signal Power Output 

(Approx.)   410 560 watts 

LINEAR RF POWER AMPLIFIER -- Class AB I° 
Single-Sideband Suppressed-Carrier Service 

CCS° Ices. 
Maximum Ratings, Absolute—Maximum Values: 

Uf' to 6o Mc 
DC PLATE VOLTAGE  1500 max. 2000 max. volts 
DC GRID-No.2 VOLTAGE. . . . . • 400 max. 400 max. volts 
MAX.-SIGNAL DC PLATE CURRENT. . 350 max. 350 max. ma 
MSX.-SIGNAL PLATE INPUT . . . . 300 max. 400 max.. watts 
MAX.-SIGNAL GRID-NO.2 INPUT . • 20 max. 20 max. watts 
PLATE DISSIPATION . .   100 max. 125 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode  135 max, 135 max. volts 

Heater positive with 
respect to cathode  135 max. 135 max. volts 

) 
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Typical Operation for "Single-Tone Modulation":i 

At 60 Mc 

DC Plate Voltage  1500 2000 volts 
DC Grid-No.2 Voltageg . . .   400 400 volts 
DC Grid-No.1 Voltageh . . .   -65 -65 volts 
Max.-Signal Peak RF Grid-

No.1 Voltage  60 60 volts 
Zero-Signal DC PlateCurrent   30 30 ma 
Max.-Signal DC PlateCurrent   200 200 ma 
Max.-Signal Grid-No.2 

Current   35 35 ma 
Effective RF Load Resistance  4350 6000 ohms 
Max.-Signal Driver Power 
Output (Approx  )   4 4 watts 

Output-Circuit Efficiency 
(Approx.)   90 90 % 

Max.-Signal Useful Power 
Output (Approx  )   185h 250h watts 

LINEAR RF POWER AMPLIFIER -- Class B 
Single-Sideband Suppressed-Carrier Service 

Nigh—Mu Triode Connection" 

ccsd rces• 

Maximum Ratings, Absolute—Maximus' Values: 

up to ho Mc 
DC PLATE VOLTAGE. . . . . . . 1500 max. 2000 max. volts 
MAX. SIGNAL DC PLATE CURRENT. 350 max. 350 max. ma 
MAX.-SIGNAL DC GRID CURRENT 

(Combined Grids No.1 & 
No.2) . . . .  200 max. 200 max. ma 

MAX.-SIGNAL PLATE INPUT . .  300 max. 450 max. watts 
PLATE DISSIPATION . . . . .  100 max. 125 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode. . . . 135 max. 135 max. volts 
Heater positive with 

respect to cathode. . . . 135 max. 135 max. volts 

Typical Operation: 

/n cathode—drive circuit at 60 Mc 
with "Single—Tone godulation 4 

DC Plate-to-Grids No.1 & 
No.2 Voltage  1350 1750 volts 

DC Grids No.1.6 No.2 
Voltage   O 0 volts 

Zero-Signal DC Plate Current  30 44 ma 
Effective RF Load 

Resistance  3800 5100 ohms 
Max.-Signal DC Plate Current  200 200 ma 

..Indicates a change. 
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Max.-Signal DC Grid Current 
(Combined Grids No.1 &No.2). 140 140 ma 

Max.-Signal Peak RF Cathode-
to-Grids-No.11,,No.2 Voltage. 50 50 volts 

Max.-Signal Driver Power 
Output (Approx.)h  15 15 watts 

Output-Circuit Efficiency 
(Approx  )   90 90 % 

Max.-Signal Useful Power 
Output (Approx.)   160h 210h watts 

PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

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

CCSd /CAS 

Maximum Ratings, Absolute—Maximum Values: 

For maximum plate voltage and maximum plate 
input above 60 Mc see Rating Chart I 

DC PLATE VOLTAGE   1000 max. 1200 max. volts 
CC GRID-No.2 VOLTAGE   400 max. 400 max. volts 
DC GRID-No.1 VOLTAGE   -300 max. -300 max. volts 
DC PLATE CURRENT   280 max. 280 max. ma 
DC GRID-No.1 CURRENT   25 max. 30 max. ma 
PLATE INPUT  250 max. 335 max. watts 
GRID-No.2 INPUT  13.5 max. 13.5 max. watts 
PLATE DISSIPATION. . . . . . 67 max. 83 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode . . . • 135 max. 135 max. volts 
Heater positive with 

respect to cathode . . . • 135 max. 135 max. volts 

Typical Operation: 

At 60 Mc 

OC Plate Voltage   1000 1200 volts 
DC Grid-No.2 Voltage'  400 400 volts 
DC Grid-No.1 Voltage', . . .   -130 -130 volts 
Peak RF Grid-No.1 Voltage. .   145 150 volts 
DC Plate Current   250 275 ma 
DC Grid-No.2 Current   20 20 ma 
DC Grid-No.1 Current (Approx.) 5 5 ma 
Driver Power Output 
(Approx.)"   5 5 watts 

Output-Circuit Efficiency 
(Approx  )   90 90 % 

Useful Power Output (Approx.)  165h 240h watts 

At 175 Nc 

DC Plate Voltage   700 820 volts 
DC Grid-No.2 Voltage'  400 400 volts 
DC Grid-No.1 Voltage«,  -130 -130 volts 
DC Plate Current   250 275 ma 
DC Grid-No.2 Current   8 8 ma 

o 

\ I 

¡ 
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( 

DC Grid -No.1Current (Approx.). 6 6 ma 
Driver Power Output 

(Approx.)" ,v   8 8 watts 
Output-Circuit Efficiency 

(Approx  )   85 85 % 
Useful Power Output (Approx.)  105k 135k watts 

Maximum Circuit Values: 

Grid -No.1 -Circuit Resistance'. 30000 max. 30000 max. ohms 

RF POWER AMPLIFIER & OSCILLATOR -- Class C Telegraphyt 
and 

RF POWER AMPLIFIER -- Class C FM Telephony 

ccsd rem* 
Maximum Ratings, Absolute—Maximum Values: 

For maximum plate voltage and maximum plate 
input above 60 Mc, see Rating Chart II 

DC PLATE VOLTAGE   1250 max. 1500 max. volts 
DC GRID-No.2 VOLTAGE   400 max. 400 max. volts 
DC GRID-No.1 VOLTAGE   -300 max. -300 max. volts 
DC PLATE CURRENT   340 max. 340 max. ma 
DC GRID-No.1 CURRENT   25 max. 30 max. ma 
PLATE INPUT  375 max. 500 max. watts 
GRID-No.2 INPUT  20 max. 20 max. watts 
PLATE DISSIPATION. . . . . . 100 max. 125 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode . . . . 135 max. 135 max. volts 
Heater positive with 

respect to cathode . . . . 135 max. 135 max. volts 

Typical Operation: 

At do No 

ccsd «muse 
' DC Plate Voltage   1000 1250 1500 volts 

DC Grid-No.2 Voltage,  400 400 400 volts 
DC Grid-No.1 Voltagev  -100 -100 -100 volts 
Peak RF Grid-No.1 Voltage. 125 120 125 volts 
DC Plate Current   330 300 330 ma 
DC Grid-No.2 Current   20 18 20 ma 
DC Grid-No.1 Current 

(Approx  )   5 5 5 ma 
(, — s Driver Power Output 

(Approx.)" ,v   4 4 4 watts 
Output-Circuit Efficiency 

(Approx  )   90 90 90 % 
Useful Power Output 

(Approx  )   215k 255k 340k watts 

At 175 Mc 

DC Plate Voltage   665 875 1000 volts 
DC Grid-No.2 Voltage"  400 400 400 volts 

ri-elle  RADIO CORPORATION OF AMERICA 
ale Electron Tube Division Harrison, N. J. 
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DC Grid-No.1 Voltage v  -100 -100 -100 volts 
DC Plate Current   335 300 3,5 ma 
DC Grid-No.2 Current   8 7 8 ma 
DC Grid-No.1 Current 

(Approx  )   5 5 5 ma 
Driver Power Output 

(Approx.)n   8 7 8 watts 
Output-Circuit Efficiency 

(Approx  )   85 65 85 
Useful Power Output 

(Approx  )   130k 170k 215k watts ( 

Maximum Circuit Values: 

Grid -No.1 -Circuit 
Resistance'  30000 mac. ohms 

4 Without external shield. 

E.F. Johnson Company, Waseca, Minnesota, The separate shield rings 
furnished with these sockets should be discarded since these rings do 
not accommodate the 7094. 

• Subscript 1 indicates that grid—lio.1 current does not flow during any 
part of the input cycle. 

d Continuous Commercial Service. 

▪ Intermittent Commercial and Amateur Service. 

f Averaged over any audio—frequency cycle of sine—wave fofw 

8 Obtained preferably from a fixed supply. 

k Obtained from a fixed supply. 
J *Single—Tone Modulation operation refers to that class of amplifier 

service in which the grid—No.1 input consists of a monofrequency rf 
signal having constant amplitude. This signal is produced in a single— 
side—band suppressed—carrier system when a single audio frequency of 
constant amplitude is applied to the input of the system. 

k This value of useful power is measured at load of output circuit having 
indicated efficiency. 

e Grids No.1 and No.2 connected together. 
" Driver stage is required to supply tube losses and rf circuit losses. 

The driver stage should bedesigned to provide an excess of power above 
the indicated values to take care of variations In line voltage, in 
components, ininitial tube characteristics, and intube characterispcs 
during life. 

• 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. 

q Obtained from a grid—No.1 resistor or from a combination of grid—No.1 
resistor witheither fixed supply or cathode resistor. The combination 
of grid 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. 

F Indicated values are for operation at 60 Mc. Less driver power output 
is required at frequencies below 60 Mc. 

g When grid No.! is driven positive the total dc grid—No.1—circuit 
resistance should not exceed the specified maximum value of 30000 ohms. 
If this value is insufficient to provide adequate bias, the additiooal 
required bias must be supplied by a cathode resistor or fixed supply. 

Key—down conditions per tube without amplitude modulation. Amplitude 
modulation essentially negativemLybe used if the positive peak of the 
audio—frequency envelope doesnot exceed 1150 of thecarrier conditions. 

4 Obtained preferably from a separate source or from the plate—voltage 
supply with avoltage divider. If a series resistor is used, it should 
be adjustable to permit obtaining the desired operating plate current 
after initial tuning adjustments arecompleted. Grid—No.2 voltage must 
not exceed 500 volts under key—up conditions. 

%tJ1':: :sr :igclt!dr=17,,,rourmearrteion of grid—No.1 
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+OW 
DIA. -.006 

.56" t .06 " 
.240" MIN. 

1.20 
BULB 

INTERNAL 
SHIELD 

r50"±.12" 

(NOTE 2) 

t 
.000 
MIN. 

I PIN 

.125" t.003'-i 51. 
DIA. 

.060" 1..025' 

4.44 . 
±.08" 

e MAX. 

.44"t.06" 

L38"MAX.i 
DIA. BASE 

JEDEC N2E7-46 2.56"MAX.   
DIA. 

PINS 
51" Ass- +-°°27,DIA 

SI" 

1.000" 

(NOTE I) 

se 

92CM -9498142 

(Ale. RADIO CORPORATION OF AMERICA ken)) 
Electron Tube Division Harrison, N. J. 5-62 



7094 

THE REFERENCE AXIS Y—VI ISDEFINED AS THE AXIS OF THE BASE 

PIN GAUGE DESCRIBED IN NOTE 1: 

NOTE I: ANGULAR VARIATIONS BETWEEN PINS AND VARIATION 
IN PIN—CIRCLE DIAMETER ARE HELD TO TOLERANCES SUCH THAT 

PINS WILL ENTER TO A DISTANCE OF 0.375" A FLAT—PLATE 

BASE—PIN GAUGE HAVING SIX HOLES 0.0800. t 0.0005" AND ONE 
HOLE 0.1450. t 0.0005" ARRANGED ON A 1.0000" t 0.0005" 

DIAMETER CIRCLE AT SPECIFIED ANGLES WITH TOLERANCE OF t 51 

FOR EACH ANGLE. GAUGE IS ALSO PROVIDED WITH A HOLE 0.500" 

t 0.010" CONCENTRIC WITHPIN CIRCLE WHOSE CENTER IS ON THE 
AXIS Y—Y 1. 

NOTE 2: EXHAUST TIP WILL NOT EXTEND BEYOND THE PLANE 

WHICH PASSE THROUGH THE ENOS OF THE THREE LONGEST PINS. 

o 

_ 

) 
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TYPICAL PLATE CHARACTERISTICS 

à 3 
PLATE AMPERES 

o 
d 

92CM- 9511 
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TYPICAL PLATE CHARACTERISTICS 
Ef = 6.3 VOLTS 
GR - No.2 VOLTS =400 
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AVERAGE CONSTANT-CURRENT CHARACTERISTICS 
Ef=6.3VOLTS 
GRID-NO2 VOLTS=400 
/b= PLATE AMPERES 
Ic i=GRID-Nol AMPERES 

Ic.2 = GRID-No.2 AMPERES 
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TYPICAL CHARACTERISTICS 
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TYPICAL CONSTANT-CURRENT CHARACTERISTICS 

Triode Connection 
Er6.3 VOLTS 

GRID No.2 CONNECTED TO eno 
Ib=PLATE AMPERES 
Ici =GRID-No.I AMPERES 

92CM-11047R( 
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TYPICAL CHARACTERISTICS 

Triode Connection 
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Magnetron 
TUNABLE TYPE 

FORCED-AIR COOLED INTEGRAL MAGNET 

For Pulsed-Oscillator Applications at 
Frequencies between 8500 and 9600 Mc 

GENERAL DATA 

Electrical: 

, Heater, for Unipotential Cathode: 
Voltage (AC or DC) 
Current at heater volts =13.75. 
Starting current  

Minimum Cathode Heating Time. . . 
Frequency   
Maximum Frequency Pulling at 

VSWR of 1.5   

Mechanical: 

Operating Position  
Dimensions 
Air Flow: 

To Fins--An air stream should be directed along the cooling 
fins toward the body of the tube. Adequate flow should be 
provided so that the temperature of the anode block does 
not exceed 150° C. 

To Reater-Cathode Terminai--Adequate flow should be provided 
to maintain the temperature of the heater-cathode terminal 
below 165° C. 

Waveguide Output Flange   Mates with Modified JAN 
UG-52A/U Flange 

Heater 6 Heater-Cathode Connector 
with built-in capacitor   Jettron No.9000-C°, 

or Ucinite No.115364° 
Tuning Shaft with Associated Calibrated Indicator: 

Revolutions (Approx.) to cover full 
range of 8500 to 9600 Mc  8-1/2 

Maximum torque (Absolute) at 
tuning-range stops  200 oz-in. 

Typical torque between -55° 
and +150° C (Approx.)   50 oz-in. 

Weight (Approx  j  12 lbs 

13.75 10% volts 
3.15 amp 

Must never exceed 12 am-
peres, even momentarily 

2.5 minutes 
8500 to 9600 Mc 

15 Mc 

Any 
See Dimensional Outline 

PULSED OSCILLATOR 

Minimum and Minimum Ratings, Absolute -Maximum Values: 

For duty factor 4, to 0.0012 maximum 

PEAK ANODE VOLTAGE  23 max. kv 
PEAK ANODE CURRENT  27.5 max. &asp 
PEAK POWER INPUT'   630 max. kw 
AVERAGE POWER INPUT   0.63 max. kw 
PULSE DURATION  2.6 max. µsec 

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

DATA 1 
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170 min. kvipsec 
ANODE-BLOCK TEMPERATURE . . . ..... 150 max. °C 
HEATER-CATHODE-TERMINAL TEMPERATURE . . 165 max. °C ( ) 
LOAD-VOLTAGE STANDING-WAVE RATIO. . . . 1.5 max. 

Typical Operation:d 

With load-voltage standing-wave ratio 
equal to or less than i.o5, except as 
noted, and with duty factor of 0.001 

Heater Voltage See Operating Considerations 
Peak Anode Voltage  22 22 kv 
Peak Anode Current  27.5 27.5 amp 
Pulse-Repetition Rate   400 4000 pps 
Pulse Duration  2.5 0.25 issec 
RF Bandwidth with worst phasing 

of 1.5 VSWR   0.5 5 Mc 
Side Lobes with worst phasing 

of 1.5 VSWR   8 10 db 
Pulling Figure at VSWR of 1.5 .   10 10 Mc 
Pushing Figure  0.2 0.2 Mc/amp 
Thermal Factor for any 30° range 

of anode-block temperature 
between -55° C and 150° C . 0.2 0.2 Mc/°C 

Servo-Drive-Shaft Torque  6 6 oz-in. 
Frequency Deviation due to 

tuning backlash   8 8 Mc 
Peak Power Output (Approx.) . .   230 230 kw 

8 Manufactured by Jettron Products. Hanover, New Jersey. 

b Manufactured by Ucinite Division of United-Carr Fastener Corporation, 
Newtonville 60, Massachusetts. 

C For atmospheric pressure greater than 600 millimeters of mercury in the 
vicinity of the heater-cathode stem. Operation at pressures lower than 
600 millimeters of mercury may result in arc-over across the stem with 
consequent damage to the tube. Thewaveguide must always be pressurized 
to a minimum of 15 psi absolute to prevent arcing, especially when 
there is a mismatched load. Arcing in the wavegulde due to lack of 
pressure can damage the tube. 

d it is essential that the Input circuit be designed so that if arcing 
occurs the energy per pulse delivered to the tube cannot greatly exceed 
the normal energy per pulse. To satisfy this requirement. It is 
recomended that pulsers of the discharging-network type be used. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Nin. Nax. 
Heater Current  1 2.9 3.3 amp 
Peak Anode Voltage  2 20 23 kv 
Peak Power Output   3 200 - kw 
Pulses Missing from Total . . 4,5 - p.25 

Mote 1: With 13.75 volts ac or dc on heater. 

Mote 2: %e Operating anode current of 27.5 amperes. For heater voltage, 
Considerations. 

Note 3: With peak anode current of 27.5 amperes corresponding to a peak 
anoge voltage in the order of 22 kv, anode-block temperature of 
115'" C approx., pulse duration of 2.5 microseconds, and maximum 
load-voltage standing-wave ratio equal to or less than 1.05. 
For heater voltage, see Operating Considerations. 

(„) 
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Note 4: Pulses are considered to be missing If the energy level at the 
operating frequency is less than 70 per cent of the normal value. 

Note 5: With peak anode current of 27.5 amperes corresponding to a peak 
anode voltage in the order of 22 kv, anode-block temperature of 
115° C approx., pulse duration of 0.25 microsecond, and load-
voltage standing-nave ratio of 1.5 adjusted in phase to produce 
maximum instability. For heater voltage, see Operating Con-
sideration,. 

OPERATING CONSIDERATIONS 

The high voltage at which the 7111 is operated is very 
dangerous. Great care should be taken in the design of 
apparatus to prevent the operator from coming in contact with 
the high voltage. Precautions include the enclosing of high-
potential terminals and the use of interlocking switches to 
break the primary circuit of the power supply when access to 
the equipment is required. 

Fastentng the JAI,' RG-51/(J waveguide to the waveguide out-
put flange ofthe tube is accomplished inthe following manner. 
A JAN UG-52A/U choke flange or equivalent should be modified 
by drilling out the screw threads from the four mounting holes 
in the choke flange using a No.I5 drill. This operation will 
permit foursize8-32bolts inserted throughthe flange mounting 
holes to engage the threaded waveguide output flange of 
the tube. 

Cooling of the anode block is accomplished by directing a 
separate stream of clean air through each set of cooling fins 
toward the anode block. The two streams are provided from 
two 3/4"-diameter ducts placed 1/2" to 3/4" from the fins. 

After the heater voltage is raised gradually to its rated 
value of 13.75 volts, allow the cathode to warm up for at 
least 2-1/2 minutes to make sure that the cathode reaches 
operating temperature. When the cathode has reached full 
operating temperature, high-voltage pulses, negative with 
respect to anode (ground), can be applied to the heater-cathode 
terminal. As soon as the high-voltage pulses are applied, the 
heater voltage (Et.) should preferably be reduced in accordance 
with the following formula, depending on the average power 
input (Pi) to the tube: 

PI 
PI up to 450 watts: Et = 13.75 (I-- ) volts 

450 

PI greater than 450 watts: E, =0 volts 

In those cases where this type is used as replacement for 
the fixed-frequency type 4J50, it is permissible to apply the 
following formula which Is specified for reducing the heater 
voltage on the 4J50. 

PI up to 100 watts: E, = 13.75 volts 

PI 
PI greater than 100 watts: El = 14 (I- 77iu) volts 

0 RADIO CORPORATION OF AMERICA DATA 2 
Electron Tube Division Harrison, N.1. 9-62 



pulses are not appl led to the tube, the heater voltage should 
be restored to 13.75 volts. 

Tuning is accompl ished by pushing in on the knurled tuning 

knob and turni ng 1 t unt i 1 the des; red sett I ng of the calibrated 
indicator is reached. Releasing the knob al lows a spring to 

disengage it from the tuning mechanism. The design of the 

7111 provides an essentially constant operating frequency 
without requiring a positive mechanical lock even though the 

tube Is subjected to vibration. 

For precise tuning adjustment, the final indicator setting 
should be approached using the same direction of rotation of 
the tuning shaft. There Is little frequency drift after 
changing tuner setting. 

Our engineers are ready to assist you in circuit aPpli-

cations of the RCA-7111. For further information, write to 
Commercial Engineering, RCA, Harrison, New Jersey, giving 

complete details as to the proPosed service. 

RIEKE DIAIIRAN 

FREQUENCY (Mc) = 8500 
PEAK ANODE AMPERES 27.5 
PULSE DURATION (LisEc)=2...5 
PULSE-REPETITION RATE A s 

(PPS). 400 

.28 
.24 

LINES OF CONSTANT FREQUENCY 
---- LINES OF CONSTANT PEAK POWER OUTPUT 

92CM-9629 

I PHASE OF LOAD MEASURED s  IN FRACTIONS OF 
GUIDE WAVELENGTH 

175teel 
.08 

200 ., CIRCLES OF 
CONSTANT LOAD 

REFLECTION 
COEFFICIENT 

(VSWR) 
.12 

SINK 
(REGION OF, 
INSTABILITY) 
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TYPICAL STABILIZATION CHARACTERISTIC 
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3 13/32' 
MAX. 

REFERENCE' t- 5/8" 
PLANE A I/3à" MAX. 

MOUNTING FLANGE 
& ANODE 
TERMINAL 

(NOTES I & 3) 

( Or WAVEGUFDE---H 
OUTPUT FLANGE I.830"--. 

‘- FIN 
M OTE I) \ .737"t.002"  

;1.004  
COOLING .474"1  S RFACE E 

.878"_, 
±.O02  I 
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DETAIL A 

HEATER 
TERMINAL 

HEATER-
CATHODE 
TERMINAL 

516. J56" "TO .\73,4 

•  

imeNimAX. 
(NOTE 6) (NOTE 5) 1 

..005.11 1 - 6 9 1.005 

"54Ce -.00e 11'-.1 1 -• •-• .015' 

11,_ 
SEE NOME 8 mcs-emwm 

f jj kr  !;125-±..010.(NOTE 7) 

REFERENCE PLANE A IS DEFINED AS THE PLANE THROUGH THAT 

PORTION OF THE MOUNTING FLANGE DESIGNATED AS ANNULAR 
SURFACE D. 

REFERENCE PLANE B IS DEFINED AS THE PLANE WHICH IS PERPEN-
DICULAR TO PLANE A AND PASSES THROUGH THE EXACT CENTERS 

OF MOUNTING-FLANGE HOLES 2 AND 3. 

REFERENCE PLANE C IS DEFINED AS THE PLANE WHICH IS PERPEN-

DICULAR TO PLANE A AND PLANE B AND PASSES THROUGH THE 
EXACT CENTERS OF MOUNTING-FLANGE HOLES 3 AND 4. 

MOTE I: SURFACE E OF THE WAVEGU I DE OUTPUT FLANGE AND THE 

ENTIRE SURFACE OF THE MOUNTING FLANGE ARE MADE SO THAT 

THEY MAY BE USED TO PROVIDE A HERMETIC SEAL. 

NOTE 2: THE AXIS OF THE HEATER-CATHODE TERMINAL WILL BE 

WITHIN THE CONFINES OF A CYLINDER WHOSE RADIUS IS 3/6 4" 
AND WHOSE AXIS IS PERPENDICULAR TO REFERENCE PLANE A AT 
THE SPECIFIED LOCATION. 

MOTE 8: ALL POINTS ON THE MOUNTING FLANGE WILL LIE WITHIN 

0,015" ABOVE OR BELOW REFERENCE PLANE A. 

NOTE 4: THE LIMITS INCLUDE ANGULAR AS WELL AS LATERAL 
DEV I AT IONS. 

NOTE 5: THESE DIMENSIONS DEFINE EXTREMITIES OF THE O. I69" 
INTERNAL DIAMETER OF THE CYLINDRICAL HEATER TERMINAL. 

NOTE 6: THESE DIMENSIONS DEFINE EXTREMITIES OF THE 0.540" 
INTERNAL DI AMETER OF THE CYLINDRICAL HEATER-CATHODE TERMINAL 

NOTE 7: NO PART OF THE CONNECTOR DEVICE FOR THE HEATER 

AND HEATER-CATHODE TERMINALS SHOULD BEAR AGAINST THE 
UNDERSIDE OF THIS L IP. 

NOTE 8: THE HEATER TERMINAL AND THE HEATER-CATHODE TERMI— 
NAL ARE CONCENTRIC WITHIN 0.010". 

NOTE 0: ANODE TEMPERATURE MEASURED AT JUNCTION OF WAVE— 
GUIDE AND ANODE BLOCK. 
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NOTE 10: CATHODE TEMPERATURE MEASURED HERE. 

NOTE II: THE ENDS OF THE MOUNTING STUDS MUST NOT PENE— 

TRATE THROUGH THE MOUNTING HOLES MORE THAN I-3/32" FROM 

THE MOUNTING—FLANGE SURFACE. 

relelht- RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. L 
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7111 
EFFECT OF LENGTH OF TRANSMISSION LINE 
BETWEEN OUTPUT FLANGE AND LOAD ON 

ALLOWABLE VOLTAGE STANDING-WAVE RATIO 
BERM» MMMMMMMMM   

FREQUENCY RANGE (MC)=8500 TO 9600   
PULLING FIGURE (4c)=15 
WAVEGUIDE: JAN RG-51/U. 
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TYPICAL THERMAL-FACTOR CHARACTERISTIC 
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PULSE-REPETITION RATE (PPS) .1000 
TUBE OPERATING INTO MATCHED LOAD. 
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ANCOE-BLOCK TEMPERATURE—°C 
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TYPICAL PERFORMANCE CHARACTERISTICS 
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TYPICAL PERFORMANCE CHARACTERISTICS 
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7204/4CX250F 

Beam Power Tube 
FORCED-AIR COOLED 

CERAMIC-METAL SEALS 400 WATTS CW OUTPUT TO 175 Mc 
COAXIAL-ELECTRODE STRUCTURE 250 WATTS CW OUTPUT AT 500 Né 
COMPACT DESIGN INTEGRAL RADIATOR 

For Use at Frequencies up to 500 Mc 

the 7204 is unilaterally interchangeable with the 41250F and.-
bilaterally interchangeable with the 4C1x5oF, 

The 7204 is the same as the 7203/4C12508 except for the 
following items: 

Heater, for Unipotential Cathode: 
Voltage (AC or X)' 26  5 ± 10% volts 
Current at heater volts - 26  5  0.58 amp 

a Because the cathode is subjected to considerable beck bombardment es 
the frequency is Increased with resultant increase in temperature, the 
heater voltage should be reduced depending on operating conditions and 
frequency to prevent overheating the cathode and resultant short Ilfe. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 

Heater Current  1 0.50 0.62 amp 
Direct Interelectrode 

Capacitances: 
Grid No.1 to plate  2 - 0.06 Mihf" 
Grid No.1 to cathode, grid 

No.2, and heater  2 14.2 17.2 µµf 
Plate to cathode, grid 

No.2, and heater  2 4.0 4.8 me 
Grid-No.1 Voltage 1 3 4  5 -32 -46 volts 
Grid-No.2 Current 1 3 4  5 -7 3 ma 
Useful Power Output   4,5,6 225 - watts 

ee: 

Note 1: With 26.5 volts on heater. 

Note 2: With cylindrical shield JEDEC No.120 surrounding radiator; and 
with a cylindrical shield JEDEC No.321 surrounding the grid-No.2 
ring terminal. Both shields are connected to ground. 

Note 3: With dc plate volts . 1000, dc grid-No.2 volts . 300, and grid-
No.1 voltage adjusted to give plate current of 150 ma. 

Mote 4: With Forced-Air Cooling as specified under GENERAL DATA -- etr-
System Socket. 

Note 5: Heater voltage must be applied for at least JO seconds before 
application of otner voltages. 

Note 6: With heater volts . 24.1, dc plate volts . 2000. dc grid-No.2 
volts . 300, dc grid-No.1 volts . -90, dc grid-No.1 ma. . 26 
maximum, grid-No.1 signal voltage adjusted to produce dc plate 
current of 250 ma., and coaxial-cavity amplifier-circuit operating 
frequency (Mc) . 475. 

SPECIAL TESTS & PERFORMANCE DATA 

Intereleetrode Leakage: 

This test is destructive and is performed on a sample lot 

of tubes from each production run under the following condl - 

I ne cat es a change. 

RADIO CORPORATION OF AMERICA DATA 

Becton Tube Division Harrison, N. I 9-62 



7204/4CX250F 

Lions; ac heater volts = 20.1, no voltage on other elements, 
and specified forced-air cooling for Air-Systen Socket. At 

the end of 500 hours, with tube at 25° C, and with no voltage 
applied to heater, the minimum resistance between indicated 
electrodes as measured with a 500-volt Megger-type ohmmeter 
having an internal impedance of 2.5 megohms, will be: 

Grid No.I and grid No.2   10 min. megohms 

Grid No.I and cathode   1.0 min. megohms 
Grid No.2 and cathode   10 min. megohms 

be. 

RADIO CORPORATION OF AMERICA 
Beene Tube Division Harrison, K.J. 
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Beam Power Tube 
CERAMIC-METAL SEALS COAXIAL-ELECTRODE STRUCTURE 
UNITIZED-ELECTRODE DESIGN INTEGRAL RADIATOR 
FORCED-AIR COOLED 2500 WATTS CW INPUT 

MATRIX-TYPE, OXIDE-COATED, UNIPOTENTIAL CATHODE 

Useful with Full Ratings at Frequencies up to 1215 NO 

GENERAL DATA 

Electrical: 

Heater, for Matrix-Type, Oxide-
Coated, Unipotential Cathode: 

Voltage (AC or DC)'  

Current at heater volts - 5  5  
Minimum heating time at heater 

volts - 5  5  5 minutes 
Mu-Factor, Grid No.2 to Grid No.1 

for plate vol ts. 2500, grid-No.2 
volts = 600, and plate ma. . 600 . 17 

Direct Interelectrode Capacitances: 
Grid No.1 to plateb 0  17 max. Pef 
Grid No.1 to cathode 8, heater. . . . 42 pf 
Plate to cathode .1 heaterbb  0.017 max. 
Grid No.1 to grid No.2   55 Mid 
Grid No.2 to plate   16 Pia 
Grid No.2 to cathode 8 heater° . 1.4 max. Pid 

Mechanical: 

Operating Position  Any 
Overall Length 3  24" ± 0 10" 
Greatest Diameter (See Dimensional Outline). 3.72" t 0 03".. 
Weight (Approx.)   2 lbs 
Radiator   Integral part of tube 
Terminal Connections (See Dimensional Outline): 

f5.5 typical volts 
1 6 max. volts 
17.3 

GI-Grid-No.1- H,K- Heater- et 
Terminal Cathode-
Contact • Terminal 
Surface Contact 

G2-Grid-No.2- Surface 
Terminal • P-Plate-
Contact Terminal 
Surface Contact 

H - Heater- Surface 
Terminal 
Contact 
Surface 

Thermal: 

Air Flow: 

Through radiator--Adequate air flow to limit the plate-seal 
temperature to 2500 C should be delivered by a blower 

+-Indicates a change. 

tK 
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through the radiator before and during the application of 

heater, plate, grid-No.2, and grid-No. 1 voltages. Typical 
values of air flow directed through the radiator versus 

percentage of maximum rated plate dissipation for each 

class of service are shown in accompanying Typical-Cooling-
Requirements curves. Plate power, grid-No.2 power, heater 

power, and air flow may be removed simultaneously. 

To grid-No.2. grid-No.1, cathode, and heater seals --A suffi-
cient quantity of air should be directed at the heater 

terminal and allowed to flow past each of these seals so 

that itstemperature does not exceed the specified maximum 

value of 2500 C. An airflow of 10 cfmls usually adequate. 

Seal Temperature (Plate, grid No.2, 
grid No.1, cathode, and heater)   250 max. °C 

LINEAR RF POWER AMPLIFIER 
Single -Sideband Suppressed-Carrier Service 

Maximum CCSd Ratings, Absolute-Maximum vol..: 

up to 1225 Pk 
DC PLATE VOLTAGE. . . . . . .  2500 max. volts 
DC GRID-No.2 (SCREEN-GRID) VOLTAGE. . .  1000 max. volts 
MAX.-SIGNAL DC PLATE CURRENT. . ...  1 max. amp 
MAX.-SIGNAL DC GRID-No.1 (CONTROL-GRID) 

CURRENT   0.2 max. amp 
MAX.-SIGNAL PLATE INPUT   2500 max. watts 
MAX.-SIGNAL GRID-No.2 INPUT   50 max. watts 
PLATE DISSIPATION   1500 max. watts 

Typical CCS Class Alli 'Single-Toned Operation:d 

Op to 6o Mc 
DC Plate Voltage  2250 2500 volts 
DC Grid-No.2 Voltages   700 700 voltS 
DC Grid-No.1 Voltage  -50 -50 volts 
Zero-Signal DC Plate Current  0.2 0.2 amp 
Zero-Signal DC Grid-No.2 Current  0 0 amp 
Effective RF Load Resistance  1100 1100 ohms 
Max.-Signal DC Plate Current  0.9 1 amp 

-.Max.-Signal DC Grid-No.2 Current  0.045 0.045 amp 
Max.-Signal DC Grid-No.1 Current  0 0 amp 
Max.-Signal Peak RF Grid-No.1 Voltage 50 50 volts 
Max.-Signal Driving Power (Approx.) . . 0 0 watts 
Max.-Signal Power Output (Approx  )   1000 1250 watts 

PLATE-MODULATED RF POWER AMPLIFIER -- Class C Teleplaway 

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

Maximum CCSd Ratings, Absolute -Naximuu Values: 

up to las5 Mc 
2000 max. volts 

DC GRID-No.2 (SCREEN-GRID) VOLTAGE. . . . 1000 max. volts 
-.Indicates a change. 

DC PLATE VOLTAGE 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. I. 
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DC GRID-No.1 (CONTROL-GRID) VOLTAGE. -300 max. volts 
DC PLATE CURRENT   0.85 max. amp 
DC GRID-No.1 CURRENT   0.2 max. amp 
PLATE INPUT  1700 max. watts 
GRID-No.2 INPUT  35 max. watts 
PLATE DISSIPATION  1000 max. watts 

Typical CCS Operation: 

In grid-drive circuit at 600 Mc 

DC Plate Voltage   1800 2000 volts 
DC Grid-No.2 Voltageg  500 500 volts 
DC Grid-No.1 Voltage"  -30 -30 volts 
DC Plate Current 0  75 0.83 amp 
DC Grid-No.2 Current   0.015 0.015 amp 
DC Grid-No.1 Current (Approx.  1 0  04 0.04 amp 
Driver Power Output (Approx.)i   50 55 watts 
Useful Power Output (Approx  )   650k 800k watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance under 
any condition  50001 max. ohms 

RF POWER AMPLIFIER & OSCILLATOR -- Class C Telegraph?' 
and 

RF POWER AMPLIFIER -- Class C PM Telephony 

Maximum CCSd Ratings, Absolute—Maximum Values: 

00 to 1215 Mc 
DC PLATE VOLTAGE . . . . . .  2500 max. volts 
DC GRID-No.2 (SCREEN-GRID) VOLTAGE . . .  1000 max. volts 
DC GRID-No.1 (CONTROL-GRID) VOLTAGE. . .  -300 max. volts 
DC PLATE CURRENT   1 max. amp 
DC GRID-No.1 CURRENT   0.2 max. amp 
PLATE INPUT  2500 max. watts 
GRID-No.2 INPUT  50 max. watts 
PLATE DISSIPATION  1500 max. watts 

Typical CCS Operation: 

In grid-drive circuit at 600 Mc 

DC Plate Voltage   2250 2500 volts 
DC Grid-No.2 Voltage"  500 500 volts 
DC Grid-No.1 VoltageP  -30 -30 volts 
DC Plate Current   0.9 1 amp I 

) DC Grid-No.2 Current 0  02 0.02 amp 
DC Grid-No.1 Current (Approx. 0  07 0.07 amp 
Driver Power Output (Approx.)   70 75 watts 
Useful Power Output (Approx  )   1050k 1350k watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance under 
any condition  5000k max. ohms 

(0,-- RADIO CORPORATION OF AMERICA DATA 2 
Electron Tube Division Harrison, N. J. I —63 
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e Because the cathode is subjected to considerable back bombardment as 
the frequency is increased with resultant increase in temperature, the 
heater voltage should be reduced depending on operating conditions 
and frequency to prevent overheating the cathode and resultant short 
life. 

k with external, flat, metal shield having diameter of a. and center 
hole approximately 3. in diameter provided with spring fingers that 
connect the shield to grid-No.2 terminal. Shield is located in plane 
of grld-No.2 terminal perpendicular to the tube axis. 

C With external, flat, metal shield havin9 diameter of 11. and center 
hole approximately 2-3/B. in diameter provided with spring fingers 
that connect the shield to grjd-No.1 terminal. Shield is located In 
plane of grid-No.I terminal perpendicular to the tube axis. 

d Continuous Commercial Service. 

e .Single-Tone. operation refers to that class of amplifier service in 
which the grid-No.1 input consists of a monofrequency rf signal having 
constant amplitude. This signal is produced in a single-sideband 
suppressed-carrier system when a single audio frequency of constant 
amplitude is applied to the input of the system. 

Preferably obtained from a fixed supply. 

O obtained preferably from a separate source modulated along with the 
plate supply. 

h Obtained from grid-No.1 resistor or from a combination of grid-No.1 
resistor with either fixed supply or cathode resistor. 
The driver stage is required to supply tube losses and rf-circuit 
losses. It should be designed to provide an excess of power above 
the indicated value to take care of variations in line voltage, in 
components, in initial tube characteristics, and in tube characteris-
tics during life. 

k This value of useful power is measured in load of output circuit. 
I If this value is insufficient to provide adequate bias, the additional 

required bias must be supplied by a cathode resistor or fixed supply. 

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

n Obtained preferably from a fixed supply, or Proa the plate-supply 
voltage with a vol rage divider. 

P Obtained y methods.combination inedfromixedsply, by grid-ao.1 resistor, by cathode resistor, 
or 

SPECIAL TESTS I PERFORMANCE DATA 

Design samples of the 7213 have been subjected to the 
following tests without adverse effects. 

Variable-Frequency Vibration Performance: 

This test wan performed (per MIL-E-1C4, paragraph 4.9.20.3) 

under the fol lowing conditions: heater volts . 5.5, plate-
supply volts = 450, grid-No.2 volts = 300, grid-No.I voltage 

varied to give a plate current of 10 milliamperes, and plate 

load resistor (ohms) = 2000. The tubes were vibrated in each 
of 3 positions through frequency range from 10 to 50 to 10 
cycles per second. The vibrating frequency had a fixed 

amplitude of 0.040 inch (total excursion of 0.080 inch). 

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

across the plate load resistor in excess of 500 mil livolts. 
At the end of this test, the tubesd id not show tap or permanent 

interelectrode shorts or defects that would cause the tubes to 

be inoperable. The tubes exhibited no pronounced mechanital 
resonance during this test. 

I Military Specification, Electroa Tube, ma Crystal Rectifiers, 5 
October 1955. 

'u-indicates a change. 
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Fatigue Performance: 

Inthistest (per MIL-E-1C, paragraph 4.9.20.6), the tubes 

were rigidly mounted and subjected to 2.5 g vibrational 
acceleration at 25 cycles per second for 32 hours in each of 

three positions with heater volts = 5.5. At the end of this 

test, the tubes did not show permanent or temporary shorts or 
open circuits, and passed all electrical tests. 

3.72»i.03"E?1A. NOTE 1-1 

NOTE 3 

PLATE-
TERMINAL 
CONTACT 
SURFACE 

3.210" 
MIN. DIA. 

NOTES 18.2 [ 

NOTE 

3.010"MIN.DIA. 
NOTES 18.2 

GR1D-N22-
TERMINAL .105  
CONTACT MI 
SURFACE .250v 

MIN. 

NOTE 
.725" 

.200'1/ MAX. DIA. 
MIN. NOTES 18.2 

1.710" MIN. DIA. 
NOTES 18.2 

2.307" MIN. DIA. 
NOTES 18.2 

• 

INDICATES CERAMIC 
BUSHING HEATER-TERMINAL 

CONTACT SURFACE 

COOLED 1 
AIR-

RADJ,ATOR  

.85Or 
MIN. 

22" 

U60" 
TO 

.22" .821 a/9: 
MIN 803- ±.04 

2.78 
4.07" 

3g2.e 

eAseiXer 

\_ 1-204:ri.025« 

REFERE 
LINE 

GRID-N21-TERMINAL 
CONTACT SURFACE 
EATER-CATHODE-

TERMINAL 
CONTACT SURFACE 

92Cm-9729R4 

MOTE I: WITH THE CYLINDRICAL SURFACES OF THE RADIATOR 
BAND, PLATE TERMINAL, GRID-No.2 TERMINAL, GRID-No.I 

TERMINAL, HEATER-CATHODE TERMINAL, AND HEATER TERMINAL 
CLEAN, SMOOTH, AND FREE OF BURRS, THE TUBE WILL ENTER A 

GAUGE AS SHOWN IN SKETCH GI. PROPER ENTRY OF THE TUBE IS 

OBTAINED WHEN THE GRID-No.2 TERMINAL IS SEATED ON THE 

SHOULDER A-M. THE TUBE IS PROPERLY SEATED ON THE SHOULDER 
WHEN A 0.010 -TH I CKNESS GAUGE I /8" WIDE WILL NOT ENTER MORE 

THAN 1/16" BETWEEN THE SHOULDER SURFACE AND THE GRID-No.2 

TERMINAL. THE GAUGE IS PROVIDED WITH SLOTS TO PERMIT 

MAKING MEASUREMENT OF SEATING OF GRID-No.2 TERMINAL ON 
SHOULDER A-A.. 

NOTE 2: THE DIAMETER OF EACH TERMINAL IS HELD TO INDICATED 
VALUES ONLY OVER THE INDICATED MINIMUM LENGTH OF ITS 

CONTACT SURFACE. 

MOTE 3: KEEP ALL STIPPLED REGIONS CLEAR. DO NOT ALLOW 

CONTACTS OR CIRCUIT COMPONENTS TO PROTRUDE INTO THESE 
ANNULAR VOLUMES. 

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

2.250W 
1.050" 
-.000" 

3.150 I 1°85» .795" 
5.010" 0015 +.002" 

„   

4 4 -.000" 
I .soo-„ 

+.000002  

.225"-1 

-.00cf' 

REFERENCE * 
SURFACE A-A' 

*TH1S„SURFACE IS FLAT WITHIN 
.0005 PEAK TO VALLEY AND IS 
PERPENDICULAR TO THE AXIS 
OF THE CYLINDRICAL HOLES 
WITHIN .00025. 

HI 
-racnet.000e 

DIA. 
H2 

3.2600"t.0005" 
DIA. 
H3 

-3.0500"t.0005" 
DIA. 

2.3370'5.0005" 
DIA. 

1,6950"2.0005"DIA. 
1.7440 5.00011t 

DIA. 

.32cfle. " 

) 

45. 

THE AXES OF THE CYLINDRICAL HOLES 
H1 THROUGH H3 AND THE AXIS OF 
POST P ARE COINCIDENT WITHIN .001. °ETAIL OF P0'51. — f 

ionag, 

9204-9735R2 

RADIO CORPORATION OF AMERICA 
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TYPICAL CHARACTERISTICS 
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7214 

Beam Power Tube 
CERAMIC METAL SEALS COAXIAL-ELECTRODE STRUCTURE 
UNITIZED-ELECTRODE DESIGN INTEGRAL RADIATOR 
FORCED-AIR COOLED 180 KW PEAK-PULSE POWER 

MATRIX-TYPE, OXIDE-COATED, UNIPOTENTIAL CATHODE 

For Pulsed RF Amplifier Service with Full 
Ratings at Frequencies up to 1215 Mc 

GENERAL DATA 

Electrical: 

Heater, for Matrix-Type, Oxide-
Coated, Unipotential Cathode: 

Voltage (AC or DC)'   

Current at heater volts = 5.5 
Minimum heating time at 

heater volts . 5  5  
Mu-Factor, Grid-No.2 to Grid No.1 

for plate volts . 2500, grid-No.2 
volts . 600, and plate ma. = 600. . 19 

Direct Interelectrode Capacitances: 
Grid No.1 to plateb   0.17 max. 
Grid No.1 to cathode 3. heater . .   42 
Plate to cathode 3, heaterb ,c. . .   0.017 max. 
Grid No.1 to grid No  2  55 
Grid No.2 to plate  16 
Grid No.2 to cathode 8, heater'. .   1.4 max. 

15.5 typical 
1. 6 max. 
17.3 

5 

volts 
volts 

amp 

minutes 

mgf 
me 
mgf 
ye 
me 
ye 

Mechanical: 

Operating Position  Any 
Overall Length  3.24" ± 0.10" 
Greatest Diameter (See Dimensional Outline) 3.72" ± 0.03" 
Weight (Approx  )  2 lbs 
Radiator  Integral part of tube 
Terminal Connections (See Dimensional Outline): 

GI-Grid-No.1- H,K- Heater- 8 
Terminal p Cathode-
Contact Terminal 
Surface Contact 

G- Grid-No.2- Surface 
Terminal P- Plate-
Contact Terminal 
Surface Contact 

H- Heater- Surface 
Terminal 
Contact 
Surface 

H,K 

.—Indicates a change. 

411.• 
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Thermal: 

Air Flow: 

Through radiator--Adequate air flow to limit the plate seal 

temperature to 250° C should be delivered by a blower 
through the radiator before and during the application of 

heater, plate, grid-No.2, and grid-No.1 voltages. Typical 

values of air flow directed through the radiator versus 
percentage of maximum rated plate dissipation for each 

class of service are shown in accompanying Typicai Cooling-

Requirements curves. Plate power, grid-No.2 power, heater 
power, and air flow may be removed simultaneously. 

To grid-No. 2, grid-No.1, cathode, and heater seals--A suf-
ficient quantity of air should be directed at the heater 

terminal and allowed to flow past each of these seals so 
that its temperature does not exceed the specified maxi-

mum value of 250° C. An air flow of 10 cfm is usually 
adequate. 

Seal Temperature (Plate, grid No.2, 
grid No.1, cathode, and heater)   250 max. Oc 

GRID -PULSED RF AMPLIFIER 
Maximum CCSd Ratings, Absolute -Nassuum Values: 

For maximum "on" time ° of so microsecond,. 

UP to sasj to 
DC PLATE VOLTAGE. . . . .  5000 max. volts 
DC GRID-No.2 (SCREEN-GRID) VOLTAGE  1200 max. volts 
DC GRID-No.1 (CONTROL-GRID) VOLTAGE . . .   -300 max. volts 
DC PLATE CURRENT DURING PULSE   18 max. amp 
DC PLATE CURRENT  0.2 max. amp 
GRID-No.2 INPUT (Average)   50 max. watts 
GRID-No.1 INPUT (Average)   30 max. watts 
PLATE DISSIPATION (Average)   1500 max. watts 

Typical Operation: 

In class C cathode-drive circuit 

with rectangular-wave pulses at 

1215 Mc and with duty factor y of o.ol 

DC Plate Voltage  4500 volts 
DC Grid-No.2 Voltage  1000 volts 
DC Grid-No.1 Voltage. .   -80 volts 
DC Plate Current during pulse   11 amp 
DC Plate Current  0.11 amp 
DC Grid-No.2 Current 0  005 amp 
DC Grid-No.1 Current  0.01 amp 
Driver Power Output at peak 
of pulse (Approx.)e   4.5 kw 

Useful Power Output at peak 
of pulse (Approx  )   20 kw 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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PLATE- AND SCREEN-PULSED RF AMPLIFIER 

Maximum CCSd Ratings, Absolute-Maximum Values: 

For maximum "on" time ° of so microseconds 

up to 1215 Mc 

PEAK POSITIVE-PULSE PLATE VOLTAGE   10000 max. volts 
PEAK POSITIVE-PULSE GRID-No.2 

(SCREEN-GRID) VOLTAGE   1200 max. volts 
DC GRID-No.1 (CONTROL-GRID) VOLTAGE . -300 max. volts 

, DC PLATE CURRENT DURING PULSE   18 max. amp 
DC PLATE CURRENT  0.2 max. amp 
GRID-No.2 INPUT (Average)   50 max. watts 
GRID-No.1 INPUT (Average)   30 max. watts 
PLATE DISSIPATION (Average)   1500 max. watts 

Typical Operation: 

In class C cathode-drive circuit 
with rectangular-wave pulses at 
1215 Mc and with duty factor y of o.ol 

Peak Positive-Pulse Plate Voltage . . . . 9000 10000 volts 
Peak Positive-Puise Grid-No.2 Voltage . . 1000 1000 volts 
DC Grid-No.1 Voltage  -80 -80 volts 
DC Plate Current during pulse   16 18 amp 
DC Plate Current 0  16 0.18 amp 
DC Grid-No.2 Current  0.008 0.009 amp 
DC Grid-No.1 Current  0.014 0.016 amp 
Driver Power Output at peak 

of pulse (Approx.) s   10 11 kw 
Useful Power Output at peak 

of pulse (Approx  )   50 65 kw 

Because the cathode is subjected to considerable back bombardment as 
the frequency is increased with resultant increase in temperature, the 
heater voltage should be reduced depending on operating conditions and 
frequency to prevent overheating the cathode and resultant short life. 

With external, flat, metal shield having diameter of e', and center 
hole approximately 3. in diameter provided with spring fingers that 
connect the shield to grid-No.2 terminal. Shield is located in plane 
of grid-No.2 terminal perpendicular to the tube axis. 

With external, flat, metal shield having diameter of 8., and center 
hole approximately 2-3/11. in diameter provided with spring fingers 
that connect the shield to grid-No.1 terminal. Shield is located in 
plane of grid-No.1 termmnal perpendicular to the tube axis. 

Continuous Commercial Service. 

"On. tie. is defined as the sum of the durations of the individual 
pulses which occur during any 1000-microsecond interval. 

Pulse duration is defined as the time interval between the two points 
on the pulse at which the instantaneous value is 70 per cent of the 
peak value. The Peak value is defined as the maximum value of a smooth 
curve through the average of the fluctuations over the top portion of 
the pulse. 
Duty factor for the 7214 is defined as the .on . time in microseconds 
divided by 1000 microseconds. 

The driver stage is required to supply tube losses. rf-circuit losses. 
and in cathode-drive circuits, the rf power added to the plate input. 
The driver stage should be designed to provide an excess of power 
above the indicated value to take care of variations in line voltage, 
in components, in initial tube characteristics, and in tube character-
istics during life. 

• 

d 

• 
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SPECIAL TESTS & PERFORMANCE DATA 

Design samples of the 7214 have been subjected to the 
following tests without adverse effects. 

Variable-Frequency Vibration Performance: 

This test was performed IperMIL-E-10 11 , paragraph 4.9.20.31 

under the following conditions: Heater voltage of 5.5 volts, 

plate supply voltage of 450 volts, grid-No.2 voltage of 300 
volts, grid-No.I voltage varied to give a plate current of 10 

milliamperes, and plate load resistor of 2000 ohms. The tubes 
were vibrated in each of 3 positions through frequency range 

from 10 to 50 cycles per second and back to 10 cycles per 
second. The vibrating frequency had a fixed amplitude of 

0.040 inch (total excursion of 0.080 inch?. During the test, 
the tubes did not show an res output voltage across the plate 

load resistor in excess of 500 millivolts. 

At the end of this test, the tubes did not show tap or 
permanent interelectrode shorts or defects that would cause 

the tubes to be inoperable. Thetubes exhibited no pronounced 
mechanical resonance during this test. 

Fatigue Test: 

In this test (per MIL-E-ID, paragraph 4.9.20.6), thetubes 
were rigidly mounted and subjected to 2.5 g vibrational accel-

eration at 25 cycles per second for 32 hours in each of three 

positions with 5.5 volts applied to the heater. At the end 
of this test, the tubes did not show permanent or temporary 

shorts or open circuits, and passed all electrical tests. 

OPERATING CONSIDERATIONS 

The was-imam seal temPerature of 2500 C Is a tube rating 
and is to be observed in the same manner as other ratings. 

The temperature may be measured with temperature-sensitive 

paint, such as Tempilaq. The latter is made by the Tempil 
Corporation, 132 W. 22nd Street, New York II, New York in the 
form of liquid and stick. 

The rated plate and grid-o.2 voltages of thus tube are 

extremely dangerous to the user. Great care should be taken 
during the adjustment of circuits. The tube and its associ-
ated apparatus, especially all parts which may be at high 
potential above ground, should be housed in a protective en-

closure. The protective housing should be designed with inter-
locks so that personnel can not possibly come in contact with 

any high-potential point in the electrical system. The inter-
lock devices should function to break the primary circuit of 

the high-voltage supplies when any gate or door on the pro-

tective housing is opened, and should prevent the closing of 
the primary circuit until the door is again locked. 

) 

h 31 March 1958, Military Specification, Electron Tubes and Crystal Rectifiers. ) 

-...Indicates a change. 
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NOTE 3 

PLATE-
TERMINAL 
CONTACT 
SURFACE 

MIN. DIA. 
NOTES 182 

NOTE 3 
3.010"MIN. DIA. 
NOTES 182 

GRID -N22-
TERMINAL .105" 
CONTACT MIN 
SURFACE .250. 

MIN. 

NOTE 

3.72«t.03«DIA. NOTE 1-1.1 

RADIATOR  
COOLED 1 
AIR-

.85cr 
MIN. 

memmum --doom  

.135" 
Ml_bJj 

.725« 
MAX. DIA, 

MIN. NOTES 18. 2 

1.710" MIN. 
NOTES 12. 2 - 

2.301" MIN. DIA. 
NOTES 182 

RERIINDICATES CERAMIC 
BUSHING HEATER-TERMINAL 

CONTACT SURFACE 

4 
1.160" 

--1--fjee 
.. 1 .22", .82" 219: 
 '. MIN.} 8.03" 8.04' 

4 I L A 

2.78 
8.07« 

3.2.< 
±. 

t
 .46"t.03" 

\._ L REFERENCE 
LINE 

.115"mIN. 
aocete25" 

GRID-N21-TERMINAL 
CONTACT SURFACE 
EATER-CATHODE-

TERMINAL 
CONTACT SURFACE 

92CM-9729R4 

MOTE I: WITH THE CYLINDRICAL SURFACES OF THE RADIATOR 
BAND, PLATE TERMINAL, GRID-No.2 TERMINAL, GRID-No.I TER-
MINAL, HEATER-CATHODE TERMINAL, AND HEATER TERMINAL CLEAN, 
SMOOTH, AND FREE OF BURRS, THE TUBE WILL ENTER A GAUGE AS 

SHOWN IN SKETCH GI. PROPER ENTRY OF THE TUBE IS OBTAINED 

WHEN THE GRID-No.2 TERMINAL IS SEATED ON THE SHOULDER 
A-A'. THE TUBE IS PROPERLY SEATED ON THE SHOULDER WHEN A 
0.010.-THICKNESS GAUGE 1/8. WIDE WILL NOT ENTER MORE THAN 

1/16. BETWEEN THE SHOULDER SURFACE AND THE GRID-No.2 TER-

MINAL. THE GAUGE IS PROVIDED WITH SLOTS TO PERMIT MAKING 

MEASUREMENT OF SEATING OF GRID-No.2 TERMINAL ON SHOULDER 
A-A'. 

MOTE 2: THE DIAMETER OF EACH TERMINAL IS HELD TO INDI-
CATED VALUES ONLY OVER THE INDICATED MINIMUM LENGTH OF 

ITS CONTACT SURFACE. 

NOTE 9: KEEP ALL STIPPLED REGIONS CLEAR. DO NOT ALLOW 

CONTACTS OR CIRCUIT COMPONENTS TO PROTRUDE INTO THESE 
ANNULAR VOLUMES. 

RADIO CORPORATION OF AMERICA 
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GAUGE SKETCH GI 
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7457 

DC GRID-No.1 CURRENT 
PLATE INPUT   
GRID-No.2 INPUT   
PLATE DISSIPATION   

Typical CCS Operation: 

At 400 NC At 1215 Mk 

DC Plate Voltage. . . . . 400 900 900 volts 
DC Grid-No.2 Voltage . . 200 300 300 volts 
DC Grid-No.1 Voltage' . . -35 -30 -22 volts 
DC Plate Current  150 170 170 MIM 

DC Grid-No.2 Current  5 1 1 ma 
DC Grid-No.1 Current  3 10 4 ma 
Driver PowerOutput (Approx.)q  3 3 5 watts 
Useful PowerOutput (Approx.)   23 80 40 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 
under any condition   30000' max. ohms 

a Because the cathode is subjected to considerable back bombardment as 
the frequency is increased with resultant increase in temperature, the 
heater voltage should be reduced depending on operating conditions and 
frequency to prevent overheating the cathode and resultant short life. 

30 max. ma 
180 max. watts 
4.5 max. watts 
115 max. watts 

Measured with special shield adapter. 

9 For socket to be used with the 7457, consult manufacturers such as 
J-V-M Microwave Company, 9300 West 47th Street. Brookfield. illinoie; 
E.F. Johnson Company. Waseca, Minnesota; and Collins Radio Company, 
855 35th Street North, Cedan Rapids. Iowa. 

d 
Subscript 1 Indicates that grid-No.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. 

0 Preferably obtained from a fixed supply. 

à The driver stage should be capable of supplying the No.1 grids of the 
Class AB, stage with the specified driving voltage at low distortion. 

J The resistance introduced into the grid-No.1 circuit by the input 
coupling should be held to a low value. In no cose should it exceed 
the specified maximum value. Transformer or impedance coupling devices 
are recommended. 

Subscript 2 indicates that grid-No.1 current flows during some part of 
the input cycle. 

Driver stage should be capable of supplying the specified driving 
poweratlow distortion to theNo.1 grids of the AB2 stage. To minimize 
distortion, the effective resistance per grid-No.1 circuit of the A82 
stage should be held at a low value. For this purpose, the use of 
transformer coupling is recommended. 

▪ 'Single-Tone' operation refers to that class of amplifier service in 
which the grid-No.1 input consists of a monofrequency rf signal having 
constant amplitude. This signal is produced in a single-sideband 
suppressed-carrier system when a single audio frequency of constant 
ampli-tude is applied to the input of the system. 

n Obtained preferably from a separate source modulated along with the 
plate supply. 

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

9 The driver stage is required to supply tube losses and rf -circuit 
losses. It 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. 

✓ it this value Is Insufficient to provide adequate blas, the additional 
required bias must be supplied by a cathode resistor or fixed supply. 

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

Obtained preferably from a fixed supply, or from the plate supply 
voltage with a voltage divider. 

Obtained from fixed supply, by grid—M0.1 resister, by cathode resistor, 
or by combination methods. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Nin. Max. 

-.Heater Current  1 2.90 3.55 amp 
Direct Interelectrode 
Capacitances: 
Grid No.1 to plate  2 - 0.065 »Fa 
Grid No.1 to cathode 
& heater  2 11.8 15.2 mea 

Plate to cathode & heater 2 - 0.019 wt. 
Grid No.1 to grid No.2. . 2 17.3 21.9 mea 
Grid No.2 to plate  2 4 5.1 mea 
Grid No.2 to cathode 
& heater  2 - 1.30 mea 

-...Grid-No.1 Voltage 1  3 -6 -18 volts 
Reverse Grid-No.1 Current . 1,1 - -20 pa 
Grid-No.2 Current 1  3 -8 +2 ma 
Peak Emission 1  4 - 400 peak volts 
Interelectrode Leakage 
Resistance  5 1 - megohm 

Useful Power Output   6 80 - watts 

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

Cote 2: Measured with special shield adapter. 

Note 3: With dc plate volts = 1000, dc grid—No.2 volts 300, and dc 
grid-40.1 voltage adjusted to giveadc plate current of 115 me. 

Note 4: For conditions with heater volts = 6.3: grid No.1, grid No.2, 
and plate tied together: and pulse—voltage source connected 
between plate and cathode. PulSe duration (microseconds) = 2, 
pulse—repetition frequencyipps) 60, and duty factor of 0.00012. 
The voltage—pulse amplitude is adiusted until a peak cathode 
current or luamperes is obtained. After minute at this value, 
the voltage—pulse amplitude will not exceed 400 volts (peak). 

Mot* 5: Under conditions with tube at 20° to 30° C for at least 30 minutes 
without any voltages applied to the tube. Theminlmum resistance 
between any two aoiacent elertrndes 14, mwsts,rqd with a 200—volt 
megger—type ohmmeter having an internal impedance of 1 megohm, 
will be 1 megohm. 

Iota 6: in a single—tube, grid—driven coaxial—cavity class —C—amplifier 
circuit at 400 Mc and for conditions with 5.7 volts ac or dc on 
heater, dc plate volts = 1000, dc grid—No.2 volts = 300, grid— 
No.1 resistor adjustable between 1000 and 10.000 ohms, dc plate 
ma. = 180 maximum. dc grid—No.1 ma. = 20 maximum, and driver 
power output (watts) . 3. 

SPECIAL TESTS & PERFORMANCE DATA 

Resonances in the tube mountings used in the following tests 

can cause the specified environmental conditions to produce 

greatly amplified effects. Extreme care must, therefore, be 

used in the design of the mountings to minimize resonances. 

Design details of mountings used by the RCA Electron Tube 

—.Indicates a cnange. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. j. 
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Division to perform these tests may be obtained from RCA 

Commercial Engineering, Harrison, New Jersey, on request. 

50 g, II-Millisecond Shock Test: 

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

production run todeterminethe ability of the tubeto withstand 

the specified long—duration impact acceleration. Tubes are 

held rigid insix different positions in a Medium—Impact Shock 

Machine and are subjected to three blows in each position. 

At the end of this test, tubes are required to meet the limits 

for items I. 3. 4, 7, and 8 under Characteristics Range Values 

for Equipment Design. 

500 g, Nominal 3/4-Millisecond Shock Test: 

This test is performed on sample lots of tubes todetermine 

the ability of the tube to withstand the specified impact 

acceleration. Tubesare held rigid in four different positions 

in a High—Impact Shock Machine and are subjected to five blows 

in each position. At the end of this test, tubes will not 

show permanent or temporary shorts or open circuits, and are 

required to meet the limits for items I, 3, 4, 7, and 8 under 

Characteristics Range Values for Equipment Design. 

5-to-2000 cps Variable Frequency and Cycling Vibration Test: 

This test is performed on sample lots of tubes to determine 

the ability of the tube to withstand variable frequency 

vibration. With heater volts = 6.3 ac or dc, dc plate supply 

volts = 300, dc grid—No.2 volts = 250, grid—No. I voltage 

adjusted to give dc plate current of 10 ma., and plate load 

resistor of 2000 ohms. The tube is vibrated along each of 

three mutually perpendicular axes over an 8—minute cycle 

consisting of: 

a. 5—to—I0 cps with fixed double amplitude of 0.080 inch 

t 10%. 
b. 10—to-15 cps at fixed acceleration of 0.41 g t 10%. 

c. I5—to-75 cps with fixed double amplitude of 0.036 inch 

t 10%. 

d. 75—to-2000 cps at fixed acceleration of 10 g ± 10%. 

During the above vibration test, tubes will not show an 

ras output voltage in excess of I5 volts across the plate load 

resistor in the 5—to-2000 cycle range. At the end of this 

test, tuhesare required to meet the limits for items 1, 3, 4, 

7, and 8 underCharactertstics Range Values forEqu:Pment Design. 

OPERATING CONSIDERATIONS 

A suggested mounting arrangement for the 7457 is shown In 

the accompanying drawing along with a layout of the associated 

contacts. Flexible connectors are required for the plate, 

grid—No.2, grid—No. I, cathode, and heater contact surfaces. 

During standby periods in intermittent operation, it is 

recommended that the heater voltage be maintained at normal 

operating value when the period is less than 15 minutes, and 

that it be reduced to 8U per cent of normal when the period is 

ifehi- RADIO CORPORATION OF AMERICA 
electron lope Liwision iiarrisun, 
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voltage should be turned off-. 

The rated Plate and grid—No.2 voltages of thus tube are 

extremely dangerous to the user. Great care should be taken 

during the adjustment of circuits. The tube and its associated 
apparatus, especially all parts which may be at high potential 
above ground, should be housed in a protective enclosure. 

The protective housing should be designed with interlocks so 

that personnel can not possibly come in contact with any high-
potential point in the electrical system. The interlock devices 

should function to break the primary circuit of the high-voltage 

supplies when any gate or door on the protective housing Is 
opened, and should prevent the closing of the primary circuit 
until the door is again locked. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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MR-COOLED   
RADIATOR   
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-.0ese 

I 

1.-.260.MAX. CONTACT SURFACE 

HEATER-CATHODE 
MUL  TERMINAL 

NOTEI 

*the-921014 

NOTE h WITH THE CYLINDRICAL SURFACES OF THE PLATE 

TERMINAL, GRID-No.2 TERMINAL, GRID-No.I TERMINAL, HEATER-
CATHODE TERMINAL, AND HEATER TERMINAL CLEAN, SMOOTH, AND 

FREE OF BURRS, THE TUBE WILL ENTER A GAUGE AS SHOWN IN 
SKETCH G. THE TUBE IS PROPERLY SEATED IN THE GAUGE WHEN 

A 0.010"-THICKNESS GAUGE 1/8" WIDE WILL NOT ENTER BETWEEN 

THE HEATER-CATHODE TERMINAL AND THE BOTTOM SURFACE OF H,. 
THE GAUGE IS PROVIDED WITH A SLOT TO PERMIT MAKING 

MEASUREMENT OF SEATING OF HEATER-CATHODE TERMINAL ON 
BOTTOM OF HOLE H,. 

NOTE 2: KEEP ALL STIPPLED REGIONS CLEAR. DO NOT ALLOW 
( e CONTACTS OR CIRCUIT COMPONENTS TO PROTRUDE INTO THESE 

ANNULAR VOLUMES. 
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7457 
Beam Power Tube 

Cermolox 
Forced-Ai r Cool ed 

Ruggedized 
Integral Radiator 

80 Watts CW Power Output at 400 MHz 
40 Watts CW PowerOutput at 1215 MHz 

For Applications in Which Dependable Performance 
Under Severe Shock and Vibration is Essential 

ELECTRICAL 

Heater for Matrix-Type Oxide-Coated Unipotential Cathode:9 

Voltage (ac or dc)  6.3 ± 10% V 

Current at 6.3 volts  3.2 A 

Minimum heating time   1 minute 

Mu-Factor, Grid No.2 
to Grid No . 1  18 

Direct Interelectrode 
Capacitances': 

Grid No.1 to plate 0.065 max. pF 
Grid No.1 to cathode & heater  14 pF 
Plate to cathode & heater  0.019 PF 
Grid No.1 to grid No.2   19 pF 
Grid No.2 to plate   4.5 pF 

Grid No.2 to cathode & heater   1.30 PF 

MECHANICAL 

Operating Position   Any 
Overall Length 1  880" + .050" 
Greatest Diameter  1.265" max. 
Terminal Connections   See Dimensional Outline 

For operation up to 400 MHz 

Socket, including Grid-No.2 
Bypass Capacitor   Erie b 2948-000, E.F. Johnson' 

DN124-152-1, Jettrond 89-001, 
or equivalent 

Grid-No.2 Hyper» 

Capacitor   Erieb 2926-000, 
2929-001, or equivalent 

For operation at high frequencies 

See Accompanying Preferred Mounting Arrangement 

Radiator   Integral part of tube 
Weight (Approx.)   2 oz. 

IMEM Elec Ironic Components 
DATA 1 

1-68 



7457 

THERMAL 

Terminal Temperature (Plate, 
grid No.2, grid No.1, cathode, (7-1) 
and heater)   250 max. °C 

Plate-Core Temperature   250 max. °C 

Air Flow:' 

Through radiator — Adequate air flow to limit the radiator 
core temperature to 250° C should be delivered by a blower 
across the radiator before and during the application of 
plate, grid-No.2, and grid-No.1 voltages. Typical values 
of air flow directed across the radiator versus plate dissi-
pation are shown in two graphs under Typical Cooling 
Requirements. 

To Plate, Grid-No.2, Grid-No.!, Cathode, and Heater Ter-
minals — A sufficient quantity of air should flow across 

each of these terminals so that their temperature does not 
exceed the specified maximum value of 250° C. 

During Standby Operation — Cooling air is not normally re-
quired when only heater voltage is applied to the tube. 

Plate power, grid-No.2 power, heater power, and air flow 
may be removed simultaneously. 

At sea level cooling requirements with air flow directed 
across the radiator with cowling as indicated may be met 
by use of blowers and associated motors manufactured by 
Rotron Mfg. Co., Inc., Woodstock, N.Y., or equivalent. 

AF POWER AMPLIFIER 8. MODULATOR — Class A13 1 

Maximum CCS Ratings, Absolute-Maximum Values: 
DC Plate Voltage   1000 max. volte 

DC Grid-No.2 Voltage   300 max. volte 

Max.-Signal DC Plate Current   180 max. mA 

Max.-Signal Plate Input   180 max. watts 

Max.-Signal Grid-No.2 Input   4.5 max. watts 

Plate Dissipation   115 max. watts 

Typical CCS Operation: 
Values are for 2 tubes 

DC Plate Voltage   6,50 850 volte 

DC Grid-No.2 Voltage   300 300 volts 
DC Grid-No.1 Voltage: 

From fixed-bias source   —15 —15 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage   30 30 volts 

Electronic 

Components 

DATA 1 
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Zero-Signal DC Plate Current   80 80 mA 7 
Max.-Signal DC Plate Current   200 200 mA 1 
Zero-Signal DC Grid-No.2 Current  0 O mA 
Max.-Signal DC Grid-No.2 Current   20 20 rat 
Effective Load Resistance 

(Plate to plate)   4330 7000 ohms 
Max.-Signal Driving Power (Approx.) . . 0 0 watt 
Max.-Signal Power Output (Approx.)  50 80 watts 

Maximum Circuit Values: 
Grid-No.1-Circuit Resistance under Any Condition: 

With fixed bias   30,000 max. ohms 

With cathode bias   Not recommended 

AF POWER AMPLIFIER & MODULATOR - Class AB2 i 
Maximum CCS Ratings, Absolute-Maximum Values: 

DC Plate Voltage   1000 max. volts 

DC Grid-No.2 Voltage   300 max. volts 
Max.-Signal DC Plate Current   180 max. mA 
Max.-Signal DC Grid-No.1 Current   30 max. mA 

Max.-Signal Plate Input   180 max. watts 

Max.-Signal Grid-No.2 Input   4.5 max. watts 

Plate Dissipation   115 max. watts 

Typical CCS Operation: 

Values are for 2 tubes 
DC Plate. Voltage   650 850 volts 
DC Grid-No.2 Voltage   300 300 volts 
DC Grid-No.1 Voltage: 

From fixed-bias source   -45 —15 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage   46 46 volts 
Zero-Signal DC Plate Current   80 80 mA 
Max.-Signal DC Plate Current   355 355 mA 
Zero-Signal DC Grid-No.2 Current  0 O mA 
Max.-Signal DC Grid-No.2 Current  25 25 mA 
Max.-Signal DC Grid-No.1 Current  15 15 mA 
Effective Load Resistance 

(Plate to plate)   2450 3960 ohms 
Max.-Signal Driving Power ( Approx . )  0.3 0.3 watt 
Max.-Signal Power Output (Approx.) . . 85 140 watts 

incoan Electronic Components 

DATA 2 
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PLATE-MODULATED RF POWER AMPLIFIER — 
Class C Telephony' 

Carrier conditions per tube for use 
with a max. modulation factor of 1.0 

Maximum CCS Ratings, Absolute-Maximum Value 8 

Up to 1215 MHz: 
DC Plate Voltage   800 max. volts 
DC Grid-No.2 Voltage   300 max. volts 
DC Grid-No.! Voltage   —100 max. volts 

DC Plate Current   150 max. mA 
DC Grid-No.1 Current  30 max. mA 
Plate Input   120 max. watts 
Grid-No.2 Input  3 max. watts 
Plate Dissipation   75 max. watts 

Typical CCS Operations 

At 400 MHz: 

DC Plate Voltage   400 700 volts 
DC Grid-No.2 Voltage   200 250 volts 
DC Grid-No.! Voltage   —20 —50 volts 
DC Plate Current   100 130 auk 

DC Grid-No.2 Current   5 10 mA 
DC Grid-No.1 Current   5 10 mA 
Driver Power Output (Approx)   2 3 watts 
Useful Power Output (Approx)   16 45 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 
under Any Condition   30,000 max. ohms 

RF POWER AMPLIFIER & OSCILLATOR — 
Class C Telegraphy 

and 

RF POWER AMPLIFIER — Class C FM Telephony 

Maximum CCS Ratings, Absolute-Maximum Values: 
Up to 1215 MHz: 

DC Plate Voltage   1000 max. volts 
DC Grid-No.2 Voltage   300 max. volts 
DC Grid-No.! Voltage   —100 max. volte 
DC Plate Current   180 max. mA 
DC Grid-No.! Current  30 max. mA 
Plate Input   180 max. watts 
Grid-No.2 Input   4.5 max. watts 
Plate Dissipation   115 max. watts 

Electronic 

Components 

DATA 2 
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Typical CCS Operation: 

DC Plate Voltage   
DC Grid-No.2 Voltage   
DC Grid-No.! Voltage   
DC Plate Current   
DC Grid-No.2 Current  
DC Grid-No.! Current  
Driver Power Output (Approx.). . .   
Useful Power Output (Approx) 

At 400 MHz At 1215 MHz 
400 900 900 volts 
200 300 300 volts 
—35 —30 —22 volts 
150 170 170 mA 
5 1 1 mA 
3 10 4 mA 
3 3 5 watts 

23 80 40 watts 

Maximum Circuit Values: 

Grid-No.1-C ircuit Resistance 

under Any Condition   30,000 max. ohms 

LINEAR RF POWER AMPLIFIER) 
Single-Sideband Suppressed-Carrier Service 

Peak envelope conditions for a signal having 
a minimum peak-to-average power ratio of 2 

Maximum CCS Ratings, Absolute-Maximum Values: 

Up to 1215 MHz 
DC Plate Voltage   1000 max. volts 
DC Grid-No.2 Voltage   300 max. volts 
DC Grid-No.1 Voltage   100 max. volts 
DC Plate Current at Peak of Envelope  250` max. mA 
DC Grid-No.! Current   30 max. mA 
Plate Input   180 max. watts 
Grid-No.2 Input  4.5 max. watts 
Plate Dias ipation   115 max. watts 

/."-- Typical CCS Operation with "Two-Tone" Modulation: 

At 30 MHz 

DC Plate Voltage   650 850 volts 
DC Grid-No.2 Voltage   300 300 volts 

DC Grid-No.1 Voltage   18.5 —18.5 volts 
Zero-Signal DC Plate Current   40 40 mA 
Effective RF Load Resistance   2200 3500 ohms 
DC Plate Current at Peak 

of Envelope  100 100 mA 
Average DC Plate Current  75 75 ERA 
DC Grid-No.2 Current at Peak 

of Envelope  8.2 4.2 mA 
Average DC Grid-No.2 Current  3.6 1.7 mA 
Peak-Envelope Driver Power Output 

(Approx.)   0.5 03 watt 

MCEL11 Electronic Components 
DATA 3 
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Output-Circuit Efficiency (Approx.). .   90 90 
Distortion Products Level: 

Third Order   35 30 
Fifth Order   40 36 

Useful Power Output (Approx.): 
Average   12.5 20 watts 
Peak envelope   25 40 watts 

Maximum Circuit Values: 
Grid-No.1-Circuit Resistance 

Under Any Condition: 
With fixed bias   25000 max. ohms 
With fixed bias (In Class ABI 

operation)   100000 max. ohms 
With cathode bias .   Not recommended 

Grid-No.2 Circuit Impedance k   10000 max. ohms 

d 
dB 
B 

° Measured with special shield adapter. 

b Erie Technological Products, Inc., 2206 West 15th Street, 
Erie, Pennsylvania 

C E.F. Johnson Co., 299 10th Ave., S.W., Waseca, Mum. 

d Jettron Products, Inc., 56 Rt. 10, Hanover, N.J. 

The maximum de plate current at peak of envelope is 250 mA 

de for a signal having a minimum peak-to-average power ratio 

of 2. During short periods of circuit adjustment under "Sin-

gle-Tone" conditions, the average plate current may be as 

high as 250 mA. The maximum rating for a signal having a 

minimum peak-to-average power ratio less than 2, such as is 

obtained in Single-Tone operation, is 180 mA. 

In applications where the frequency is less than 80 MHz and 
the bias is less than —50 volts, the maximum value is 40 mA. 

The following footnotes apply to the RCA Transmitting Tube 
Operating Considerations given at front of this section. 

9 See Electrical Considerations—Filament or Heater. 

h See Cooling Considerations—Forced Air Cooling. 

I See Classes of Service. 

k See Electrical Considerations—Grid No.2 Voltage Supply. 

o 

o 

o 
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CHARACTERISTICS RANGE VALUES 

Note Min. Max. 

1. Heater Current   1 2.90 3.55 A 

2. Direct Interelectrode Capacitances: 

Grid No.1 to plate   2 - 0.065 PF 

Grid No.1 to cathode & 

heater   2 11.8 15.2 PF 

Plate to cathode & 

heater   2 - 0.019 PF 

Grid No.1 to grid No.2 2 17.3 21.9 PF 

Grid No.2 to plate  2 4 5.1 pF 

Grid No.2 to cathode 

& heater   2 - 1.30 PF 

3. Grid-No.1 Voltage  1,3 -18 volts 

4. Reverse Grid-No.1 Current 1.3 - -20 liA 

5. Grid-No.2 Current   1,3 -8 +2.0 mA 

6. Peak Emission  1,4 - 300 Peak 
volts 

7. Interelectrode Leakage 

Resistance   5 1.0 - megohm 

8. Useful Power Output  6 85 - watts 

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

Note 2: Measured with special shield adapter. 

Note 3: With dc plate voltage of 1000 volts, dc grid-No.2 vol-
tage of 300 volts, and dc grid-No.1 voltage adjusted to give 
a dc plate current of 115 mA. 

Note 4: With grid No.1, grid No.2, and plate tied together; and 
pulse voltage source connected between plate and cathode. 
Pulse duration is 2 microseconds, pulse repetition frequency 
is 60 pps, and duty factor is 0.00012. The voltage-pulse am-
plitude is adjusted until a peak cathode current of 10 amperes 
is obtained. After 1 minute at this value, the voltage-pulse 
amplitude will not exceed the value specified. 

Note 5: With tube at 20 ° to 30 °C for at least 30 minutes with-
out any voltages applied to the tube. The minimum resistance 
between any two adjacent electrodes as measured with a 200-
volt Megger-type ohmmeter having an internal impedance of 
1.0 megohm, will exceed the value specified. 

incEm Electronic Components 

DATA 4 
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Note 6: In a single-tube, grid-driven coaxial-tuned amplifier 
circuit at 400 MHz and for conditions with 5.7 volts ac or dc 
on heater, dc plate voltage of 1000 volts, de grid-No.2 voltage 
of 300 volts, grid-No.1 voltage adjustable for de plate current 
of 180 mA maximum, dc grid-No.1 current of 30 mA maximum 
and driver power output of 3 watts maximum. 

SPECIAL TESTS AND PERFORMANCE DATA 

The environmental conditions shown for the tests 
below are those applied directly to the tube. Extreme 
care must be used in the design of the mountings to min-
imize mounting resonances. 

50g, 11-Millisecond Shock Test: 
This test is performed on samples of tubes to de-

termine the ability of the tube to withstand the specified 
long-duration impact acceleration. Tubes are held rigid 
in six different positions in a medium impact shock ma-
chine and are subjected to three blows in each position. 

At the end of this test, tubes are required to meet 
the limits for items 3 and 4 under Characteristics Range 

Values. 

500g, Nominal 3/4-Millisecond Shock Test: 

This test is performed on samples of tubes to deter-
mine the ability of the tube to withstand the specified 
impact acceleration. Tubes are held rigid in four differ-
ent positions in a high-impact shock machine and are 
subjected to five blows in each positions. 

At the end of this test, tubes are required to meet 
the limits for items 3 and 4 under Characteristics Range 

Values. 

5-2000 Hz Variable Frequency Vibration Test: 

This test is performed on samples of tubes to de-
termine the ability of the tube to withstand variable fre-
quency vibration. With heater voltage of 6.3 volts ac or 
dc, de plate supply voltage of 300 volts, dc grid-No.2 
voltage of 250 volts, grid-No.1 voltage adjusted to give 
dc plate current of 10 mA, and plate load resistor of 2000 

MCBM Electronic Components 
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ohms. This tube is vibrated along each of three mutually 
perpendicular axes over an 8-minute sweep consisting of: 

a. 5-10 Hz with fixed double amplitude of 0.080 inch 
±1O%. 

b. 10-15 Hz at fixed acceleration of 0.41 g + 10%. 
e. 15-75 Hz with fixed double amplitude of 0.036 inch 

+10%. 
d. 75-2000 Hz at fixed acceleration of 0 g + 10%. 

During the above vibration tests, tubes will show 

an rms output voltage in excess of 15 volts.across the 
plate load resistor in the 5-2000 hertz range. 

At the end of this test, tubes are required to meet 
the limits for items 3 and 4 under Characteristics Range 
Values. 

TERMINAL DIAGRAM 

H-K 
1201-2013 

NOTES FOR DIMENSIONAL OUTLINE 
Note 1: The following diametrical space requirements accom-
modate the concentricity of the cylindrical surfaces of the 
radiator fins, axial pin, and each electrode terminal: 

a. Radiator Band — 1.316" 
b. Plate Terminal — 1.120" 
e. Grid-N0.2 Terminal — 1.020" 
J. Grid-No.1 Terminal — 0.765" 

e. Heater-Cathode Terminal — 0.520" 
f. Heater Terminal — 0.240" 
g. Axial Pin — 0.072" 

Note 2: Keep all stippled regions clear. Do not allow con-
tacts or circuit components to protrude into these annular vol-
umes. 

puma] Electronic Components 
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AIR-COOLED 
RADIATOR  

DIMENSIONAL OUTLINE 
1.2 501 .015 
(NOTE la) 

PLATE TERMINAL 
CONTACT SURFACE  
1.085 MIN. (NOTE lb) 

02 
GRID-NO .2 TERMINAL 
CONTACT SURFACE 
.985 MIN (NOTE IC) 
G 

GRID-NO I TERMINAL 
CONTACT SURFACE 
.735 MIN. (NOTE Id) 

.025 
t025 .173 

e.015 .100 MIN. 

.200 M59 

t.  

1 r 

RADIATOR CORE 
TEMPERATURE 
MEASUREMENT 
POINT 

.035 MIN. 

050 MIN. 

060 MIN. 

090 MIN. 

4 e 
WM CERAMIC 
t= (NOTE 2) 
• E L EC T RODE -TEMPERATURE 

MEASUREMENT P01 NT 

165 
MIN. 

5 

-e5:. , j 

AXIAL PIN 
(MOTE IN) 

 t-
  120 .140 

MIN MIN. 

.095 
MIN. 

 I Li_ HEATER TERMINAL CONTACT  SURFACE HEATER-CATHODE TERMINAL 
CONTACT SURFACE 

H .480 MIN. (NOTE le) 

.260 MAX (NOTE I f 

DIMENSIONS IN INCHES 

H K 

4.030 

.600 
MIN. 

1.1 15 
1.045 

92LN-151 
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PREFERRED MOUNTING ARRANGEMENT 

F.---1.000 5.001 

SHEET METAL 
U.S. STD. GAUGE No.18 

.,--,  -1— 
r 

c.-=_=,.•. n; _i__ 

,..g.. (-+-Ç' 8-32 e  

.... ..- .   HEAD 
FILLET i  

 =; i, _..4. 
.300 
1.005 

/  

t T' L.--1-- NOTES 
1 I 

1.-

.... 11 r".- NOTES 
2 d 5 

1.,550 ±001 
.150 r 

, 5.001 r-

555 

1.250 I.001_.] 
DIA. 

1.155 2.001 
DIA. 

.905 3.001 - .1 
DIA. 

.650 2.001 
DIA. 

SEE DETAICA"---

.051 

.650 
1.005 

NOTES — f 

3 E. 5 4, .360 

NOTES .145 2.005 
4 8. 5 5.005 

-140 2.005 

350 5.001 DIA. 

.260 

ft2 DIA. 

.051 1.-

rTh 1 _1 

.265 3.005 
— e 

.126 
.2.005 

.156 ix:x:1-.4 I.. 
DIA. 

DETAIL "A. 

DIMENSIONS 
IN INCHES 

9204-9223R2 

Note 1: Contact ring No.97-252 or finger stock No.97-380. 

Note 2: Contact ring No.97-253 or finger stock No.97-380. 

Note 3: Contact ring No.97-254 or finger stock No.97-380. 

Note 4: Contact ring No.97-255 or finger stock No.97-380. 

Note 5: The specified contact ring of preformed finger stock 
and finger stock No.97-380 provide adequate electrical con-
tact, but the finger stock No.97-380 is less susceptible to 
breakage than the specified contact ring. Both types are made 
by Instruments Specialties Co., Little Falls, N.J. 

Electronic 
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RECOMMENDED COWLING 

For Directing Air Flow Through Radiator o 

DUCOM Electronic DATA 6 
Components 
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TYPICAL COOLING REQUIREMENTS 

With Cowling 

PLATE DISSIPATION-WATTS 

92CM— 9219R1 

4-4> RADIO CORPORATION OF AMERICA 
Vie Electron Tube Division Harrison, N. J. 
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TUNING CHARACTERISTICS 
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TUNING CHARACTERISTICS 

GRID No.2 TO PLATE 

PLATE 
TERMINAL 

GRID - No.2 
TERMINAL 

CHARACTER STIC 
IMPEDANCE =15.2 OHMS 

500 000 I500 
FREQUENCY—MHZ 

SOCS -14135 

0 
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Tunable Oscillator Triode 
PENCIL TYPE WITH INTEGRAL RESONATORS 

For Radiosonde Service atFrequencies between 1660 and 1700 Mc 

RENERAL DATA 

Electrical: 
Heater, for Unipotential Cathode: 
Voltage range (AC or DC)   5.2 to 6.6A volts 
Current at 6 volts   0.16 8RIP 

Frequency (Approx  )   16806 Mc 
Tuning Range   1660 to 1700 Mc 
RF Coaxial Output Terminal: 
Characteristic impedance (Approx.) • 59 ohms 

Tuning Screws (2): 
Maximum Torque (Absolute) 
at tuning-range stops  6.5 oz-in. 

Mechanical: 
Operating Position  Any 
Dimensions  See Dimensional Outline 
Tunable Resonators (2)   Integral part of tube 
Weight (Approx.)   0.8 oz 
Terminal Connections (See Dimensional Outline): 

COAXIAL 
OUTPUT 
TERMINAL 

H -Heater 

K -Cathode 

G -Grid 

P- Plate 

UHF OSCILLATOR -- Class C 

Maximum and Minimum Ratings, Absolute-Maximum Values: 
At frequencies between 166o and 1700 
Mc and altitudes ut. to 200,000 feet 

DC PLATE-TO-GRID VOLTAGE   130 max. volts 
DC PLATE CURRENT   34 max. me 
DC GRID CURRENT  8 max. ma 
PLATE INPUT  4 max. watts 
PLATE DISSIPATION  3.6 max. watts 
AMBIENT-TEMPERATURE RANGE  -55 to +75 °C 

Typical Operation as Cathode-Driven Oscillator: 

At frequency of 1660 1680 1700 Ic 
Heater Voltage   6 6 6 volts 
DC Plate-to-Grid Voltage   124.5 124 123 volts 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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At frequency of 166o 1680 1700 NC 
DC Cathode-to-Grid Voltage   7.5 6.75 6 volts 

From grid resistor of  1500 1500 1500 ohms 
DC Cathode Current   35 31.5 32 ma 
DC Grid Current  5 4.5 6 ma 
Useful Power Output (Approx  )   575 '575 475 illtli 

Circuit Values: 

Grid-Circuit Resistance  f2400 max. ohms 
11300 min. ohms 

• This range of heater voltage is for radiosonde applications in which 
the heater is supplied from batteries and in which the equipment 
design reguirementsofmdnimum size, light weight, and high efficiency 
aretheprimary considerations even though the average life expectancy 
of the 7533 in such service is only a few hours. 

e As supplied, tubes are adjusted to 1680 t 4 MC. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Ain. Max. 
Heater Current   1 0.135 0.157 amp 
Grid Resistor  2 1300 2400 ohms 
Useful Power Output (1)  3 250 - mw 
Plate Current (1)   4 - 34 ma 
Useful Power Output (2)  5 250 - mw 
Plate Current (2)  6 - 34 ma 
Useful Power Output (3)  7 270 - mw 

Note 1: With 5.2 volts on heater. 

Note 2: With heater voltage of 6.6 volts, dc plate supply voltage of 
117 volts, plate load resistor of 50 ohms, frequency adjusted 
to 1660 +3 -1 Mc., output VSWR of 1.1 maximum, and grid resistor 
adjusted to give plate current as close as possible to, but not 
exceeding 33 ma. Record Grid-Resistor value. 

Note 3: With frequency and grid-resistor value of Note 2, decrease 
heater voltage and plate supply voltage to 5.2 volts and 95 
volts, respectively, and measure Useful Power Output. 

Note 4: With heater voltage of 6.6 volts, plate supply voltage of 117 
volts, plate load resistor of 50 ohms, using same value of grid 
resistor as determined in Note 2, frequency adjusted to 1700 
.1 -3 Mc., and output VSWR of 1.1 maximum. 

Note 5: Same as Note 4, except heater voltage and plate supply voltage 
are 5.2 volts and 95 volts, respectively. 

Note 6: Same as Note it, except frequency is adjusted to 1680 a 4 Mc with 
VSWR of 1.1 maximum. 

Note 7: Same as Note 6, except heater voltage and plate supply voltage 
values are 5.2 volts and 95 volts, respectively. 

SPECIAL TESTS & PERFORMANCE DATA 

Low-Pressure Voltage Breakdown Test: 

This test (similar to MIL-E-ID, paragraph 4.9.12.1) is 

performed on a sample lot of tubes from each production run. 

Tubes are tested in a chamber at an air pressure equivalent 

to an altitude of 100,000 feet. Arcing will not occur when 

an ms voltage of 200 volts is applied between the plate 

terminal and the grid terminal and heater-cathode terminal 

tied together. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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High-Frequency Vibration Performance: 

This test (similar to MIL—E-10, paragraph 4.9.19.21 lx 

performed on a sample lot of tubes from each production run. 

The tubeis vibrated intwo planes, parallel and perpendicular 
respectively to its axis, with no voltages applied to the 
tube. Vibration frequency is 50—to-60 cps and acceleration 

Is 10 g. At the end of this test, tubes will not show 

temporary or permanent shorts or open circuits. 

Shorts and Continuity Test: 

This test Isimilarto MIL—E—ID, paragraph 4.7.51 is performed 
on all tubes from each production run. In this test, a 

tube is considered inoperative if it shows a permanent 

or temporary short or open circuit. 

Temperature-Frequency Performance: 

This test is performed on a sample lot of tubes from each 
production run to determine the ability of this tube type 
to maintain the oscillator frequency without significant 

change when ambient temperature and operating voltages 

are reduced gradually during a given time interval. Tube 
under test is operated with a heater voltage of 6.6 volts, 
dc plate supply voltage of 117 volts, plate load resistor 

of 50 ohms, oscillator frequency of 1680 t 4 Mc, output 

V5WR of 1.1 maximum, dc plate current of not more than 34 
ma.obtained by adjusting the value of the grid resistor 

between 1300 and 2400 ohms, and at an ambient temperature 
of approximately 220 C for a period of 5 minutes. Record 

Oscillator Frequency. The ambient temperature Is then 

gradually reduced to —400 C during a 30—minute operating 
period. Both the heater voltage and plate supply voltage 
are reduced simultaneously so that during the final 15— 

minute interval of this test period the heater voltage is 
5.2 volts and the plate supply, voltage is 95 volts. Any 

change in frequency will not be more than +4 Mc or —I Mc 

from the recorded initial test value. The rate of frequen— 

cy change during this test will not exceed 2 Mc In any 

I5—second interval. 

5 -Hour Radiosonde Life Performance: 

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

production run under conditions of maximum—rated plate 
dissipation to insure excellent performance in radiosonde 

applications. Each tube tested is operated for 5 hours 
under the following conditions: heater voltage of 6.6 

volts, dc plate supply voltage of 117 volts, plate load 
resistor of 50 ohms, dc plate current of 34 ma, obtained 

by adjusting the grid—resistor value between 1300 and 
2400 ohms, oscillator frequency of 1680 t 4 Mc and output 
V5WR of 1.1 maximum. At the end of 5 hours, the tubes 
will not show permanent shorts or open circuits, and will 

meet the following limits: 
Useful Power Output (31   210 min. mw 

For conditions shown under Characteristics Range Values, 
Notes 6,7. 

lIe. RADIO CORPORATION OF AMERICA 
41e* Electron Tube Division Harrison, N. J. 
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Change in Useful Power 
Output 131 From Initial Value   30 max. N 
For conditions shown under Characteristics Range rallies, , 
lotes 6.7. 

OPERATING CONSIDERATIONS 

The flexible heater leads of the 7533 may be soldered to 
the circuit elements, but not closer than 3/An from the 
surface of the glass button. Otherwise the heat of the 
soldering operation may crack the glass button and damage i 
the tube. 

SuPPort for the 7533 should be provided by a suitable 
clamp around the metal shell of the tube, preferably in the 

indicated zone shown on the Dimensional Outline. Care must 
be taken to avoid clamping so tightly as to cause distortion 

of the resonator cavity with resultant change in operating 
frequency. 

Connections to the grid terminal and to the *Late terminai 
should be made by means of spring contacts only. Under no 
circumstancesshould connectionsbe solderedto these terminals. 

Accurate frequency adjustment in the 1560—to-1700—Mc 
operating range together with minimum frequency drift, may be 
obtained by using both tuning screws. Alternately turn each 
tuning screw not more than one—half turn at a time, in a 
clockwise direction to lower the frequency. Repeat this 
procedure until the desired lower frequency adjustment Is 
reached. To reach a higher frequency, follow the same 
procedure except that the tuning screws are turned in 
counterclockwise direction. 

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



.1- 
i.062" 

MAX. 

.27" 
MAX. 

L73" 
MAX. 

.375' 
(NOTE 

.9-
MAX. 

Lsce-7s" 

.5- 
MAX. 

7533 

45.5 7. 
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.11.4P.X. IHSULATOR 
(NOTE 2) 
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NOTE I: THE AXES OF THE INNER AND OUTER CONDUCTORS OF THE 
COAXIAL OUTPUT TERMINAL COINCIDE WITHIN 0.010". 

NOTE 2: THE END OF THE INSULATOR IN THE COAXIAL OUTPUT 
TERMINAL ALIGNS WITH THE EDGE OF THE OUTER CONDUCTOR 
10.151" t 0.003" DIAMETER) WITHIN 0.005". 

NOTE 3: DISTANCE BETWEEN CENTER LINE OF PLATE TERMINAL 
AND CENTER LINE OF INNER CONDUCTOR 10.040" t 0.001. 
DIAMETER). 

NOTE 4: ORIENTATION OF PINCH—OFF IS NOT CONTROLLED. 

NOTE 5: STIPPLED REGION (WHICH EXTENDS AROUND TUBE) 
INDICATES RECOMMENDED CLAMPING AND CONTACT AREA. 

RADIO CORPORATION OF AMERICA 
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High-Mu Triode 
CERAMIC-METAL PENCIL TYPE 

FAST WARM-UP TIME STURDY COAXIAL-ELECTRODE STRUCTURE 

For Use at Frequencies up to 5000 
Mc in Cathode-Drive Circuits 
under Severe Shock and Vibration 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)  6.3 i 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, grid 
volts = 0, cathode resistor (ohms) 
= 0, load resistor (ohms) = 10, 
heater volts - 6  3   10 sec 

Amplification Factor  70 
Transconductance for dc plate ma. = 14, 

dc plate volts = 125, and cathode 
resistor (ohms) - 50  16000 mmhos 

Direct lnterelectrode Capacitances:' 
Grid to plate   2.4 WA 
Grid to cathode and heater  4.4 puf 
Plate to cathode and heater   0.04 max. mmf 
Heater to cathode   2.6 me 
Cathode to plate  0.04 max. ,i,uf 
Cathode to grid and heater  7.0 MMf 
Plate to grid and heater  2.4 PO 

Mechanical: 

Operating Position  Any 
Dimensions  See Diatensioncsi OutLine 
Weight (Approx  ) 0  3 oz 
Sockets: 

Heater-terminals connector Ameracb No. 1018-88b, 
Grayhill d No.22-5, 

or equivalent 
Socket for operation up to about 
550 Mc (Including heater-
terminals connector)  Jettrone No.CD7010, 

or equivalent 
Cavities (Including heater'. 

terminals connector). . . . Amerac No.1718 (for 4150 Mc), 
J-V-Mf No.D-7980 Series, 

Resdel 0 No.10 Series, 
or equivalent 

...IndIcates a change. 
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H - Heater 

K - Cathode 

G- Grid 

P- Pl ate 

RF POWER AMPLIFIER & OSCILLATOR-- Class C Telegraphy" 
and 

RF POWER AMPLIFIER-- Class C FM Telephony 

Maximum CCSJ Ratings, Absolute—Maximum Values: 

At frequencies uP to 5000 Mc and altitudes: 

Between 
OP to 8o,000 and 

8o,000 feet soo,000 feet 

DC PLATE VOLTAGE  250 max. 200 max. volts 
DC GRID VOLTAGE   -50 max. -50 max. volts 
DC CATHODE CURRENT  25 max. 25 max. ma 
DC GRID CURRENT   6 max. 6 max. ma 
PLATE DISSIPATION . . . . .   2.5 max. 2.5 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect te cathode. . . . 50 max. 50 max. volts 
Heater positive with 

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

Typical CCSJ Operation In Cathode-Drive Circuit: 

As oscillator 

At At At At At At 
loo l000 2000 3000 4150 5000 
Mk Mc Mc Mc Mc Mc 

DC Plate-to-Grid 
Voltage   205 203 151 125 200 200 volts 

DC Cathode-to-Grid 
Voltage   5 3 1 0.1 0.26 - volts 
From a grid 

resistor of . . 1000 600 250 500 130 100 ohms 
DC Cathode Current. 21 24 24 20 23 25 ma 
DC Grid Current . . 5 5 4 0.2 2 - ma 
Useful Power Output 

(Approx.)   1.6 1.3 0.5 0.15 0.1 0.03 watts 

...Indicates a change. 

o 

L) 
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As amplifier 

At At 
500 t000 
Mc Mc 

DC Plate-to-Grid Voltage  204 185 volts 
DC Cathode-to-Grid Voltage  4 10 volts 

From a grid resistor of   800 2000 ohms 
DC Cathode Current  21 24 ma 
DC Grid Current   5 5 ma 
Driver Power Output (Approx.)   0.2 0.2 watt 
Useful Power Output (Approx.)   2.2 1.4 watts 

Maximum Circuit Values: 

Grid-Circuit Resistance   0.25 max. megohm 

o 

o 

FREQUENCY DOUBLER--Class C 

Maximum CCSj Ratings, Absolute—Maximum Values: 

At frequencies uP to 2000 Mc and altitudes: 

Between 
110 to 8o,000 and 

80,000 feet too,000 feet 

DC PLATE VOLTAGE  250 max. 200 max. volts 
DC GRID VOLTAGE   -50 max. -50 max. volts 
DC CATHODE CURRENT  22 max. 22 max. ma 
DC GRID CURRENT   6 max. 6 max. ma 
PLATE DISSIPATION . . . . .   2.5 max. 2.5 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode. . . . 50 max. 50 max. volts 
,Heater positive with 

respect to cathode. . . . 50 max. 50 max. volts 
PLATE-SEAL TEMPERATURE. . . . 2.25 max. OC 225 max. 

Typical CCSJ Operation In Cathode-Drive Circuit: 

up to up to 
550 Itc t000 Mc 

DC Plate-to-Orid Voltage. . 193 207 218 181 volts 
DC Cathode-to-Grid Voltage. • 18 7 18 6 volts 

From a grid resistor of . • 3600 2300 3600 2000 ohms 
DC Cathode Current  20 18 21 19 ma 
DC Grid Current   5 3 5 3 
Driver Power Output 

(Approx.)   0.8 0.2 0.8 0.2 watt-
Useful Power Output 

(Approx.)   1.3 0.75 0.9 0.4 'Sets. 

Maximum Circuit Values: 

Grid-Circuit Resistance . .... 0.25 max. Megohm 

...Indicates a ,-Songe. 
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FREQUENCY TRIPLER --Class C 

Maxima CCSJ Ratings, Absolute-Nassnum Values: 

At frequencies up to 2000 Nc and attitudes: 

Between 
DP to 8o,000 and 

8o,000 feet loo,000 feet 

DC PLATE VOLTAGE  250 max. 200 max. volts 
DC GRID VOLTAGE   -50 max. -50 max. volts 
DC CATHODE CURRENT  20 max. 200 max. ma 
DC GRID CURRENT   6 max. 6 max. ma 
PLATE DISSIPATION . . . . .   2.5 max. 2.5 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode. . 50 max. 50 max. volts 
Heater positive with 

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

Typical CCSJ Operation in Cathode-Drive Circuit: 

lit) to 645 Ma 

DC Plate-to-Grid Voltage  202 240 volts 
DC Cathode-to-Grid Voltage  27 15 volts 

From a grid resistor of   9000 25000 ohms 
I DC Cathode Current  19 11 ma 

DC Grid Current   3 0.6 ma 
Driver Power Output (Approx.) 0.6 0.2 watt 
Useful Power Output (Approx.) 0.7 0.4 watt 

lip to 1000 Nc 

DC Plate-to-Grid Voltage  205 185 volts 
DC Cathode-to-Grid Voltage  30 10 volts 

From a grid resistor of   10000 14000 ohms 
DC Cathode Current  19 12 ma 
DC Grid Current   3 0.7 ma 
Driver Power Output (Approx.) 0.6 0.2 watt 
Useful Power Output (Approx.) 0.4 0.15 watt 

Miximium Circuit Values: 

Grid-Circuit Resistance   0.25 max. megohm 

a Without external shield. 

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

C For use with cavities. 

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

Jettron Products, Inc.. 56 Route to. Hanover, N.J. 

J—V—M Microwave Co.. 9100w. 07th St.. Brookfield, Illinois. Indicated 
mo. applies too serles of cavities covering range from 220 to 3500 Mc. 

▪ Resdel Engineering corp.. 350 South Fair Oaks Avenue, Pasadena, 
California. Thisserlesofcavitles covers the range from 215 to 2325 Mc. 

h key—down conditions per tube without amplitude modulation. Modulation 
essentially negative may be used if the positive peak of the audio 
frequency envelope does not exceed 115 per cent of the carrier condi— 
tions. 

J Continuous Commercial Service. 

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

Note Min. lax. 

Heater Current  1 0.205 0.245 
Direct interelectrode 

Capacitances: 
Grid to plate   — 1.5 2.7 Fig. 
Grid to cathode   — 3.6 5.0 Mg 
Plate to cathode  — — 0.04 Mg 

Heater—Cathode Leakage Current: 
Heater negative with 

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

respect to cathode  1,3 — 30 Ma 
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 — 4 volts 
Amplification Factor  1,8 55 85 
Transconductance  1,8 12500 19500 mmhos 
Plate Current (1)   1,8 9 19 ma 
Plate Current (2)   1,9 — 50 Ma 
Power Output  1,10 1.7 — watts 
Change in Power Output  1,11 — 0.2 watt 

amp 

Note 1: 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 1: With 60 volts dc between heater and cathode, heater positive 
with respect to cathode. 

Note 4: 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 tp produce a cathode current of 10 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: With dc plate voltage of 125 volts and dc grid voltage of —5 
volts. 

Note 10: in a single—tube, cathode—drive amplifier circuit operating et 
a frequency of approx. 550 X 10 Mc, and with dc plate to cathode 
voltage of 280 volts. Input—signal power of 0.2 watt, and dc 
grid voltage adjusted to produce a dc plate current of 20 ma. 

Note 11: Reduce heater voltage to 5.7 volts. Change in Power—Output 
value from that obtained with 6.3 volts on heater will not 
exceed indicated value. 

-a-Indicates a change. 
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A 
Low-Pressure Voltage-Breakdown Test: 

This test (similar to MIL-E-1D, paragraph 4.9.12.1) is 
performed on a sample lot of tubes every 90 days. Tubes are 
tested ina chamber atanair pressure equivalent toanaltitude 
of 100,000 feet. Breakdown will not occur when a 60-cycle 
rims voltage of300volts is applied between the plate cylinder 
and grid flange. 

Low-Frequency Vibration Performance: 

This test (similar to MIL-E-1D, 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 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 show permanent 

shorts oropen circuits and will meet the following test lima: 

Heater Current  300 max. ma 

For conditions shown under Characteristics Range Values, 
ilote 1. 

Variable-Frequency Vibration Performance: 

This test (similar to MIL-E-1D, 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 
Vibratton Performance. The tubes are vibrated perpendicular 
to the major axis through a frequency range from 5 to 500 cps 
and back. From 5 to 50 cps, the tubes are vibrated at a 
constant displacement of 0.0400 ± 0.0025 inch. From 50 to 

500 cps, the tubes are vibrated at a constant acceleration of 
10 ± 2 g. Total time to complete a sweep cycle is 10 ± 5 
minutes. During the test, the tubes will not show an rms 
output voltage across the plate load resistor in excess of 
150 millivolts. 

tnch tube is vibrated for 60 seconds at the frequency 
which gives maximum vibrational noise output. If, at the end 
of 60seconds, thevibrational 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 the test, the tubes will not show permanent 
shorts oropen circuits and will meet thefollowing test limit: 

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

—..tedlcateS a charge. 

' 
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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 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, 
ilote 1. 

Heater—Cathode Leakage Current. . . . 60 max. µa 
For conditions shown under Characteristics Range Values, 
ilotes 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 IXI, YI) for 32 hours each. 

At the end of this test, tubes are required to 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 tothe grid terminal 

through the shorts test equipment. Tubes are tapped with a 

rubbertapperthreetImesineachofthreemutually perpendicular 
directions. If a short indication is obtained, the tapping 

cycle is repeated two times for verification. Acceptance 
criteria is based on the "Resistance vs. Time Duration" curve 

shown in paragraph 4.7.7 of MIL-E-10, 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 cathode- and plate-cylinder-supports spaced 

15/16" t 1/64", and with the grid flange centered between 
these supports, the tubes will withstand the gradual application 

of a force of 30 pounds, perpendicularto the axis of the tubes, 
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upon the grid flange, without causing fracture of the ceramic 
insulation. 

Seel Strain Test: 

This test (similar to MIL—E—ID, paragraph 4.9.6.31 Is 

performed on a sample lot of tubes every 90 days. Tubes are 
tested by first immersing in water having a temperature of at 

least 97 ° C for at least 15 seconds and then immersing imme— 

diately 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. 

Neater-Cycling Life Performance: 

This test (similar to MIL—E-1D, paragraph 4.11.71 Is 
performed on a sample tot 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 are required to meet the following 
limits: 

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

Notes 1,4. 

I-Hour Stability Life Performance: 

This test (similar to MIL—F—ID, paragraph 4.11.3.lal is 

performed on a sample lot of tubes from each production run 

to insure that the tubes 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 in transconductance value 

for each tube, referred to its initialtransconductance reading, 

will not exceed 15% of the initial value, for conditions shown 
under Charactertstscs 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. 
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100-Hour Survival Life Performance: 

This test (similar to MIL-E-1D, paragraph 4.11.3.1b) is 
performed on a sample lot of tubes from each production run 
to insure a low percentage of early inoperatives. Life-test 
conditions arethesame as those specified forz-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 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  9000 min. µmhos 
For conditions shown under Characteristics Range Values. 
Notes 1,8. 

Plate Current (21   50 max. pa 
For conditions shown under Characteristics Range Values, 
Notes 1,9. 

500- and 1000-Hour Dynamic Life Performance: 

This test (similar to MIL-E-1D, paragraph 4.11.3.2) is 
performed on a sample lot of tubes from each production run 
to insure high-quality rf performance. Each tube is life-
tested as a class C amplifier in special cavity at 550 ±10 Mc 
under the following conditions: Heater voltage of 6.3 volts; 
plate supply voltage of 250 volts; cathode resistor adjusted 
to give plate current of 25 ma.; and grid-circuit resistance 
adjusted to give grid current of 6 ma., 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, thetubes will not show permanent 
shorts or open circuits, and will be criticized for total 
number of tubes failing to pass 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 under Characteristics Range Values, 
Notes 1,4. and 1,5. 

Power Output  1.5 min. watts 
For conditions shown under Characteristics Range Values, 
Notes 1,1o. 

At the end of 1000 hours, thetubes will not show permanent 
shorts oropen circuits and will becriticized for total number 
of tubes falling to pass the following limits: 

Heater Current  300 max. ma 

For conditions shown under Characteristics Range Values, 
Note 1. 
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Power Output  1.3 mi n. watts 

For conditions shown under Characteristics Range Values, 
Rotes 1,1o. 

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. 

o 

o 

o 
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.23(eMAX,-11 

r
(PLATE,...C.X.yeiDER 

250 _.uouo g, DIA. 

(NOTES 2 B. 4) 

JacfMAX. 

.627 .233„•320MIN. 
(NOTE 4) 1.025 1.-±.020 

used  JL 
•052"± .003" 

MAX'¶ .1131"± .015" t 
REFERENCE 
PLANE " .320 mini. 

-.025 (NOTE 4) 

METALLIZED 
SURFACE 

CATHODE CYI.INDER 

.250...002 
- 005" DIA' 

(NOTES.1,2,3 B. 4) 

GRID FLAI.IGE 41 . DIA .( 55N 02; te  0353.D DIA. • ( ND ± 010.1E 5) 

HEATER PINS 

.020' 

.410"t DIA. (NOTE 5) 

ANNULAR SURFACE "C" 

CERAMIC 

NNULAR SURFACE "B" 

,-,115"t£105"ATEGRESS ile 

.145„ 
t.015" 

.115" t.020"(AT TIPS) 

.06emIN. 
(ANNULAR SURFACES 

"B" AND"C") 

INTERNAL CONNECTION 
DO NOT USE 

92CM- 10274R1 

REFERENCE PLANE "A" IS DEFINED ASTHAT PLANE AGAINST WHICH 
ANNULAR SURFACE "B" OF THE GRID FLANGE ABUTS. 

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

TOWARD THE CATHODE CYLINDER. 

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

TOWARD THE PLATE CYLINDER. 

NOTE I: WITH ANNULAR SURFACE "B" RESTING ON REFERENCE 
PLANE "A". THE AXIS OF THE CATHODE CYLINDER WILL BE 

WITHIN 2° OF A LINE PERPENDICULAR TO REFERENCE PLANE "A". 

NOTE 2: THE AXESOF THE PLATE CYLINDER ANDCATHODE CYLINDER 
WILL COINCIDE WITHIN 0.010". 

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

WILL COINCIDE WITHIN 0.005". 

NOTE 4: THE DIAMETER ALONG THE 0.320" MINIMUM LENGTH IS 

MEASURED WITH "GO" AND "NO-GO" RING GAUGES GI-I AND 

RESPECTIVELY. 

NOTE 5: THIS DIAMETER IS MEASURED WITH "GO" AND "NO-GO" 

GAUGES G2-I AND G2-2, RESPECTIVELY. 

NOTE 6: THIS DIAMETER IS MEASURED WITH "GO" AND "NO-GO" 

GAUGES G3-1 AND G3-2, RESPECTIVELY. 
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92CS—K1370 

Gauge Type 
Dimension 

Diameter A Thickness 8 Radius R 

G2—I 

G2-2 

GO 

NO—GO 

+0.00000" 
0.25200" 0.00007. 
—. 

+0.00007" 
0.24500" 

—0.00000" 

+("°10 " 0.320"-0.00 

— 

0.003" MAX. 

— 

G2—I 

G2-2 

GO 

NO—GO 

+0.00000" 
0.42000 —0 " .00007 

+0.00007" 
0.40000" 

—0.00000" 

— 

— 

— 

— 

Ga—I 

G —2 3 

GO 

NO—GO 

+0.00000" 
—0. 0.55700" 00007" 

+0.00007" 
0.54700" 

—0.00000" 

— 

— 

— 

— 

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



7554 
AVERAGE CHARACTERISTICS 

Cathode-Drive Service 

o 

PLATE (Ib) OR GRID (Ic) MILLIAMPERES 

92C M -10262 

(íedie RADIO CORPORATION oF ArtAFRIrA 
le Electron Tube Division Harrison, N. J. 
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TYPICAL POWER-OUTPUT CHARACTERISTICS 

With Variation in Heater Voltage 
Cathode-Drive Service 



7642 
— 

Traveling-Wave Tube 
HELIX-TRANSMISSION-LINE TYPE 

FREQUENCY RANGE INTEGRAL PERIODIC-
1700-2300 Mc (S-Band) PERMANENT-MAGNET TYPE 

For Use as an Output Amplifier in Radio Relay Systems 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)  
Current at heater volts = 6.3 
Starting Current Must 

Minimum Cathode Heating Time  
Frequency Range   
Cold Insertion Loss   
Thermostatic Switch: 

Current rating: 
At 125 volts ac   
At 240 volts ac   

Mechanical: 

Operating Position  
Operating Altitude  
Maximum Overall Length  
Maximum Height  
Maximum Width   
Maximum Shell Diameter  
Weight (Approx  ) 
Connectors: 

RF Input  Type N Plug (UG-18 B/U) 
RF Output   Type N Plug (UG-18 13/U) 
Terminal Leads  Spade Lugs (Amphenola No.32419, 

or equivalent) 

6.3 ± 5% volts 
1.75 asp 

never exceed 4 amperes, 
even momentarily 
3 minutes 

1700 to 2300 Mc 
60 db 

6 amp 
3 amp 

Any 
10000 feet 

20-1/2" 
3-7/8" 
3-1/8" 
1-5/8" 

6-1/2 pounds 

Thermal: 

Collector Temperature'.  225 max. oc 
' Ambient Temperature   -30 to +70 °C 

Air Flow into Radiator  25 min. Cfm 

RF POWER AMPLIFIER 

Maximum Ratings, Absolute-Maximum Values: 

DC Collector Voltage  3000 max. volts 
DC Helix Voltage  2500 max. volts 
DC Grid-No.2 Voltage. ,   1700 max. volts 
DC Collector Current  80 max. ma 
DC Helix Current  3 max. ma 
DC Grid-No.2 Current  0.2 max. ma 
RF Power Input  5 max. watts 

Typical Operation at 2000 Mc: 

DC Collector Voltage  2000 volts 
DC Helix Voltage  2250 volts 
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DC Grid-No.2 Voltage  1450 volts 
DC Collector Current  70 ma 
DC Helix Current  0.8 ma ( 
DC Grid-No.2 Current  0.1 ma ‘ 
Input VSWR  1.2:1 
Output VSWR   1.4:1 
RF Power Input  30 mw 
Saturated Power Output  20 watts 

• Amphenol Electronics Corporation, 1830 South 54th Avenue, Chicago 50, 
Illinois. 

The thermostatic switch will open when collector temperature exceeds 
2250 C. 

CHARACTERISTICS RANGE VALUES 

Note Min. Max. 
Heater Current  1 - 2 amp 
DC Collector Voltage  2.3 1650 2400 volts 
DC Helix Voltage  3 1900 2400 volts 
DC Grid-No.2 Voltage  3 1150 1600 volts 
DC Collector Current  3 60 75 ma 
DC Helix Current  3 - 1.1 ma 
DC Grid-No.2 Current  - - 0.2 ma 
Input VSWR  - - 1.4:1 
Output VSWR   - - 1.5:1 
Saturated Power Output  - 18 - watts 

Dote 1: With heater volts • 6.3. . 
Note 2: Normally the collector voltage is 250 volts below the helix 

voltage, but may be equal to the helix voltage or any value 
between these points. 

Specific operating value is supplied with each tube. Note 3: 

OPERATING CONSIDERATIONS 

The magnetic field required to focus the electron beam in 
the 7642 is supplied by integral periodic permanent magnets. 

Although the periodic-magnet structure is difficult to de-
magnetize and has little stray field, care should be taken to 

prevent the presence of any appreciable external transverse 
magnetic field which might cause defocusing of the electron 

beam within the tube. Magnetic material should be kept at 
least eight inches away from the tube. 

Impedance match between the 7642 rf power output and the 
load should have a voltage standing wave ratio IVSWRI no 

greater than 2:1. With VSWR's in excess of this value, 

oscillations may occur causing permanent damage to the tube. 

Tubes should not be operated without a termination. 

Forced-air cooling of the collector is necessary whenever 

collector current is flowing. Failure to observe this pre-

caution may result in permanent damage to the tube. It is 
recommended that the forced-air cooling be applied when the 
heater power is applied. 

A thermostatic switch is mounted on the collector of the 

7642 which opens when the collector temperature exceeds 

( 
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a safe limit. It is recommended that the thermostatic switch 
be used in an interlock circuit in the power supply for the 
collector, helix, and grid-No.2 voltages. The thermostatic 

switch will carry 6 amperes at 125 volts ac or 3 amperes at 
240 volts ac. 

The power supply should incorporate a helix-current over-

load protective device to prevent damage to the tube in the 
event of loss of collector voltage. Such a condition would 
cause the entire electron beam current to flow to the helix 

and thereby overheat that electrode. If it is desired to re-
move all voltages by a single control, the time-constant 
values of the power supply should be chosen so that the helix 

voltage decays faster than the collector voltage. 

As thegrid-No.2 voltage increases from zero tothe operat-

ing value, the helix current may reach as high as 10 ma in 
the vicinity of 200 to 600 volts on grid No.2, thenwill fall 

below 2 ma at the proper operating grid-No.2 voltage. The 

helix supply should have adequate regulation to handle this 
transient during the turn-on procedure. In order to protect 

the tube, the helix supply should also have an interlock to 
open thecircuit if the helix current exceeds 3 ma longer than 
a few milliseconds. 

Mounting. The 7642 may be mounted in any position by 

means of bolts through either set of holes In the two mounting 
blocks. 

Atectrical connections are made to the 7642 by means of 

the seven leads with spade type lugs. These color-coded, 

flexible, insulated leads are identified on the Dimensional 

Outline. RF input and output connections are made to type N 

plugs (0G-18 0/01 on the tube (see Dimensional Outline). The 
collector isconnectedtothe capsule and is normally grounded. 

The rated values for collector voltage, helix voltage, 
and grid-No.2 voltage are high enough to be dangerous to the 
user. Care should be taken during adjustment of circuits, 

especially when exposed circuit parts are at a high dc 
potential. 

STARTING PROCEDURE 

Voltages should be applied to the 7642 in the foll6wing 

sequence: Apply the heater voltage and allow tube to warm-up 
for 3 minutes minimum. Then apply the collector voltage as 

specified on the tube label. Next, apply the helix voltage 
as specified on the tube label. Finally, increase the grid-

No.2 voltage in a few milliseconds to obtain the collector 
current specified on the tube label. The three power supplies 
can be controlled by one switch provided there is a sufficient 

delay in application of the grid-No.2 voltage to allow the 

collector and helix voltages to stabilize first. 

TURN—OFF PROCEDURE 

To turn offthe tube, remove the electrode voltages in the 
following sequence. First reduce the grid-No.2 voltage, then 
remove the helix voltage, collector voltage, andheater voltage 
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in that order. The three power supplies can be controlled by 

one switch provided the grid-No.2 voltage decays faster than 

the collector and helix voltages. 

20 MAX. 

3 kOLAX1 

r_i 4: 1._ Ws,,,,H,lp.rAgoREL2LeugGes_\ 3 FLEXIBLE LEADS 

I 
4.600 
A .050 2 

TYPE N 
COAINECTORS 
CUG-1821/U) 

OUTPUT 

10.880 
£125 

2*MAX 

INPUT 

4 FLEXIBLE LEADS 
WITH SPADE LUGS 
6 INCHES LONG 
SEE COLOR CODE 

4MAX. 

24 

MAX. 

DIMENSIONS IN INCHES 

No. 10-32 
DEEP 

4 HOLES 

.228 
— à.O15 DIA. 
4 HOLES 

THIS ENO FREE 
FROM FINISH 

92GS-12171 

COLOR CODE OF LEADS 

HEATER  Brown 
HEATER, CATHODE, GRID No.l. .  Yellow 
HELIX  Orange 

GRID No.2  Blue 
COLLECTOR, SHELL  Black 
THERMOSTATIC SWITCH 121 White 
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Beam Power Tube 
CERAMIC-METAL SEALS COAXIAL-ELECTRODE STRUCTURE 
"ONE-PIECE" ELECTRODE DESIGN INTEGRAL RADIATOR 
FORCED-AIR COOLED 1250-WATTSCWINPUTUPTO 1215 Mc 

MATRIX-TYPE, OXIDE-COATED, UNIPOTENTIAL CATHODE 

For Use under Severe Shock and Vibration 

GENERAL DATA 

Electrical: 
Heater, for Matrix-Type, Oxide-Coated, 

Unipotential Cathode: 
Voltage (AC or DC)"   6.3 ± 10% volts 
Current at heater volts = 6.3   7.85 eimP 
Minimum heating time  120 sec 

Mu-Factor, Grid No.2 to Grid No.1 
for plate volts . 225, grid-No.2 
volts = 225, and plate ma. = 1091. . 13 

Direct Interelectrode Capacitances:b 
Grid No.1 to plate  0.11 max. ppf 
Grid No.1 to cathode di heater   29 me 
Plate to cathode & heater 0  011 max. mod 
Grid No.1 to grid No  2   37 /*if 
Grid No.2 to plate  5.3 mmf 
Grid No.2 to cathode 14 heater   1.1 max. ppf 

Mechanical: 

Operating Position  Any 
Overall Length    2.34" 0.06" 
Greatest Diameter (SeeDimensiona/ Out ¿pee) . .   2.06" ± 0.03" 
Weight (Approx  )  3/4 lb 
Radiator  Integral part of tube 
Terminal Connections (See Dsmesissoeal Outtsne): 

GI-Grid-No.1- H,K -Heater- á 
Terminal Cathode-
Contact • Terminal 
Surface Contact 

G2 -Grid-No.2- Surface 
Terminal •• P-Plate-
Contact Terminal 
Surface Contact 

H -Heater- Surface 
Terminal 
Contact 
Surface 

Air Flow: 

Air flow may be removed simultaneously with all voltages. 

Through radiator—Adequate air flow to limit the plate-
core temperature to 2500 C should be delivered by • 
blower through the radiator during the application of 

plate, grid-No.2, and grid-No.1 voltages. Typical values 

•••• 

Indicates a change. 
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of air flow directed through the radiator to maintain the 
plate core (See Dimensional OutlIne ) at 250° C with an in-

coming air temperature of 25° C and with no restrictions 

at the plate-contact flange are: 

Plate Dissipation 
(watts) 

Air Flow 
(cubic ft/min, 

Static Pressure 

(Inches of water) 

100 2 0.04 
300 4 0.14 

600 II 0.66 

700 16 n 96 

TO grid-No., grid-Non, cathode, and heater terminals--

A sufficient quantity of air should be directed at the 
heater terminal and allowed to flow past each of these 

terminals so that no terminal temperature exceeds the 

specified maximum value of 250° C. An air flow of 2.5 
cfm is usually adequate. Forced-air cooling of heater 

and cathode terminals is usually required during stand-by 
(heater only) operation. 

Plate-Core Temperature  250 max. °C 
Terminal Temperature (Plate, Grid No.2, 
Grid No.1, Cathode, and Heater)   250 max. °C 

AF POWER AMPLIFIER k MODULATOR 

Maximum CCS c Ratings, Absolute -Nasimum Values: 

DC PLATE VOLTAGE  3000 max. volts 
DC GRID-N0.2 VOLTAGE  1200 max. volts 
MAX.-SIGNAL DC PLATE CURRENTd   500 max. ma 
MAX.-SIGNAL GRID-No.1 CURRENTd  100 max. ma 

MAX.-SIGNAL PLATE INPUTd  1500 max. watts 
MAX. -SIGNAI GRID-No.2 INPUTd  25 max. watts 
PLATE DISSIPATIONd  600 max. watts 

Typical CCS Push-Pull Operation: 

Values are for 2 tube/ 

DC Plate Voltage  2700 3000 volts 
DC Grid-No.2 Voltage'   450 450 volts 
DC Grid-No.1 Voltage 

from fixed-bras source  -40 -40 volts 
Peak AF Grid-No.1-to-Grid-No.1 Voltage. .   80 80 volts 
Zero-Signal DC Plate Current  200 200 ma 
Max.-Signal DC Plate Current  900 1000 ma 
Zero-Signal DC Grid-No.? Current  0 0 ma 
Max.-Signal DC Grid-No.2 Current  6 5 ma 
Effective Load Resistance 

(Plate to plate)  6000 6400 ohms 
Max.-Signal Driving Power (Approx.) .   0 0 watts 
Max.-Signal Power Output (Approx  )  1400 1600 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance under any condition: 
With fixed bias   15000 max. ohms 
With cathode bias   Not recommended 
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LINEAR RF POWER AMPLIFIER 
Single -Sideband Suppressed-Carrier Service 

Maximum CCS ° Ratings, Absolute -Maximum Values: 

up to 1215 Mc 

DC PLATE VOLTAGE  2500 max. volts 
DC GRID-No.2 VOLTAGE  1200 max. volts 
MAX.-SIGNAL DC PLATE CURRENT  500 max. ma 
MAX.-SIGNAL DC GRID-No.1 CURRENT  100 max. ma 
MAX.-SIGNAL PLATE INPUT   1250 max. watts 
MAX.-SIGNAL GRID-No.2 INPUT   25 max. watts 
PLATE DISSIPATION   600 max. watts 

Typloal CCS "Single -Toneuf Operatleat 

/n grid-drive circuit at ao Mc 
DC Plate Voltage  2250 2500 volts 
DC Grid-No.2 Voltage°   450 450 volts 
DC Grid-No.1 Voltage°   57 37 volts 
Zero-Signal DC Plate Current  160 160 ma 
Zero-Signal DC Grid-No.2 Current  0 0 me 
Effective RF Load Resistance  2500 2700 ohms 
Max.-Signal DC Plate Current  450 500 ma 
Max.-Signal DC Grid-No.2 Current  4 4 ma 
Max.-Signal DC Grid-No.1 Current°   0.05 0.05 ma 
Output-Circuit Efficiency (Approx.) . . .   90 90 
Max.-Signal Driver Power Outputh (Approx.)  1 1 watt 
Max.-Signal Useful Power Output (Approx.)   580J 680i watts 

Typical CCS Operation with "Two-Tone liodulatiossie 

/n grid-drive circuit at go Mc 

DC Plate Voltage  2250 2500 volts 
DC Grid-No.2 Voltage° . . ... • . .   450 450 volts 
DC Grid-No.1 Voltage°   -37 -37 volts 
Zero-Signal DC Plate Current  160 160 ma 
Effective RF Load Resistance 2500 2700 ohms 
DC Plate Current at peak of envelope. . 450 500 ma 
Average DC Plate Current  315 350 ma 
DC Grid-No.2 Current at peakofenvelope 3 4 ma 
Average DC Grid-No.2 Current  1.8 2.5 ma 
Average DC Grid-No.1 Current 0  005 0.05 ma 
Peak-Envelope Driver Power (Approx.). 1 1 watt 
Output-Circuit Efficiency (Approx.) .   90 90 
Distortion Products Leyel: 1 

Third Order   -31 -31 db 
Fifth Order .   -36 -36 db 

Useful Power Output (Approx.): 
Average   290 340 watts 
Peak Envelope   580J 680J watts 

Maximum Circuit Values: 
Grid -No.1 -Circuit Resistance under any condition: 

For fixed-bias operation  15000 max. ohms 
For cathode-bias operation  Not recommended 

Indicates a change. 
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PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 
Carrier conditions per tube for use 
with amaximum modulation factor of: 

Maximum CCSe Ratings, Absolute -Maximum Values: 

up to 1215 Mc 

DC PLATE VOLTAGE  2000 max. volts 
DC GRID-No.2 VOLTAGE  1200 max. volts 
DC GRID-No.1 VOLTAGE  -250 max. volts 
DC PLATE CURRENT  500 max. ma 
DC GRID-No.1 CURRENT  100 max. ma 
PLATE INPUT   1000 max. watts 
GRID-No.2 INPUT   17 max. watts 
PLATE DISSIPATION   400 max. mattS 

Typical CCS Operation: 

In cathode-drive. circuit at 400 Mc 

DC Plate Voltage  1800 2000 volts 
DC Grid-No.2 Voltage"   400 400 volts 
DC Grid-No.1 Voltage'   -45 -35 volts 
DC Plate Current  450 500 ma 
DC Grid-No.2 Current  6 8 ma 
DC Grid-No.1 Current (Approx  )   15 12 ma 
Output-Circuit Efficiency (Approx.,) 80 80 
Driver Power Output (Approx.) I   35 35 watts 
Useful Power Output (Approx.)   5001 600.1 watts 

Maximum Circuit Values: 
Grid -No.1 -Circuit Resistance 

under any condition   15000 max. ohms 

RF POWER AMPLIFIER & OSCILLATOR -- Class C Telegraphy' 
and 

RF POWER AMPLIFIER -- Class C FM Telephony 

Maximum CCSc Ratings, Absolute-Maximum Values: 

UP to 1215 Mc 
DC PLATE VOLTAGE  2500 max. volts 
DC CRID-No.2 VOLTAGE  1200 max. volts 
DC GRID-No.1 VOLTAGE  -250 max. volts 
DC PLATE CURRENT  500 max. ma 
DC GRID-No.1 CURRENT  100 max. ma 
PLATE INPUT   1250 max. watts 
GRID-No.2 INPUT   25 max. watts 

700 max. watts PLATE DISSIPATION 

Typical CCS Operation: 

In cathode -drive . circuit at 400 Mc' 
CC Plate Voltage  2250 2500 volts 
DC Grid-No.2 Voltage'   400 400 volts 
DC Grid-No.1 Voltage  -45 -35 volts 
DC Plate Current  450 500 ma 
DC Grid-No.2 Current  7 8 ma 
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DC Grid-No.1 Current (Approx  )  10 12 ma 
Output-Circuit Efficiency (Approx.) . . . . 80 80 % 
Driver Power Output (Approx.) ,  30 35 watts 
Useful Power Output (Approx.)   650i 800i watts 

In cathode-drive n circuit at 1215 /lc 

DC Plate Voltage  2500 volts 
DC Grid-No.2 Voltage'   400 volts 
DC Grid-No.1 Voltage  -50 volts 
DC Plate Current  500 Ma 

DC Grid-No.2 Current  6 ma 
DC Grid-No.1 Current (Approx  )   10 
Output-Circuit Efficiency (Approx.)   70 ill 
Driver Power Output (App rox .(   .80 watts 
Useful Power Output (Approx.)   375i watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance under any condition: 
For fixed-bias operation  15000 max. ohms 
For cathode-bias operation  Not recommended 

Because the cathode is subjected to considerable beck bombardment as 
the frequency is increased with resultant increase in temperature, the 
heater voltage should be reduced depending on operating conditions and 
frequency to prevent overheating the cathode and resultant short life. 

Measured with special shield adapter. 

C Continuous Commercial Service. 

d Averaged over any audio-frequency cycle e4 stner-wave 

n Preferably obtained from a fixed supply. 

'Single-Tone . operation refers to that class of amplifier service in 
which the grid-Not input consists of a monofrequency rf signal having 
constant amplitude. This signal is produced in a single-sideband 
suppressed-carrier system when a single audio frequency of constant 
amplitude is applied to the input of the system. 

0 This value represents the approximate grid-No.1 current obtained due 
to initial electron velocities and contact-potential effects when 
grid No.1 is driven to zero volts at maximum signal. 

Driver power output represents circuit losses and is actual power 
measured at the input to grid-No.1 circuit used. The tube drivinD 
power is zero watts. 

.1 This value of useful power is measured in load of output circuit. 

'Two-Tone-Modulation operation refers to that class of amplifier 
service in which the input consists of two monofrequency rf signals 
having equal peak amplitude. 

1 With maximum signal output used as e eeeeee polo. end without the tumor 
feedback to enhance linearity. 

e Cathode is at dc ground potential. 

B Obtained preferably from a separate eource modulated along with the 
plate supply. 

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

• Driver power output includes circuit losses and feed-through power. 
It is the actual power measured at input to drive circuit. 

r any-does 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 
carrier conditions. 

Obtained preferably from a fixed hugely. or Ostia the plate sUPPlY 
voltage with e voltage divider. 
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Heater Current  
Direct Interelectrode 
Capacitances: 
Grid No.1 to plate  
Grid No.1 to cathode & heater 
Plate to cathode & heater . . 
Grid No.1 to grid No  2  

Grid No.2 to plate  2 
Grid No.2 to cathode & heater .   2 

geverse Grid-No.1 Current   1,3 
Peak Emission Current ..... • 
Interelectrode Leakage Resistance . 5 
Grid-No.1 Cutoff Voltage  1,6 

17.4 8.3 

- 0.11 fflf 

2 26 32 µµf 

2 '- 0.011 pµf 
2 34 41 fflf 

4.3 6.3 pod 
- 1.1 Pea 
7 — 50 pa 

80 _ anIP 
8 _ megohms 
- -87 volts 

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

Note 2: measured with special shield adapter. 

Note 3: with dc plate voltage of 2500 volts. dc grid-No.2 voltage of 
egg volts, and dc grid-No.1 voltage adjusted to pive • dc plate 
current of 240 ma. 

mote a: For conditions with 6.1 volts on heater; grid No.1. grid No.2 
end plate tied together; and pulse-voltage source of 850 peek 
volts connected between plate and cathode. Pulse duration is 
2 microseconds, puise-repetition frequency is 60 pps, and duty 
factor is 0.00012. Read peak emission current after t minute. 

Mete 5: under conditions with tube at 20 ° to 10 ° C for at least 30 
minutes without any voltages applied to the tube. The minimum 
resistance between any two electrodes as measured with a 200-
Volt Megger-type ohmmeter having an internai impedance of 1 
megohm. will be 8 megohms. 

mote 6: With dc plate voltage of 2500 volts, dc grid-No.2 voltage of 
400 volts. and dc grid-No.1 voltage adjusted to give a clç plate 
current of 5 ma. 

SPECIAL TESTS I PERFORMANCE DATA 

Resonances in the tube mountings used in the following tests 

can cause the specified environmental conditions to produce 
greatly amplified effects. Extreme care must, therefore, be 
used in the design of the mountings to minimize resonances. 

Design details of mountings used by the RCA Electron Tube 

Division to perform these tests may be obtained from RCA 
Commercial Engineering, Harrison, N.J., on request. 

50-g, II-Millisecond Shock Test: 

This test is performed on samp 
the ability of the tube to wi 

duration impact acceleration. 
different positions in a Medi 

are subjected to three blows i 
Of this test, tubes will not 

shorts or open circuits. 

le lots of tube's to determine 
thstand the specified long-
Tubes are held rigid in six 

um-Impact Shock Machine and 
n each position. At the end 

show permanent or temporary 

500-g, Nominal 3/4-MillIsecond Shock Test: 

This test is performed on sample lots of tubes to determine 
the ability of the tube to withstand the specified impact 

acceleration. Tubes are held rigid in four different 

-elndicates a change. 
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positions in a High-Impact Shock Machine and are subjected 
to five blows in each position. At the end of this test, 
tubes will not show permanent or temporary shorts or open 
circuits. 

5-to-2000 cps Vibration Test: 

This test is performed on sample lots of tubes to determine 
the ability of the tube to withstand variable-frequency 
vibration. With heater voltage of 6.3 volts Sc or dc, dc 
plate supply voltage of 300 volts, dc grid-No.2 voltage 
adjusted to give dc plate current of 10 ma., and plate load 
resistor of 2000 ohms, the tube is vibrated along each of 
three mutually perpendicular axe% over an e-mlnupp cycle 
Consisting of: 

m. 5-t0-10 cps with fixed double ampllfttle Of 0.080 inch 
t 10%. 

b. 10-to-IS cps at fixed acceleration of 0.41 g t 10%. 

c. 1S-to-105 cps with fixed double amplitude of 0.036 
inch t 10%. 

d. I05-to-2000 cpe et ?lout acceleration of 20 g ± 10%. 

At the end of this test, tubes will not show permane0 or 
teMporary shorts or open Circuits. 

OPERATING CONSIDERATIONS 

A suggested mounttng arrangement for the 7650 Is shown in 
the accompanying drawing along with alayout of the associated 
contacts. Flexible connectors are required for the plate, 
grid-No.2, grid-NO. I, cathode, and heater contact surfaces. 

The maximum-rated plate and grid-No.2 voltages of this 
tube are extremely dangerous. Great care should be taken 
during the adjustment of circuits. The tube and its associated 
apparatus, especially all parts which may be at high potential 
above ground, should be housed in a protective enclosure. The 
protective housing should be designed with interlocks so that 
personnel can not possibly come in contact with any h101-
potential point In the electrical system. The Interlock 
devices should function to break the primary circuit of the 
high-voltage supplies when any gate or door on the protective 
housing is opened, and should prevent the closing of the 
primary circuit until the door ls again locked. 
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NOTE I 
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NOTES I 12 
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NOTES I 2 
L29- MIN. DIA. 

..- NOTES 112 
I.54 MIN. INA. 
NOTES 112 

t.oao" 

.145. MIN. NOTE 2  .1407. 
21.035 

___j .375.NOTE 2 A.0251 
.375. 

• é • NI 

  t .3a.s" 
1.023' 1.02 

NOTENOTE 2 

.N.Ie.nertiregek 

MOTE I: WITH THE CYLINDRICAL SURFACES OF THE RADIATOR 
BAND, PLATE TERMINAL, GRID-No.2 TERMINAL, GRID-No.I 

TERMINAL, HEATER-CATHODE TERMINAL, AND HEATER TERMINAL 

CLEAN, SMOOTH, AND FREE OF BURRS, THE TUBE WILL ENTER A 
GAUGE AS SHOWN IN SKETCH G,. PROPER ENTRY OF THE TUBE IS 

OBTAINED WHEN THE GRID-No.2 TERMINAL IS SEATED ON THE 

SHOULDER A-A i . THE TUBE IS PROPERLY SEATED ON THE 
SHOULDER WHEN A 0.010» THICKNESS GAUGE 1/8" WIDE WILL NOT 

ENTER MORE THAN 1/16" BETWEEN THE SHOULDER SURFACE AND 

THE GRID-No.2 TERMINAL. THE GAUGE IS PROVIDED WITH SLOTS 

TO PERMIT MAKING MEASUREMENT OF SEATING OF GRID-No.2 
TERMINAL ON SHOULDER A-A'. 

NOTE 2: THE DIAMETEROFEACH TERMINAL ISHELD TO INDICATED 
VALUES ONLY OVER THE INDICATED MINIMUM 1FNGTH OF ITS 

CONTACT SURFACE. 

NOTE 3: KEEP ALL STIPPLED REGIONS CLEAR. DO NOT ALLOW 

CONTACTS OR CIRCUIT COMPONENTS TO PROTRUDE INTOTHESE 
ANNULAR VOLUMES. DIAMETERS OF STIPPLED AREAS ABOVE AIR-

COOLED RADIATOR, PLATE-TERMINAL CONTACT SURFACE, AND 

GRID-No.2-TERMINAL CONTACT SURFACE SHALL NOT BE GREATER 

THAN ITS ASSOCIATED DIAMETER. 
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SKETCH 81 

1.980". 
1.002 

.850 
1.001 . 

.550" 
1.001" 

.430" 

29° [..220" t.001" t.01M" .070. 
1..001" 

.6201tOU 
DIA. 

MI 

2.110"t.002" 

112 
L800"tAXN" 

113 . 

1.610""M° 

114 
L320 tœr 

t'S 
4020 tAXX" 

9204 —10496 

SURFACE A—A' IS FLAT WITHIN 0.0005" PEAK TO VALLEY AND 
IS PERPENDICULAR TO THE AXIS OF THE CYLINDRICAL HOLES 
WITHIN 0.00025". 

THE AXES OF THE CYLINDRICAL HOLES H, THROUGH 116 AND THE 
AXIS Of POST P ARE COINCIDENT WITHIN 0.001". 
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SUGGESTED MOUNTING ARRANGEMENT 
& LAYOUT OF ASSOCIATED CONTACTS 

L_ 

1.93 et .001" I 
DIA. 

I.746 ± .001" 
DIA. 

4550"±.0e A 
DIA. 

1.4481.001" 
DIA. 

I.148"± .001" 
DIA. 

SEE DETAIL 

TOLERANCES t.005 " 
UNLESS OTHERWISE 
SPECIFIED. 

t 
.500" 

DE TAIL 

CAT. Ne 97-360* 

T 
.591" 

A, 44  
 .385.400" 

L 184-

CAT. N2 97-380* 

.020" ± .010" WIDE x.400"DEEP 
6 SLOTS EQUALLY SPACED 

1.— .670" t .001 DIA. 

4— .565" DIA. 

* CON TACT STRIP 
MADE BY INSTRUMENT 
SPECIALTIES CO., 
LITTLE FA! S. N.J. 

92CM -10503 
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TYPICAL CHARACTERISTICS 

E4 =6.3 VOLTS 
GRID-N12 2 VOLTS.400 
----.Tc: 

IC2 
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1111111111311111111111111 1111111 
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1111111111111111111111111 1111.• 01  
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TYPICAL CONSTANT-CURRENT CHARACTERISTICS 

GRID-Mt VOLTS' 

o 

92CM - 10493R1 
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TYPICAL CONSTANT-CURRENT CHARACTERISTICS 

GRID—NI VOLTS 

92GM 10494 
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Beam Power Tube 
CERAMIC-METAL SEALS COAXIAL-ELECTRODE STRUCTURE 
"ONE-PIECE" ELECTRODE DESIGN INTEGRAL RADIATOR 
FORCED-AIR COOLED 27-KW PEAK-PULSE POWER INPUT UP TO 1215 Mc 

MATRIX-TYPE, OXIDE-COATED, UNIPOTENTIAL CATHODE 

For Use under Severe Shock and Vibration 

GENERAL DATA 

Electrical: 

Heater, for Matrix-Type, Oxide-
Coated, Unipotential Cathode: 
Voltage (AC or DC) 6  3 t 10% volts 
current at heater volts =6.3 7  5 amp 
Minimum heating time  120 sec 

Mu-Factor, Grid No.2 to Grid No.1 
for plate volts = 225, grid-No.2 
volts = 225, and plate ma. - 100  13 

Direct Interelectrode Capacitances:" 
Grid No.1 to plate  0.13 max. muf 
Grid No.1 to cathode et heater   29 Pef 
Plate to cathode de heater    0.01 max. µµf 
Grid No.1 to grid No  2   38 Piàf 
Grid No.2 to plate 6  5 pmf 
Grid No.2 to cathode di heater   , 0.11 max. mmi 

Mechanical: 

Operating PositiOn  Any 
Overall Length  2.34" ± 0.06" 
Greatest Diameter (See Dimensional Outline)   2.06" t 0.03" 
Weight (Approx  )  3/4 lb 
Radiator  Integral part of tube 
Terminal Connections (See Digestions/ Out/ink): 

Gi -Grid-No.1- H,K -Heater- & 
Terminal p Cathode-
Contact • Terminal 
Surface Contact 

G2-Grid-No.2- Surface 
Terminal 62 P-Plate-
Contact Terminal 
Surface Contact 

14- Heater- Surface 
Terminal 
Contact 
Surface 

Air Flow: 

Air flow may be removed simultaneousty with all voltages. 

Through radiator—Adequate air flow to liait the plate—core 

temperature to 2500 c should be delivered by a blower 

through the radiator during the application of heater, 
plate, grld—No.2, and grid—No.1 voltages. Typical values 
of air flow directed through the radiator to maintain the 

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

DATA I 

9-62 



ylifte LUCti 1,5-ee Vinte-natUnUe VUVVini, 

incoming air temperature of 25° C and with no restrictions 

at the plate-contact flange are: 

Plate Dissipation 
(watts) 

100 

300 
600 

Air Flow 

lcubic ft/min) 

2 
141 

Static Pressure 
(inches of water) 

0.04 
0.14 

0.66 

To Grid-No.a, Grid-No.1, Cathode, and Beater Terminals--
A sufficient quantity of air should be directed at the 

heater terminal and allowed to flow past each of these 

terminals so that no terminal temperature exceeds the 

specified maximum value of 250° C. An air flow of 2.5 

cfmis usually adequate. Forced-air cooling of heater and 
cathode terminals is usually required during standby 

(heater only) operation. 

Plate-Core Temperature  250 max. 
Terminal Temperature (Plate, Grid No.2, 
Grid No.1, Cathode, and Heater)   250 max. 

OC 
cr 

GRID-PULSED RF AMPLIFIER 
and 

GRID-AND-SCREEN-PULSED RF AMPLIFIER 

Maximum CCSb Ratings, Absolute-Maximum Values: 

For maximum "au' time of to microseconds 

tip to 1215 e 

PLATE VOLTAGE  5000 max. volts 
DC GRID-No.2 VOLTAGE  1200 max. volts 
DC GRID-No.1 VOLTAGE. .   -250 max. volts 
DC PLATE CURRENT DURING RASE   9 max. amp 
DC PLATE CURRENT  0.5 max. amp 
GRID-No.2 INPUT (Average)   25 max. watts 
GRID-No.1 INPUT (Average)   10 max. watts 
PLATE DISSIPATION (Average)   600 max. watts 

Typical Operation: 

In grid-pulsed cathods-drsve d sruit uuth rectangular-

wave pulse at 1215 Mc and with duty factor ° of 0.01 
DC Plate Voltage  3600 4000 volts 

-.-Peak-Positive Grid-No.2 Voltage . 800 1000 volts 
DC Grid-No.1 Voltage  -100 -120 volts 
DC Plate Current during pulse   8 9 amp 
DC Plate Ce-rent  0.19 0.2 amp 
DC Grid-No.2 Current 0  005 0.006 amp 
DC Grid-No.1 Current  0.02 0.02 amp 
Output-Circuit Efficiency (Approx.) 80 80 
Driver Power Output at peak 
of pulse (Approx.)f   5.2 6.3 kw 

Useful Power Output at peak 
of pulse (Approx  ) 159 209 kw 

....indiLates a change. 
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In grid-and-screen-pulsed cathode-drive d circuit with rec-
tangular-wave pulses at 1225 Mc with duty factor ° ofo.ol 

DC Plate Voltage  3600 4000 volts 
Peak Positive-Pulse Grid-N0.2 Voltage   800 1000 volts 
DC Grid-No.1 Voltage  0 0 volts 
DC Plate Current during pulse   8 9 amp 
DC Plate Current  , . 0.145 0.165 amp 
DC Grid-No.2 Current 0  003 0.006 amp 
DC Grid-No.1 Current 0  01/ 0.017 amp 
Output-Circuit Efficiency (Approx. . 80 80 % 
Driver Power Output at peak 

of pulse (Approx.) e   2.4 2.9 kw 
Useful Power Output at peak 

of pulse (Approx  )   11 9 150 kw 

PLATE-AND-SCREEN-PULSED RF AMPLIFIER 

Maximum CCSb Ratings, Absolute-Maximum Values: 

For maximum "on" time s of lo microseconds 

UP to 1215 Mc 

PEAK POSITIVE-PULSE PLATE VOLTAGE. . . • 8000 max. volts 
PEAK POSITIVE-PULSE GRID-No.2 VOLTAGE. • 1200 max. volts 
DC GRID-No.1 VOLTAGE   -250 max. volts 
DC PLATE CURRENT DURING PULSE  9 max. amp 
DC PLATE CURRENT   amp 0.12 max. 
GRID-No.2 INPUT (Average)  25 max. watts 
GRID-No.1 INPUT (Average)  10 max. watts 
PLATE DISSIPATION (Average)  600 max. watts 

Typical Operation: 

In cathode-drive d circuit with rectangular-wave 
pulses at 1215 Mc and with duty factor ° of 0.01 

Peak Positive-Pulse 
Plate Voltage  7200 8000 7200 8000 volts 

Peak Positive-Pulse 
Grid-No.2 Voltage. 800 1000 800 1000 volts 

DC Grid-No.1 Voltage 0 0 -75 -80 volts 
DC Plate Current 

during pulse   8 9 8 9 amp 
DC Plate Current   0.09 0.1 0.09 0.1 amp 
DC Grid-No.2 Current 0.003 0.008 0.003 0.004 amp 
DC Grid-No.1 Current 0.015 0.016 0.019 0.02 amp 
Output-Circuit 

Efficiency (Approx.) 80 80 80 80 
Driver Power Output at 

peak of pulse (Approx.)f. 1.8 2.2 4.5 5.3 kw 
Useful Power Output at 

peak of pulse (Approx.). 229 280 300 390 kw 

a Measured with special shield adapter. 

b Continuous Commercial Service. 

° ”On” time is defined as the sum of the duratione of all the individual 
pulses which occur during any 1000-microsecond interval. An increase in 
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dc plate current during the pulse may be permissible at shorter "ore 
times, and a decrease is usually required at longer "on” times. 

Pulse duration is defined as the time interval between the two points 
on the pulse at which the instantaneous value is 70 per cent of the 
peak value. The peak value is defined as the maximum value of a smooth 
curve through the average of the fluctuations over the top portion of 
the pulse. 

d Cathode is at dc ground potential. 

• Duty factor is defined as the ratio of "on time to total elapsed time 
in any 1000-microsecond interval. 

f Driver power output includes circuit losses and feed through power. 
It is actual power measured at input to tube drive circuit. It will 
vary with frequency of operation and driver circuitry. 

i This value of useful power is measured in load of output circuit. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Mtn. Niza. 

Heater Current  1 6.9 8.3 amp 
Direct interelectrode Capacitances: 
Grid No.1 to plate  2 - 0.13 MO 
Grid No.1 to cathode & heater .   2 26 32 Me 
Plate to cathode & heater . . .   2 - 0.01 MO 
Grid No.1 to grid No  2   2 35 42 muf 
Grid No.2 to plate  2 5.5 7.5 MO 
Grid No.2 to cathode & heater .   2 - 0.8 /mif 

Reverse Grid-No.1 Current   1,3 - -50 ma 
Peak Omission Voltage 1  4 - 850 volts 
Interelectrode Leakage Resistance . 5 8 - megohms 

-a-Grid-No.1 Cutoff Voltage  1,t - -170 volts 

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

Note 2: Measured with special shield adapter. 

Mote 3: With dc plate voltage of 2500 volts, dc grid-00.0 voltage of 
400 volts, and dc grid-No.1 voltage adjusted to give a dc plate 
current of 240 ma. 

lots a, for conditions with 6.5 volts on heater; grid No.1, grid No.2, 
and plate tied together; ano pulse-voltage source connected be-
tween plate and cathode. Pulse duration is 2 microseconds. 
pulse-repetition frequency is60 pus, and duty factor is 0.00012. 
The voltage-pulse amplitude is adjusted until a peak cathode 
currentof80 amperes is ObtAined. After : mirute at this value, 
trie voltage-pulse amplitude will not exceed 850 volts (peak). 

mote 5: under conditions with tube at 20 0 to 30 0 C for at least 30 
minutes without any voltages applied to the tube. The minimum 
rosis honre nwrweer any two electrodes aE measured with a 200 
volt Megger-type ohmmeter having an internal impedance of 1 
megohm, will be 8 megohms. 

Note 6: With dc plate voltage of 2500 volts, dc grid-No.2 voltage of 
400 volts, and a dc grid-40.1 voltage adjusted to give a dc 
plate current of 5 ma. 

SPECIAL TESTS & PERFORMANCE DATA 

Resonances in the tube mountings used in the following tests 
can cause the specified environmental conditions to produce 
greatly amplified effects. Extreme care must, therefore, be 
used in the design of the mountings to minimize resonances. 
Design details of mountings used by the RCA Electron Tube 
Division to perform these tests may be obtained from RCA 
Commercial Engineering, Harrison, N. J., on request. 

...Indicates a change. 

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



7651 

50-g, II-Millisecond Shock Test: 

This test is performed on sample lots of tubes to determine 

the ability of the tube to withstand the specified long-

duration impact acceleration. Tubes are held rigid in six 

different positions in a Medium-Impact Shock Machineand 

are subjected to three blows in each position. At the end 
of this test, tubes will not show permanent or temporary 

shorts or open circuits. 

500-g, Nominal 3/4-Millisecond Shock Test: 

This test is performed on sample lots of tubes to determine 

the ability of the tube to withstand the specified impact 

acceleration. Tubes are held rigid in four different posi-
tions in a High-Impact Shock Machine and are subjected to 

five blows in each position. At the end of this test, tubes 
will not show permanent or temporary shorts oropen circuits. 

5-to-2000 cps Vibration Test: 

This test is performed on sample lots of tubes to determine 
the ability of the tube to withstand variable-frequency 

vibration. With heater voltage of 6.3 volts ac or dc, dc 

plate supply voltage of300 volts, dc grid-No.2 voltage adjusted.. 

to give dc plate current of 10 ma., endplate load resistor of 
2000 ohms. Thetubeisvibrated along each of three mutually 
perpendicular axes over an 8-minute cycle consisting of: 

a. 5-to-10 cps with fixed double amplitude of 0.08 inch 

t 10%. 

b. 10-to-I5 cps at fixed acceleration of 0.41 g ± 0%. 

c. 15-to-I05 cps with fixed double amplitude of 0.036 

Inch t 10%. 

d. 105-to-2000 cps at fixed acceleration of 20 g ± 10%. 

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

temporary shorts or open circuits. 

OPERATING CONSIDERATIONS 

A suggested mount:ng arrangement for the 7651 is shown in 

the accompanying drawing along with& layout of the associated 
contacts. Flexible connectors are required for the plate, 

grid-No.2, grid-No.1, cathode, and heater contact surfaces. 

The maxlmum-rated plate and grsd-No.m voltages of titis 

tube are extremely dangerous. Great care should be taken 
during the adjustment of circuits. The tube and its associ-

ated apparatus, especially all parts which may be at high 

potential above ground, should be housed in a protective 

enclosure. The protective housing should be designed with 

interlocks so that personnel can not possibly come in contact 
with any high-potential point in the electrical system. The 
Interlock devices should functionto break the primary circuit 

of the high-voltage supplies when any gate or door on the 

protective housing is opened, and should prevent the closing 

of the primary circuit until the door is again locked. 

indicates a change. 
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DIMENSIONAL OUTLINE, 
GAUGE DRAWING, and 

SUGGESTED MOUNTING ARRANGEMENT 
& LAYOUT OF ASSOCIATED CONTACTS . 

shown under Type 7650 also apply to the 7051 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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TYPICAL PLATE CHARACTERISTICS 
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TYPICAL CHARACTERISTICS 
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TYPICAL CHARACTERISTICS 
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TYPICAL CONSTANT-CURRENT CHARACTERISTICS 
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Beam Power Tube 
CERAMIC-METAL SEALS 52.5-WATTS CW INPUT 
"ONE-PIECE" ELECTRODE DESIGN 27-WATTS CWOUTPUTATI100 Mc 
CONDUCTION COOLED 15-WATTSCWOUTPUTAT1200 Mc 
COAXIAL-ELECTRODE STRUCTURE 3.2-WATTSCW OUTPUTAT3000 Mc 

UNIPOTENTIAL CATHODE 

GENERAL DATA 
Electrical: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)'  12.6 ± 10% volts 
Current at 12.6 volts  0.5 amp 
Minimum heating time   40 sec 

Mu-Factor, Grid No.2 to Grid No.1 for 
plate volts = 250, grid-No.2 volts 
= 250, and plate ma. - 35  30 

Direct lnterelectrode Capacitances:b 
Grid No.1 to plate   0.025 max. pod 
Grid No.1 to cathode & heater  9.5 Me 
Plate to cathode & heater  0.004 max. µµf 
Grid No.1 to grid No.2   17 Fe 
Grid No.2 to plate   2.2 me 
Grid No.2 to cathode di heater 0  18 max. µµf 

Mechanical: 

Operating Position  Any 
Maximum Overall Length   1.195" 
Greatest Diameter (See Dimensions/ (hitting)   0.740" 
Weight (Approx.)   0.5 oz 
Terminal Connections (See Dimensieliat OntLine): 

GI-Grid-No.1- H,K-Heater-
Terminal Cathode-
Contact Terminal 
Surface Contact 

G2-Grid-No.2- Surface 
Terminal • P- Plate-
Contact Terminal 
Surface Contact 

H- Heater- Surface 
Terminal 
Contact 
Surface 

Thermal: 

Terminal Temperature (Plate, grid No.2, 
grid No.1, cathode, and heater)  250 max. OC 

Cooling, Conduction: 
The plate terminal must be thermally coupled to a constant-
temperature device (heat sink--solid or liquid) to limit the 

plate terminal to the specified maximum value of 250° C. The 
grid-No.2, grid-No.1, cathode, and heater terminals may also 
require coupling to the heat sink to limit their respective 
terminal temperatuneto the specified maximum value of 250° C. 

RADIO CORPORATION OF AMERICA 
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RF POWER AMPLIFIER & OSCILLATOR -- Crass Telegraphy 
and 

RF POWER AMPLIFIER -- Class C FM Telephony 

Maximum CeSc Ratings, Absolute -Maximum Values: 

CC PLATE VOLTAGE  750 max. volts 
DC GRID-No.2 VOLTAGE  250 max. volts 
DC GRID-No.1 VOLTAGE  -100 max. volts 
DC PLATE CURRENT  70 max. ma 
DC GRID-No.1 CURRENT  15 max. ma 
PLATE INPUT 52  5 max. watts 
GRID-No.2 INPUT   2 max. watts 
PLATE DISSIPATION   d 

Typical CCS Operation in Cathode-Drive Circuit: 

Shown GraphicaL4 tri the followsne three 
Charts oaCS-10945, -10944, and ..-10oila 
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PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

Carrier cond:tions per tube for use 
with a maximum modulation factor aft 

Maximum CeSc Ratings, Absolute-Maximum Values: 

DC PLATE VOITAGF  750 max. volts 
DC GRID-No.2 VOLTAGE  250 max. volts 
DC GRID-No.1 VOLTAGE  -100 max. volts 
DC PLATE CURRENT  60 max. ma 
DC GRID-No.1 CURRENT  15 max. ma 
PLATE INPUT   45 max. watts 
GRID-No.2 INPUT   2 max. watts 
PLATE DISSIPATION   d 

Typical CCS Operation in Cathode-Drive Circuit: 

Shown Graphically in the following Chart We.so94, 
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AF POWER AMPLIFIER & MODULATOR 
and 

LINEAR RF POWER AMPLIFIER 
Single-Sideband Suppressed-Carrier Service 

Maximum Me Ratings, Absolute-Maximum Values: 

DC PLATE VOLTAGE  750 max. volts 
DC GRID-No.2 VOLTAGE  250 max. volts 
MAX.-SIGNAL DC PLATE CURRENT'   70 max. ma 
MAX.-SIGNAL DC GRID-No.1 CURRENT'   15 max. ma 
MAX.-SIGNAL PLATE INPUT°  52.5 max. watts 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. .I. 
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MAX.-SIGNAL GRID-No.2 INPUT'  2 max. watts 
PLATE DISSIPATION .  d 

RF POWER AMPLIFIER -- Class B Telephony 

Maximum DC5c Ratings, Absolute-Maximum Vaittes: 

DC PLATE VOLTAGE  750 max. volts 
DC GRID-No.2 VOLTAGE  250 max. volts 
DC PLATE CURRENT  35 max. ma 
DC GRID-No.1 CURRENT  8 max. ma 
PLATE INPUT 52  5 max. watts 
GRID-No.2 INPUT   2 max. watts 
PLATE DISSIPATION   d 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 
under any condition   30000 max. f ohms 

I Because the cathode is subjected to considerable back bombardment as 
the frequency is increased with resultant increase in temperature, the 
heater voltage should be reduced depending on operating conditions and 
frequency to prevent overheating the cathode and resultant short life. 

Measured with special shield adapter. 

C Continuous Commercial service. 
d Maximum plate dissipation is a function of the maximum plate Input, 
efficiency of the class of service, and the effectiveness of the 
cooling system. See Cooling, Conduction under general Data, and also 
Cooling Considerations. 

• Averaged over any audio-frequency cycle of sine-wave form for AP Power 
Amplifier & Modulator Service. 

f If this value is insufficient to provide adequate bias, the additional 
required bias must be supplied by a cathode resistor or fixed supply. 

CHARACTERISTICS RARE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 

Heater Current  1 0.44 0.54 amp 
Direct Interelectrode Capacitances: 
Grid No.1 to plate  2 - 0.025 mmf 
Grid No.1 to cathode A heater .   2 8.5 10.3 µµf 
Plate to cathode & heater . . .   2 - 0.004 ppf 
Grid No.1 to grid No  2   2 14 20.6 mmf 
Grid No.2 to plate  2 2.1 2.5 mmf 
Grid No.2 to cathode & heater .   2 - 0.18 mmf 

Grid-No.1 Voltage   1,3 -1 -10 volts 
Grid-No.1 Cutoff Voltage  1,4 - -25 volts 
Grid-No.2 Current 1  3 -3 2 ma 
Positive Grid-No.1 Voltage 1  5 0 14 volts 
Transconductance 1  6 7500 - mmhos 

Note 1: With 12.6 volts ac or dc on heater. 

Mote 2: Measured with special shield adapter. 

Note 3: With de plate voltage of 750 volts, dc grid-No.2 voltage of 250 
volts, and dc grid-No.1 voltage adjusted to give a de plate 
current of 35 ma. 

Note 4: With dc plate voltage of 750 volts, dc grid-No.2 voltage of 
250 volts, and de grid-No.1 voltage adjusted to give a dc plate 
current of 1 ma. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison. N. J. 
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Note 5: With dc plate voltage of 300 volts, dc grid-No.2 voltage of 
250 volts, and dc grid-No.1 voltage of -100 volts. Rectangular 
pulses, pulse duration of 4500 to 5000 microseconds and pulse-
repetition frequency of 10 to 12 pps. The positive-pulse grid-
No.1 voltage is adjusted to give a plate current of 300 ma. at 
leading edge of pulse. 

Rote 6: With dc plate voltage of 300 volts, dc grid-No.2 voltage of 150 
volts, dc grid-No.1 voltage adjusted to give a dc plate current 
of 35 ma. 

COOLING CONSIDERATIONS 

The conduction-cooling system consists, in general, of a 

constant-temperature device (heat sink) and suitable heat-

flow path (coupi ing/ between the neat sink and tube. Careful 

consideration should be given to the design of a heat-flow 

path through a coupling device having high thermal conductivity. 

Thermal conductivity may be calculated from the equation: 

K -  
A (1-2 -1.1) 

(I) 

where: 

K = thermal conductivity of the material 

W = power transfer ln watts 

A = area measured at right angles to the di rection of the 
flow of heat in square inches 

T 1, T2 = temperature i n deg rees Cent 1 g rade of planes or surfaces 

under consideration 

= length of heat path in inches through coupling material 

to produce temperature gradient 

g Thermal conductivity is defined as the time rate of transfer of heat 
by conduction, through unit thickness, across unit area for unit dif-
ference of temperature. It is measured in watts per square inch for 
a thickness of one inch and a difference of temperature of 1.0 C. 

For a given system Equation ( 11 must be integrated to 

consider changes in area (Al dependent on the coupl ing 
configuration and changes in therma I conductivity IKI dependent 

on Vat ious coupling materials and interfaces, Equation (11 

may now be reduced to the fol lowing: 

Wp 

K3 T2 - T 1 

( 

(2) ) 

where: 

• thermal conductance of the system 

• = maximum permissible plate dissipation in watts 

• = temperature in degrees Centigrade at tube terminal 
• = temperature In degrees Centigrade of heat sink 

RADIO CORPORATION OF AMERICA 
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EXHAUST-TIP COVER 
(MAKE NO CONNECTION) 

PLATE TERMINAL 
CONTACT SURFACE 

(NOTE 2) 

.728" MIN. DIA. 
GRID-NE2 TERMINAL 
CONTACT SURFACE 

(NOTE I 

GRID-NI TERMINAL 
CONTACT SURFACE 

(NOTE I) 

Jor MAX. 
HEATER-CATHODE 

TERMINAL   
CONTACT SURFACE 

(NOTE I) 

150" MIN. 
DIA. - 

HEATER TERMINAL 
CONTACT SURFACE 

.490" 
±.005" 
DIA. 
NOTE 
2 

U85" 
±.060" 

.250" MIN. 

E .886" NOTE 3 ±-015" 

.110" MIN.  

I .10Cee.e2.t .195" .225' 

il  ±.012%.015. 

.318" .073" MIN. (NOTE I) CENTERING PIN 

.073" MIN. 

ri STIPPLED REGION NOTE 3 
CERAMIC 92CM-10639M 

MOTE I: WITH THE CYLINDRICAL SURFACES OF THE GRID-No.2 
TERMINAL , GRID-No. I TERMINAL, HEATER-CATHODE TERMINAL, 
AND CENTERI NG PI N CLEAN , SMOOTH , AND FREE OF BURRS, THE 
TUBE WILL ENTER A GAUGE AS SHOWN IN SKETCH GI. 

ROTE 2: WITH THE TUBE SEATED IN GAUGE AND WITH THE PLATE 
TERMINAL CLEAN, SMOOTH, AND FREE OF BURRS, THE GAUGE RING 
WILL SLIP OVER PLATE TERMINAL SHOWN IN SKETCH GI AND 
NOT EXTEND ABOVE GAUGE. THE TUBE WILL ROTATE 360° FREELY 
AND WILL NOT EXTEND ABOVE GAUGE RI NG. 

NOTE 3: KEEP ALL STIPPLED REGIONS CLEAR. DO NOT ALLOW 
CONTACTS OR CIRCUIT COMPONENTS TO PROTRUDE INTO THESE 
ANNULAR VOLUMES. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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SKETCH 8 i 

GAUGE RING 

.2530'3.0005" R 

.525" 
Loot" 

.002" MAX. 
CLEARANCE — -.ow)" 

-.0000" 

.430" 
2.001" 

- 240'3.001" 

  .207" 3.001" 

.112"±.001" 

— .1720, 
-moo" 

.02„. +.0005" 

92CM-I0948 
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SUGGESTED MOUNTING ARRANGEMENT 
& LAYOUT OF ASSOCIATED CONTACTS 

r-----, 
mart I 

IL "Mt i —NOTE t 
I I 

.888.'2.005" DIA.-1 

.075" DIA. i 82* CSK- —,I 

I" --- --re -=----i 5-=-------P I 

i 

.125. MAX. -j ri\ .L  

\  ......(NOTE 4) 

1 1 * * 

1.005" .347 Nraidnex 
.452" 1 .125"2.025" --,035.±.005" 

2.005"  -4 (NOTE 6) I 

2.005" .585.±.005" 
5 DIA. 1.-- .050"-.2se 

.lit —.103" t .005" DIA. t 

.375±.005  711 
DIA. 

.160'1.005" 
DIA. 

tn—M9 97-380A 
(NOTE 3) 

(NOTE 5) 

r7 °co i.00r 
DIA. 

FILAMENT CONNECTOR 

92CM-10938 

MOTE I: MAKE NO CONNECTION. 

MOTE 2: IF A CLAMP IS USED, IT MUST BE ADJUSTABLE IN A 
PLANE NORMAL TO THE MAJOR TUBE AXIS TO COMPENSATE FOR 
VARIATIONS IN CONCENTRICITY BETWEEN THE PLATE TERMINAL 
AND THE REMAINING CONTACT TERMINALS. 

NOTE 9: MADE BY INSTRUMENTS SPECIALTIES COMPANY, LITTLE 
FALLS, NEW JERSEY. 

ROTE 4: SEAT TUBE SUCHTHATGRID-No.2 TERMINAL EDGE MAKES 
A POSITIVE STOP ON SHOULDER. 

NOTE 5: SPRING IS 0.600 INCH IN LENGTH AND 30 TURNS PER 
INCH OF 0.015-INCH-DIAMETER STEEL MUSIC WIRE. 

ROTE (1: FINGER STOCK TO SEAT ON 0.013-INCH LIP. 

RADIO CORPORATION OF AMERICA DATA 5 
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TYPICAL PLATE CHARACTERISTICS 
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TYPICAL PLATE CHARACTER STICS 
HEATER VOLTS 12.6 
GR1D-No.2 VOLTS•225 
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TYPICAL CHARACTERISTICS 
HEATER VOLTS•I2 6   
GRID-No.2 VOLTS•150  
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TYPICAL CONSTANT-CURRENT CHARACTERISTICS 
HEATER VOLTS.I2.6 
GRID-No.2 VOLTS=225 
Ic .GRID-No.I MA. 

IO2.GRIO-No.2 MA. 
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Super-Power Triode 

o 

10 MW SHORT-PULSE POWER, 5 MW LONG-PULSE POWER 

CERAMIC-METAL SEALS INTEGRAL WATER DUCTS 
DOUBLE-ENDED CONSTRUCTION 17.00 INCHES MAX. LENGTH 
COAXIAL-ELECTRODE STRUCTURE 24.00 INCHES MAX. DIAMETER 

WATER COOLED 

For Use as a Plate-Pulsed Amplifier at Frequencies up to 
300 MHz, forLong Range Search Radar, Pulsed Transmission 
in Coattunicat ions Service, and Part isle Accelerator Service. 

ELECTRICAL 

Filamentary Cathode Meltistrand Thoriated Tungstenm--
Current (CC): 
Typical operating value   6600 a A 
Maximum value   7000 a A 1 
Maximum value for starting even momentarily   2000 A 11 
Minimm time to reach operating current . .   30 s ' 
Minimum t ime at normal operat ing current 
before pl ate vol tage i s suppl ied   80 $ 

Voltage (0C):b 
Typical range value for prescribed 
operating current  3.1 to 4.2 V ! 

Maximum value under any condition   4.65 V 
Direct Interelectrode Capacitances 

Grid to plate  150 pF 
Grid to cathode  1600 pF 
Plate to cathode   less than 1.0 pF 

MECHANICAL 

Operating Position   Tube axis vertical, eitherendup 
Overall Length   17.00 max in 
Maximum Diameter   24.00 max in 
Terminal Connections   See Dtmensional Outline 
Weight 

Uncrated   190 lb 
Crated   355 lb r ) 

',-..., THERMAL°03 
Ceramic-Bushing Temperature  150 max °C 
Metal-Surface Temperature  150 max °C 
Minimum Storage Temperature  -65 min °C 
Water Flow 

Typ. 
Flow 
5/4, 

To plate, total flow for two 
parallel input and output 
coolant courses: 
For plate dissipation up to 
50 kW (Average)   40 35 5 
For plate dissipation of 
150 kW (Average)  100 90 30 

Absolute Difrf=al 
Min. for Typ. 
Flor FlomC 
en psi 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Water Flow (cont'd) 

For plate dissipation of 
300 kW (Average)   160 150 45 

To uppergrid coolant course.   3 2 25 max 
To lower grid coolant course.   3 2 25 max 
To grid-cathodecoolant course 35 30 30 max 
Resistivity,of water at 75° C: 

Plate and grid water   1 min MC-cm 
Grid-cathode water  5 min MO-cm 

Water temperature from any outlet . . 70 max oc 
External gas pressured  65 max psig 
Gauge pressure at an inletd   90 max psIg 

TERMINAL DIAGRAM (Bottom View) 

GUORF - Upper RF Grid Output 
Terminal 

GLIRF - Lower RF Grid Input 
Terminal 

GLORF - Lower RF Grid Output GLORF 
Terminal 

PLRF - Lower RF Pl ate Terminal GURF GURF 
PURE - Upper RF PlateTerminal 

Fl - Filament Terminal (Inner) 
FO - Filament Terminal (Outer) 

KURF - Upper RFCathode Terminal 
KLRF - Lower RFCathode Terminal 

GUIRF - Upper RFGrid Input Terminal 

PLATE-PULSED AMPLIFIER--Class Bq 

Pressure 
Absolute Differential 

Typ. Min. for Typ. 
Flow Flor Flo.0 

A/ii psi 

KLRF 

PLRF PURF 

FO Fi 
KURF 

For frequencies up to 300 MHz, and a maximum "ON" timee 
of 2200 microseconds ',laity 34000-microsecond interval 

Absolute-Maximum Ratings 

Peak Positive-Pulse Plate Voltage f   40 kV 
Peak Negative Grid Voltage   250 V 
Peak Plate Current   300 A 
Peak Cathode Currentg  600 A 
DC Plate Current 19  5 A 
DC Cathode Currentg  39 A 
Plate Input (Average)  487 kW 
Plate Dissipation (Average)  300 kW 

Typical Operation 

In a cathode drive circuit, with rectangular-maveshape pulses, 
with duty factorh of 0.06 pulse duration of 2000 microseconds, 

and at a frequency of 250 MHz 

Peak Positive-Pulse 
Plate-to-Grid Voltage f   34 kV 

Peak Cathode-to-Grid Voltagei  100 V 
Peak Plate Current   265 A 

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



7835 

Peak Cathode Currentg  400 A 
DC Plate Current 15  6 A 
DC Cathode Currentg  25 A 
Peak Driver Power Outputk  150 kW 
Useful Power Output at Peak of Pulse (Approx.) .   5 MW 

Absolute-Maximum Ratings 

For frequencies up to 300 MHz and a maximum "ON" timee of 25 

microseconds in any 2500-microsecond interval 

Peak Positive-Pulse Plate Voltage f   65 kV 
Peak Negative Grid Voltage   500 V 
Peak Plate Current   325 A 
Peak Cathode Currentg  500 A 
DC Plate Current   3.25 A 
DC Cathode Currentg 5  5 A 
Plate Input (Average)  212 kW 
Plate Dissipation (Average)  150 kW 

Typical Operation 

In a cathode-drive circuit, with rActangular-waveshope pulses, 
at 250 MHz with duty factor of 0.006, and pulse 

of 25 microseconds 

Peak Positive-Pulse Plate-to-Grid Voltage f 60 34 kV 
Peak Cathode-to-Grid Voltagej  300 100 V 
Peak Plate Current   280 260 A 
Peak Cathode Currentg  430 400 A 
DC Plate Current 2  8 2.6 A 
DC Cathode Currentg  5 4.5 A 
Peak Driver Power Outputk  200 150 kW 
Useful PowerOutputatPeakofPulse (Approx.).   10 5 MW 

CHARACTERISTICSRANGEVALUES 

Min Max 

Input Strap-Resonant Frequency   90 140 MHz 
Output Strap-Resonant Frequency  240 280 MHz 

e The specified maximum filament current is a maximum rating which should 
not be exceeded, even momentarily, during operation of the tube. The 
life of the tube can be conserved by operating the filament at the lowest 
current which will enable the tube to provide the desired power output. 
Because the filament when operated near the maximum value usuidly provides 
emiseion in exceea of any requirements within the tube ratings, the 
filamknt current should be reduced to • value that will give adequiite 
but not elm ... i . e emission for any particular application. Good regu-
lation of the fil•ment current ie, in general, economically advmitageous 
from the viewpoint of the tube life. 

Measured between KLRF and KURF (See terminal Diagram). 

C Measured directly across cooled element for the indicated typical flow. 

d  With the gauge located inan area where the maximum pressure external to 
the gauge is one atmosphere absolute. 

e 'ON' time is defined &lithe sum of the duriition of all individual pulses 
which occur during the indicated interval. Pulse duration iadefined as 
the timeinterval between the two pointa onthe palne.tmhirh the instan-
taneous value is50% of the peak power value. The Peak value it defined 
as the maximum value of a smooth curve through the average of the fluctua. 
Lions over the top portion of the pulse. 

The magnitude of any spike on the plate voltage pulse should not exceed 
its peak value by more than 10%, and the duration of any apike when 
measured at the peak-value level should not exceed 5% of the pulse du-
ration an defined in note(e). The peak value is defined ae the maximum 
value of asmooth curve through the overage of the flor (savions over the 
top portion of the pulse.  

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. J. 
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h 
Duty factor is the product of the pulse duretion end repetition rete. 

Preferebly obtained from • cathode bias resistor. 

fled  • stage iiirequired tosupply tube lossee, cf circuit losees, and 
rf power added to the plate circuit. The driver stage should be de-
signed to provide an excess of power above the indicated value to take 
cere ofveriatione in line voltage, in components, in initiel tube charec. 
eee i e tics. and in tube characteristics during life. 

Consricerlfiete ngfv!r terlrie alet tOrthlesAsr.cero:i.ttint rube °1""ate" 

▪ See Flectrical Considerations Filament or Heater. 
e See Cooling Considerations Forced-Air Cooling. 

o See Cooling Considerations Liquid Cooling. 

▪ See Classes of Service. 

0 Peak oraverage cethode c rrrrr t is the total of the peak   plate 
current and the peak oreverage rectified gridcurrent. (Pulse. are net 
coincident, hence they cannot be added arithmetically). 

FOR ADDITIONAL INFORMATION ON THIS TYPE, WRITE FOR TECHNICAL 
BULLETIN AND APPLICATION GUIDE FOR RCA SUPER POWER TUBES, 

ICE-279A AVAILABLE FROM: 

Commercial Engineering 
Electronic Components and Devices 
Radio Corporation of America 
Harrison, New Jersey 

DATA 2 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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SIMPLIFIED DIMENSIONAL OUTLINE 

UPPER RE GNU, 
INPUT TERMINALS 
CONTACT AREAS 

UPPER RF CATHODE 
TERMAAL 

17.000 
MAX. 

LOWER RF GRID INPUT 
TERMINAL CONTACT 

AREAS 

PLATE 

1 

LOWER RF CATHODE TERMINAL 
- FILAMENT TERMINAL (INNER) 
— FILAMENT TERMINAL (OUTER) 

UPPER MOUNTING 
SURFACE 

UPPER RF GRID OUTPUT 
--TERMINAL CONTACT 

AREA 

UPPER RF PLATE 
TERMINALS 

1.7 
24.000 
MAX DIA. 

LOWER RF PLATE 
TERMINALS 

LOWER RF GRID OUTPUT 
TERMINAL CONTACT 

ARE A 

LOWER MOUNTING 
SURFACE 

92CL — I0923A RI 

DIMENSIONS IN INCHES 

A detailed Dimensional Outline and associated Gauge Dr.wings are given 
i. the Technic.) Bulletin ...il.ble upon request. 

It RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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7842 
Beam Power Tube 

CERMOLOX Ruggedi zed 
Matrix-Type Cathode 80 Watts CW Power Output 
Conduction Cooled at 400 MHz 
Linear RF Power 40 Watts CW Power Output 
Amplifier at 1215 MHz 

ELECTRICAL 

Heater for Matrix-Type,Oxide-Coated, 

Unipotential Cathode: 
Voltage (ac or dc)   6.3 ±10% V 

\, Current at 26.5 volts   3.2 A 

, Minimum heating time   60 8 

Mu-Factor, Grid No.2 
to Grid NG.1   18 

MAXIMUM CCS RATINGS, Absolute-Maximum Values 
Up to 1215 MHz 

DC Plate Voltage   1000 V 
DC Grid-No.2 Voltage   300 V 
DC Grid-No.1 Voltage   —100 V 
DC Plate Current   180 mA 

Plate Dissipation  115 

MECHANICAL 

Operating Position   Any 

Weight (Approx)   2 oz (0.06 kg) 

THERMAL° 

Terminal Temperature (Plate, 
grid No.2, grid No.1, cathode, 
and heater)   250 max. °C 

Plate-Core Temperature   260 max. °C 

See Dimensional Outline for temperature-measurement points. 
Keep all stippled regions clear. Do not allow contacts or 
circuit components to protrude into these annular volumes. 

Detailed performance and application information is available 

through your RCA Sales Office, Distributor, or write to RCA 

Commercial Engineering, Harrison, NJ 07029. 

MGM Electronic DATA 
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DIMENSIONAL OUTLINE 

CONDUCTION 
CYLINDER 

PLATE 

PLATE 
TERMINAL 

GRID-Na 2 
TERMINAL 

CIE1 SEE FOOTNOTE(b) AXIAL 
EZCII CERAMIC PIN 

• TEMPERATURE 

MEASUREMENT POINT 

DI-
MEN-
SION INC HES MILLIMETERS 

A 0.900 ±.005 22.86 ± .1 

B 1.085 Min. 27.56 Min. 

C 0.985 Min. 25.02 Min. 

, D 0.735 Min. 18.67 Min. 

E 0.480 Min. 12.32 Min. 

F 0.260 Max. 6.60 Max. 

G 0.062 Max. 1.57 Max. 

D 1.88 ± .05 47.75 ± 1.27 

J 1.51 ± .03 38.35 ± .76 

IR 0.730 ± .02 18.54 ± .51 

HEATER-
CATHODE 
TERMINAL 

HEATER 
TERMINAL 

92LM-2067V1 

DI-
MEN-
SION INCHES MILLIMETERS 

M 0.66 ± .02 16.76 ± .51 

N 0.175 ±.015 4.45 ± .38 

P 0.37 ± .02 9.40 ± .51 

R 0.025 ± .CG5 0.64 ± .64 

S 0.06 Min. 1.52 Min. 

T 0.09 Min. 2.29 Min. 

U 0.12 Min. 3.05 Min. 

V 0.095 Min. 2.41 Min. 

W 0.10 Min. 2.54 Min. 

X 0.054 Min. 1.37 Min. 

üucaü Electronic 
Components 

DATA 



7843 
Beam Power Tube 

Oxide-Coated Cathode 
Conduction Cooled 

CERMOLOX 

80 Watts CW Power Output 
at 400 MHz 

Linear RF Power 40 Watts CW Power Output 
Amplifier at 1215 MHz 

ELECTRICAL 

Heater for Oxide-Coated 

Unipotential Cathode: 

Voltage lac or dc)   26.5 ± 10% 

Current at 26.5 volts  0.5 A 

Minimum heating time  60 e 

Mu-Factor, Grid No.2 to Grid No.1   18 
MAXIMUM CCS RATINGS, Absolute-Maximum Values 

Up to 1215 MHz: 

DC Plate Voltage   1000 V 
DC Grid-No.2 Voltage   300 V 

DC Grid-No.1 Voltage   -100 V 

DC Plate Current   180 mA 
PI ate Dissipation   115 

MECHANICAL 

Operating Position   Any 

Weight (Approx.)  2 oz (0.06 kg) 
THERMAL ° 

Terminal Temperature (Plate, 
grid No.2, grid No.1, cathode, 
and heater)  250 max. °C ' 

Plate-Core Temperature   250 max. OC 

See Dimensional Outline for temperature measurement points. 

b Keep all stippled regions clear. Do not allow contacts or 

circuit components to protrude into these annular volumes. 

Detailed performance and application information is avail-
able through your RCA Sales Office, Distributor, or write to 
RCA Commercial Engineering, Harrison, NJ 07029. 

MOM Electronic Components 
DATA 
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DIMENSIONAL OUTLINE 

CONDUCTION 
CYLINDER 

PLATE 
TERMINAL 

GRID-No.2 
TERMINAL 

E= SEE FOOTNOTE(b) AXIAL 
I=:0 CERAMIC PIN 

• TEMPERATURE 
MEASUREMENT POINT 

DI-
MEN-
SION INCHES MILLIMETERS 

A 0.900 ± .005 22.86 ± .1 

H 1.085 Min. 27.56 Min. 

C 0.985 Min. 25.02 Min. 

D 0.735 Min. 18.67 Min. 

E 0.480 Min. 12.32 Min. 

F 0.260 Max. 6.60 Max. 

G 0.062 Max. 1.57 Max. 

H 1.88 t .05 47.75 ± 1.27 

J 1.51 ± .03 38.35 ± .76 

K 0.730 t .02 18.54 ± .51 

HEATER-
CATHODE 
TERMINAL 

HEATER 
TERMINAL 

92LM-2087VI 

DI-
MEN-
SION INCHES MILLIMETERS 

M 0.66 ± .02 16.76 ± .51 

N 0.175 ± .015 4.45 ± .38 

P 0.37 ± .02 9.40 ± .51 

R 0.025 ± .025 0.64 ± .84 

S 0.06 Min. 1.52 Min. 

T 0.09 Min. 2.29 Min. 

U 0.12 Min. 3.05 Min. 

V 0.095 Min. 2.41 Min. 

W 0.10 Min. 2.54 Min. 

X 0.054 Min. 1.37 Min. 

Electronic 

Components 

DATA 



7870 

Beam Power Tube 
CERAMIC-METAL SEALS 
"ONE-PIECE" ELECTRODE DESIGN 
CONDUCTION COOLEC 
COAXIAL-ELECTRODE STRUCTURE 

52.5-WATTS CW INPUT 
27-WATTS CW OUTPUT AT 400 Mc 
I5-WATTS CW OUTPUT AT 1200 Mc 

3.2-WATTS CW OUTPUT AT 3000 Mc 

UNIPOTENTIAL CATHODE 

The 7870 is the sane as the 7801 excePt fór the following items: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)a  6.3 t 10% volts 
Current at heater volts = 6  3   1 atm 

é Because the cathode is subjected to considerable back bombardment as 
the frequency is increased with resultant increase in temperature, the 
heater voltage should be reduced depending on operating conditions and 
frequency to prevent overheating the cathode and resultant short life. 

CHARACTER I ST I CS RANCE VALUES FOR EQU I PUENT DESIGN 

Note Min. Max. 

Heater Current  1 0.89 1.1 
Di rect I nte re I ect rode Capacitances: 
Grid No.1 to plate  2 - 0.025 ppf 
Grid No.1 to cathode di heater . • 2 8.5 10.3 of 
Plate to cathode di heater . . . ▪ 2 - 0.004 pia 
Grid No.1 to grid No  2   2 14 20.6 /paf 
Grid No.2 to plate  2 2.1 2.5 ppf 
Grid No.2 to cathode & heater 2 - 0.18 ppf 

Grid-No.1 Voltage   1,3 -1 -10 volts 
Grid-No.1 Cutoff Voltage 1  4 - -25 volts 
Grid-No.2 Current   1,3 -3 2 ma 
Positive Gr i d-No. 1 Vol tage  1,5 0 14 volts 
Transconductance 1  6 7500 - pinhos 

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

Note 2: Measured with special shield adapter. 

Note 3: With dc plate voltage of 750 volts, dc voltage of 250 
volts, and dc grid-No.1 voltage adjusted to give a dc plate 
current of 35 ma. 

Note fr With dc plate voltage of 750 volts, dc grid-No.2 voltage of 
250 volts, and dc grid-No.1 voltage adjusted to give a dc plate 
current of 1 ma. 

Moto 5: With dc plate voltage of 300 volts, dc grid-No.2 voltage of 
250 volts, and dc grid-No.1 voltage of -100 volts. Rectangular 
pulses, pulse duration of *500 to 5000 microseconds and pulse-
repetition frequency of 10 to 12 pps. The positive-pulse grid-
No.1 voltage is adjusted to give a plate current of 300 ma. at 
leading edge of pulse. 

Moto 6: With dc plate voltage of 300 volts, dc grid-No.2 voltage of 150 
volts, dc grid-No.1 voltage adjusted to give a dc plate current 
of 35 ma. 

.-Indicates a change. 

C
( -0 RADIO CORPORATION OF AMERICA 

y Electron Tube Division Harrison, N. J. 
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8003 

OSCILLATOR. POWER AMPLIFIER, MODULATOR 

Filament Thoriated Tungsten 
Voltage 10 a-c or cl-c volts 
Current 3.25 amp. 

Amplification Factor 12 
Direct Interelectrode Capacitances (Approx.): 
Grid to Plate 11 7 le 
Grid to Filament 5.8 ef 
Plate to Filament 3.4 le 

Maximum Overall Length 8-1/2" 
Maximum Diameter 2-9/16" 
Bulb T-20 
Cap Médium Metal 
Base Jumbo 4-Large Pin 

MAXIMUM CCS RATINGS with TYPICAL OPERATING CONDITIONS 

ccs Continuous Coaseercial Service 

A-F POWER AMPLIFIER & MODULATOR- Class 8  

D-C Plate Voltage 
Max.-Signal D-C Plate Current* 
Max.-Signal Plate Inputs 
Plate Dissipation" 
Typical Operation: 

Unless otherwise sOecified, noises 

D-C Plate Voltage 
D-C Grid Voltage* 
Peak A-F Grid-to-Grid Voltage 
Zero-Sig. D-C Plate Current 
Max.-Sig. D-C Plate Current 
Load Resistance (per tube) 1500 ohms 
Effective Load Resistancelplate to plate) 6000 ohms 
Max.-Sig. Driving Power 10.5 approx. watts 
Max.-Sig. Power Output 460approx. watts 

* Averaged over any audio-frequency cycle of sine-wove form. 

R-F POWER AMPLIFIER-Class B Telephony 

Oarrtar conditions per tube for use with a sax. sodulatien factor of 1. 

D-C Plate Voltage 
D-C Plate Current 
Plate Input 
Plate Dissipation 
Typical Operation: 

D-C Plate Voltage 
D-C Grid Voltage* 
Peak R-F Grid Voltage 
D-C Plate Current 
D-C Grid Current" 
Driving Power" 
Power Output 

o At crest of audio-frequency cycle with modulation factor of 1.0. 
• With a-c filament supply. 
**: Sae end of tabulation. 

CUS 
1350 max. 
250 max. 
330 max. 
100 max. 

volts 
ma. 
watts 
watts 

are for 2 tube, 

1350 volts 
-100 volts 
480 volts 
40 ma. 

490 ma. 

CCS 

1350 max. 
150 max. 
150 max. 
100 max. 

volts 
ma. 
watts 
watts 

1350 volts 
-110 volts 
135 volts 
110 ma. 
1.5approx. ma.  
8 approx. watts 

50 approx. watts 

July 1, 1911 RCA RADIOIRON DIVISION 
KUURIACTU*11,16 COMI,NY 
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8003 

OSCILLATOR, POWER AMPLIFIER,MODULATOR 
(continued Iron preceding page) 

PLATE-MODULATED R-F POWER AMPLIFIER- Class C Telephony  

Carrier conditions per tube for use with a ear. nodulation factor of 1.0 

4C,7_ 
D-C Plate Voltage 1100 max. volts 
D-C Grid Voltage -400 max. volts 
D-C Plate Current 200 max. ma. 
D-C Curio Current 50 ;Tex. ma. 
Plate input 220 max. watts 
Plate Dissipation 67 max. watts 
Typical Operation: 

D-C Plate Voltage 1100 volts 
vot D-C Grid Voltage' f -260 1 6500 ohmlss 

Peak R-F Grid Voltage 430 volts 
D-C Plate Current 200 ma. 
D-C Grid Current** 40 approx. ma. 
Driving Power** 15 approx. watts 
Power Output 167 approx. watts  

' Obtained from grid resistor of value shown or by combination methods. 

R-F POWER AMPLIFIER & OSCILLATOR-Class C Telegraphy 

ley-down conditions Oer Cube withost nodulation ii 

CCS 

D-C Plate Voltage 1350 max. volts 
D-C Grid Voltage -400 max. volts 
D-C Plate Current 250 max. ma. 
D-C Grid Current 50 max. ma. 
Plate Input 330 max. watts 
Plate Dissipation 100 max. watts 
Typical Operation: 

D-C Plate Voltage 1350 volts 
1 -175 volts 

0-C Grid Voltage ° 5000 ohms 
625 ohms 

Peak R-F Grid Voltage 350 volts 
D-C Plate Current 2L1 .A. 

D-C Grid Current** 35approx. ma. 
Driving Power** Ilapprox. watts 
Power Output 250approx. watts 

0 Obtained from fixed supply, by grid resistor (5000). or by cathode 
resistor (630). 

NOTE: when the 8003 is used in the final amplifier or a preceding stage 
,of a transmitter designed for break—in operation and oscIllator 
keying, a small amount of fixed bias must be used to maintain 
thé plate current at a safe value. With plate voltage of 1350 
volts, d fixed plan at least —85 volts should be used. 

S *. H: he •nd of tabulation. 

July 1, 1941 
RCA RADIOTRON DIVISION 
K. ›....ACTuRING COWAN, NC 

-4 Indicates a change. 
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OSCILLATOR,POWER AMPLIFIER,MODULATOR 
(cotinued frol pieced in; na 3e) 

OSCILLATOR-OPERATION WITH UNFILTERED PLATE SUPPLY 

"22 12 I ie..P.17.2 
Plate Voltage 1500 max. 1200 max. volts 
D-C Grid Voltage -200 max. -250 max. volts 
D-C Plate Current 200 max. 225 max. n18-

D-C Grid Current 30 max. 45 max. ma. 
Plate Input 330 max. 330 max. watts 
Plate Dissipation 100 max. 100 max. watts 
Typical Operation in push-pull circuit at 25 Mc: 

Unless otherwise specified, values ore for 2 taboo 

Plate Voltage 1500 (RMS) 1200 volts 
Grid Resistor 2000 3000 ohms 
D-C Plate Current 400 450 ma. 
D-C Grid Current 35 45 ma. 
Power Output 500 450 approx. watts 
Circuit Power Output 

(85% circuit efficiency) 425 380 approx.watts 

1 Self-rectified a-c supply. (Plate voltages are RNS values.) 

2 Separate rectified (no filter) single-phase, full-wave plate supply. 

For applications where grid current and grid voltage may vary widely 
because of fluctuating loads. It is important to design equipment so 
that the maximum grid-current and grid-voltage ratings are never ex-
ceeded for any load. An approximate rule is to adjust the grid-cur-
rent and grid-voltage values at full-load to one-half of the corre-
sponding maximum values. This operating condition permits grid-cur-
rent and grid voltage values to rise for zero-load to twice their 
full-load values, and usually provides adequate leeway. 

Data on operating frequencies for the 8003 are given on the 
sheet TRANS. TUBE RATINGS vs FREQUENCY. 

CURVES for the.8003 are the smite as those for Type 211. 

-a-Indicates a Chiked. 

July 1, 1941 TENTATIVE DATA 2 
RCA RADIOTRON DIVISION 
*CA WaLIFACTIJIMIG COMPANY. IC. 



8003 

OSCILLATOR, POWER AMPLIFIER, MODULATOR 

July 1, 1941 TENTATIVE DATA 2 

TUBE MOUNTING POSITION  

VERTICAL; Base down. 
HORIZONTAL' With plane 

of electrodes verti— 
cal (on edge). 

ICA RADIOTRON DIVISION 
KA 14A/AXAMIMMG COWAN( 



8008 

HALF-WAVE MERCURY-VAPOR RECTIFIER 

The 8008 ss the same as the 872-A except for the follawinâ 
items: 

Mechanical: 

Maximum Overall Length   8-3/4" 
Seated Length  7-3/4" ± 1/4" 
Weight (Approx.)   6.8 02 
Base  Large—Metal—Shell Super—Jumbo 4—Ur 

with Bayonet (JETEC No.A4-18) 
Basing Designation for BOTTOM VIEW   2F 

Pin 1—No Connec— 
tion 

Pin 2—Filament, 
Cathode 
Shield 

MEDIUM CAP— 
JETEC NI CI-5 

Tie BULB 

ZONE WHERE 
CONDENSED-MERCURY 
TEMPERATURE SHOULD 

BE MEASURED 

5/1;MAX. 

14"3-

LARGE- METAL-SHELL 
SUPER-JUMBO 

4 - PIN 
BAYONET BASE 
JETEC Na A4-I8 

Pin 3-Filament 
Pin 4-No Connec— 

tion 
Cap—Anode 

8 /.1* 
MAX. 

7 V 

± 

92CM-6299R3 

IndirAtaq A rhAnnA 

8-56 
TUBE DIVISION 

tACAO COAKAAiiON or AAAÏ,A. nuanced. wevo goer 

DATA 
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HALF-WAVE VACUUM RECTIFI es. 

o 

8013-A 

GENERAL DATA 

Electrical: 

Filament, Thoriated Tungsten: 
tin. Av. War. 

Voltage 2  37 2.50 2.63 ac volts 
Current at 2.50 volts . . . 4.7 5.0 5.3 amo 

Mechanical: 

Mounting Position . . Any, preferably vertical with base down 
Maximum Overall Length  6-1/16" 
Seated Length   5-9/32" ± 5/32" 
Maximum Diameter  2-1/16" 
Weight (Approx  ) 2  9 oz 
Bulb  ST-16 
Cap . . . . Skirted Medium with Rolled Edge (JETEC No. C1-19) 
Base  Medium-Shell Small 4-Pin (JETEC No. A4-9) 

Basing Designation for BOTTOM VIEW  4P 

Pin 1 - Filament 

Pin 2 - No Connec-
tion 

Pin 3 - No Connec-
tion 

Pin 4 - Filament 

Cap - Plate 

NALF.41AVE RECTIFIER 

Maximum Ratings, Absolute Values: 

PEAK PLATE VOLTAGE: 
Forward   40000e max. volts 
Inverse   40000à max. volts 

PLATE CURRENT: 
Peak  150 max. ma 
Average   20 max. ma 
Fault   500 max. ma 

PLATE DISSIPATION   12 max. watts 

OPERATING CONSIDERATIONS 

Filament and Plate voltage may be applied simultaneously 

to the 8013-A. 

The bulb of the 8013-A should be cleaned regularly. Accu-
mulation of dust or other foreign matter on the bulb will 

cause leakage and, as a result, probably tube failure. 

X-rays are produced during normal operation of the 8013-A. 

These rays can constitute a health hazard unless the tube 

is adequately shielded forX-ray radiation. Although rela-
tively simple shielding should prove adequate, make sure 
it provides the required protection to the operator. 

& This value may be Increased to 55000 volts when the 801,-A is immersed 
in oil. 

w- indicates a change. 

SEPT. 1, 1955 TAR maim 
COMMIPATION of AMERICA, ssentott, taw asset 
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HALF-WAVE VACUUM RECTIFIER 

AVERAGE PLATE CHARACTERISTIC 
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DC PLATE VOLTS 

VJMAX. 

SKIRTED MEDIUM CAP 

ICÔO 1200 

920.1-634 4T 

WITH ROLLED EDGE -_. 
JETEC N2 CI - 19 

ST 16 BULB 

5 

i .'3; 

a 
MAX. 

3; 

6" 

MEDIUM -SHELL 
SMALL 4-PIN BASE 
JETEC N2 A4 -9 

92CM-6423R3 

SEPT. 1, 1955 
TUBE DIVISION 

RADIO CORPORATION OF AMEtICA, HARRISON, NEW WIMP 

CE-6344T 
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8020 

HALF-WAVE HIGH-VACUUM RECTIFIER 

DATA 

Electrical: 

Filament, Thoriated Tungsten: 
Voltage  5 
Current  5.5 -6.5 

Direct Interelectrode Capacitance: 
Anode to Filament. . . 1.4 

Tube Voltage Drop 
at 100 ma. 200 

Mechanical: 

volts 
amp 

ugf 

volts 

Mounting Position  Vertical, Base Down 
Overall Length   7-1/2" t 1/2" 
Maximum Diameter   . . 2-5/16" 
Bulb   T-18 
Cap  Medium 
Baae  Medium 4.-Pin, Bayonat 

RECTIFIER SERVICE 

Maximum Ratings, Absolute Values: 

PEAK INVERSE ANODE VOLTAGE   40000 max. volts 
PEAK ANODE CURRENT   • 750 max. ma. 
AVERAGE ANODE CURRENT  100 max. ma. 

SUCE -LIMITIMG DIODE SERVICE 

Maximum Ratings, Absolute Values: 

FILAMLST VOLTAGE   5.8 max. volts 
PEAK FORWARD ANODE VOLTAGE   12500 max. volts 
AVERAGE ANODE DISSIPATION  75 max. watts 

Typical Operation: 

Filament Voltage 
Peak Forward Anode Voltage 
Minimum Peak Anode Current 

5., • volts 
10000 volte 

2 . . amp 

•MAY 1, 1946 TUIE DIVISION TENTATIVE DATA 
0:11.011Anael Cle NAIRICA. MAIIMSON. ImciI, 



8020 

HALF-WAVE HIGH-VACUUM RECTIFIER 

ANODE 
TERMINAL 

MEDIUM 
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Beam Power Tube 
CERAMIC-METAL SEALS COAXIAL-ELECTRODE STRUCTURE 
CONDUCTION COOLED UNIPOTENTIAL CATHODE 

For Use in Low-Voltage Mobile Equip-
ment at Frequencies up to 500 Mc 

GENERAL DATA 

, 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage range (AC or DC)* 12  0 to 15.0 volts 
Current (Approx.) at 13.5 volts . . 1.3 amp 
Minimum heating time  60 sec 

Mu-Factor, Grid No.2 to Grid No.1 
for plate volts . 250, grid-No.2 
volts = 200, plate amperes - 1  2   11 

Direct Interelectrode Capacitances:b 
Grid No.1 to plate  0.13 max. pmf 
Grid No.1 to cathode  16 Pgf 
Plate to cathode 0  011 pef 
Grid No.1 to grid No  2   22 Pgf 
Grid No.2 to plate  6.5 MO 
Grid No.2 to cathode  3.2 Pe 
Cathode to heater   3.4 mmf 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  2.26" 
Seated Length 1  920"t 0.065" 
Diameter 1  426"± 0.010" 
Weight (Approx  )   2 oz 
Socket Mycalexc No.CP464-2, or equivalent 
Base  Large-Wafer Elevenar 11-Pin with Ring 

(JEDEC.No.E11-81) 
Terminal Connections (See Dsmenstonal Outline): 

BOTTOM VIEW 

Pin 1-Cathode 
Pin 2-Grid No.2 
Pin 3-Grid No.1 
Pin 4-Cathode 
Pin 5-Heater 
Pin 6-Heater 
Pin 7-Grid No.2 
Pin 8-Grid No.1 
Pin 9-Cathode 
Pin 10-Grid No.2 
Pin 11-Grid No.1 

CAP-Plate-
Terminal 
Connec-
tion 

CYLINDER-Plate-
Terminal 
Contact 
Surface 

RING* -Grid-No.2 
Terminal 
Contact 
Surface 

Thermal: 

Terminal Temperature (All terminals). .   
y Plate Core Temperature (See 

Dimensional Outline)   

250 max. 

250 max. 

OC 

°C 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. I 
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Cooling, Conduction: 
The plate-terminal (cylinder) must be thermally coupled to a 

constant temperature device lheat-sink--solid or liquid) to 
limit the plate terminal to the specified maximum value of 

250° C. The grid No.2, grid No.1, cathode, and heater ter-
minals may also require coupling to the heat sink to limit 

their respective terminal temperature to thespecifledmaxi-
mum value of 250° C. 

LINEAR RF POWER AMPLIFIER 

Single -Sideband Suppressed-Carrier Service 

Peak envelope conditions fora signal having 

a minimum Peak-to-average Power ratio of a 

Maxie« CCS Ratings, Absolute-Maximum Values: 

U' to 500 Mk 

CC PLATE VOLTAGE  2200 max. volts 
DC GRID-No.2 VOLTAGE  400 max. volts 
DC GRID-No.1 VOLTAGE. . . . . . ... -100 max. volts 
DC PLATE CURRENT AT PEAK OF ENVELOPE. 450° max. ma 
DC GRID-No.1 CURRENT  100 max. ma 
PLATE DISSIPATION   100f max. watts 
GRID-No.2 DISSIPATION   8 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode  150 max. volts 
Heater positive with 

respect to cathode  150 max. volts 

Typical CCS Operation with "Two-Tone Modulation": 

At go e 

DC Plate Voltage  700 volts 
DC Grid-No.2 Voltage'   250 volts 
DC Grid-No.1 Voltageg   -20 volts 
Zero-Signal DC Plate Current  100 ma 
Effective RF Load Resistance  1420 ohms 
DC Plate Current: 

Peak of envelope  205 ma 
Average   150 ma 

DC Grid-No.2 Current: 
Peak of envelope  16 ma 
Average   10 ma 

Average DC Grid-No.1 Current  lk ma 
Peak-of-Envelope Driver Power 
Output (Approx.))   0.3 watt 

Output-Circuit Efficiency (Approx.) . 95 
Distortion Products Level:k 

Third order   30 db 
Fifth order   35 db 

Useful Power Output (Approx.): 
Peak of envelope  80. watts 
Average   40. watts 

(fl _ 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 
under any condition: 
With fixed bias   25000 max. ohms 
With fixed bias (In Class-AB 1 

operation)  100000 max. ohms , 
With cathode bias   Not recommended 

Grid-No.2-Circuit Impedance   10000 ohms 
Plate-Circuit Impedance   

RF POWER AMPLIFIER & OSCILLATOR -- Class C Telegraphy 
and 

RF POWER AMPLIFIER -- Class C FM Telephony 

Maximum CCS Ratings, Absolute-Naximum Values: 

L1, to 500 Mc 

DC PLATE VOLTAGE  2200 max. volts 
DC GRID-No.2 VOLTAGE  400 max. volts 
DC GRID-No.1 VOLTAGE  -100 max. volts 
DC PLATE CURRENT  300 max. ma 
DC GRID-No.1 CURRENT  100 max. ma 
GRID,-No.2 DISSIPATION   8 max. watts 
PLATE DISSIPATION   100f max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode  150 max. volts 
Heater positive with 

respect to cathode  150 max. volts 

Typical CCS Operation: 

In grscl-drive circuit 
at frequency of 50 175 470 Mc 

DC Plate Voltage  500 700 500 700 700 volts 
DC Grid-No.2 Voltage. .   160 175 200 200 200 volts 
DC Grid-No.1 Voltage. . • -10 -10 -30 -30 -30 volts 
DC Plate Current  300 300 300 300 300 ma 
DC Grid-No.2 Current. •   25 25 30 20 10 ma 
DC Grid-No.1 Current. • • 50 50 40 40 20 M8 
Driver Power Output 

(Approx.)P  1.2 1.2 3 3 5 watts 
Useful Power Output: 

Typical   85° 1100 700 105° 550 watts , 
For minimum useful-

power output see 
Cnorncteristics Range 
Values, Test   No.8 No.g NO.20 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 
under any condition: 
With fixed bias   25000 max. ohms 

Grid-No.2-Circuit Impedance   10000 max. ohms 
Plate-Circuit Impedance   

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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• Because the cathode is subjected to back bombardment as the frequency 
is increased with resultant increase in temperature, the heater voltage 
should, for optimum life, be reduced to &value such that at the heater 
voltage obtained at minimum supply voltage conditions (all other volt-
ages constant) the tube performance just starts to show some degrada-
tion; e.g.. at 470 Mc, heater volts A 12.5 (Approx.). 

Measured with special shield adapter. 

e Nycalex Corporation of America, 125 Clifton Boulevard, Clifton, 
New Jersey. 

d For use at higher frequencies. 

• The maximum rating for a signal having a minimum peak-to-average power 
ratio less than 2, such as is obtained in .Single-Tone. operation, Is 
500 ma. During short periods of circuit adjustment under 'Single-Tone 
conditions, the average plate current may be as high as 450 ma. 

f Max imum plate dissipation is limited by the maximum plate core temper-
ature and the cooling systemtomeintain tube operation Ueluw the spec-
ified maximum plate core temperature. With simple low-cost cooling 
techniques, maximum plate dissipation may be only about 100 watts; wit 
more sophisticated cooling techniques, maximum plate dissipationmay be 
as high as 500 watts. 

0 Obtained preferably from a separate, well-regulated source. 

It  This value representstheapproximate grid-No.1 current obtained due to 
initial electron velocitiesandcontact-potentlal effectswhen grid No.1 
is driven to zero volts at maximum signal. 

J Driver power output represents circuit losses and is the actual power 
measured at input to grid-No.1 circuit. The actual power required de-
pends on the operating frequency and the circuit used. The tube driv-
ing power is approximately zero watts. 

k With maximum signal output used as a reference, and without the use of 
feedback to enhance linearity. 

▪ The value of useful power is measured at load of output circuit. 

n The tube should see an effective plate supply impedance which limits 
the peak current through the tube under surge conditions to 15 amperes. 

P Driver power output includes circuit losses and is the actual power 
measured at the input to the grid circuit. It will vary depending upon 
the frequency of operation and the circuit used. 

CHARACTERISTICS RANGE VALUES 

Test No. Note Non. Max. 
I 

1. Heater Current   1 1.15 1.45 amp 
2. Direct Interelectrode 

Capacitances: 2 
Grid No.1 to plate . . - - 0.13 Pgf 
Grid No.1 to cathode . - 14.3 17.7 meLf 
Plate to cathode . . . - 0.0065 0.0155 µµf _i 
Grid No.1 to grid No.2 - 19.8 24.2 mef 
Grid No.2 to plate . . - 5.7 7.1 Pelf 
Grid No.2 to cathode . - 2.6 3.6 He 
Cathode to heater. . . - 2.5 4.1 elf 

3. Grid-No.1 Voltage. . . . 1,3 -8 -19 volts 
1 4. Reverse Grid-No.1 

Current  1,3 - -25 µa  
5. Grid-No.2 Current. 1,3 -7 +6 ma ' 
6. Peak Emission  1,4 13 - peak amp 
7. Interelectrode Leakage 

Resistance   5 1 - megohm 
8. Useful Power Output. .   1,6 90 - watts 
9. Useful Power Output. .   1,7 85 _ watts 

10. Useful Power Output. .   1,8 75 - watts ( ) 
11. Cutoff Grid-No.1 Voltage 1,9 - -44 volts 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Note With 13.5 volts ac or dc on heater. 

Cote 2: Measured with special shield adapter. 

Note 3: With dc plate voltage of 700 volts, dc grid-No.2 voltage of 250 
volts, and dc grid-No.1 voltage adjusted to give a dc plate cur-
rent of 185 ma. 

Note 4: For conditions with grid NO.!, grid No.2, and plate tied to-
gether; and pulse voltage source connected between plate and 
cathode. Pulse duration is 2.5 microseconds and pulse repeti-
tion frequency is 60 ppk. The voltage-pulse amplitude is 200 
volts peak. After 1 minute at this value, the current-pulse 
amplitude will not be less than the value specified. 

Note 5: Under conditions with tube at 20° to 30° C for at least 30 min-
utes without any voltages applied to the tube. The minimum 
resistance between any two electrodes as measured with a 200-
volt Megger-type ohmmeter having an internal impedanceof 1 
Megohm, will be 1 megohm. 

Note 6: In a CM grid-driven, conduction-cooled amplifier circuit at 50 
Mc and for conditions: dc plate voltage of 700 volts, grid-No.1 
voltage of -10 volts, driver power output of 1.2 watts, and 
grid-No.2 voltage varied to obtain a plate current of 300 ma. 

Note 7: In a Ca grid-driven, conduction-cooled amplifier circuit at 175 
Mc and for conditions: dc plate voltage of 700 volts, grid-No.I 
voltage of -30 Volts, driver power output of 3 watts, and grid-
No.2 voltage varied to obtain a plate current of 300 ma. 

Note 8: In a CM grid-driven, conduction-cooled amplifier circuit at 470 
Mc and for conditions: dc plate voltage of 700 volts, grid-No.1 
voltage of -30 volts, driver power output of 5 watts, and grid-
00.2 voltage varied to obtain a plate current of 100 ma. 

Note 9: With dc plate voltage of 700 volts, dc grid-No.2 voltage of 250 
volts, and dc grid-No.1 voltage varied to obtain a plate current 
of 5 ma. 

COOLING CONSIDERATIONS 

The conduction-cooling system consists, in general, of a 

constant temperature device (heat sink) andsuitable heat-flow 

path (coupling device) between the heat sink and tube. Pri-

mary consideration of the system should be given to the design 

of a heat-flow path lcoupling device) with high thermal con-

ductivity. 

Thermal conductivity may becalculated from the equation: 

K -   (I) 
lT2 - 111 

A   

where; 

= thermal conductivity of the material 

= power transfer in watts 

A = area measured at right angles to the direction of the 

flow of heat in square inches 

TI,T2 = temperature in degrees Centlgradeofplanes or surfaces 

under consideration 

= length of heat path in inches through coupling material 

to produce temperature gradient 

Thermal conductivity is defined as the time rate of transfer of heat by 
conduction, through unit thickness, across unit area for unit difference 
of temperature. It is measured in watts per square inch for a thickness 
of one inch and a difference of temperature of 10 C. 

0 RADIO CORPORATION OF AMERICA DATA 3 
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For a g iven system Equation Ill must be integrated to con-

sider changes in area (Al dependent on the coupling configura-
tion and changes in thermal conductivity (KJ dependent on 
various coupl ing materials and interfaces. Equation ill may 

now be reduced to the fol lowing: 

Wp 
Ks -   (2) 

T2 - Ti 

where; 

Ks = thermal conductance of the system 

Wp = maximum permissible plate dissipation in watts 

Tp = temperature In degrees Centigrade at tube terminal 

Note: Thts value may never exceed the specified maxi-
mum rattng for terminal temPerature. 

1 T temperature in degrees Centigrade of heat sink 

RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. J. 
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PLATE TERMINAL 
CAP JEDEC No.CI-1 

PLATE CORE— 
TEMPERATURE 

MEASUREMENT POINT 

PLATE 
TERMINAL CONTACT 

SURFACE 
(CYLINDER) 

GRID-No.2 TERMINAL 
CONTACT SURFACE 

(RING) 

, 

  CERAMIC 

[7774 SZ PG#N D 
NOTE I 

I. MAX.-m.1 
DIA. I 

NOTES 
283 

.806' 
±.005» 
DIA. 

NOTES 
263 

2.26" 
MAX. 

BASE 
JEDEC No.E11-81 

t.010" DIA.__.. 
-▪ NOTES 263 - 

92CS-11306RI 

NOTE 1: KEEP ALL STIPPLED REGIONS CLEAR. DO NOT ALLOW 
CONTACTS OR CIRCUIT COMPONENTS TO PROTRUDE INTO THESE 
ANNULAR VOLUMES. 

NOTE 2: THE DIAMETERS OF THE PLATE TERMINAL CONTACT SUR-

FACE, GRID-No.2 TERMINAL CONTACT SURFACE, AND PIN CIRCLE 

TO BE CONCENTRIC WITHIN THE FOLLOWING VALUES OF MAXIMUM 
FULL INDICATOR READING: 

Plate Terminal Contact Surface 

to Grid-No.2 Terminal Contact Surface  0.030" 
Plate Terminal Contact Surface 

to Pin Circle  0.040'. 
Grid-No.2 Terminal Contact Surface 

to Pin Circle  0.030. 

NOTE 3: THE FULL INDICATOR READING IS THE MAXIMUM DEVI-

ATION IN RADIAL POSITION OF A SURFACE WHEN THE TUBE IS 
COMPLETELY ROTATED ABOUT THE CENTER OF THE REFERENCE SUR-
FACE. IT IS A MEASURE OF THE TOTAL EFFECT OF RUN-OUT 
AND ELLIPTICITY. 

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

DATA 4 

3-62 





CV 

o 
co 

TY
PI

CA
L 
P
L
A
T
E
 C
H
A
R
A
C
T
E
R
I
S
T
I
C
S
 

S110A 31Vld 
009Z 000Z 00Q1 0001 00 

Er  
M 1•1!.. 

o 

(si u   
Lg 

CO) 1   
t-

cn 
1>0 
o > 
> _ 

ce 22   
¡ti 
41 It CC   
I wo  

 @UM 

BUM  

Eutz Ql 

E
I
Œ
=
1
]
 < 

e 
o 



8072 



8072 

TYPICAL CHARACTERISTICS 
HEATER VOLTS.I3 5 
GRID-No.2 VOLTS.400 
GRID-No.) VOLTS.Ec i 
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Beam Power Tube 
FORCED-AIR COOLED 

CERAMIC-METAL SEALS 170 WATTS PEP OUTPUT AT 30 MHz 
COAXIAL-ELECTRODE STRUCTURE 235 WATTS CW OUTPUT AT 470 MHz 
UNIPOTENTIAL CATHODE INTEGRAL RADIATOR 

Full Ratings up to 500 MHz 

ELECTRICAL 
Heater, for Unipotential Cathode 
Voltage (AC or DC)a  13.5 ± 10% V 
Current at 13.5 volts  1.3 A 
Minimum heating time   60 8 

Mu-Factor, Grid No.2 to Grid No  I   12 
Plate volts = 450, grid No.2 volts = 
325, plate A = 1.2 

Direct Interelectrode Capacitancesb 
Grid No.1 to plate   0.13 max pF 
Grid No.1 to cathode   16 pF 
Plate to cathode 0  011 pF 
Grid No.1 to grid No.2   24 pF. 
Grid No.2 to plate   6.5 pF 
Grid No.2 to cathode   2.6 pF -••• 
Cathode to heater  3.4 pF 

MECHANICAL 
Operating Position   Any 
Maximum Overall Length   2.196 in 
Seated Length  1.850 ± 0.065 in 
Greatest Diameter  1.460 ± 0.015 in.. 
Weight (Approx.) 
Socket   
Base   

3 OZ 
Mycalexc No.CP464-2, or equivalent 

Large-Wafer Elevenar II-Pin with Ring 
(JEDEC No.EII-81) 

TERMINAL DIAGRAM (Bottom View) 
Pin 1-Cathode RADIATOR Pin 10-Grid No.2 
Pin 2-Grid No.2 RING 61  Pin 11-Grid No.1 
Pin 3-Grid No.1 RADIATOR-Plate 
Pin 4-Cathode 4 8, Terminal 
Pin 5-Heater RINGQ-Grid-No.2 
Pin 6-Heater Terminal 
Pin 7-Grid No.2 Contact 
Pin 8-Grid No.1 Surface 
Pin 9-Cathode 

THERMAL 

Terminal Temperature (All Terminals)   
Radiator Core Temperature 

See Dimensional Outline  
- Air Flow 

See accompanying Typical Cooling Requirements curve. 

250 °C 

250 °C 

Inch. aces a change. 

C) RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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LINEAR RF POWER AMPLIFIER 

Single-Sideband Suppressed-Carrier Service 

Peak envelope condttlons for a singlehaving 
a gunman peak-to-average power ratio of 2 

Maximum CCS Ratings, Absolute-Maximum Values 

Up to 500 MHz 
DC Plate Voltage   2200 V 
DC Grid-No.2 Voltage   400 V 
DC Grid-No.I Voltage   -100 V 
DC Plate Current at Peak of Envelope . 450e mA 
DC Grid-No.I Current   100 mA 
Plate Dissipation   150 
Grid-No.2 Dissipation  
Peak Heater-Cathode Voltage 
Heater negative with respect to cathode. . 150 V 
Heater positive with respect to cathode. . 150 V 

Typical CCS Operation with "Two-Tone Modulation" 

At 30 MHz 

DC Plate Voltage   1000 1500 V 
DC Grid-No.2 Voltage!  250 250 V 
DC Grid-No.I Voltage'  -20 -20 V 
Zero-Signal DC Plate Current   100 100 mA 
Effective RF Load Resistance   2270 3800 0 
DC Plate Current 

Peak of envelope   210 210 mA 
Average  160 160 mA 

DC Grid-No.2 Current 
Peak of envelope   10 10 mA 
Average  7 7 mA 

Average DC Grid-No.I Current   0.059 0.059 mA 
Peak-of-Envelope Driver Power 
Output (Approx.)" 0  3 0.3 W 

Output-Circuit Efficiency.(Approx  )   90 86 % 
Distortion Products Leveli 
Third orper  35 35 dB 
Fifth order  40 40 dB 

Useful Power Output (Approx.) 
Peak ot envelope   110k I70k W 

55k 85k w Average  

Maximum Circuit Values 

Grid-No.I-CircuitResistanceUnderAnyCondition 
With fixed bias  25000 n ( 
With fixedbias(In Class AB/ operation). . .   100000 n 
With cathode bias  Not recommended 

Grid-No.2-Circuit Impedance  10000 n 
Plate-Circuit Impedance  

DATA I RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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RF POWER AMPLIFIER & OSCILLATOR-- Class C Telegraphy 

and 
RF POWER AMPLIFIER-- Class C FM Telephony 

Maximum CCS Ratings, Absolute-Maximum Values 

Up to 500 MHz 1 
-.... DC Plate Voltage   1800 V 

DC Grid-No.2 Voltage   400 V 
DC Grid-No.I Voltage   -100 V 

-,› DC Plate Current   250 mA 
DC Grid-No.I Current   100 mA 

-.- Grid-No.2 Input  5 W 
-..- Plate Dissipation  105 W 

Peak Neater-Cathode Voltage 
Heater negat ive wi th respect to cathode . . 150 Y 
Heater positive with respect to cathode . . 150 V 

Typical CCS Operation 
in grid-drive circuit 
at frequency of  50  470 MHz 

DC Plate Voltage . . . 700 1000 1500 700 1000 1500 V 
DC Grid-No.2 Voltage . 175 200 200 200 200 200 V 
DC Grid-No.I Voltage . -10 -30 -30 -30 -30 -30 V 
DCPlateCurrent. . . . 300 300 300 300 300 300 mA 
DC Grid-No.2Current . 25 20 20 10 10 5 mA 
DC Grid-No.I Current . 50 40 40 30 30 30 mA 
Driver Power Output 
(Approx.)'7  1.2, 2, 2, 5 5 5 W 

Useful Power Output.   120K 175K 275K 100P I65P 2S5P W 

Maximum Circuit Values 

Grid-No.1-Ciruit ResistanceUnderAny Condition 
With fixed 25000 max 11 

Grid-No.2-Circuit Impedance  10000 max n 
Plate-Circuit Impedance  

a Because the cathode is subjected to back bombardment as the frequency 
is inc eeeee d with resultant inc eeeee in temperature, the heater voltage 
should, for optimum life, be reduced to • value surh that at the heater 
voltage obtained et minimum supply voltage conditions (allothervoltage. 
constant) the tube performance just starts to show some degradation; 
e.g., at 470 MHz, heater volts = 12.5 (Approx.). 

k Weaeured with special shield adapter. 

e Wycalex Corporation of America, 125 Clifton Boulevard, Clifton, NewJersey. 
d  

For use at higher frequencies. 

e The maximum rating for • signal having • minimum peak-to- ge power 
ratio less than 2, such as la obtained in "Single-Tone" operation, is 
500 sifi. During abort periods of circuit adjustment under"Single- Tone" 
conditions, the  ge plate current may be as high as 450 mA. 

Obtained preferably from • aeparate, well regulated source. 

g This value represents the approximate grad-No.1 current obtained due 
to initial electron velocities andcontact-potential effects when grid 
No.I is driven to zero volts at aaa i a um signal. h 
Driver power output represents circuit !oases and is the actual power 
measured at input to grid-No.I circuit. The actual power required 
depends on the operating frequency and the circuit used. The tube 
driving power is approximately zero watts. 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. J. 
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• The tube should see an effective plate supply impedance which limits 

the peak current through the tube under surge conditions to 15 amperes. 
^ D  power output includes circuit losses and is the •ctu•1 pasar 

measured a. the input to the grid circuit. It will vary depending upon 
the frequency of operation and the circuit used. 

9 Measured in • typical co•si•l-ca•ity circuit. 

CHARACTERISTICS RANGE VALUES 

Test No. 

I. Heater Current  
2. Direct Interelectrode 

Capacitances 2 
Grid No.1 toplate   - - 0.13 pF 
Grid No.1 to cathode  - 14.3 17.7 pF 
Plate to cathode  - 0.0065 0.0155 pf 

Grid No.1 to grid No  2   - 20.8 25.2 pF 
Grid No.2 to plate  - 5.7 7.1 pf 
Grid No.2 to cathode  2.0 3.0 pF 
Cathode to heater   2.5 4.1 pF 

3. Grid-No.I Voltage I  3 -8 -19 V 
4. Reverse Grid-No.I Current . . . 1,3 - -25 µA 

5. Grid-No.2 Current   1,3 -7 +6 mA 
6. Peak Emission 1  4 13 - peak A 

7. Interelectrode Leakage 
Resistance   

Note Min Max 

1.15 1.46 A 

5 Mfl 

Mote I: With 13.5 volts ac or dc on heater. 
Note 2: Measured with special shield adapter. 
Note 3: With deplete voltage at700 volts, dc grid-No.2 voltage 
of 250 volts, and dc grid-No.1 voltage adjusted to give a dc 

plate current of 185 mA. 
Note 4: For conditions with grid No.1, grid No.2, and plate 
tied together, and pulse voltage source connected between plate 
end cathode. Pulse duration is 2.5 microseconds and pulse 
repetition frequency is 60 p/s. The voltage-pulse amplitude 
is 200 volts peak. After 1 minute at this value, the current-
pulse amplitude will not be less than the value specified. 
Mote 5: Under conditions with tube at 20° to 30° C foret least 
30 minutes without any voltages applied to the tube. The 
minimun resistance between any two electrodes as measured with 
a 200-volt Megger-type ohmmeter having an internal impedance 
of 1 megohm, will be 1 megohm. 

----
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8121 
DIMENSIONAL OUTLINE 

1.460 1.015 DIA. , 
NOTES 283 -01 

(--

RADIATOR 

.250 
MIN. 

PLATE TERMINAL 
(RADIATOR) 

1.25 MAX. 
DIA. 

GRID-No2 TERMINAL 
CONTACT SURFACE 

(RING) 

ea CERAMIC 
STIPPLED 

ri REGION 
NOTE I 

NOTES 
283 

1426 t .010 DIA.,1 
NOTES 283 

DIMENSIONS IN IMES 

2.196 
MAX. 

BASE 
JEDEC No.E1I-81 

92C S -1131323 

Note I: Keep all stippled regions clear. Donor allow contacte 
or circuit components to protrude into these annular volumes. 

Note 2: The diameters of the radiator, grid-No.2 terminal 
contact surface, and pin circle to be concentric within the 
following values of maximum full indicator reading: 

Radiator to Grid-No.2 
Terminal Contact Surface   0.030 inch max 

Radiator to Pin Circle   0.040 inch max 
Grid-No.2 Terminal Contact 

Surface to Pin Circle   0.030 inch max 

Note 3: The full indicator reading is the maximum deviation in 
radial position of a surface when the tube is completely rotated 
about the center of the reference surface. It is a measure of 
the total effect of run-out and ellipticity. 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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TYPICAL COOLING REQUIREMENTS 
AIR FLOW DIRECTED THROUGH 
RADIATOR FROM I-I/2" DIA. 
ORIFICE LOCATED I-I/2" FROM RADIATOR. 

PLATE CORE TEMPERATURE-2.50 . C. 
INCOMING -AIR TEMPERATURE— 24 C. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. I 
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TYPICAL PLATE CHARACTERISTICS 
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HEATER VOLTS=13.5 
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TYPICAL CHARACTERISTICS 
HEATER VOLTS.135 
GRID-No.2 VOLTS -250 
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TYPICAL CHARACTERISTICS 
HEATER VOLTS.13.5 
GRID-No.2 VOLTS.I50 
GRID-No .I VOLTS.ECI 
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8122 
Beam Power Tube 

FORCED-AIR COOLED 
CERAMIC-METAL SEALS 
COAXIAL ELECTRODE STRUCTURE 
UNI POTENTIAL CATHODE 

For Use a. an RFPome r Amp l i fier, Oscillator, Regulator, Distributed Ampli-
fier or Linear RF Power Amplifier in Mobile or Fixed Equipment 

ELECTRICAL 
Neater, for Unipotential Cathode' 

Voltage (AC or DC(  a 13  5 i 10% V 
Current at 13.5 volts I  3 A 
Minimum heating time   60 s 

Mu-Factor, Grid No.2 to Grid No  I   12 
Plate volts= 450, grid-No.2 volts = 325, 
plate amperes = 1.2 

Direct Interelectrode Capacitancesb 
Grid No.1 to plate   0.13 max pF 
Grid No.1 to cathode   16 pF 
Plate to cathode 0  011 pF 
Grid No.1 to grid No.2   24 pF 
Grid No.2 to plate   7 pF 
Grid No.2 to cathode 2  6 pF 
Cathode to heater 3  4 pF 

MECHANICAL 
Operating Position   Any 

2   26 in 
1.920 s 0.065 in 
1.625 ± 0.015 in 

Weight (Approx.)   3.5 oz 
Socket   Erie° No.9802-000 and 9804-000, Johnson° 

No.I24-311-110, Mycalex° No.CP464-2,orequivalent 
Grid No.2 Bypass Capacitor . . . .Eriec No.2943-002, Johnson' 

No. 124-I21, or equivalent 
Base. .Large-WaferElevenar II-Pinwith Ring (JEDEC No.EII-81) 

TERMINAL DIAGRAM (Bottom View) 

INTEGRAL RADIATOR 
380 WATTS PEP OUTPUT AT 30MHz AB, 
570 WATTS PEP OUTPUT AT 30 MHz AB2 
300 WATTS CW OUTPUT AT 470 MHz 

Maximum Overall Length 
Seated Length  
Diameter 

Pin 1 -Cathode 
Pin 2-Grid No.2 
Pin 3-Grid No.1 
Pin 4-Cathode 
Pin 5 -Heater 
Pin 6 -Heater 
Pin 7-Grid No.2 
Pin 8-Grid No.1 
Pin 9 -Cathode 
Pin 10 -Grid No.2 

Pin 11-Grid No.1 
CAP-Plate 

Terminal 
RADIATOR-Plate 

Terminal 
RING-Grid-No.2 

Terminal 
Contact 

02 Surface 

(For use at 
higher 

frequencies) 

THERMAL 

Terminal Temperature (All Terminale)   250 max °C 
Radiator Core Temperature 
S. Dimensional Outline  250 max °C 

Air Flown (..;,,e ornp, i ng Typ teal Coo ling Requirement s curve) . 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Single-Sideband Suppressed-Carrier Service 
Peak envelope rondirions for a signal haring 
a wintnua peak-to-average power ratio of 2 

Maximum CCS Ratings, Absolute-Maximum Values 

"DC Plate Voltage 
Un to :30 MHz   3000f v 
Up to 500 MHz  2200 V 

Up to 500 Wiz 

DC Grid-No.2 Voltage   400 V 
DC Grid-No.I Voltage   -100 V 
DCPlateCurrentat Peak of Envelope  4504 mA 
DC Grid-No.I Current   100 mA 
Plate Dissipation   400 W 
Grid-No.2 Dissipation  8 W 
Peak Neater-Cathode Voltage  ±150 V 

Typical CCS Operation at 30 MHz with "Two-Tone Modulation" 

ABI 482 

DC Plate Voltage   2000 2500 V 
DC Grid-No.2 Voltage   400 400 V 
DC Grid-No.1 Voltage   -35 -35 V 
Zero-Signal DC Plate Current   100 115 mA 
Effective RF Load Resistance   3050 3500 n 
DC Plate Current 

Peak of envelope   335 400 mA 
Average  250 275 mA 

DC Grid-No.2 Current 
Peak of ,nvelooe   10 6 mA 
AN,erag,  7 4 mA 

Average DC Grid-No.I Current   0.05h 3 mA 
Peak-of-Envelope Driver Power Output(Approx ) 0.3 0.5 W 
Output-Circuit Efficiency (Approx  )   90 90 % 
Distortion Products Level 

Th rd ord  -r   291 28 dB 
Fifth ora-r  32 32 dB 

Useful Power Output (Approx.) 
Peak ot envelope   380 570 W 
Average  190 285 W 

Maximum Circuit Values 

Grid-No.lCircuit Resistance Under Any Condition" 
With fixed bias  25000 0 
With fixed bias (in Class-AB1 operation)   100000 fl 
With clthode bil, Not recommended 

Grid-No.2-Circuit Impedance"   10000 n 
Plate-Circuit Impedance'   

PLATE-MODULATED RF POWER AMPLIFIER - Class C Telephony' 
Carrier condition, be, tube for use uith a maximum modulation factor of I 

Maximum CCS Ratings, Absolute-Maximum Values 
Up to 500 MHz 

DC Plate Voltage   1800 V 
DC Grid-No.2 Voltage   400 V 
DC Grid-No.I Voltage   -100 V 

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



8122 
DC Plate Current   250 mA 
DC Grid-No.I Current   100 mA 
Grid-No.2 Input  5 W 
Plate Dissipation  280 W 

RF POWER AMPLIFIER & OSCILLATOR - Class C Telegraphy' 
and 

RF POWER AMPLIFIER - Class C FM Telephony' 

Maximum CCS Ratings, Absolute-Maximum Values 

lip to 500 MHz 
DC Plate Voltage   2200 V 
DC Grid-No.2 Voltage   400 V 
DC Grid-No.I Voltage   -100 V 
DC Plate Current   300 mA 
DC Grid-No.I Current   100 mA 
Grid-No.2 Dissipation  8 W 
Plate Dissipation  400 W 
Peak Heater-Cathode Voltage  ±I50 V 

Typical CCS Operation 

In grid-drive ctrcutt at 50 MHz 

DC Plate Voltage   700 1000 1500 2000 V 
DC Grid-No.2 Voltage   175 200 200 200 V 
DC Grid-No.I Voltage   -10 -30 -30 -30 Y 
DC Plate Current   300 300 300 300 mA 
DC Grid-No.2 Current   25 20 20 20 mA 
DC Grid-No.I Current   50 40 40 30 mA 
Driver Power Output (Approx.). . 1.2 2 2 2 W 
Useful Power Output  120 175 275 375 W 

In grid-drive circuit at 470 MHz. 

DC Plate Voltage   700 1000 1500 2000 V 
DC Grid-No.2 Voltage   200 200 200 200 V 
DC Grid-No.I Voltage   -30 -30 -30 -30 V 
DC Plate Current   300 300 300 300 mA 
DC Grid-No.2 Current   10 10 5 5 mA 
DC Grid-No.I Current   30 30 30 30 mA 
Driver Power Output (Approx.). . 5 5 5 5 W 
Useful Power Output  100 165 235 300 W 

Maximum Circuit Values 

Grid-No.lCircuitResistanceUnderAny Condition 
',V!h fi r,d bi •   25000 fl 

Grid-No.2-Circuit Impedance  10000 0 
Plate-Circuit Impedance  n 

b Measured with special shield adapter. 

C Erie Technological Product., Inc., 645 hest 12th Street, Erie, Pa. 

d E. F. Johnson Co., 1921 10th Ave. S.W. Waseca, Minn. 

e 14calex Corporation of America, 775 Clifton Boulevard, Clifton. 

For operation above 2200 plate volts, the tube shall see an effective 
plate-supply impedance of no less than 750 ohms. A fault current 

a Because the cathode is subjected to back bombardment as the frequency is 
increased with resultant inc eeeee in temperature, the heater voltage 
should, for optimum life, be reduced to a value such that at the heater 
voltage obtained at minimum supply voltage conditions (all other volt-
ages constant) the tube performance just starts to show some degradation; 
e.g.. at 470 NH:, heater volts tt 12.5 (approx.). 

op RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. J. 
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8122 
limiting resistor of no lees than 15 ohms is to be used between the 
output filter capacitance and the tube plate. The plate-supply-output-
filter cepacitance ie to be no greater than 10 µF. 

g The maximum rating for • eignal having a minimum peek-to-average power 
ratio less then 2, such tie is obtained in "Single-Tone" operation, is 
300 mA. During short periods of circuit adjuetment under "Single-Tone" 
conditions, the average plate current may be as high as 450 mA. 

II . This value represents the approximate grid-No.1 current obtained due to 
 1 electron velocities and contact-potential effects when grid No.1 
is driven tosera volts at maximum signal. 

j The value of third order distortion product level shown may be improved 
by approximately 5 dB by utilising an unbypaesed, non-inductive 20-ohm 
resistor between the cathode and ground; &slight incr.,. indrive power 
will be required, 

k A fault current limiting resistor of no less than 20 ohma is to be used 
between the bise supply output filter capacitance and the tube grid-No.1. 
The bin, su pply eutpet filter capacitance is to be no greater than 150 el.F. 

M A fault current limiting resistor of no Iras than 320 ohms is to be used 
between the screen output filter capacitance and the tube acre.. The 
screen supply output filter capacitance is to be no greater than 80 µF. 

n The tube should see aveffective plate supply impedance which limita 
the peek current through the tube under surge condttions to 15 amperes. 

The following footnotes apply to the RCA franstsitting tube Operating 
Considerations given at front of this section. 

P See ilectrical Considerations - Filament or Heater. 

g See Cooling Considerations - Forced-Air Cooling. 

r See Classes of Service. 

ChARACTERISTICS RANGE VALUES 

Test No. Note Min Max 

I. Neater Current  1 1.15 1.45 A 
2. Direct Interelectrode Capacitances 

brio No.1 to plate  2 _ 0.13 pF 
Grid No.1 to cathode  2 14.3 17.7 pF 
Plate to cathode  2 0.0065 0.0155 pF 
Grid No.1 to grid No  2   2 20.8 25.2 pf 
Grid No.? to plate  2 5.7 7.1 pF 
Grid No.? to cathode  2 2.0 3.0 pF 
Cathode to heater   2 2.5 4.1 pF 

3. Grid-No.I Voltage   1,3 -8 -19 V 
4. Reverse Grid-No.I Current . .   1,3 _ -26 µA 

-.- 5. Grid-No.2 Current I  3 -7 .6 mA 
6. Peak Emission   1,4 13 peak A 

-.- 7. Interelectrode Leakage Resistance 5 50 mn 
-... 8. Zero Bias Plate Current . . . . 1,6 1 1.8 A 

Note I: With 13.5 volts ac or de on heater. 

Note 2: Meeeured with special shield adapter. 

Mote 3: With de plate voltage et 700 volts, dc grid-No.2 voltage of 250 volts, 
and dc grid-No.1 voltage adjusted to give e dc plate current of 185 .A. 

Note 4: For conditions with grid No.1, grid No.2, and plate tied together; end 
pulse voltage source connected between plate and cathode. Pulse duration is 2.5 
microseconds and pulae repetition frequency is 60 pin. The voltage-pulse ampli-
tude is 200 volte peak. After 1 minute at this value, the current-pulse mnpli-
tude will not be leva than the value specified. 

Note 5: Under conditions with tube at 200 to 30° C for at leant 30 minutes without 
any voltages applied to the tube. The minimum resistance between any twoelectrodee 
es measured with a 200-volt Megger-type ohmmeter having an internal impedance of 
1 megohm, will be no less than the value epecified. 
Note 6: With dc plate voltage of 450 volts. dc grid No.2 voltage of 400 volts, dc 
grid No.1 voltage of - 100 volts, griddrive voltage to iero. With pulse duration 
of 4500 to MOO pis and pulse repetition frequency is 10 to 12 p!s. 

-••• Indicates a chmo. 

DATA 2 RADIO CORPORATION OF AMERICA 
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PLATE TERMINAL— 
CAP JEDEC No. C1-1 

RADIATOR CORE---
TEMPERATURE 
MEASUREMENT 

POINT 

PLATE TERMINAL 
(RADIATOR) 

1.25" MAX. 
MA. 

GRID-No.2 TERMINAL 
CONTACT SURFACE 

(RING) 

ISM CERAMIC 

STIPPLED 
REGION 
NOTE 1 

1.625"t.015" DIA. — le 
NOTES 283 

.687" DIA. 
NOTES 283 

1.426"t.010" DIA. —v. 
NOTES 283 

±:1154°O." I 

/ 
1.920" 
±.065« 

1.515" 
±-045" 

.150"MIN 

MIN. 

2.26* 
MAX. 

.300"— 
t.020" 

BASE 
JEDEC No. E11-81 

92CS-11304R1 

NOTE I: KEEP ALL STIPPLED REGIONS CLEAR. DO NOT ALLOW 
CONTACTS OR CIRCUIT COMPONENTS TO PROTRUDE INTO THESE 

ANNULAR VOLUMES. 

MOTE 2: THE DI AMETERS OF THE RADIATOR, GR I D-No. 2 TERMINAL 

CONTACT SURFACE, AND PIN CIRCLE TO BE CONCENTRIC WITHIN 

THE FOLLOWING VALUES OF MAXIMUM FULL INDICATOR READING: 

Rad ator to Grid-No.2 

Terminal Contact Surface  0.030" max. 
Radiator to Pin Circle  0.040" max. 
Grid-No.2 Terminal Contact 

Surface to Pin Ci rcle   0.030" max. 

NOTE 3: THE FULL INDICATOR READJNG IS THE MAXIMUM DEVI-

ATION IN RADIAL POSITION OF A SURFACE WHEN THE TUBE IS 

COMPLETELY ROTATED ABOUT THE CENTER OF THE REFERENCE 

SURFACE. IT IS A MEASURE OF THE TOTAL EFFECT OF RUN-OUT 
AND ELLIPTICITY. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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8122 
TYPICAL CHARACTERISTICS 
For Grid-No.2 Voltage 400 Volts 
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8122 
TYPICAL CONSTANT-CURRENT CHARACTERISTICS 

For Grid-No.2 Voltage = 400 Volts 

1 
Ef • RATED VOLTS 
GRID No. 2 VOLTS • 400 

.1. PLATE mA • Ib 
,+0, GRID-No.2mA •Icf 

., GRID-No. I mA •I 

1 

tit 

t. 1 

0 

GRID No. I VOLTS 

It. 

11;' 1 

t.tt 

1 
1 

o 
o 
N 

1•  o  
o 
e 0 

92CM-13389 

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

DATA 5 
10-66 



Merl MEIN§ 
mi I RIME 

Ill 
V:61. 

11111Ming1113 ilfM8 

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



8184 

Beam Power Tube 
CERAMIC-METAL SEALS COAXIAL-ELECTRODE STRUCTURE 
"ONE-PIECE" ELECTRODE DESIGN INTEGRAL RADIATOR 

2 MEGAWATT MAXIMUM PEAK POWER INPUT UP TO 500 Mc 
MATRIX-TYPE, OXIDE-COATED, UNIPOTENTIAL CATHODE 

For use at Frequencies up to 500 Mc 

GENERAL DATA 

Electrical: 

Heater, for Matrix-Type, Oxide-
Coated, Unipotential Cathode° 

Typical Plasimum 
Voltage (AC or DC)  22 23 volts 
Current at heater volts - 22  12.6 amp 
Minimum heating time  5 minutes 

Mu-Factor, Grid No.2 to Grid No.1 
for plate volts . 5000, grid-No.2 
volts = 1400, and plate ma. . 500 25 

Direct Interelectrode Capacitances: 
Grid No.1 to plateb 0  3 max. Pf 
Grid No.1 to cathode (1 heater   100 Pf 
Plate to cathode e, heaterb.c 0  03 max. Pf 
Grid No.1 to grid No  2   110 Pf 
Grid No.2 to plate,.  24 Pi 
Grid No.2 to cathode A heater°  1.5 max. Pf 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  7.24" 
Maximum Diameter  5.56" 
Weight (APProx  )  8.5 lbs 
Radiator  Integral part of tube 
Terminal Connections (See Dimensional Outline): 

G1 -Grid-No-1- H,K-Heater-
Terminal Cathode-
Contact Terminal 
Surface Contact 

G2 -Grid-No.2- Surface 
Terminal P-Plate-
Contact Terminal 

• Surface Contact 
H -Heater- Surface 

Terminal 
Contact 
Surface 

Thermal* 

Air Flow: 

Through radiator—Adequate air flow to limit the plate-core 

temperature to 250° C should be delivered by a blower 
through the radiator before and during the application of 
heater, plate, grid-No.2, ardgria-No.1 voltages. -ypical 

e RADIO CORPORATION OF AMERICA 
gee Electron Tube Division Harrison, N. 1. 
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8184 

values of air flow directed through the radiator versus 

plate dissipation are shown in accompanying Typical -Cooling-
Requirements curve. 

To Plate, Grid-No.2, Grid-No.t, Cathode, and Heater Terminals— 
A sufficient quantity ofair should be allowed to flow past 

each of these terminals to prevent their temperature from 

exceeding the specified maximum value of 250° C. 

Plate power, grid-No.2 power, heater power, and the forced-air 
flow may be removed simultaneously. 

Terminal Temperatured (Plate, grid No.2, 
grid No.1, cathode, and heater)  250 max. oc 

Plate Core Temperatured   250 max. oc 

PULSED RF AMPLIFIER 

Maximum CCSe Ratings, Absolute-Maximum Values: 

For maximum "on" tine f of lo microseconds in any 

2000 -microsecond interval and frequencies uP to 500 Mc 

PEAK POSITIVE PULSE PLATE VOLTAGEg. . . . 25000 max. volts 
DC PLATE VOLTAGEg   15000 max. volts 
POSITIVE-PULSE GRID-No.2 VOLTAGE: 

Peak  2500 max. volts 
DC. . . . . . .   2500 max. volts 

NEGATIVE-PULSE GRID-No.1 VOLTAGE: 
Peak  500 max. volts 
X  500 max. volts 

DC-PULSE PLATE CURRENT  80 max. amps 
DC PLATE CURRENT  0.5 max. amp 
GRID-No.2 INPUT (Average)   150 max. watts 
GRID-No.1 INPUT (Average)   100 max. watts 
PLATE DISSIPATION (Average)   10000 max. watts 

Maximum Circuit Values: 

Grid -No.1 -Circuit Resistance 
under any condition   2000 max. ohms 

See OPerating Considerations. 

With extprnel flet metal shield ef diameter having center hole af 
diameter. Shield Is located in planeof the grid-No.2 terminal. Perpen-
dicular to the tube axis. and is connected to grin No.Z and ground. 

C with external flat metal shield 13. diameter having center hole 1-1/le 
diameter. Shield Is located In olaneof the grid-mo.t terminal. Perpen-
dicular to the tube axis, and Is connected to grid No.1 and ground. 

d see OPeratiniConsiderationsand also DieensionalOhitlina for temperature-
measurement points. 

e Continuous Commercial Service. 

"Um" time is defined as the sum of the durations of all the Individual 
pulses which occur during the interval. an increase In dc plate 
current during the pulse may be permissible at shorter foil times, 
and a decrease Is usually required at longer .on. times. Puts. 
duration is defined as the time interval between the two points on the 
pulse at which the instantaneous value is 70 per cent of the peak value. 
Peak value is defined as the maximum value of a smooth curve through 
the average of the fluctuations over the top portion of the pulse. 
Duty factor is defined as the ratio of fonf time to total elapsed time 
in any interval. 

I Pressurization may be required when the tube is used at high altitudes 
ano plate voltages near the maximum rating to prevent flash-over at the 
tube seals. 

RADIO CORPORATION OF AMERICA CD 
Electron Tube Division Harrison, N. J. 
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CHARACTERISTICS RANGE VALUES 

Note Non. Max. 

Heater Current  1 11.7 13.5 amp 
Direct Interelectrode Capacitances: 
Grid No.1 to plate  2 - 0.3 Pf 
Grid No.1 to cathode & heater . .   91 113 pf 
Plate to cathode & heater 2  3 - 0.03 pf 
Grid No.1 to grid No  2   99 121 pf 
Grid No.2 to plate  21 26 Pf 
Grid No.2 to cathode & heater . .   3 - 1.5 Of 

Grid-No.1 Voltage 1  4 -27 -61 volts 
Grid-No.1 Cutoff Voltage 1  5 - -95 volts 

Note 1: With 22 volts ac or dc on heater. 

Note 2: With external flat metal shield 8. diameter having center hole 
a diameter. Shield is located in plane of the grid-No.2 
terminal. perpendicular to the tube axis, and is connected to 
grid No.2 and ground. 

Note 3: With external flat metal shield 8. diameter having center hole 
3-3/8» diameter. Shield is located in plane of the grid-No.1 
terminal, perpendicular to the tube eels, and is connected to 
grid No.1 and ground. 

Note 4: withdc plate voltageof 5000 volts. dc grid-No.2 voltage of 1500 
volts, and dcgriO-No.1 voltage adjusted to give a plate current 
of 500 ma. 

Note 5: With dc 
g:tdec voltage 

1Csrael •Icljult3r itgl?;1 e a plate current 
of 20 ma. 

OPERATING CONSIDERATIONS 
Neater 

The heater of the 8184 should be operated at constant 

voltage rather than constant current. The rated heater 

voltage of 22 volts should be applied for 5 minutes to allow 

the cathode to reach normal operating temperature before 
voltages are applied tothe other electrodes. Good regulation 

of the heater voltage is in general economically advantageous 
fromtheviewpoint of tube life; in no case should the voltage 
fluctuations be more than 5g. 

Temperature 

The maximum terminal temperatureof2500 C isa tube rating 
and is to be observed in the same manner as other ratings. 
The temperature may be measured with temperature-sensitive 

paint, such as Tempilaq. The latter is made in the form of 
liquid and stick by the Tempi' Corporation, 132 West 22nd 
Street, New York II, N.Y. 

Standby Operation 

During long or frequent standby periods, the 8184 may be 

operated at decreased heater voltage to conserve life. It is 
recommended that the heater voltage be reduced to80% of normal 
during standby periods up to 2 hours. For longer periods, 
the heater voltage should be turned off. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. L 
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Precautions 

The maxtmum—rated Plate andgrid—No.a voltages of thus tube 
are extremely dangerous. Great care should be taken during 

the adjustment of circuits. The tube and its associated 
apparatus, especially all parts which may be at high potential 

above ground, should be housed in a protective enclosure. The 

protective housing should be designed with interlocks so that 

personnel can not possibly come in contact with any high-

potential point in the electrical system. The Interlock 
devices should function to break the primary circuit of the 
high-voltage supplies when any gate or door on the protective 

housing is opened, and should prevent the closing of the 

primary circuit until the door is again locked. 

5.53 *D3 DIA. 
NOTE I 

PLATE TERAGNAL 
CCNTACT SURRICE 
4.184 * .021 MA. I * 

NOTE 1 1635 
GRID-No.T 2 TERMINAL *D20 CONTAC SURFACE .265 MN. 
3.900 * .015 DIA' 

NOTE 

GRIO-No.1 TERMINAL_.I 
CONTACT SURFACE   
3.300 * .015 DIA.,,,,..1 

NOTES 1E12 

CATHODE - HEATER 
TERMINAL CONTACT 

SURFACE 
2.700 D20 DIA. 

NOTES 1 8 2 L.975 *WIT 2 
.24 MM. 

wersee 

_2.095 * .015 DIA. 
- NOTES L 284 

0 STIPPLED REGION 
NOTE 3 

OM CERAMIC INSULATOR 

• TERMINAL TNEEVEr RAZIRE 

110TE 2-i 1 

PLATE CORE TEMPERATURE 
--MEASUREMENT MONT 

u. 
.205 MN. 

22 

724 
MAJL 

.650* .030 
.330 * .030 ACTE 2 NOTE  

ATER TERMINAL 
CONTACT SURFACES 

.990 A .O30-
NOTE 2 

ALL DIMENSJONSMINCIES 

WON -MS 

MOTE I: SEE SKETCH GI FOR THE MAXIMUM DIAMETRICAL SPACE 
REQUIRED BY THE 8184 BASED UPON THEDIAMETER AND ECCENTRI-
CITY OF RADIATOR BAND AND OF EACH RING TERMINAL. 

NOTE 2: THE DIAMETER OF THE TERMINAL IS HELD TO THE 

INDICATED VALUE ONLY OVER THECONTACT SURFACE LENGTH. THE 
CONTACT SURFACE LENGTH OF THE HEATER, HEATER-CATHODE, AND 

GRID-No.I TERMINALS EXTENDS FRCM THE EDGE OF ITS TERMINAL 
TO THE PLANE COINCIDENT WITH THE EDGE OF THE ADJACENT 

LARGER TERMINAL. 

RADIO CORPORATION OF AMERICA 
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MOTE S: KEEP ALL ST IPPLED REGI ONS CLEAR. DO NOT ALLOW 
CONTACTS OR CIRCUI T COMPONENTS TO PROTRUDE INTO THESE 
ANNULAR REGIONS. 

MOTE 4: THE HEATER TERMINAL IS DIMENSIONED FOR INSIDE 
DIAMETER AND OUTS IDE DIAMETER TO PROVI DE A CHOICE OF 
CONTACT MOUNTING; YHE DIMENSIONS SHALL NOT BE CONSI DERED 
CONCURRENTLY. 

O 

O 

HEATER TERMINAL 
(INNER) 
1.935 ALL DIMENSIONS 

IN INCHES 

SKETCH GI 

OPENING FOR: 

RADIATOR 
5.625" 

PLATE TERMINAL 
4.263 

GR1D—No.2 TERMINAL 
3.985 

iselD-No. I TERMINAL ____ 
3.335 

HEATER TERMINAL 
(OUTER) 
2.130 91011-1111169 

(e•IV IÀ RADIO CORPORATION OF AMERICA DATA 3 
Electron Tube Division Harrison, N. J. 1-63 
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SUGGESTED MOUNTING ARRANGEMENT 
LAYOUT OF ASSOCIATED CONTACTS 

NOTES 1113 

NOTES 1213 

NOTES t • 3 

ALL DIMENSIONS 
IN INCHES 

1. 1.739 DIA 

  2.932 DIA 

3.537 DIA. 

14-4.589 

1.630 
4.327 INA. 

290 A 
.575 seo 

MOTE I: FINGER STOCK N0.97-310. 

NOTE 2: FINGER STOCK NO.97-139. 

NOTE 3: SPECIFIED FINGER STOCK IS MADE BY INSTRUMENT 
SPECIALITIES COMPANY, LITTLE FALLS, NEW JERSEY. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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TYPICAL PLATE CHARACTERISTICS 
HEATER VOLTS = 22 
GRID —No.2 VOLTS =1500 
GRID —No. I VOLTS = E 

o 

• 
o 0 

WI 0 0 0 ig 0 
CY — 

PLATE AMPERES 
92CM-11862 
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8203 

Power Triode 

NUVISTOR TYPE 

ALL-CERAMIC-AND-METAL CONSTRUCTION 

For Class C RF Power Amplifier and Oscillator Service, DC 
Pulse-Amplifier and Frequency-Multiplier Tube Applications, 
Including Use in Equipment in which Ability to Withstand 
Severe Mechanical Shock and Vibration, Compactness, and Excep-
tional Uniformity of Characteristics are Primary Requirements. 

Electrical: 

Heater Characteristics and Ratings: 
Voltage (AC or DC)  6.3 ±0.6 volts 1 
Current at 6.3 volts  0.160 amp 
Peak heater-cathode voltage 

(CCS8 or ICASb conditions): 
Heater negative with respect tocathode. 100 max. volts 
Heater positive with respect to cathode. 100 max. volts 

Direct Interelectrode Capacitances (Approx ): 
Grid to plate   2.2 Of 
Input: G to (K,S,H)   4.2 Of i 
Output: P to (K  S H)   1.6 Of I 
Cathode to plate 0  26 Of 
Heater to cathode   1.5 Of 

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 VT4 
Socket See Socket & Connector Information for RCA 

Nutastor Tubes at front of this Section 
Base. . . Medium Ceramic-Wafer Twelvar 5-Pin (JEDEC No.E5-65) 

Basing Designation for BOTTOM VIEW  12AO 

Pin 1C_ 00 Not Use 
Pin 2 -Plate 
Pin 3e -Do Not Use 
Pin 4 -Grid 
Pin 5e - Do Not Use 
Pin 6e -Do Not Use 
Pin 7C - Do Not Use 
Pin 8 -Cathode 
Pin 9e -Do Not Use 
Pin 10 -Heater 
Pin 11 -Omitted 
Pin 12 -Heater 

INDEX.LARGE LUG 
iev SNORT PIN; IC—DO NOT USE 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Characteristics, Class A Amplifier: 

DC Plate Supply Voltage  75 150 volts 
Grid Supply Voltage  0 0 volts 
Cathode Resistor   100 560 ohms 
Amplification Factor   35 30 
Plate Resistance (Approx.)   2700 5000 ohms 
Transconductance   13000 6000 ,.mhos 
Plate Current  11.5 7 ma 
Grid Voltage (Approx.) for plate µa =10.   -6.5 -15 volts 

RF POWER AMPLIFIER & OSCILLATOR --Class C Telegraphyd 

and 

RF POWER AMPLIFIER— Class C FM Telephony 

Maximum Ratings, Absolute—Maximum Values: 

For operation at frequencies ut to 250 No 

CCS WAS 

DC Plate Supply Voltage  400° max. 400° max. volts 
DC Plate Voltage   250° max. 300° max. volts 
DC Grid Voltage: 

Negative-bias value  100 max. 100 max. volts 
Positive-bias value  0 max. 0 max. volts 

Peak-Positive Grid Voltage 5 max. 5 max. volts 
DC Cathode Current   25 max. 30 max. ma 
DC Grid Current  5 max. 6 max. ma 
Plate Dissipation 1  5 max. 1.8 max. watts 

Typical CCS Operation: 

As rf power amp/Ifierincathode-drive circuit at 16o Mc 

DC Plate-to-Grid Voltage   155 volts 
CC Cathode-to-Grid Voltage   14 volts 

From a grid resistor of  2700 ohms 
DC Cathode Current   21 ma 
DC Grid Current  5 ma 
Driver Power Output (Approx  )   0.4 watt 
Useful Power Output (Approx  ) 1  55f watts 

As rf oscillator at 16o Mc 

DC Plate Voltage   100 volts 
DC Grid Voltage  -3.4 volts 

From a grid resistor of  1500 ohms 
DC Cathode Current   18 ma 
CC Grid Current  2.5 ma 
Useful Power Output (Approx  )  0.8f watt 

Maximum Circuit Values: 

Grid-Circuit Resistance (CCS or ICAS conditions):g 
For fixed-bias orcathode-bias operation. . 50000 max. ohms o 

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



8203 
FREQUENCY MULTIPLIER 

Maximum Ratings, Absolute-Max:mum Values: 

For operation at frequencies up to 250 Pc 

CCS ICAS 
DC Plate Supply Voltage  400° max. 400° max. volts 
DC Plate Voltage   250° max. 250° max. volts 
DC Grid Voltage: 
Negative-bias value  200 max. 200 max. volts 
Positive-bias value  0 max. 0 max. volts 

Peak-Positive Grid Voltage 5 max. 5 max. volts 
DC Cathode Current   20 max. 24 max. ma 
DC Grid Current  3 max. 4 max. ma 
Plate Dissipation  1.3 max. 1.5 max. watts 

Typical CCS Operation: 

As a doubler from 80 to I6o NC 
DC Plate Voltage   125 volts 
DC Grid Voltage  -70 volts 
From a grid resistor Of  18000 ohms 

DC Cathode Current   22 ma 
DC Grid Current  4 ma 
Driver Power Output (Approx  ) 0  25 watt 
Useful Power Output (Approx  ) 0  85f watt 

Maximum Circuit Values: 

Grid-Circuit Resistance (CCS or ICAS conditions): 0 
For fixed bias or cathode-bias operation . 50000 max. ohms 

DC PULSE AMPLIFIER 
Maximum Ratings, Absolute-Maximum Values: 

Peak Positive-Pulse Plate Voltage  500° max. volts 
DC Plate Voltage   250° max. volts 
DC Grid Voltage: 
Negative-bias value  100 max. volts 
Positive-bias value  0 max. volts 

Peak Positive Grid Voltage   5 max. volts 
DC Grid Current  5 max. ma 
DC Cathode Current   18 max. ma 
Peak Cathode Current: 
For duty factors up to 1 per cent. • • 250 max. ma 
For duty factors between 1 and 50 

per cent   See Pulse Rating Chart 
Plate Dissipation  

Maximum Circuit Values: 

Grid-Circuit Resistance:0 
For fixed-bias operation   0.5 max. megohm 
For cathode-bias operation   1 max. megohm 

a Continuous Commercial Service. 

-b Intermittent Commercial and Amateur Service. Cooperating or .01I. period 
exceeds 5 minutes and every "Or period is followed by an .OFF. or stand—by 
period of the same or greater duration. 

C Pins 1,3.5,6,7, and 9 are of a length such that their ends do not touch 
the socket insertion plane. 

1 max. watt 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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8203 

d Key-down conditionspertube without amplitude modulation. Modulation, 
essentially negative, may be used if the positive peak of the audio--
frequency envelopedoes not exceed 115 percent of the carrier conditions. 

e Under no circumstances should this absolute-maximum value be exceeded. 
For high-altitude operation the maximum permissible plate supply voltage 
and plate voltage for the 8203 are dependent on atmospheric pressure. 
See accompanying graph of Lou-Pressure voltage-Breandotm Characteristics 
of Youtstor Triode Base. 

Measured at load of output circuit. 
g For operation at metal-shell temperature of 1500 C. For operation at 

other metal-shell temperatures, see accompanying Orid-CircuitResistance 
Rating Chart. Metal-shell temperatures are measured in Zone 'A' as 
shown on accompanying Dieensionot Outline. 

CHARACIENISIIUS KANUf VALUES 
FOR EQUIPMENT DESIGN 

Note Mtn. Nam. 

Heater Current  1 0.150 0.170 ifrIP 

Direct Interelectrode 
Capacitances: 
Grid to plate   2 1.8 2.6 Pf 
Input: G to (K,S,8)  2 3.8 4.6 Pf 
Output: P to (K,S,H) 2 1.4 1.8 pf 
Cathode to plate  2 0.20 0.32 Pf 
Heater to cathode   2 1.2 1.8 Pf 

Plate Current (1)   1,3 5.0 9.5 ma 
Plate Current (2)   1,4 — 50 ma 
Transconductance  1,3 4000 8000 mmhos 
Reverse Grid Current  1,5 — 0.1 Ma 
AC Emission   6,7 10 — Me 

Amplification Factor  1,3 20 40 
Heater—Cathode Leakage 

Current: 
Heater negative with 

respect to cathode  1.8 — 5 Ma 
Heater positive with 

respect to cathode  1,8 — 5 ma 
Leakage Resistance: 
Between grid and all 

other electrodes 
tied together   1,9 1000 — megohms 

Between plate and all 
other electrodes 
tied together   1,10 1000 — megohms 

Useful Power Output   1.11 0.9 — watt 
Peak Cathode Emission 
Current (Pulsed)   1,12 250 — ma 

Note 1: With ac or dc heater volts - 6.5. 
Note 2: Measured in accordance with (IA Standard RS-191-A. 

mote 3: With dc plate supply volts = 150, dc grid supply volts = 0, 
cathode resistor (ohms) = 560, cathode-bypass capacitor (puf) 
1000, and metal shell connected to ground. 

Note N: With dc plate volts = 150, dc grid volts = -15, and metal shell 
connected to ground. 

Note 5: With dc plate supply vor = 100, dc grid supply vOlts = 1.7, 
grid-circuit resistance megohm) 5 1 )the internal resistance of 
the ,irrent meter used or thin measurement), and metal shell 
corted to around. 

RADIO CORPORATION OF AM ERICA 
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8203 
Note 6: With ac or dc heater volts = 5.5. 

Note 7: With dc plate supply volts = 50, dc grid supply volts = - 5.T. 
• 60-cps grid-signal volts (ras) =7.5, dc resistance of transformer 

secondary winding in grid circuit S 2 ohms, grid-voltage-supply 
bypass capacitor (pf) =1000. and metal shell connected to ground. 
Ac emission is measured as the dc component of plate current at 
these conditions. 

Note 8: With dc heater-cathode volts = 100. 

Mote 9: With grid 100 volts negative with respect to all other electrodes 
tied together, and metal shell connected to ground. 

Rote 10: with plate 300 volts negative with respect to all other electrodes 
tied together, and metal shell connected to ground. 

Note 11: Measured at load in 250-Mc rf amplifier circuit with dc plate 
supply volts = 150, grid resistor (ohms) = 4700, dri ver power 
output (milliwatts) r 350, and plate milliamperes = 20. 

Note 12: With dc plate supply volts = 250 and dc grid supply volts = -20. 
The grid is driven with pulse voltage, as follows: peak volts 
between grid and negative end of cathode resistor = 5, pulse 
repetition rate - 1000, pulse duration = 10 /is, pulse rise time 
S 1 pu, and time of fall S 1 ¡a. Peak cathode current is measured 
with a high impedance oscilloscope or equivalent device connected 
across a 1-ohm cathode resistor. 

SPECIAL TESTS 

Shock: 

Peak Impact Acceleration  1000 9 

This test is performed on asample lot of tubes to deter-

mine the ability of the tube to withstand the specified Peak 

Impact Acceleration. Tubes are held rigid in each of four 
positions IXI, X2, Y1, and Y2 ) in a Navy Type, High-Impact 

(Flyweight) Shock Machine, and, with tube electrode voltages 

applied, are subjected to 20 blows (5 in each position) at the 
specified Peak Impact Acceleration. 

At the end of this test, tubes are criticized for Shorts 

andContinuity, Change in Transconductance,Reverse Grid Current, 

Heater-Cathode Leakage Current, and Variable-Frequency 
Vibration, 

Variable-Frequency Vibration: 

This test is performed on a sample lot of tubes operated 
under the conditions specified in CHARACTERISTICS RANGE VALUES 

for Transconductance, with the addition of a plate-load resistor 
of 2000 ohms. During operation, tube is vibrated in the X1 
position through the frequency range of 3000 to 15000 cycles 
per second with a constant vibrational acceleration of lg. 

During the test, tube must not show am rms output voltage across 
the plate-load resistor in excess of: 

25 millivolts over the frequency range of 3000 to 6000 cps 

500 millivOltsoverthe frequency range of 6000 to 15000 cps 

Post-Impact and Post-Sweep-Frequency Fatigue Vibration limits: 

35 millivolts over the frequency range of 3000 to 6000 cps 

700 millivolts overthe frequency range of 6000 to 15000 cps 

o 
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Sweep-Frequency Fatigue Vibration: 

This test is performed on a sample lot of tubes with only 
heater voltage of 6.3 volts applied. During operation, the 

tube is rigidly mounted and is vibrated through the frequency 
range of 5 to 500 cps and back to .5 cps. One such vibration 

sweep cycle takes approximately 15 minutes. The tubes are 

vibrated for a period of 3 hours along each of 3 mutually 

perpendicular axes for a total of 9 hours. The longitudinal 

axis of the tube is coincident with one of the 3 axes. The 
vibrations are applied as follows: 

a From 5to 50 cps with a constant peek -tn-penk displace-

ment of 0.080 inch. 
b From 50 to 500 cps with a constant acceleration of 10 g. 
c From 500 to 50 cps and then to 5 cps follows the proce-

dure shown in a and 6, but in reverse. 

At the end of this test, tubes are criticized for Shorts 

and Continuity, Change in Transconductance, Reverse Grid 

Current, Heater-Cathode Leakage Current, and Vibration-Fre-

quency-Vibration. 

Low-Pressure Voltage Breakdown: 

This test is performed on a sample lot of tubes to deter-

mine the ability of the tube to withstand high-altitude 110w-air-

pressure) conditions. Tubes a-e operated with 250 ms volts 
applied between the plate and all other electrodes and metal 
shell connected together. The tubes must not break down or 

show evidence of corona when subjected to air pressure equiv-
alent to an altitude of 100,000 feet (8.0 t 0.5 mm Hgl: 

Shorta and Continuity: 
This test is perfprmed 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 tapper 

ISpecificatons for this tapper will be supplied on request). 
The areas of acceptance and rejection for this test are shown 

in the accompanying graph, Sharts , Test AccePtance Ltnilts. 
rubes are criticized for permanent or temporary shorts and Open 

circuits. 

Intermittent Conduction Life (1000 hours): 

This test is performed ova sample lot of tubes erom each 

production run to assure the high quality of i.pdividual tubes 

and to prevent epidemic failures due to excessive changes in 
tube characteristics. Tubes are operated with heater voltage 

of 6.3 volts cycled 110 minutes on and 10 minutes off, and 

plate dissipation = 1.5 watts (approx.), at ashell temperature 

of 150° C. 

Tubes are criticized at 2 hours, 20 hours, and 100 hours 

for Inoperativesh and Transconductance, and at 500 hours and 
1000 hours for inoperatives h and Useful PowerOutputat 250Mc. 

RADIO CORPORATION OF AMERICA 
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8203 
Oscillator Life (1000 hours): 

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

satisfactory operation ofthe tube as a250-Mc oscillator. Tubes 
are operated with heater volts = 6.3 and plate dissipation = 
1.4 watts. 

Tubes are criticized at 500 and 1000 hours for Inoper-
ativesh and Useful Power Output at 250 Mc. 

Grid Pulse Life (1000 hours): 

This test is performed on a sample lot of tubes from 
each production lot. Tubes are operated with heater voltage 

of 6.3 volts cycled 110 minutes on and 10minutes off, dc plate 

supply volts = 300, dc grid supply volts = -20, grid resistor 
(ohms) = 47, and plate-load resistor (ohms) = 330. The grid 

is drivenwithpulse voltage, as follows: peakgrid-to-cathode 
volts= 5, pulse repetition rate = 1000, pulse duration = 1014s, 
pulse rise time < I ps, and time of fall < 2 ps. 

Tubes are tested at 500 hours and 1000 hours for Inoper-

atives h and Peek Cathode Emission Current (Pulsed/. 

An inoperative is defined as a tube having a discontinuity, permanent 
short, or air leak. 

SHORTS-TEST ACCEPTANCE LIMITS 

e 

10 

AREA OF REJECTION 

AREA OF ACCEPTANCE 

2 4 6 e 2 460 2 e 6 8 
10 100 

RESISTANCE OF SHORT— KILOHMS 
1000 

92CS-10465R1 
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to.4001AAX. DIAJ 

I MT4 
METAL 

1 .625 MAX. SHELL 

.800 
MAX. 

ZONE"A" 
(NOTE 2) 

.190 

L- .435 MAX. MA. JEDEC 11O515-65 
(NOTE I) 

DIMENSIONS IN INCHES 92CS-I2024 

BOTTOM VIEW 
Shaming Arrangement of All II Base Pins 

CERAMIC 
//WAFER 

LARGE SMALL 
LUG I o J LUG 

••SHORT PIN 
92CS-I2162 

MODIFIED BOTTOM VIEW 
With Element Connections Indicated 

and Short Pins Not Shown 

HEATER 

CATHODE-- ,// PLATE 

LARGE I SMALL 
LUG 

HEATER 
GRID/ 

92CS-I2055 

Mote I: Maximum outside diameter of 0.440" is permitted 

along 0.190" lug length. 

Mote 2: Metal-shell temperature should be measured in 

zone "A". 
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AVERAGE PLATE CHARACTERISTICS 
Ef • .6 3 VOLTS  
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AVERAGE CHARACTERISTICS 
Ef • 6.3 VOLTS 
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CHARACTERISTICS OF NUVISTOR TRIODE BASE 
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GRID-CIRCUIT-RESISTANCE RATING CHART 
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DUTY FACTOR-THE RATIO OF AVERAGE CATHODE 
CURRENT TO MAXIMUM PEAK CATHODE CURRENT 
OCCURRING IN ANY 1000>s PERIOD. 

AREA OF PERMISSIBLE OPERATION 
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Beam Power Tube 

FORCED-AIR COOLED 
INTEGRAL RADIATOR 
MATRIX-TYPE CATHODE 

CERMOLOX` 
HIGH GAIN-BANDWIDTH PRODUCTS 

340 WATTS CW POWER OUTPUT AT 400 Mc 
105 WATTS CW POWER OUTPUT AT 1215 Mc 

For Compact Aircraft, Mobile, and Stationary 
Equipment Applications in the UHF Frequency Range 

GENERAL DATA 

Electrical: 

Heater, for Matrix-Type, Oxide-
Coated, Unipotential Cathode: 
Voltage (AC or DC)a   6.3 volts 
Current at heater volts = 6.3 . . . 3.2 alTIP 
Minimum heating time  60 sec 

Mu-Factor, Grid No.2 to Grid No.1 
for plate volts = 250, grid-No.2 
volts = 250, and plate ma. = 100. . 18 

Direct Interelectrode Capacitancee:h 
Grid No.1 to plate  0.065 max. pf 
Grid No.1 to cathode & heater 15 Of 
Plate to cathode 3, heater   0.019 max. pf 
Grid No.1 to grid No  2   20 Of 
Grid No.2 to plate  3.2 pf 
Grid No.2 to cathode di heater 1.30 max. pf 

Mechanical: 

Operating Position  Any 
Overall Length  2.620" ± 0.090" 
Greatest Diameter (See Dinensiona/ Outline)   1.625" t 0.015" 
Weight (Approx  1  4 oz 
Radiator  Integral part of tube 
Terminal Connections (See Dimensional Outline): 

H,K-Heater-& 
Terminal p Cathode-
Contact • Terminal 
Surface Contact 

62-Grid-No.2- Surface 
Terminal P-Plate-
Contact Terminal 
Surface Contact 

H - Heater- Surface 
Terminal 
Contact 
Surface 

Thermal: 

Plate, Grid No.2, Grid No.1, 
Cathode, and Heater Temperature°  250 max; 

Radiator Core Temperaturec  250 max. 

H." 
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Electron Tube Division Harrison, N. J. 

DATA I 
6-63 



Air Flow: 

Through radiator -- Adequate air flow to limit the radi-
ator core temperature to 250° C should be delivered by ( 
a blower through the radiator before and during the applica-
tion of plate, grid-No.2, and grid-No.I voltages. Typical 
values of air flow directed through the radiator versus 

plate dissipation are shown insecompanying Typical-Cooling-
Requirements curve. 

To Plate, Grid-Ho., Grid-No.1, Cathode, and Heater Termi- , 
nals -- A sufficient quantity of air should be directed at 
the heater terminal and allowed to flow past each of these 
terminals so that their temperature does not exceed the 
specified maximum value of 250° C. 

During Standby Operation -- Cooling air is not usually 
required when only heater voltage is applied to the tube. 

Plate Power, Grid-No.2 Power, Heater Power, and Air Flow --
These may be removed simultaneously. 

At Sea Level --Cooling requirements, with air flow directed 
through the radiator as shown in accompanying Typical-Cooling-

Requirements curve, maybe met by use of the following blowers 
and associated motors manufactured by Rotron Manufacturing 
Company Incorporated, Woodstock, New York, or equivalent: 
For 100% Plate Dissipation: 

Blower Model No. KS-250I AS-250I AXIMAX I AXIMAX 1 

Motor Model No. 165AS 323JS 464YS 499JS 
Phase 101 1 3 i 3 
Frequency (cps) 60 60 400 400 
Voltage (v) 115 220 115 200 

For 80% Plate Dissipation: 
Blower Model No. KS-20I AS-29I AXIMAX I AXIMAX 1 
Motor Model No. 92AS 323JS 464YS 499JS 

Phase 10) 1 3 I 3 
Frequency (cps/ 60 60 400 400 

Voltage 1v1 115 220 115 200 
For 60% Plate Dissipation: 

Blower Model No. KS-1504 AS-I504 AXIMAX I AXIMAX I 
Motor Model No. 92AS 323JS 464YS 499JS 

Phase le) I 3 1 3 
Frequency (cps/ 60 60 400 400 
Voltage 1v1 115 220 115 200 

RF POWER AMPLIFIER & OSCILLATOR -- Class C Telegraphy 
and 

RF POWER AMPLIFIER -- Class C FM Telephony 

Maximum CCSd Ratings, Absolute-Naxinun Values: 

DC PLATE VOLTAGE  2500 max. volts 
DC GRID-No.2 VOLTAGE  400 max. volts 
DC GRID-No.1 VOLTAGE  -200 max. volts 
DC PLATE CURRENT  250 max. ma 
DC GRID-No.1 CURRENT  30 max. ma 
GRID-No.2 INPUT°  10 max. watts 
PLATE DISSIPATION   300 max. watts 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Typical CCS Operation: 
In cathode-drive CirCtitiS 

Frequency 400 1215 Mc 
DC Plate Voltage   2500 1250 volts 
CC Grid-No.2 Voltage   250 300 volts 
DC Grid-No.1 Voltagef  -15 -30 volts 
DC Plate Current   250 250 Ma 

DC Grid-No.2 Current   2 1 Ma 

( ') DC Grid-No.1 Current   15 7 mm 
Driver Power Output (Approx.)9 5 10 watts 
'Output-Circuit Efficiency  90 60 
Useful Power Outputh   3401 105 watts 

Maximum Circuit Values: 
Grid-No.1 Circuit Resistance   30000 max. ohms 

( - Grid-No.2 Circuit Impedance  10000 max. ohms 
Plate Circuit Impedance  

a See Operating Considerations under Seater  
Measured with Special shield adapter. 

• See Operating Considerations under festeerature and also Dimensional 
Outline for temperature measurement points. 

d Continuous cOnnnercial Service. 

• See Operating Considerations under Grid 10.2. 
f Obtained preferably from fixed supply and grid-No.1 resistor. Suffi-

cient voltage should be provided from fixed supply to protect the tube 
in case of drive loss. 

g Driver power output includes circuit losses and is the actual power 
measured at the input to the grid circuit. It will vary depending 
upon the frequency of operation and the circuit used. 

h Measured in a typical coaxial-cavity circuit. 

J For Minimum Useful Power Output value, seeCharecteristics fang. Values, 
test 10.8. 

e See Operating Considerations under Precautions. 

_y 

CHARACTERISTICS RANCE VALUES 

Test lo. Note lin. Max. 

1. Heater Current   1 2.90 3.55 airp 
2. Direct lnterelectrode 

Capacitances: 
Grid No.1 to plate . . . 2 - 0.065 Pf 
Grid No.1 to cathode 
6 heater   2 13.5 16.5 pf 

Plate to cathode 
& heater   2 - 0.019 pf 

Grid No.1 to grid No.2 . • 2 16.8 -22.2 pf 
Grid No.2 to plate . . . . 2 2.7 3.7 •pf 
Grid No.2 to cathode 

6, heater   2 - 1.30 pf 
3. Grid-No.1 Voltage  1,3 -6.5 -20.5 volts 
4. Grid-No.1 Cutoff Voltage . 1,4 - -65 volts 
5. Reverse Grid-No.1 Current. 1,3 _ -20 mo 
6. Grid-No.2 Current  1,3 -8 +2 Ma 
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Test No. lote ton. lax. 

7. lnterelectrode Leakage 
Resistance: ( 
Between plate and all 

other electrodes . . 5 10 - megohms 
Between any two elec-

trodes except plate. 5 1 - megohm 
8. Useful Power Output  6 300 - Watts 

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

Mote 2: Measured with special shield adapter. 

Mote 3: With di- plate voltage of 2500 volts, dc grid—No.2 voltage of 
300 volts, and dc grid—No.1 voltage adjusted to give a di. plate 
current of 120 ma. 

Rote 4: With dc plate voltage of 2500 volts, dc grid—No.2 voltage of 
400 volts, and dc grid—No.1 voltage adjusted to give a dc plate 
current of 2.5 ma. 

Note 15: Under conditions with tube at 200 to 300 C without any voltages 
applied to the tube, the resistance between the two electrodes ¡ 
is measured with a 200—volt Megger—type ohmmeter 'having an 
internal impedance of 1.0 megohm. 

Mote 6: in a single—tube, cathode—driven coaxial—cavity class C ampli— 
fier circuit at 400 Mc and for conditions with 5.7 volts ac or 
dc on heater, dc plate voltage of 2500 volts and driver power 
output of 5 watts, dc grid—No.2 voltage of 250 volts, grid— 
No.1 voltage and tuning circuit are adjusted for maximum power 
output with plate current not to expeed 250 ma and grid—No.1 
current not to exceed 20 ma. 

OPERATING CONSIDERATIONS 

Neater 

The heater of the 8226 should be operated at constant 
voltage rather thanconstant current. The rated heater voltage 
of 6.3 volts should be applied for 60 seconds to allow the 

cathode to reach normal operating temperature before voltages 
are applied to other electrodes. 

The life of the cathode can be conserved by operating at 
the lowest heater supply voltage which will give the desired 
performance. Good regulation of the heater supply voltage Is, 
In general, economically advantageous from the viewpoint of 
tube life; in no case should the voltage fluétuations be more 
than 5%. This recommendation is particularly applicable at 
the higher operating frequencies. 

Temperature 

The maximum radiator core or electrode temperature of 
250° C is a tube rating and is to be observed in the same 
manner as other ratings. The temperature may be measured with 
temperature—sensitive paint, such asTempilaq. This paint is 
manufactured in the form of liquid or stik by the Templl 
Corporation, 132 West 22nd Street, New York II, N.Y. 

Grid No.2 

Grid—No.2 current is composed of a positive—current com-
ponent resulting from cathode emission to grid No.2 and a 
negative—current component resulting from secondary emission 
phenomena. Because it is the net result of these component 

RADIO CORPORATION OF AMERICA 
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currents which is read on a meter in the grid-No.2 circuit, 

grid-No.2 dissipation cannot be accurately determined. Opera-

tion similar to conditions given under TyPtcal Operation in 
the tabulated data section will minimize the possibility of 

exceeding maximum grid-No.2 input rating. 

The grid-No.2 circuit must be capable of maintaining the 

proper grid-No.2 voltage in the presence of moderate negative 

dc current as well as normal values of positive current. 

Complete protection can be achieved by the use of a well-
regulated power supply, a grid-No.2-to-ground impedance that 

is low enough to prevent gradual build-up of grid-No.2 voltage 
and/or catastrophic build-up (runaway) under negative current 

conditions, and a current overload relay to protect the grid 

No.2 against positive or negative currents of the order of 
one-tenth the required plate current. 

Standby Operation 

During long or frequent standby periods, the 8226 may be 

operated at decreased heater voltage to conserve life. It is 

recommended that the heater voltage be reduced to BO% of normal 

during standby periods up to 2 hours. For longer periods, 

the heater voltage should be turned off. 

Precautions 

In beam power tubes with closely spaced electrodes, such 
as the 8226, extremely high voltage gradients occur even with 
moderate tube operating voltages. Any arc-over between 

electrodes may bedestructive. A series impedance in the plate 
lead is recommended. The resultant plate impedance giving a 

plate-voltage-supply regulation of no better than 10% is 

usually sufficient. 

Protective devices should be used to protect not only the 
plate but also grid No.2 against overload. In order to pre-

vent excessive plate current flow and resultant overheating 

of the tube, the common ground lead of the plate circuit 

should beconnected in series with the coil of an instantaneous 

overload relay. This relay should be adjusted to remove the 

dc plate voltage and dc grid-No.2 voltage when the average 

value of plate current reaches a value slightly higher than 

normal plate current. A protective device in the grid-No.2 
supply should remove the grid-No.2 voltage when the dc grid-

No.2 current reaches a value slightly higher than normal. 

The rated plate and grid-No.2 voltages of this tube are 
extremely dangerous. Great care should be taken during the 
adjustment ofcircuits. The tube and its associated apparatus, 

especially all parts which may be at high potential above 

ground, should be housed in a protective enclosure. The pro-

tective housing should be designed with interlocks so that 

personnel can not possibly come in contact with any high-
potential point in the electrical system. The interlock 

device should function to break the primary circuit of the 
high-voltage supplies when any gate or door of the protective 

housing is opened, and should prevent the closing of the 
primary circuit until the door is again locked. 
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RADIATOR CORE TEMP 
MEASUREMENT POINT 

RADIATOR 

1625 405 MA. 
NOTE I 

VIEW 

PLATE TERMINAL 
CONTACT SURFACE 

1.100 ± .015 DIA. 
NOTE 1 

GRID-No.2 TERMINAL 
CONTACT SURFACE 
1000 ± .015 DIA. 

NOTE 1 •— 

.060 MIN. 

.090 MIN. 

GRID- No.1 TERMINAL .100 
CONTACT SURFACE hot 
.750 +.012 -.015 DIA. NarE .1 

NOTES I Et 2 

.054 MIN. -

HEATER TERMINAL 
CONTACT SURFACE 
.250 .010 DIA. 

NOTE I 

MI STIPPLED REGION 
NOTE 3 

• ELECTRODE-TEMPERATURE MEASUREMENT POINT 

.750 
*040 

.165 MN. 
NOTE 2 

.600 1f518 
• MIN. 

NO MIN. 
NOTE 2 

i .095 MIN. , 

—• T Am151 f 
.120 MIN. *020 
   .01 i   

I.- 11.025 
NEATER-CATHODE 
TERMINAL CONTACT 

SURFACJ 

.020 DIA. 
NOTES 1 62 

MAX. ce• 

GM CERAMIC 

•tom-otou 

ALL DIMENSIONS IN INCHES 

2.620 
i.090 

NOTE I: SEE SKETCH Gi FOR THE MAXIMUM DIAMETRICAL SPACE 
REQUIRED BYTHE 8226 BASED UPON THE DIAMETER AND ECCENTRIC-

ITY OF RADIATOR BAND AND OF EACH RING TERMINAL. 

NOTE 2: THE DIAMETER OFTHE TERMINAL IS HELD TO THE INDI-
CATED VALUEONLY OVER THECONTACT SURFACE LENGTH. THE CON, 
TACT SURFACE LENGTH OF THE HEATER-CATHODE AND GRID-No.I 

TERMINALS EXTENDS FROMTHE EDGE OF ITS TERMINAL TO THE PLANE 

COINCIDENT WITH THE EDGE OF THE ADJACENT LARGER TERMINAL. 

MOTE 3: KEEP ALL STIPPLED REGIONS CLEAR. DO NOT ALLOW 

CONTACTS OR CIRCUIT COMPONENTS TO PROTRUDE INTO THESE AN-
NULAR REGIONS. 

RADIO CORPORATION OF AMERICA 
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SKETCH el 

1803-82084 

OPENING FOR: 

RADIATOR 
1.675 DIA. 

PLATE TERMINAL 
1.118 DIA. 

GRID—No.2 TERMINAL 
I.018 DIA. 

GRID—No.1 TERMINAL 
  .763 DIA. —0. 

HEATER—CATHODE 
TERMINAL 
.518 DIA. 

HEATER 
TERMINAL 

.239 
—1.1 DIA. r— 

ALL DIMENSION IU 

RADIO CORPORATION OF AMERICA 
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PREFERRED MOUNTING ARRANGEMENT 

& LAYOUT OF ASSOCIATED CONTACTS 

1 V /  

.11410Dt.i001 

.350 ±.001-.I 
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TYPICAL COOLING REQUIREMENTS 

•1R FLOW DIRECTED THROUGH RADIATOR 
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TYPICAL PLATE CHARACTERISTICS 
HEATER VOLTS=6 3 
GRID-No.2 VOLTS 250 

GRID- No. I VOLTS EC I 
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TYPICAL PLATE CHARACTERISTICS 
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TYPICAL CHARACTERISTICS 
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TYPICAL CHARACTERISTICS 
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TYPICAL CONSTANT-CURRENT CHARACTERISTICS 

HEATER VOLTS*6 3 
GRID-No.2 VOLTS.350 
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Traveling-Wave Tube 

o 

HELIX-TRANSMISSION-LINE TYPE 
FREQUENCY RANGE, 2320-2680 Mt 
LOW-NOISE AMPLIFIER TYPE 

NF - 4.5 db 
3I-db GAIN 

SOLENOID FOCUSING 

For Use in Input Stage of Radar, Scatter Propagation, 
and Other Microwave Receivers, and in IF Amplifiers 

Electrical: 

Heater, for Unipotential Cathode: ---- ' 
Voltage (AC or DC)  5.0 t 5% volts 
Current at heater volts = 5.0 . . .   0.65 amp , 
Starting current Must never exceed 4 amperes, 

even momentarily 
Minimum cathode heating time  1 minute 
Frequency range   2320 to 2680 Mc 
Minimum cold insertion loss   60 db 

Mechanical: 

Operating Position   - Any -

Cool ng   Natural ! 
Maximum Overall Length  19.50" 
Shell Diameter  1.375" t 0.005" 
Weight  1.5 lbs 
Collector-Terminal Connector-'   Special Banana Jack 
RF Connectors:b 

Input terminal Type N UG-1813/U Plug 
Output terminal   Base Type N UG-188/U Plug 

Octal 8-Pin 
BOTTOM VIEW 

64 Pin 1-Grid No.1 
Pin 2-No Connection MEUX 
Pin 3-Helix 
Pin 4-Grid No.4 
Pin 5-Grid No.3 
Pin 6-Grid No.2 
Pin 7 - Heater 
Pin 8-Heater, Cathode 

K 

Maximum and Minimum Ratings, Absolute-Maxtmum Values: 

DC Collector Voltage  800 max. volts 
500 max. volts 
500 max. volts 
300 max. volts 
75 max. volts 
20 max. volts 

500 max. µa 

DC Helix Voltage  
DC Grid-No.4 Voltage 
DC Grid-No.3 Voltage 
DC Grid-No.2 Voltage 
DC Grid-No.1 Voltage 
DC Collector Current 
DC Helix Current  5c max. ma 
DC Cathode Current  500 max. ma 
Magnetic Field Strength   650d min. gauss 

®idl Ihi RADIO CORPORATION OF AMERICA 
¡EA Electronic Components and Devices Harrison. J. 

DATA I 
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RF Power Input: 
Peak  500 max. watts 
Average   1.0 max. watts 

Metal—Shell Temperature 
(At hottest point)  175 max. °C 

Typical Operation at 2500 Mc: 

DC Collector Voltage  600 volts 
DC Helix Voltage  375 volts 
DC Grid—No.4 Voltage  325 volts 
DC Grid—No.3 Voltage  70 volts 
DC Grid—No.2 Voltage (Approx  I   10 volts 
DC Grid—No.1 Voltage  10 volts 
DC Collector Current  150 ma 
DC Helix Current 0  5 pa 
DC Grid—No.4 Current 
DC Grid—No.3 Current each less than 1 ma (-

CC Grid—No.2 Current   
CC Grid—No.1 Current 
Magnetic Field Strength   8506 gauss 
Gain (Low level)  31 db 
Power Output (Saturated) 1  0 ow 
Noise Figure 4  5 db 

• Connection to the collector terminal may be made with a banana-typo 
plug similar to a Raytheon Test Jack 27-1594521 fitted with an insu-
lator from am smith Type 211 banana plug. 

Both rf-input and rf-output terminals employ semi-rigid 50-ohm coaxial 
lines. 

e During alignment of the tube in the magnetic focusing field, the helix 
current may exceed this value for short periods, but should never exceed 
10 gei. 

d This value of field strength will focus the electron beam, but noise 
figure will not be optimum. 

• Typical peak value for RCA Solenoid, Type Ma4901 (See Ckaracteristics 
of RCA-04901 Solenoid). 

CMARACTER1STICS SAME VALUES 
Note Min. Am. 

Heater Current  1 0.45 0.85 amp 
Input VSM: 
Non—operating 2  3 - 1.3 
Operating 1  4 — 1.5 

Output VSWR: 
Non—operating   2 — 1.5 
Operating   1,4 — 3 

DC Helix Voltage  1,4 335 405 volts 
DC Grid—No.4 Voltage 1  4 150 400 volts 
CC Grid—No.3 Voltage 1  4 25 100 volts 
Saturated Power Output 1  4 1.0 — mw 
Small—Signal Gain 1  4 28 34 db 
Noise Figure 1  4 — 5.0 db 

fl 
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Mote 1: With heater voltage of 5.0 volts. 

Note 2: With no electrode voltages applied. 

Mote Any tube having a non-operating input vamp higher than 1.5 but 
less than 1.5 may be considered acceptable if the operating VSWA 
is less than 1.5. 

Mote 4: with electrode voltages and magnetic focusing field adjusted for 
minimum noise figure at 2500 Mc 

• 

i7 

OPERATING CONSIDERATIONS 

The rated values for collector. voltage, helix voltage. 
(rid-lio.s voltage, and grid-No.3 voltage are high enough to 

be dangerous to the user. Care should be taken during adjust-
ment of circuits, especially when exposed circuit parts are 
at high dc potential. 

The power suP0/y for the 8379 should be capable of holding 
ripple voltage sufficiently low to prevent phase distortion, 
and should have adequate regulation to prevent a change in 
operating conditions which might increase the noise figure. 

Provision should bemade for monitoring helix current, collec-
tor current, and cathode current. 

The rated heater voitage of 5.0 volts should be applied 
for at least 1 minute to allow the cathode to reach normal 

operating temperature before voltages are applied to the 
other electrodes. 

The magnetic field required for focusing the electronbeam 

of the 8379 may be obtained from a solenoid such as the KA-kemegoi 
or equivalent. The field must have a distribution as shown 

In Characteristics of RCA-Meggoi Solenoid. A uniform field 
provided by a solenoid or permanent magnet of at least 800 
gauss starting 2 inches from the groove near the base end of 
the metal shell and continuing for at least nine Inches along 

the tube axis can provide equivalent focusing. 

Initial Alignment Procedure 

Apply rated heater voltage to the 8379 for one minute. 
Then connect operating voltages as shown underTypical Operation 
to all other tube electrodes except grid No.2. Grid-No.2 
voltage may then be applied, and increased until cathode cur-
rent reaches approximately 50 microamperes. 

If the tube is incorrectly aligned within the magnetic 
field, some of the beam current will be drawn to the helix 
and increase the helix current. The axial alignment of the 
8379 within the magnetic focusing field should then be adjusted 
to produce aminimum value of helix current. Grid-No.2 voltage 

should then be increased until collector current is approxi-

mately 150 microamperes. Readjust alignment of the tube and 
magnetic focusing field until aminlmum value of helix current 
is again obtained. Helix current of the 8379 when properly 

aligned in the magnetic focmsing field is usually less than 

e RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. J. 
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one microampere. Collector current should be checked to see 

If it is essentially the same as cathode current. Such a 
condition is another indication that the tube is properly 
aligned in the magnetic field. If a solenoid is used to supply 

the magnetic focusing field, check the solenoid current and 

readjust it, if necessary, to obtain the specified field-

strength value. 

The above alignment procedure need not be rOodetsd so toll 
as the adjustments are not disturbed. 

Lowest-Noise-Figure Adjustment Procedure 

in order to operate the 8379 at the lowest noise figure, 

it is necessary to adjust the electrode voltages as follows: 
With the 8379 connected in its circuit, and with either noise 
input or signal input, adjust the helix voltage to give maxi-

mum output at the operating frequency. This value of helix 
voltage simultaneously produces optimum tube gain and lowest 
noise figure. Next, with no input signal, vary dc grid-No. I, 

grid-No.3, and grid-No.4 supply voltages alternately until the 
receiver output reachesa minimum value. The voltages are now 
adjusted to operate the 8379 at its lowest noise figure for 

the particular frequency to which the equipment is tuned. If 

the strength of the magnetic focusing field changes, it will 
be necessary to repeat the above adjustment procedure with 

regard to grid-No. I, grid-No.3, and grid-No.4 voltage. 

Preamplifier in Radar Receivers 

In the usual type of radar system, a portion of the trans-
mitter pulse leaks through the TR tube to the crystal mixer 

in the receiver, overloads the crystal, and gradually impairs 

its performance. If, however, the crystal is preceded by the 
8379 In a preamplifier stage, the traveling-wave tube serves as 

a crystal-protection device because of its saturation charac-
teristic. See accompanying Saturation Characteristics curve. 

From this curve, it will be noted that the saturated power 
output of the 8379 is about 1 milliwatt which will not harm 
the crystal. Therefore, the spike-leakage limit of the TR 

tube can be eased and thus eliminate the need for supplying 
"keep-alive" voltage to the TR tube. Furthermore, the ability 

of the 83/9 to withstand an if peak power input of as much am 
500 wattsor an average power input of as much as I watt makes 

it possible to employ a TR tube with lower attenuation. 

Additional advantages offered by the 8379in a preamplIfieg 

stage Include: (I) reduction of the overall noise figure of 
the radar receiver; (21 improved receiver recovery time; 
(3) better TR tube life, and 141 reduction of local oscillator 

radiation. All of these advantages contribute to Improved 

radar-system operation. 

Phase-Sensitive Applications 
When the 8379 is used in phase-sensitive radar system or 

in a microwave relay system where frequency-modulated Infor-
mation is amplified, even a small amount of phase distortion 

DATA 2 RADIO CORPORATION OF AMERICA 
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can adversely affect performance. The following table shows 

for each tube electrode the valuesof rms ripple voltage which 
will cause a peak-to-peak change in rf phase of approximately 
I degree. 

Typical Approx. RMS Ripple 
Tube Operating Volts For Peak-to-Peak 

Electrode DC Volts Phase Shift of 1° 

Grid No.I 10 0.1 

Grid No.2 10 0.1 

Grid No.3 70 0.5 
Grid No.4 325 3.5 

Helix 375 0.024 
Collector 600 6.7 

For the RCA Solenoid Type 4W4901 operated at 90 volts dc, 
a peak-to-peak change in rf phase of approximately 10 will be 
caused by an rms ripple voltage of 7.7 volts. 

Input Matching Considerations 

In general, the voltage stands-4w ise*e rsefte IV-6WRt witt 

Increase as the electron-beam current of the tube is increased. 
This "hot VSWR" is adirect function of gain and can be attri-

buted to reflections of the amplified wave at a discontinuity 
along the slow-wave structure. In contrast, the VSWR with no 

voltages applied to the tube, is referred to as the "cold VSWR". 
This "cold VSWR" determines thetransferofinput signal energy 
to the helix and, therefore, the noise figure of the 8379 is 

not degraded by the "hot VSWR". In general, it will be found 

that when the input to the 8379 is adjusted for optimum match-
ing under "cold" conditions, the same adjustment will provide 

optimum matching under "hot" conditions. A typical Input 
matching characteristic is given in the accompanying curve for 

the 8379 under "cold" conditions. 

Notes On Associated Microwave Circuitry. 

A low-noise traveling-wave tube used in a superheterodyne 
circuit will cause a g dl degradation in noise figure unless 

a filter, is used at the output of the traveling-wave tube to 
remove noise generated at the image frequency. 

Whenever the output of the 8379 is connected to a filter, 

signals in the reject band of the filter are reflected back 

into the tube. As these signals travel back through the tube, 
they suffer little attenuation until they are absorbed by the 
attenuator. Should there be appreciable reflection from the 
attenuator or another discontinuity inside the traveling-wave 
tube, oscillations may occur, depending on the gain within the 

tube from the attenuator or dIscontinuity to the output end 
of the tube. 

The 8379isdesigned to be short-circuit stable, i.e., the 
power reflected from ashort-circuited output termination will 
be insufficient to cause oscillation when the 8379 is oper-
ating at a normal value of beam current. If the beam current 

is increased sufficiently above this value, the gain of the 
tube will increase until oscillation takes place. 
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8379 

When a high-gain microwave amplifier tube such as the 

traveling-wave tube is employed, special care must be taken 
to prevent distortion of oscillations resulting from feedback 
through circuitry external to the tube. Some types of filters 

may show satisfactory attenuation characteristics in and near 
the frequency band of interest. However, oscillations can 
still occur due to "holes" In the filter characteristic at 

frequencies outside the band of interest. Attenuation of 

filters should therefore be checked over wide bands and the 
holes, if any, can be filled by supplementary, simple filters. 

DIMENSIONAL OUTLINE 

SECTION A-A' 

COLLECTOR 
TERMINAL 
(SEE NOTE) 

INPUT 

19.25 
e.25 

1.7 MIN. 
FOR EITHER 
CONNECTOR 

4 

17 
MAX. 

.4 

/6 MAX.- 7/a MIN. 
OUTPUT 

TYPE'N' 
CONNECTORS 
(uG-Iervu) 

METAL 
SHELL 

1.390 MAX. DIA. 

DETAIL OF GROOVE 
ANO KEYWAY 

944 

 ±144 

+1/2 MAL OCTAL3 A 58E- PIN 

' 3.003 0414 

±.003 

92CM-12299 

DIMENSIONS IN INCHES 

Note: Special Banana Jack—Mates with Raytheon Test Jack 

27-1594G21 fitted with an insulator from an HH Smith Type 

211 Banana Plug. 

) 
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Eir 5 VOLTS 
COLLECTOR VOLTS =600 
HELIX VOLTS= 375 
GRID-No.4 VOLTS= 325 
GRID—No.3 VOLTS= 70 
GRID-No.2 VOLTS ADJUSTED TO GIVE COLLECTOR 

MICROAMPERES =150 
GRID—No.I VOLTS • 10 
SIGNAL FREQUENCY IMO = 2500 
FIELD STRENGTH ALONG HELIX AXIS (GAUSS1= 850 
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8437 

Beam Power Tube 

Ç 

o 

( ..,/ 

CERMOLOX' 
FORCED-AIR COOLED HIGH GAIN-BANDWIDTH PRODUCTS 
INTEGRAL RADIATOR 10000 WATTS CW POWER OUTPUT 
THORIATED-TUNGSTEN MESH FILAMENT AT 400 Mc 

For Compact Aircraft, Mobile, and Stationary Equip-
ment Applications in the UHF Frequency Range 

Electrical: 

Filamentary Cathode, Thori-
ated-Tungsten Cylindrical-
Mesh Type: 
Voltage (AC or DC)  {8.5 typ. vot -

9.0 max. volt, 
Current: 

Typical value at 8.5 volts   sa arp 
Maximum value for start-

ing, even momentarily   300 amp 
Minimum heating time  15 

Mu-Factor, Grid No.2 to 
Grid No.1 for plate volts _sec 

= 7000, grid-No.2 volts 
= 1350, and plate ma. = 500   30 

Direct Interelectrode 
Capacitances: 
Grid No.1 to plate'   0.4 max. Pf 
Grid No.1 to filament   86 pf 
Plate to filament'  0.07 max. Pf 
Grid No.1 to grid No  2   88 pf 
Grid No.2 to plate  20 pf 

1.5 max. Grid No.2 to filament'  pf 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  6.188" 
Maximum Diameter  (See Dimensional Outline) 6.170" 
Weight (Approx  1  12 lbs. 
Radiator  Integral part of tube 
Terminal Connections (See Dimensional Outline): 

GI -Grid-No.1-
Terminal 
Contact 
Surface 

G2 -Grid-No.2-
Terminal e2 
Contact 
Surface 

F -Filament-
Terminal 
Contact 
Surface 

K-F-Cathode-
Filament 
Terminal 
Contact 
Surface 

P-Plate-
Terminal 
Contact 
Surface 

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

DATA 1 
10-63 



8437 

Thermal: 

Terminal Temperature (Plate, 
grid No.2, grid No.1, cathode-
filament, and filament)  250 max. 

Plate-Core Temperature   250 max. 
Air FIcre 
Through radiator -- Adequate air flow to limit the plate-cone 

temperature to250° C should bedelivered by a blower through 

the radiator before and during the application of filament, 

plate, grid-No:2, and grid-No.1 voltages. Typical values of 

air flowdirected through the radiator are shown in accompany-

ing Typical-Cooling-Requirements curve as afunction ofplate 
dissipktion. 

To Plate,Grid-No.2, Cathode-Filament,andFilament 

Terminals -- A sufficient quantity of air should be allowed 
to flowpast each of these terminals sothat their temperature 
does not exceed the specified maximum value of 250° C. 

During Standby OPeration -- Cooling air is required to the 

Cathode-Filament and Filament Terminals when only filament 

voltage is applied to the tube. 

During Shutdown Operation -- Air flow should continue for a 
few minutes after all electrode power is removed. 

At Sea Level -- Cooling requirements asshown in accompanying 

Typical-Cooling-Requirements curve, may be met by use of the 

following blowers and associated motorsmanufactured by Rotron 

Mfg. Co., Inc., Woodstock, N.Y., or equivalent: 

For 100% Plate Dissipation: 
Blower Model No. AS-704 KS-704 PS-606 
Motor Model No. 255JS 452AS - 209JS 

Phase (0) 3 1 3 
Frequency (cps) 60 60 - 400 
Voltage (v) 208 115 - 115 

For 80% Plate Dissipation: 
Blower Model No. AS-601 KS-601 PS-4502 PS-4502 
Motor Model No. 266JS 413AS 358AS 209JS 

Phase (e) 3 1 1 3 
Frequency (cps) 60 60 400 400 
Voltage (v) 208 115 115 115 

Fur 00% rate Dissipation: 
Blower Model No. AS-4506 KS-4506 PS-3503 NS-301 
Motor Model No. 139JS 364AS 450AS 587JS 

Phase (e) 3 1 1 3 
Frequency (cps) 60 60 400 400 
Voltage (v) 208 115 115 115 

RF POWER AMPLIFIER & OSCILLATOR -- Class C Telegraphy 
and 

RF POWER AMPLIFIER -- Class C FM Telephony 

Maximum CCS b Ratings, Absolute-Maximum Values: 

For frequencies up to 500 Nc 

DC Plate Voltage  7000 max. vo.,l1t11s 
DC Grid-No.2 Voltage  1500 max. 

RADIO CORPORATION OF AMERICA 
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8437 

DC Grid-No.1 Voltage  -150 max. volts 
DC Plate Current  4 max. amp 
DC Grid-No.1 Current  1.2 max. amp 
Grid-No.1 Input°  150 max. watts 
Grid-No.2 Input°  300 max. watts 
Plate Dissipation   10000 max. watts 

Typical CCS Operation: 

In Cathode-Drive Circuit at goo Mc 

DC Plate Voltage  6500 volts 
DC Grid-No.2 Voltaged   1200 volts 
DC Grid-No.1 Voltage °   -30 volts 
DC Plate Current  3.5 amp 
DC Grid-No.2 Current  0.05 amp 
DC Grid-No.1 Current  0.53 amp 
Driver Power Out pute (Approx  )   600 watts 
Output-Circuit Efficiency   78 % 
Useful Power Output   10000 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance  
Grid-No.2-Circuit Impedance   
Plate-Circuit Impedance   

5000 max. ohms 
I 

C See Characieristion Range Ragusa, foot lo.2. 

Continuous Commercial Service. 

C Grid input represents the power dissipated in the grid electrode. The 
grid input is not necessarily the product of the dc grid voltage and 
the 'metered' grid current. For example. see Grid lo.2 under Operating 
Considerations. 

d Obtained from a fixed supply. 
e Obtained from a grid-No.1 resistor or from a combination of grid-No.1 

resistor with either fixed supply or cathode resistor. 

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

O See Grid 10.2 under Operating Considerations. 

See Plate under Operating Considerations. 

CHARACTERISTICS RANGE VALUES 

Test No. Note Nin. item. 

1. Filament Current  1 84 92 amp 
2. Direct Interelectrode 

Capacitances: 
Grid No.1 to plate  2 - 0.4 pf 
Grid No.1 to filament   - 78 94 pf 
Plate to filament 23 - 0.07 pf 
Grid No.1 to grid No  2   - 80 96 pf 
Grid No.2 to plate  - 18 22 pf 
Grid No.2 to filament   3 - 1.5 pf 

3. Peak Grid-No.1 Voltage 1  4 - 125 volts 
Note 1: With 8.5 ac volts on filament. 

Note 2: With external flat metal shield 8' in diameter having a center 
hole 4" in diameter. Shield is located in plane of the grid-
80.2 terminal, perpendicular to the tube axis, and is connected 
to grid No.2. 
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Note 9: With external flat metal shield 8 in diameter having a center 
hole 3-3/8' in diameter. Shield is located in plane of the 
grid-No.1 terminal, perpendicular to the tube axis, and is 
connected to grid No.!. 

Note 4: With cic plate voltage of 1750 volts, dc grid-No.2 voltage of 
1200 volts, and instantaneous grid-No.1 voltageadjusted togive 
peak plate current' of 10 amperes. 

OPERATING CONSIDERATIONS 

Filament 

The rated filament voltage of 8.5 volts should be applied 

for 15 seconds to allow the cathode to reach normal operating 

temperature before voltages are applied to other electrodes. 

The life of the cathode can then be conserved by adjust-
ing to the lowest nominal filament supply voltage which will 

give thedesired performance. Good regulation of the filament 
supply voltage about this value is, in general, economically 

advantageous from the view-point of tube life. The supply 

regulation should not exceed ± 5%. This recommendation is 

particularly applicable at the higher operating frequencies. 

Temperature 
The maximum plate core or terminal temperature of 2500 C 

Is a tube rating and is to be observed in the same manner as 

other ratings. The temperature may be measured with tempera-

ture-sensitive paint, such as Tempilaq. This paint is manu-

factured in the form of liquid or stick by the Tempil Cor-
poration, 132 W. 22nd Street, New York II, N.Y. 

Grid No.2 

Grid-No.2 current is composed of a positive-current com-

ponent resulting from cathode emission to grid No.2 and a 
negative-current component resulting from secondary-emission 

phenomena. Because it is the net result of these component 

currents which is read on a meter in the grid-No.2 circuit, 
grid-No.2 dissipation can not be accurately determined. Oper-

ation similar to conditions given under Typical Operation in 

in the tabulated data section will minimize the possibility of 
exceeding maximum grid-No.2 input rating. 

The grid-No.2 circuit must be capable of maintaining the 

proper grid-No.2 voltage in the presence of moderate negative 

dc current as well as normal values of positive current. 

Complete protection can be achieved by the use of a well-
regulated power supply, a grid-No.2-to-ground impedance that 
is lowenough to prevent gradual build-up of grid-No.2 voltage 
and/or catastrophic build-up (runaway) under negative-current 

conditions, and a current-overload relay to protect the grid 

No.2 against positive or negative currents of the order of 

one-tenth the required plate current. 

Plate 

In beam power tubes with closely spaced electrodes, such 

as the 8437, extremely high voltage gradients occur even with 
moderate tube operating voltages. Any arc-over between elec-

RADIO CORPORATION OF AMERICA 
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8437 

trodes may be destructive. A series impedance in the plate 
lead is recommended. The resultant plate impedance giving a 
plate-voltage-supply regulation of no better than 10% is 

usually sufficient. 

Standby Operation 

During long or frequent standby periods, the 8437 may be 

operated at decreased filament voltage to conserve life. It 
is recommended that the filament voltage be reduced to 80% of 

normal during standby periods up to 2 hours. For longer 
periods, the filament voltage should be turned off. 

Precautions 

Protective devices should beuSed to protect the plate and 

grid No.2 against overload. Excessive plate-current flow and 
resultant over-heating of the tube can be prevented byconnec-

tion of the common ground lead of the plate circuit in series 

with the coil of an instantaneous overload relay. This relay 
should be adjusted to remove the dc plate voltage and dc grid-
No.2 voltage when the average value of plate current reaches 

e value slightly higherthan normal plate current. A protec-

tive device in the grid-No.2 supply should remove the grid-
No.2 voltage when the dc grid-No.2 current reaches a value 

slightly higher than normal. 

The reed plate and grld-No.2 voltages of this tube are 

extreniely.dangerous. Great care should be taken during the 
adjustment ofcircuits. The tube and its associated apparatus, 

especially all parts which may be at high potential above 
ground, should be housed in a protective enclosure. The 

protective housing should be designed with interlocks so that 
personnel can not possibly come in contact with any high-

potential point in the electrical system. The interlock 

device should function to break the primary circuit of the 
high-voltage supplies when any gate or door of the protective 

housing is opened, and should prevent the closing of the 

primary circuit until the door is again locked. 
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6.1351.035 
NOTE I 

PLATE 2en  TEMPERATURE 
MEA••••FMENT POINT \ 

PLATE TERMINAL-
CONTACT SURFACE 
4.184 ± .0200IA. 

NOTE 1 
GRIO-No.2 TERIANAL. 
CONTACT SURFACE 
3.9001.2g CAA. , 

NOTE 1 
GRID-No.1 TERMINAL_,,,1 
CONTACT SURFACE   
3.300 5 .015 DIA. 

NOTES 182 

CATHODE-FILAMENT 
TERMINAL CONTACT 

SURFACE 
2.696 .016 DIA. 
NOTES 1 11 2 

2.095 f .018 

15.016 
LOU 

L418 I D.  f 
•2061,ed. 3.035 S 
NOTE 2 

 41  1  

.3.30 * .031 f624 en 
 _i_ 
REFERENCE SURFACEi 

n—NOTES IRS 
STIPPLED REGION 

NOTE 3 

INN CERAMIC INSULATOR 

• TERMINAL TEMPERATURE 
MEASUREMENT PONT 

Aàs•NT TERMINAL 460 A nee— 
CONTACT SURFACES NOTE 2 

DIMENSIONS IN INCHES 

10-401 

MOTE I: SEE SKETCH Ga FOR THE MAXIMUM DIAMETRICAL SPACE 
REQUIRED BY THE 8437 BASED UPON THE DIAMETER AND ECCEN-

TRICITY OF RADIATOR BAND AND OF EACH RING TERMINAL. 

NOTE 2: THE DIAMETER OF THE TERMINAL IS HELD TO THE IN-

DICAlED VALUE ONLY OVER THE CONTACT SURFACE LENGTH. THE 

CONTACT SURFACE LENGTH OF THE FILAMENT, CATHODE-FILAMENT, 
AND GRID-No.I TERMINALS EXTENDS FROM THE EDGE OF ITS 

TERMINAL TO THE PLANE COINCIDENT WITH THE EDGE OF THE 
ADJACENT LARGER TERMINAL. 

NOTE 3: KEEP All STIPPLED REGIONS CLEAR. DO NOT ALLOW 
CONTACTS OR CIRCUIT COMPONENTS TO PROTRUDE INTO THESE 

ANNULAR REGIONS. 

I I 
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SKETCH 01 

DETAIL OF POST 

45°--

'7»-I 

OPENING FOR: 

RADIATOR 
6.240 DIA. 

PLATE TERMINAL 
4.238 DIA. 

RID—No.2 TERMINAL 
3.960 DIA. 

GRID-No.1 TERMINAL 
3.335 DIA. 

FILAMENT-CATHODE TERMIN 
.7 

FILAMENT TERMINAL 
(INNER) 
1.935 DIA 

FILAMENT TERMINAL 
(OUTER) 

  2.130 DIA. 

DIMENSIONS IM INCHES 

92C5 —12100 
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8437 
PREFERRED MOUNTING ARRANGEMENT 
LAYOUT OF ASSOCIATED CONTACTS 

fl 
r—  SEE 

NOTES I 

I 1. A 589 PA. 
NOTES 18 3  L IA-- 4.527 OUL t.s , 

.290 
1--

lace-otut 

175 .880 

DIMENSIONS 
IN INCHES 

MOTE I: FINGER STOCK No.97-310. 

NOTE 2: FINGER STOCK No.97—I39. 

MOTE 3: SPECIFIED FINGER STOCK IS MADE BY INSTRUMENT 
SPECIALTIES CO., LITTLE FALLS, N.J. 

FUN"  
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TYPICAL CHARACTERISTICS 
FILAMENT VOLTS.8.5 
GRID—No.2 VOLTSeI200 
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TYPICAL CONSTANT-CURRENT CHARACTERISTICS 
FILAMENT VOLTS.8.5 
GRID-No.2 VOLTS=I200 
ID I=GRID-No.I AMPERES 

IDe=GRID-No.2 AMPERES 
Ib=PLATE AMPERES 
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8462 
Beam Power Tube 

LESS THAN I-SECOND WARM-UP COAXIAL-ELECTRODE STRUCTURE 
FOR USE IN LOW-VOLTAGE MOBILE CERAMIC-METAL SEALS 

EQUIPMENT UP TO 500 Mc CONDUCTION COOLED 

For Use as an RF Power Amplifier, Oscillator, Reg-
ulator, Distributed Amplifier, or Linear RF Power 
Amplifier in Mobile or Stationary Equipment 

Electrical: 

Filamentary Cathode, Woven-Wire-
Mesh Type, Oxide-Coated: 
Voltage (AC or DC)  2.9 volts 
Current at 2.9 volts  4.6 amp 
Minimum heating time less than la sec 

Mu-Factor, Grid No.2 to Grid No.1 
for plate volts = 250, grid-No.2 
.volts = 200, and plate amperes= 1.2 11 

Direct Interelectrode Capacitances: b 
Grid No.1 to plate  Pf 0.13 max. 
Grid No.1 to cathode 16 pf_ 
Plate to cathode  0.05 max. Pf 
Grid No.1 to grid No  2   22 Pf 
Grid No.2 to plate  7 pf 
Grid No.2 to cathode  3 pf 

Mechanical: 
Operating Position  Any 
Maximum Overall Length  2.26" 
Seated Length   1.920" ± 0.065" 
Diameter  1.426" ± 0.010" 
Weight (Approx  )  2 oz 
Socket E F. Johnson Co.c No.124-311-100, 

Mycalexd N o.CP464-2, orequivalent 
Grid-No.2 Bypass Capacitor. .E. F. Johnson Co.c No.124-113-1, 

or equivalent 
Base  Large-Wafer Elevenar 11-Pin with Ring 

(JEDEC No.E11-81) 
Terminal Connections (See Otmensional Outline): 

BOTTOM VIEW 
Pin 1-Filament-Cathode 
Pin 2-Grid No.2 
Pin 3—Grid No.1 
Pin 4 -Same as Pin 1 
Pin 5-No Internal Connection RINGP 02 NCAP P Nc CYLINDER 
Pin 6-No Internal Connection 
Pin 7-Grid No.2 F-K GI 
Pin 8-Grid No.1 
Pin 9-Same as Pin 1 Gi F-K 
Pin 10-Grid No.2 
Pin 11-Filament 
Cap-Plate-Terminal Connection 02 
Cylinder-Plate-Terminal 

Contact Surface 
Rine-Grid No.2 Terminal 

Contact Surface 

RADIO CORPORATION OF AMERICA DATA 1 
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Thermal: 

Terminal Temperature 
(All Terminals)  250 max. °C 

Plate Core Temperature (See 
Dimensional Outline)   250 max. °C 

Cooling, Conduction: 
The plate terminal must be thermally coupled to a constant 

temperature device (heat sink--solid or liquid, to limit 
the plate terminal temperature to the specified maximum 

value of 250 ° C. The grid-No.2, grid-No.1, and filament 

terminals may also require coupling to the heat sink to 
limit their respective terminal temperaturetothe specified 

maximum value of 250° C. 

LINEAR RF POWER AMPLIFIER 

Single-Sideband Suppressed-Carrier Service 

Peak envelope conditions for a signal having 
a minimum peak-to-average power ratio of 2 

Maximum CCS Ratings, Absolute-Maximum Values: 

Up to 500 Mc 

DC Plate Voltage  2200 max. volts 
DC Grid-No.2 Voltage  400 max. volts 
DC Grid-No.1 Voltage  -100 max. volts 
DC Plate Current at Peak 

of Envelope   450f max. ma 
DC Grid-No.1 Current  100 max. ma 
Plate Dissipation   100g max. watts 
Grid No.2 Input   8 max. watts 

Typical CCS Operation with "Two-Tone Modulation": 

At 30 Mc 

DC Plate Voltage  700 volts 
DC Grid-No.2 Voltage"   250 volts 
DC Grid-Mo.1 Voltageh   -20 volts 
Zero-Signal DC Plate Current  100 ma 
Effective RF Load Resistance  1420 ohms 
DC Plate Current at Peak 

of Envelope   205 ma 
Average DC Plate Current  150 ma 
DC Grid-No.2 Current at 

Peak of Envelope  16 ma 
Average DC Grid-No.2 Current  10 ma 
Average DC Grid-No.1 Current  1.0J ma 
Peak-Envelope Driver Power 
Output (Approx.lh   0.3 watt 

Output-Circuit Efficiency (Approx.)   95 % 
Distortion Products Level:" 

Third order   
Fifth order   

Useful Power Output (Approx.): 
Average   40n watts 
Peak envelope   80" watts 

30 
35 

db 
db 
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o 
Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 
Under Any Condition: 
With fixed bias  25000 max. ohms 
With fixed bias (In Class AB1 

operation)   100000 max. ohms 
With cathode bias Not recommended 

Grid-No.2 Circuit Impedance  10000 ohms 
Plate Circuit Impedance  

RF POWER AMPLIFIER & OSCILLATOR -- Class C Telegraphy 

and 

RF POWER AMPLIFIER -- Class C FM Telephony 

Maximum CCS Ratings, Absolute—Maximum Values: 

up to 500 Mc 

DC Plate Voltage  2200 max. volts 
DC Grid-No.2 Voltage  400 max. volts 
DC Grid-No.1 Voltage  -400 max. ve-Its 
DC Plate Current  300 max. me 

Grid-No.2 Input   100 max. 8 max. watts 
DC Grid-No.1 Current  ma 

Plate Dissipation   1000 max. watts 

Typical CCS Operation: 

In Grid-Drive Circuit at 50 Mc 
DC Plate Voltage  500 700 volts 
DC Grid-No.2 Voltage  160 175 volts 
DC Grid-No.1 Voltage  -10 -10 volts 
DC Plate Current  300 300 ma 
DC Grid-No.2 Current  25 25 ma 
DC Grid-No.1 Current  50 50 ma 
Driver Power Output (Approx.)" 1  2 1.2 watts 
Useful Power Output   65" 110" watts 

1 In Grid-Drive Circuit at 175 Ma 

DC Plate Voltage  500 700 volts 
DC Grid-No.2 Voltage  200 200 volts 
DC Grid-No.1 Voltage  -30 -30 volts 
DC Plate Current  300 300 ma 
DC Grid-No.2 Current  30 20 ma 
DC Grid-No.1 Current  40 40 ma 
Driver Power Output (Approx./g  3 3 watts 
Useful Power Output   70" 105" watts 

In Grid—Drive Circuit at 470 11c 
DC Plate Voltage  700 volts 
DC Grid-No.2 Voltage  200 volts 
DC Grid-No.1 Voltage  -30 volts 
DC Plate Current  300 ma 
DC Grid-No.2 Current  10 ma 
DC Grid-No.1 Current  20 ma 

RADIO CORPORATION OF AMERICA 
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In Grid-Drive Circuit at 470 Mc 

Driver Power Output (Approx.)g  
Useful Power Output   

5 watts 
85° watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance 
Under Any Condition: 
With fixed bias   25000 max. ohms 

Grid-No.2 Circuit Impedance   10000 max. ohms 
Plate Circuit Impedance   

▪ The heating time required for adequate cathode emission is a function 
of the filament voltage and tne impedance of the filament-voltage 
supply. It may be drastically reduced by employing a suitably de-
signed overvoltage control circuit. 

Measured with special shield adapter. 

C E.F.Junueun Cu., 1921 10th Ave. S.W., Waseka, Minnesota. 

d Mycalex Corp. of America, 125 Clifton Blvd. Clifton, N.J. 

e For use at higher frequencies. 

The maximum rating for a signal having a minimum peak-to-average power 
ratio less than 2, such as is obtained in 'Single-Tone operation, is 
)00 ma. During short periods of circuit adjustment under 'Single-
Tone' conditions, the average plate current may be as high as A50 ma. 

0 Maximum plate dissipation is limited uy the maximum plate core temper-
ature and the cooling system to maintain tube operation below the 
specified maximum plate core temperature. With simple low-cost cooling 
techniques, maximum plate dissipation may be only about 100 watts; 
with more sophisticated cooling techniques, maximum plate dissipation 
may be as high as 300 watts. 

h Obtained preferably from a separate well-regulated source. 

This value represents the approximate grid-No.1 current obtained due 
to initial electron velocities and contact-potential effects when grid-
No.1 is driven to zero volts at maximum signal. 

k Driver power output represents circuit losses and is the actual power 
measured at input to grid-No.1 circuit. The actual power required de-
pends on the operating frequency and the circuit used. The tube driv-
ing power is approximately zero watts. 

▪ Referenced to either of the two tones, and without the use of feedback 
to enhance linearity. 

n This value of useful power is measured at load of output circuit. 

P The tube should see an effective plate supply impedance Which limits 
the peak-current through the tube under surge conditions to 15 amperes. 

Driver power output includes circuit losses and is the actual power 
measured at the input to the grid circuit. It will vary depending upon 
the frequency of operation and the circuit used. 

CHARACTERISTICS RANGE VALUES 

Note Mtn. Mar. 

1. Filament Current  1 3.6 5.6 amp _ 
2. Direct Interelectrode La' 

Capacitances: 
Grid No.1 to plate  2 - 0.13 Pf 
Grid No.1 to cathode  2 14 18.5 Pf 
Plate to cathode  2 - 0.03 Pf 
Grid No.1 to grid No  2   2 18 24 Pf 
Grid No.2 to plate  2 5.7 8.0 Pf 
Grid No.2 to cathode  2 2.0 4.0 Pf , 

3. Grid-No.1 Voltage 1  3 -6 -24 volts l 
4. Grid-No.2 Current . 1  3 -7 +8 ma 

RADIO CORPORATION OF AMERICA 
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Note 1: With 2.9 volts (AC or 0C) on filament. 

Note 2: Measured with special shield adapter. 

s, Note 3: With dc plate voltage of 700 volts, dc grid-No.2 voltage of 250 
volts, and dc grid-No.1 voltage adjusted to give a dc plate Cur-
rent of 185 ma. 

- 
( 

.500 

CAP JEDEC No.C1-1---,.........„[MAX.-Irl 
PLATE TERMINAL DIA.  I  

MEASUREMENT POINT 
TEMPERATURE 
PLATE CORE-

1   

I .806 
1 ±.005 L920 

PLATE DIA. .700 1,065 
TERMINAL CONTACT NOTES MIN. 

SURFACE 283 
(CYLINDER) 1 L5 5 

  2.045 
GRID-No.2 TERMINAL 125 
CONTACT SURFACE MAX. J50 

(RING) -.   ,.."/DIA NIIN. tgreeelea4 7  
.300 

 —+- 2.020 
CERAMIC 
STIPPLED 
REGION 
NOTE I 

-4 He • 

2.26 
MAX. 

I .687 DIA. 
ME-NOTES 

263 JEDEC No.E11-81 

▪ 1.426 2.010 DIA. 
- (NOTES 263) 

92CS-113061M 

DIMENSIONS IN INCHES 

Note I: Keep all stippled regions clear. Do not allow 

contacts or circuit components to protrude into these 

annular volumes. 

Note 2: The diameters of the plate terminal contact 

surface, grid-No.2 terminal contact surface, and pin 
circle to be concentric within the following values of 

maximum full indicator reading: 

Plate terminal contact surface 
to grid-No.2 terminal contact surface  0.030" 

Plate terminal contact surface 
to pin circle  0.040" 

Grid-No.2 terminal contact surface 

to pin circle  0.030" 

Note S: The full indicator reading Is the maximum 

deviation in radial position of a surface when the 

tube is completely rotated about the center of the 

reference surface. It is a measure of the total effect 
of run-out and ellipticity. 
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TYPrAL PLATE rHARArTPR!sT!c5 

At a Constant Grid-No.2 Voltage of 400 Volts 
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GRID—No. I VOLTS .ECI 
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TYPICAL PLATE CHARACTERISTICS 

At a Constant Grid-No.2 Voltage of 150 Volts 
FILAMENT VOLTS = 2 9 
GRID-No.2 VOLTS .150 
GRID-No. I VOLTS =ECI 
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8462 
TYPICAL CHARACTERISTICS 

At a Constant Grid-No.2 Voltage of 250 Volts 
FILAMENT VOLTS • 2.9 
GRID-No.2 VOLTS • 250 
GRID-No. I VOLTS • EC' 
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TYPICAL CHARACTERISTICS 

At a Constant Grid-No.2 Voltage of 150 Volts 
FILAMENT VOLTS • 2.9 
GRID-No.2 VOLTS 150 
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TYPICAL CONSTANT-CURRENT CHARACTERISTICS 
At a Constant Grid-No.2 Voltage of 400 Volts 
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Beam Power Tube 

o 

( 

CERMOLOXe THORIATED-TUNGSTEN MESH FILAMENT 
INTEGRAL LOUVERED-FIN RADIATOR FORCED-AIR COOLED 

5500 WATTS UHF TV OUTPUT AT 890 Mc 
5500 WATTS CW OUTPUT AT 900 Mc 

Also Useful in Applications Intended for UHF TV Service 
in Stationary and Portable Equipment, such as AF Power 
Amplifiers or Modulators, Plate-Modulated RF Power 
Amplifiers in Class-C Telephony Service, AM or Single-
Sideband Linear RF PowerAmplifiers, Hard-Tube Modulators, 
Pulsed-RFAmplifiers,Requlators, or other Special Services 

Electrical: 

Filamentary Cathode, Thoriated 
Tungsten Mesh Type:c 

Voltage (AC or DC)  54.5 typ. volts 
15.0 max. volts 

Current: 
At 4.5 volts  125 typ. _ amp 
For starting, ever momentarily  300 max. amp 

Cold resistance   0.005 ohm 
Minimum heating time  15 sec 

Mu-Factor, Grid No.2 to Grid No.1 
for plate volts = 1200, grid-No.2 
volts = 900, and plate amperes = 8. 16 

Direct Interelectrode Capacitances: 
Grid No.1 to plate' 0  32 max. pf 
Grid No.1 to filament   65 Pf 
Plate to filamenth ,h  0.040 max. pf 
Grid No.1 to grid No  2   70 Pf 
Grid No.2 to plate  13 Pf 
Grid No.2 to filamenth  2.0 max. pf 

Mechanical: 

Operating Position  Vertical, either end up 
Maximum Overall Length  5.65" 
Maximum Diameter (See Dimensional Outline)  6.17" 
Weight (Approx  )   10 lbs 
Radiator  Integral part of tube 
Terminal Connections (See Dimensional Outline): 

GI -Grid-No.1-
Terminal 
Contact 
Surface 

G2-Grid-No.2-
Terminal 
Contact 
Surface 

F-Filament-
Terminal 
Contact 
Surface 

K-F-Cathode-
Filament 
Terminal 
Contact 
Surface 

P-Plate-
Terminal 
Contact 
Surface 

M, RADIO CORPORATION OF AMERICA 
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Thermal: 

Terminal Temperature (Plate, 
grid No.2, grid No.1, cathode-
filament and filament)  

Plate-Core Temperature  250 max. °C 
Air Flow:d 

Through radiator -- Adequate air flow to limit the plate-

core temperature to 250° C should be delivered by a blower 

through the radiator before and during the application of 
filament, plate, grid-No.2, and grid-No.I voltages. 

To Plate, Grid-No.2. Grid-No.i, Cathode-Filament, and 
Filament Terminals -- A sufficient quantity of air should 

be allowed to flow past each of these terminals so that 
their temperature does not exceed the specified maximum 
value of 250 ° C. 

During Standby OPeration -- Cooling air is required when 

only filament voltage is applied to the tube. 

During Shutdown Operation -- Air flow should continue for 
a few minutes after all electrode power is removed. 

250 max. °C 

RF POWER AMPLIFIER -- Class B Television Service 

Synchronizing-level conditions Per tube 
unless otherwise specified 

Maximum CCS Ratings, Absolute-Maximum Values: 

DC Plate Voltage  7000 volts 
DC Grid-No.2 Voltage  1500 volts 
DC Plate Current  4 amp 
Plate Dissipation   10000 watts 
Grid-No.2 Input   150 watts 
Grid-No.1 Input   100 watts 

Typical CCS Operation: 

In acathode-drtve circuit at 8go Mc 
and bandwidth of 8.1 Mc 

DC Plate Voltage  5700 volts 
DC Grid-No.2 Voltage  1000 volts 
DC Grid-No.1 Voltage  -40 volts 
DC Plate Current: 
Synchronizing level   2.9 amp 
Pedestal level   2.2 amp 

DC Grid-No.2 Current: 
Synchronizing level 0  015 amp 
Pedestal level 0  011 amp 

DC Grid-No.1 Current: 
Synchronizing level 0  375 amp 
Pedestal level 0  275 amp 

Driver Power Output: 
Synchronizing level   600 watts 
Pedestal level  335 watts 

Output Circuit Efficiency   60 

DATA I RADIO CORPORATION OF AMERICA 
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Useful Power Output: 
Synchronizing level   5500 watts 
Pedestal level  3100 watts 

RF POWER AMPLIFIER I OSCILLATOR--Class C Telegraphy' 
and 

RF POWER AMPLIFIER -- Class C FM Telephone 

Maximum CCS Ratings, Absolute—Maximum Values: 

DC Plate Voltage  7000 volts 
DC Grid-No.2 Voltage  1500 volts 
DC Grid-No.1 Voltage  -100 volts 
DC Plate Current  3 amp 
DC Grid-No.1 Current  0.65 amp 
Grid-No.1 Input 100 watts 
Grid-No.2 Inputg  150 watts 
Plate Dissipation   10000 watts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance  5000 ohms 
Grid-No.2-Circuit Impedance , -- — See Note 
Plate-Circuit Impedance  See Note h 

Typical CCS Operation: 

In Cathode-Drive Circuit at 000ltc 

DC Plate Voltage  5700 volts 
DC Grid-No.2 Voltage  1000 volts 
DC Grid-No.1 Voltage  -85 volts 
DC Plate Current  2.7 amp 
DC Grid-No.2 Current 0  025 amp 
DC Grid-No.1 Current 0  200 amp 
Driver Power Output   900 watts 
Output-Circuit Efficiency   72 
Useful Power Output   5500 watts 

a With external flat metal shield 8. in diameter having a center hole 
In diameter. Shield is located in plane of the grid—No.2 terminal, 
perpendicular to the tube axis, and is connected to grid No.2. 

b with external flat metal shield 8. in diameter having a center hole 
2-8A8 . indiameter. Shield is located in elate of the grid—No.1 terml— 
nal, perpendicular to the tube axis, and os connected to grid Mn.!. 

The following footnotes apply to the RCA transmitting fube (»orating 
Consideration., given at front of this section. 

C See Riectricai Considerations -- Filament or Neater. 
d See Cooling Considerations -- Forced—Air Cooling. 
e See Classes of Service. 

See Electrical Considerations -- Grid—No.! Voltage Supply. 

g See Electrical Considerations -- Grid—No.2 Voltage Supply. 
h See Slectrical Consideration.s -- Plate Voltage Supply. 
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DIMENSIONAL OUTLINE 
6.17 DIA. MAX. 

NOTE la 
RADIATOR 

PLATE TERMINAL 
CONTACT SURFACE 

3.250 ± .015 DIA. 
NOTE lb 

GRID-No. 2 TERMINAL 
CONTACT SURFACE   
3.028 ±.014 DIA. — I  

NOTE ic 
GRID-Na I TERMINAL' 
CONTACT SURFACE 
2.319 ± .012 DIA. 
NOTE Ide 2 

CATHOOE-FILAMENT 
TERMINAL CONTACT 

SURFACE 
1850 3.010 DIA. 
NOTES le 82 

IZZI STIPPLED REGION NOTE 3 

MM CERAMIC INSULATOR 
• TERMAL TEMPERATURE 

MEASUREMENT POINT 

5.85 - 
MAX 

4.175 
S.050 

.21 1940 
bUt 2.040 

1.330 
S.030 

22 

"tri 
.475 
8.030 

REFERENCEFL -T 200 
SURFACE 3.025 

.850 
8.035 

  \ _.1 FILAMENT TERMINAL CONTACT SUR194CE 
-.751 ± .010 DIA. NOTES Is 8 2 

-• NOTE If 

DIMENSIONS IN 'OCRES 

112C1.-0039 

Note I: Concentricity between the various diameters is 

such that the tube will enter a gauge having suitably 

spaced concentric apertures and posts of the fol lowing 

diameters: 

a. Radiator- 6.240 

b. Plate Terminal - 3.288 

C. Grid-No.2 Terminal - 3.061 

d. Grid-No. 1 Terminal - 2.338 
e. Cathode-Fi lament Terminal - 1.878 

f. Fi lament Terminal 10D) - 0.908 

g. Filament Terminal 1101 - 0.722 

Note 2: The diameter of the terminal is held to the Indi-

cated value only over the contact surface length. The 
contact surface length of the filament, cathode-fi lament, 

and grid-No. 1 terminals extends from the edge of its 

terminal to the plane coincident with the edge of the 

adjacent larger terminal. 

Note 3: Keep al 1 stippled regions clear. Do not al low 

contacts or ci rouit components to prot rude Into these 

annular reg ions. 

- 
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.800 

+.000 
'831—.002 DIA.—.J 

Note: All fi nger stock No.97-380, made by 
Specialties Co., Little Fal Is, N.J. 
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CAVITY TUNING CHARACTERISTICS 
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TYPICAL COOLING CHARACTERISTICS 

INCOMING AIR TEMPERATURE —25° C 

PLATE DISSIPATION 
CURVE WATTS 
A 

D 

4000 
6000 
8000 
10000 

DIRECTION OF AIR FLOW 

o 50 100 150 200 250 300 35▪ 0 
PLATE CORE TEMPERATURE °C (SOLID LINE) 

2 3 4 5 6 
PRESSURE DROP IN INCHES OF WATER (DASHED LINE) 

92M-I245 

7 
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TYPICAL CONSTANT-CURRENT CHARACTERISTICS 

FILAMENT VOLTS = 4.5 
GRID-No.2 VOLTS =1000 
PLATE AMPERES = Ib 
GRID-No. 2 AMPERES = 

IGRID-No.1 AMPERES = ICI --

...... 
C,1110 CD 

RADIO CORPORATION OF AMERICA 
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Super-Power Klystron 
FIVE-RESONATOR, FIXED-TUNED, MAGNETICALLY-FOCUSED 

WATER-COOLED TYPE 
2I-MEGAWATT PEAK PULSE OUTPUT AT 2856 Mc/s 

For RF-Pulsed Amplifier inS-Band Linear 
Accelerator Service 

ELECTRICAL 

Heater, for Matrix-Type Oxide-Coated 
Unipotential Cathode 
Voltage (AC or DC)  15 V 

See accompanying Electrical Considerations 
Current: 

Typical value at 15 volts   14 A 
Starting value, even momentarily  30 max A 

Cold resistance 0  15 fl 
Heating time (Minimum)  20 min 

At normal operating current before applying 
beam voltage 

-PamP Sputter Ion Type 
See accompanying Electrical Considerations 

Direct lnterelectrode Capacitances 
Anode to cathode  42 pF 
Anode to cathode  50 pF 
With corona shield and in permanent magnet 

Frequency (Center)  2856 Mc/s 
Phase Sensitivity to Beam Voltage . . 6 deg/per cent of beam-

voltage change 

MECHANICAL 

Operating Position Vertical, cathode end down 
Maximum Overall Length 49  7 in 
Maximum Diameter See accompanying Diaensional Outline 
Cooling Connections 

Inlet   1/2 in -- I4MPT 
Outlet  1/2 in--I4MPT 

Circuit Connections 
Beam and heater vol 

RF input  
RF output   

Sputter ion pump 

Weight (Approx.) 
Without magnets   
Withelectromagnet and lead X-radiation 
shields attached   

With permanent magnet and lead X-radiation 
shields attached   

tage terminals  See accompanying 
Dimensional Outline 

Mates with UG-573/U male 

voltage  

Mates to Waveguide WR284 with 
RCA-AJ2I21 Male Waveguide Flange 

Mates with No.924-0715a 
High Voltage Connector 

150 lb 

1100 lb 

1825 lb 

®id Pil RADIO CORPORATION OF AMERICA 
¡air Electronic Components and Devices Harrison, N.1. 
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THERMAL 
Metal Surface Temperature 

At O-ring groove on cathode cylinder  100 max °C 
All other metal surfaces  150 max °C 

Ambient Oil Temperature   100 max °C 
Electron-gun-assembly bath 

Window Band Temperature   90 max °C 
Through 10-32 NF tapped hole in window 
cover to accommodate thermocouple 

Temperature-Measurement Points See accompanying 
Dimensional Outline 

Oil immersion 
Oil immersion of the electron gun assembly is required. 

The tube must be lowered into an oil bath to the level 
shown on the Dimensional Outline. The oil bath must be of 
sufficient volume to limit the surface of the electron gun 
assembly to a temperature below 100° C. Transformer oil 
with high insulating properties, such as GE10Cb or equiva-
lent, must be used. 

Water Coolingf 
Water cooling of the internal structure is required. 

The water flow must start before application of any voltage 
in order to purge the system of bubbles and should continue 
for several minutes after removal of voltage. Interlocking 
of the water flow with the power supply is recommended to 
prevent tube damage in case of failure of adequate water flow. 

rater Flom 

For Collector Typ. Absolute 
Dissipation Flow Min. 

Flow 
kW gOn gpm 

of 78 II 10 

Max. Pressure 
Differential 
for Typ. Flow 

eel 

30 
Resistivity of water at 250 C   1 min Mnscm 
Water temperature at outlet   70 max °C 
Max. water pressure at inlet  100 max psi 

PULSEDRFAMPLIFIER9 

Absolute-Maximum Ratings 

For «maximum de pulse "ON" time of 3.2 micro-
seconds in any 2700-microsecond interval, 
and rf load vacuum pressure of 10 -7 Torr. 

Peak Beam Voltagec  260 kV 
Peak Inverse Beam Voltage   50 kV 
Peak Beam Current   270 A 
Peak Input Beam Power   68 MW 
Average Input Beam Power  78 kW 

_ 
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Typical Operation 
With rectaagular waveshape pulses, rfpulse duty factor of 

0.0009, rf pulse duration of 2.5 as centered within a de 
pulse duration of 3.2 ms, and at a frequency of 2856 Mc/s. 

Peak Beam Voltage   250 200 kV 
Peak Beam Current   250 170 A 
Driving Power Output  105 150 If 

At peak of pulsed   
Useful Power Output   21° 12° MW 

At peak of pulse 
Power Gain  53 49 d8 
Phase Modulation 

By heater magnetic field  0.14 0.1 deg 
By change ir beam voltage   6 5.5 deg/% 

Amplitude Modulation  0.12 0.05 % 
By noise and heater magnetic field 

Maximum Circuit Value 

Load VSNIR   1.511 
. _ 

* Varien Associ tttt , 611 Hansen Way, Palo Alto 2, Calif. 
b Menufactured by General Electric Co. 

The magnitude of any spike on the beam voltage pulse should not exceed 
ita peak value by more than 5%. and the duration of the epike when 
measured at the peak value level should not exceed 0.15 wa. 

d Input VS211 at the tube input connection must not exceed 1.5:1. 
At • load VSWR not exceeding 1.2:1. 

The following footnotes apply to the RCA transmitting tube 
Operating Considerations given at front of this sectioe. 

f See Cooling Considerations—Liquid Cooling. Formoredetailedinforme-
tion on cooling systems see Application OuideforRCA Super Power Tubes, 
ICE-279A. A copy of this guide may be obtained by writing to RCA. 
Commercial tag ' g. H , N.J. 

O See Classes of Service. 

CHARACTERISTICS RANGE VALUES 

Note Min Nam 

Heater Current  I 13 15 A 
Peak Beam Current   1.2 237 263 A 
Note 1: With 15 volts or or dc on heater. 
Mete 2: With beam voltage of 250 kilovolts. 

ACCESSORIES 

For RCA-8568 SUPER-POWER KLYSTRON 

The following tabulated accessories are shown in 

position on the accompanying Assembly Drawing 

RCA Type No. Description 

AJ2I06 Set of X-radiation Shields (Includes AJ2107 
through AJ2113) 

AJ2107 Upper Collector X-radiation Shield 

AJ2I08 Lower Collector X-radiation Shield 
AJ2I09 Outlet Water Pipe X-radiation Shield 

®el lei RADIO CORPORATION OF AMERICA 
¡Gin Electronic Components and Devices Harrison, N. I. 
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RCA Type No. 

AJ2I10 

AJ2111 

AJ2I12 

AJ2I13 

AJ2I14 

AJ2I15 

AJ2I16 

AJ2I17 

AJ2I19 

AJ2I20 

AJ2121 

AJ2I22 

AJ2I23 

Description 

Window X-radiation Shield 

Waveguide X-radiation Shield 

Inlet Water Pipe X-radiation Shield 

Aluminium "Spool" Casting X-radiation Shield 

Permanent Magnet 

Corona Shield 

Sputter-Ion-Pump Magnet and Bracket Assembly 

Electromagnet 

Aluminum Waveguide-Flange Gasket 

Copper Waveguide-Flange Gasket 

Male Waveguide Flange 

0-ring, uniform dash number 441 Buns N 

Waveguide-Flange Hardware (Includes 10 sets of 
3/8-16 x2-1/4 hex head bolts, 3/8-16 nuts, and 
0.625 OD x0.390 IDx 1/16 washers) 

OPERATING CONSIDERATIONS 

ELECTRICAL 

X—Radiation Warning 

Because the 8568 is designed to be operated at peak 
voltages as high as 260 kilovolts, shielding of the tube for 
X-radiation is necessary to protect against possible injury 
to operating personnel. 

A set of X-radiation shields to reduce X-radiation to • 
level not to exceed 3 milliroentgens/hour at a distance of 

36 inches from the major tube axis is available as an accessory, 
RCA-AJ2106. The shields are available individually or in 
• set. 

Heater Voltage 

The life of the cathode can be conserved by adjusting to 
the lowest heater supply voltage that will give the desired 
performance. In a klystron, however, the heater voltage 
must not be reduced to a level that will cause an excessive 
reduction in beam current; otherwise, the cathode may 
be damaged. 

A recommended procedure for adjusting heater voltage 
during life for maximum life expectancy is as follows: 

1. Set the heater voltage at the recommended value. 

2. Set the beam voltage st the maximum operating voltage 
during adjustment. 

3. Reduce the heater voltage in 0.5-volt steps with 
20-minute stabilization periods between each step. 

4. Monitor the beam current continually. 

DATA 2 RADIO CORPORATION OF AMERICA 
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CAUTION 

With the beam voltage held constant, the beam 
current must never drop more than three amperes. If 
the three-ampere drop is exceeded, TURN OFF BEAM 
VOLTAGE IMMEDIATELY. 

5. Lower the heater voltage until the beam current' is 
reduced two amperes. 

6. Increase heater voltage approximately ten percent 
of the minimum value of heater voltage noted in 
step 5 above. If the heater voltage supply is 
regulated, increase heater voltage approximately 
five percent of the minimum value of heater voltage 
noted in step 5 above. 

Sputter Ion Pump 

The sputter ion, pump on the 8568 is a variant of the 
RCA-VC2119; the only difference in in the vacuum system 
connection. 

The RCA-VIL2.2.02 Lembewl Unit fa u power supply designed 
especially for the VC2119 Series sputter ion pumps. 

PM Magnetic Field 

For applications using perman'ent-magnet-focused 85684, 
care must be taken that the magnetic field is not distorted 
by effects of other ferromagnetic materials. In general, 
such materials should be located at least three feet from 
the magnet. 

MECHANICAL 

Handling 

Raise the tube and magnet by using a hoist attached to 
three eyebolts on the top flange of the magnet, or by three 
eyebolts which can be screwed into the 1/2"-13 tapped holes 
located on the top flange of the aluminum "spool" casting. 
See Dimensional Outline for eyebolt locations. 

CAUTION 

Do not rest the tube on the corona shield or heater contact. 

Rest the tube in an appropriate stand on the lower side 
of the bottom flange of the aluminum "spool" casting. The 
tube can also rest on the three locating "buttons" when 
so equipped. 

»punting 

For equipment design, the tube is mounted by resting the 
lower side of the bottom flange of the aluminum "spool" 
casting on the focusing magnet. 

Connections 

The output waveguide of the 8568 contains an rf window 
to close the vacuum envelope of the tube. 

®el ei RADIO CORPORATION OF AMERICA 
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CAUTION 

External pressure (load side) applied to the rf win-
dow must not exceed 10 -7 Torr during operation, 
otherwise the tube may be d  

In certain cases, it may be desirable to pressurize rather 
than evacuate to load side of the window to prevent damage 
to the tube. 

The window must be kept clean of any foreign material. 
When the load waveguide is not connected to the tube, the 
plastic cover supplied for shipping should be used to cover 
the tube waveguide flange. 

Amalewaveguide flange, RCA-AJ2121, a non-reusable gasket, 

RCA-AJ2119 (aluminum) or RCA-AJ2120 (copper), and ten sets of 
nuts, bolts, and washers, RCA-AJ2123, can be used to provide 
• vacuum-tight waveguide seal. The nuts should be evenly 
tightened, with a torque wrench in increments of 1/8 to 1/4 
turn each cycle. The final torque must not exceed 100 pound-
inches. The copper gasket should be selected if the oxidation 
rate of the aluminum is excessive. Power supply voltage 
connections to the tube are ma;ie with a corona shield, RCA-

AJ2115. 

FOR ADDITIONAL INFORMATION ON THIS TYPE, WRITE FOR TECHNICAL 
BULLETIN AND APPLICATION GUIDE FOR RCA SUPER POWER TUBES, 

ICE-279A AVAILABLE FROM: 

Commercial Engineering 
Electronic Components and Devices 
Radio Corporation of America 
Harrison, New Jersey 

(_) 
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4,7 
MAL 

DIMENSIONS IN INCHES 

DIMENSIONAL OUTLINE 
Side View 

WATER OUTLET. NOTE 2 

OUTPUT CAVITY 
X-RAT SHIELD 

LOWER OUTPUT 
CAVITY X-RAY SHIELD 

TEMPERATURE 

MEASUREMENT 
POINT FOR 

O-RINA CIROOT 

714:1: DI A." r •  

OIL LEVEL -f 

DETAIL 

- RF OUTPUT 

,  
 j SPUTTER-ION 

PUMP 

WINDOW 
COVER 

numbruen 'SPOOL« 
CASTING 

MOUNTINS NOW 
NOTE 
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(4) 1101.11ITINS 1101.E3 
110TE 

14.8II MAX. 01A. 

DIMENSIONAL OUTLINE 

Top View 

(11 NOLEN. NOTE 4 

R. or ALUMINUM 'SPOOL" CACTINO 

NEATER TERMINAL 
CONTACT NUNPACI _/ 

Detail A 

VicTgRiTc"ruelgRe"4-

7.50 *.03 

11.13 MAX 

I At mesons FLAN« 

.111111A.4.4 

0.05 NM 

1m— Met 4.01 DIA. 

NINENSIONS IN INCNES 

844 

NALL-1011 

Note I: Recommended diameter of 110-ring sealing surface. 

Note 2: 1/2-14 external American Standard taper pipe 

thread (Male). 

Note 3: Six(6)mountingholes,9/16 inch diameter through 
the 13.00-inch diameter flange. Equally spaced on a bolt 

circle of 11.56 inch diameter. 

Note 4: Three (3) holes, 1/2-13 NC, equally spaced on • 

bolt circle of 10.00 inches for lifting eyebolts. 

DATA 4 RADIO CORPORATION OF AMERICA 
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ASSEMBLY DRAWING 

AJ2/2I 

AJ2I19 
OR 

AJ2I20 

AJ2114 
OR 

AJ2I17 

921.1,1012 
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Super-Power Beam Power Tube 
2 MEGAWATTS PEAK POWER OUTPUT IN 
SHORT-PULSE SERVICE AT 425 MHz 

PULSE LENGTH LOW FILAMENT POWER 
TO 15 MICROSECONDS FOR AIRBORNE USE 

LIQUID COOLED 

For Grid-Driven, Plate-Pulsed Aaplifier Application', 
— ai Frequencies from 174 to 600 MHZ in Long-Range 
Search Radar andinPulsedGommunications Applications 

The 8587 is the same as the 6952 except for the following items: 

MECHANICAL 

Overall Length 9  19 t 0.31 in 

' 

( 

C) 

COOLING CONSIDERATIONS' 

To inspect the plate coolant course: (1) Remove the 8 
nerews from the plate terminal. Lift the plate-terminal 
assembly carefully out of the tube. This assembly should 
come out easily. (2)Remove the 0-ring from the moat. (3)In-
spect the internal structure of the plate coolant course with 
the aid of a convenient light source. 

(a) When water or ethylene-glycol-water solution is used, 
the plate-terminal assembly may stick in (1) above due 
to excessive deposit build-up. If so, clean the plate 
coolant course before further attempting to remove the 
assembly. In (3) above determine if there is a flaky 
or adherent deposit on the structure. If a deposit is 
observed, it should be removed. Such a deposit generally 
consists of copper oxide (usually black) which can be 
removed by cleaning as above. 

(b) When liquid coolant FC75 is used, determine if there are 
any particles. Remove any particles. In general, the 
metal surface of the coolant course should not exhibit 
any heavy deposits or oxide coatings. 

(4) Replace the 0-ring in the moat. Orient the plate-terminal 
assembly so that it is in its original position (refer to the 
index pin of the tube for orientation) and then seat it. Re-
place the 8 screws. Tighten the screws in succession until snug. 

a See Cooling 
î:netn.gif Cril:rvi:CiZreett4ng ?". 

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

Pgx 

OUTPUT ENO 

pw 
Oc Dia ctiscoopcs.i At« 

"coMeest;ree. 

meMAUST CAP 
WiTCROgien 

01"CgineljineCir t. 
COOLAW-COMOCTKIN NUT 

DIMENSIONS IN INCHES 

F'FCOCtitTP2>SIJWt2e 

'Our coccaarr means* 

cceeteei leacmcvale 

sm-muew la me 

"lie COOLANT CONNECTOR 

imoscAnateraim 

=Fe= 

A detailed Dineneional Outline and associated Geese Drawing. ere given 
in the Technical Bulletin available upon request. 

FOR ADDITIONAL INFORMATION ON THIS TYPE INCLUDING INPUT 
AND OUTPUT CAVITY DRAWINGS, WRITE FOR TECHNICAL BULLETIN 
AND APPLICATION GUIDE FOR RCA SUPER POWER TUBES, ICE-279A, 
AVAILABLE FROM: 

Commercial Engineering 
Electronic Components and Devices 
Radio Corporation of America 
Harrison, New Jersey 
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Beam Power Tube 
CERMOLOX. RUGGEDIZED TYPE INTEGRAL RADIATOR 
FORCED-AIR COOLED WDWATTSCNPOWEROUTPUTAT1215 Mc/s 

MATRIX-TYPE, OXIDE-COATED, UNIPOTENTIAL CATHODE 

For Use in Compact Aircraft, Mobile, and Stationary Equipment 

The 8596 is the saws as the 7457 escepd irsorn — 

MECHANICAL 

Maximum Overall Length   2.096 in 
Maximum Diameter   1.327 in 

THERMAL 
Plate, Grid No.2, Grid No.1, Cathode, and 

Heater Temperature   250 max °C 
Plate-Core Temperature   250 max °C 

CHARACTERISTICS RANGE VALUES 

Note Min Max 
zero Bias Plata Current   1,7 990 - mA 

NOTE 7: With dc plato volts . 300, de grid-No.2 volts . 150, dc grid No.1 I 
'alto . O. 

DIMENSIONAL OUTLINE 

 L312(40/ h°,r.  
Asee".:e° 

.1608.0/6 

RADIATOR   

PLATE 
TERMINAL 
CONTACT 
SURFACE 
L085 MPt 
(NOTE Ib) 

GR ID-No 
CONTACT 
SURFACE  
.985 MIN 
(NOTE 10 .060 66,.. 

i_2790 MIN. 

.730 PLATE-
3.015 TEMPERATURE 

I MEASUREMENT POINT 

1 i 

ege j°— .05C; MIN. let i 
i 

fejen1T. I 030 
P.030 .I . 412., 

e t.600 

*.cns e5 
.025 

. X.015 J00 Me. 3.020 
.370 

 L--

1 MIN. 

GRID-No.I TERMINAL .054 
CONTACT SURFACE MIN. —41 1 HEATER TERMRNAL 

.735 MIN (NOTE Id) CONTACT SURFACE 
AXIAL I._.260 MAX. 
(NOTE Ig) (NOTE (f) 

EDCERAMIC 

E::IST1PPLED REGION 
(MOTE 2) 

ELECTRODE-TEMPERATURE 
- MEASUREMENT POINT 

DIMENSIONS IN 'PONES 

L1140 
£C65 

 HEATER-CATHODE 
TERMINAL 

CONTACT SURFACE 
480 MIN. (NOTE 

INICM-12011ftlt 

For notes, see next page. 

Celt) RADIO CORPORATION OF AMERICA lie Electronic Components and Devices Harrison, N. J. 
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NOTE I: The following diametrical space requirements accommodate the con-
centricity of the cylindrical surfaces of the radiator band, axial pin, mid 
each electrode terminal: 

a. Radiator Band - 1.376 inch e. Heater-Cathode Terminal - 
b. Plate Terminal - 1.119 inch 0.519 inch 
C. Grid-No.2 Terminal - 1.019 inch f. Heater Terminal - 0.238 inch 
d. Grid-No.1 Terminal - 0.764 inch g. Axial Pin - 0.071 inch 

NOTE 2: Keep all stippled regions clear. Do not allow contacts or circuit 
ccaponenta to protrude into these annular volumes. 

PREFERRED MOUNTING ARRANGEMENT 

and Layout of Associated Contacts 

NOTE I 

1.250 t.001 
DIA. 

1.1551.001 
DIA. 

.905 2.001 
DIA. 

.650 2.001 
DIA. 

SEE DETAIL''—' 

DETAIL. 

.051 

rm 
.965 ±.005 

.126 
t.008 

.156 tea -.1 

266 

NOTES 
38.6 

NOTES 
48.6 

NOTES .360 
ie°5 

516 2.005 

—.140 3.005 

.350 ±.001 DIA. 

DIA. 

DIKENSIONS IN lens 

9801-1111711 

NOTE 1: If a clamp is used, it must be adjustable in aplane normal to the 
major tube axis to compensate for variations in concentricity between the 
radiator cylinder and the contact terminals. 
NOTE 2: Contact ring No.97-252 or finger stock No.97-380. 
NOTE 3: Contact ring No.97-253 or finger stock No.97-380. 
NOTE 4: Contact ring No.97-254 or finger stock No.97-380. 
NOTE 5: Contact ring No.97-255 or finger stock No.97-380. 
MOTE 6: The specified contact ring of preformed finger stock and finger 
stock No.9 7-38 0 provide adequate electrical contact, but 
the finger stock No.97-380 is less susceptible to breakage than the speci-
fied contact ring. Roth types are made by instruments specialties Co., 
Little Falls, N. J. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Power Triode 
NUVISTOR TYPE 

ENVIRONMENTAL TESTS LIFE TEST 

For Cathode-Drive, Loa-Level Class-C RF-Power-Amplifier, 
Oscillator, or Frequency-Multiplier Applications to 1.2 
Gc/a in Aircraft, Industrial, MiLitney, and Other Equipment 
Operatinf_ Under Çpnditions of Severe .Shoek-aod Vibrattew. —  — 

ELECTRICAL CHARACTERISTICS 

Bogey Values 

Heater Voltage (AC or DC)   Ef 6.3 V 
Heater Current at Ef = 6.3 V. . . If 150 siA 
Heater Input  Pf 0.95 M 
Direct lnterelectrode Capacitances 
Without external shield 
Input: K to (G,S,H)   ci 6.0 pF 
Output: P to (C,S,r)   C0 .2 pF 
Heater to cathode  _ . chk 1.4 pF _  

Class AI Amplifier 

For following characteristtcs, see Conditions 

Amplification Factor  bi. 60 70 
Plate Resistance (Approx  )   rp 6300 5400 0 
Transconductance  gm 9500 13000 gmho 
DC Plate Current  lb 9 11.5 mA 
Cutoff DC Grid Voltage for 
lb = 10 MA   Ec(c0) - -5 V 

Conditions 

Heater Voltage  Ef 6.3 6.3 V 
Plate Supply Voltage  Ebb 150 110 V 
Grid Supply Voltage   Ecc o o V 
Cathode Resistor  Rk 150 47 n 

MECHANICAL CHARACTERISTICS 

Operating Position  Any 
Type of Cathode   Coated Unipotential 
Minimum Overall Length (l e) 0  985 in 
Maximum Seated Length (1mm) 0  780 in 
Maximum Diameter (dm) 0  440 in 
Weight (Approx  )  2.2 g 
Dimensional Outline  JEDEC No.4-6 
Envelope  JEDEC MT4 
Top Capa  Small (JEDEC CI-44) 
Baseb . . . .MedlumCeramlc-Wafer Twelvar 5-Pin (JEDEC E5-79) 

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

DATA I 
10-65 



8627 

Basing Designation for BOTTOM VIEW I2CT 

Pin 2 -Cathode 
Pin 4 -Cathode 
Pin 7e - Do Not Use 
Pin 8 - Cathode 
Pin 10 --Heater 
Pin 12 -Heater 
Metal Shell-Grid 
Top Cap-Plate 

INDEX • LARGE LUG 
• • SHORT PIN-1C 

METAL 
SNELL 

ABSOLUTE MAXIMUM RATINGS 

For Low-Level Class-C RF-Power-Anplifier, Oscillator, or Fre-
quency-Multiplier Tube Operationatfrequencies up to 1.2 Gc/s 

CCSd ICAS° 
Plate Supply Voltage  En, 500 500 V 
DC Plate Voltage  250 300 V 
Grid Voltage 

Peak positive value . e 4 5 V 
DC positive value   ec. 0 V 
DC negative value   Ec -100 -100 V 

Peak Heater-Cathode Voltage   e hku ±100 ±100 V 
Heater Voltage, AC or DC. .   Ef 5.7 to 6.9 5.7 to 6.9 V 
Instantaneous Voltage   See Breakdown-Voltage 
Between top cap or base pins Characteristics Curve 
and metal shell 

Average Grid Current  1/ av) 5 6 MAverage Cathode Current . .   lk av) 25 30 «A 

Plate Dissipation   b 2.6 2.7 W 
Envelope Temperature  TE 200 200 °C , 

MAXIMUM CIRCUIT VALUES 

CCS ICAS 
Grid-Circuit Resistance 141(ckt) 

For fixed-bias or cathode-
bias operation: 

For TE < 150° C   so 50 kn 
For TE > 150° C   See Grid-Circuit-Resistance 

Rating Chart 

DATA I RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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TYPICAL OPERATION -- CCS 

As Cathode-Drive RF Power Amplifier 

Frequency   f 1 1.2 Geis 
Heater Voltage  Ef 6.3 6.3 V 
DC Plate-to-Grid Voltage  Ebg 180 180 V 
DC Cathode-to-Grid Voltage  Ekg 5.5 5.5 V 

From grid resistor of   Rg 200 1200 n 
Average Plate Current . .   Illav) 20 20- se 
Average Grid Current  lc av) 4.5 4 alk 
Driving Power (Approx.)   g 150 250 WM 
Useful Power Output (Approx.)g. . .   Po 1.4 1.2 W 

As RF Oscillator 

Frequency   f I Gc/s 
Heater Voltage  Ef 6.3 v 
DC Plate Voltage  Eb 180 V 
DC Grid Voltage   Ee -5.5 v 

From grid resistor of   Rg 1200 n 
Average Plate Current   lb(av) 21 «A 
Average Grid Current Iciav) 4.5 e 
Useful Power Output (Approx. )P. 1.25 id 

As Cathode-Drive Frequency Doubler 

Output Frequency  fo 1 Ws 
Heater Voltage  Ef 6.3 v 
DC Plate-to-Grid Voltage  Ebg 180 V 
DC Cathode-to-Grid Voltage  Ekg 8.5 V 

From grid resistor of   Rg 1200 fl 
Average Plate Current   
Average Grid Current  ic av) M117) 18 .5 06 3 II 
Driving Power (Approx.)   g 300 id 1 
Useful Power Output (Approx. )P.   Po 0.7 W 
a Desi gned to mate with '1./4-inch" connector generally evaileble from 

your local RCA Distributor. 
Designed to mete with Cinch Mfg. Co. socket No.133 65 10 041, Cinch. 
Jones Sales-Division Distributor socket Desi gnation INS-3. or equivalent. 

C Pin 7 is of • length such that it. end doe• not touch the socket in-
sertion plane. 

d Continuous Commercial Service. 
Intermittent Commercial and Amateur Service. Nooperating or CN period 
exceeds 5 minutes end every ON period is followed by an OFF or standby 
period of the same or greater duration. 

f Measured on metal shell in Zone "A (See Dimensional Out/ins). 
0 Measured at load. 

INITIAL CHARACTERISTICS LIMITS 

Note Min Max 

Heater Current  I 140 160 sIA 
Direct lnterelectrode Capacitances 2 
Cathode to plate  0.046 PF 
Input: K to (G,S,H)  5.0 7.0 pF 
Output: P to (G  S H)   0.9 1.5 pF 
Heater to cathode   1.1 1.7 pF 

Amplification Factor  3 50 90 

_] 

RADIO CORPORATION OF AMERICA 
Y....114e1 Electronic Components and Devices Harrison. N. J. 

DATA 2 
10-65 



8627 

Note Mtn Max 

Transconductance (I)  4 7500 11500 µmho 
Transconductance (2)  3 10500 15500 µmho 
Plate Current (1)   4 6.5 11.5 mA 
Plate Current (2)   3 8.5 14.5 mA 
Cutoff Plate Current  5 50 pà 
Useful Power Output   6 1.1 - 
Total Grid Current  7 -0.1 pA 
Heater-Cathode Leakage Current. . e t5 
Leakage Resistance 

Between orid and all other 
electrodes connected together . . 9 5 en 

Between plate and all other 
electrodes connected together . . 10 10 - 

Inoperatives  

mote 1: With Ef . 6.3 V. 

Note 2: Measured without external shield. 

Mote 9: With Ef = 6.3 V, Ebb = 110 V, Ecc . 0 V, Rh = 
Ch = 1000 µf. 

Iota 4: With Ef =6.3 V, Ebb = 150 V, E,, = 0 V, Rh = 1500, 
Ch = 1000 µf. 

Note 6: With Ef = 6.3 V, Eb = 150 V, E, = -7 V. 

Not. O: Measured at load in cathode-drive rf-nower-amplifier 
circuit with f = 1 Gc/a, Ef = 6.3 V, Ebg = 175 V, 
Ehg = 6 V from Rg = 1200 n, Ib(,v) = 23 mA max, 
Icier) = 5 mA max, Pg . 150 mW, circuit tuned for 

maximum Po(useful). 
Note 7: With Ef = 6.3 V, Eh = 150 V, E,, = -1.3 V, Rg = 011. 

Note With Ef = 6.3V, Ehk= t100 V. 

Note 9: With Ef = 6.3 V, Eg-all = -100 V. 

Note 10: With Ef = 6.3 V, Eg-all = -300 V. 

Iota II: Tubes are criticised for Shorts, Discontinuities, 
and Air Leaks. 

ENVIRONMENTAL TESTS 

High-Impact, Short-DuratIon Shock 

Peak Impact Acceleration  1000 g 
Duration of approximate half-sine-wave 
mechanical-shock pulse 0  8 t0.2 ms 

Operating Conditions during Test 
Ef = 6.3 v, Ebb = 15C V, Ecc = -1.3 V, Rg 50 kfl, Ehk = 100 V 

Post-Shock Limits and Rejection Criteria Min Max 
âlgm  - tI5 % 
lc  - -0.1 pR 
Ihk   - tIO HA 
ERpm (Variable-Frequency-Vibration Test 

Limits) over vibration-frequency range of: 
3 to 6 kc/s   - 100 mV 
6 to 15 kc/s  - 1000 mV 

Tap and Permanent Shorts, and Discontinuities   

DATA 2 RADIO CORPORATION OF AMERICA elle 
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( ) 

Low-Impact, Long-Duration Shock 
Peak Impact Acceleration  
Duration of approximate half-sine-
wave mechanical-shock pulse  

Condition during Test 
No tube-e'ement vo'tages are applied. 

Post-Shock Limits and Rejection Criteria 
Same as those specified above for the 

__Iii.91-121Pac-L.-ShoFt-Burat iou ShWc-Tffl-  - 

Sweep-Frequency-V i brat i on Fatigue 

Vibration-Frequency Range (Overall) 5 to 500 to 5 CA 
Peak Displacement (5 to50 and 50 to5 c/s). 0.040 in 

Peak-to-peak ,.a'ue  0.080 in 
Peak Vibrational Acceleration 
(50 to 500 to 50 c/s)  10 9 

Period of I sweep cycle (Approx.) 
(5 to 500 to 5 c/s)  15 

Duration of Test (Overall)  9 h 
Along each of 3 mutually perpendicglar 
axes  3 

Operating Condition during Test 
Ef = 6.3 V 

Post-Sweep-Frequency-Vibration-Fatigue 
Limits and Rejection Criteria 
Same as those specified above for the 
High-Impact, Short-Duration Shock Test 

Variable-Frequency Vibration 

Vibration-Frequency Range (Overall)   3 to 15 kas 
Peak Vibrational Acceleration in XI position.   1 
Period of I sweep cycle (3 to 15 kc/s)  7 
Operating Conditions during Test 

Ef = 6.3 V, Ebb = 150 V. Ecc . 0 V, Rk = 150 0, Rp = 2 wa 
Limits Min Max 
ERpm over vibration-frequency range of: 
3 to 6 kc/s   - 80 miti 
6 to 15 kc/s  - 709 eV 

LIFE TESTS 

Neater Cycling 
Duration of Test  
Operating Conditions 

Et = 8.5 V cycled 1 minute ON and 2 minutes 
OFF, Ehk = -180 V continuously ON 

Rejection Criteria 
Heater-cathode shorts, and heater and cathode 
discontinuities 

50 

II t 2 es 

2000 cycles 

e RADIO CORPORATION OF AMERICA 
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Intermittent Operation (2, 20, 100, SOO, and 1000-liours) 

Operating Conditions 
Ef . 6.3 cycled 110 minutes ON and 10 minutes OFF, 
Ebb = 150 V, Ecc = 0 V, Rg = 50 kO, Pb = 2.4 W, 
TE = 150° C min 

End-Point Limits At 2 and 20 100 500 1000 
Min Max Min Max Min Max Kin Max 

lgm   - - 6700 - - - - - 
tagm/t  - ±10 - - - - - - 
Po(useful). . • _ _ - - 1.0 - 0.9 - 
lc  - - 

DIMENSIONAL OUTLINE 
JEDEC No.4-6 

- 250±.005 
- 1 DM.   

METAL CAP 
JEDEC 

No.CI-44 

ZONE 'A" 
(NOTE 2) 

.190 

.175 .220 
MIN. 

CERAMIC 
INSULATOR 
.420 MAX. DIA. 

MAX.DIA. 
112CS-r2026 (NOTED JEOECNo.E5-79 

BASE 

DIMENSIONS IN INCHES 

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

Note 2: Envelope temperature should be measured intone "A". 

MODIFIED BOTTOM VIEW 
With Element Connections indicated 

and Short Pin Not Shown 

CERAMIC 
WAFER 

h 

MIA° 

MA 

LARGE 
LUG 

SMALL 
LUG 

92C5 -13211 
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Grid-Circuit-Resistance Rating Chart 
M
A
X
I
M
U
M
 
G
R
I
D
-
C
I
R
C
U
I
T
 
R
E
S
I
S
T
A
N
C
E
 —
 k
a
 

o
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FIXED 
OR 

BIAS 

BIAS CATHODE 

0 50 100 150 200 

ENVELOPE TEMPERATURE (TE) — °C 

250 

92GS-1511981 

Breakdown-Voltage Characteristics 

ALTITUDE—kit 

50 100 150 200 
I , 1 I . t (11 t. L. 

AMBIENT TEMPERATURE (TA) = 25°C 
EFFECTS OF TUBE SOCKET, ENVELOPE 

TEMPERATURE, RADIATION, ETC. IGNORED. 

I
N
S
T
A
N
T
A
N
E
O
U
S
 
B
R
E
A
K
D
O
W
N
 

V
O
L
T
A
G
E
 —
V
 

o
 

TOP CAP 
TO 

METAL SHELL 

17. 

BASE PINS 
TO 

METAL SHELL 

Ioo 10 6 4 2 8 

AIR PRESSURE —mmHg 

6 4 2 
0.1 

92C5 -13117R 
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Typical Constant-Current Characteristics 

E 6.3 V 

Ib = DC PLATE CURRENT 

Ic = DC GRID CURRENT 
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Typical Characteristics 
Ef -6.3 V 
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8684 
High Power Magnetron 
Ceramic-Metal Construction 

CW Oscillator 80% Efficiency 
30 Kilowatts at 915 MHz Liquid Cooled 

MAGNETRON 

ELECTRICAL 

Filament, Tungsten Coil 

AC Supply Voltage   12.5 V 
Current° at 12.5 volts   115 A 
Starting Current   Must never exceed 250 

amperes, even momentarily 
Cold resistance  0  010 Q 
Minimum heating time at normal 

filament voltage before anode 
voltage is applied   10 El 

Center Frequency   915 ± 15 MHz 
Focusing b  Electromagnet, using AJ2134. 

AJ2134V1, or equivalent 

MECHANICAL 

Operating Position  Vertical, either end up 
Maximum Overall Length  18.25" 
Maximum Diameter   4.94" 
Terminal Connections   See Dimensional Outline 
Weight (Approx.)   16 lbs 

THERMAL 

Ceramic-Insulator Temperature   160 max. ;),C 
Metal-Surface Temperature   100 max. st 

Air Cooling 

It is important that the temperature of any external part of the 
tube should not exceed the specified values. Uniform forced-
air cooling of the output ceramic dome is required; with an 
RCA-AJ2134 or -AJ2134V1Waveguide Adapter, approximately 
20 cfm at 2.5 inches of water is adequate. Forced-air cooling 
of filament-terminal stem is also required. Approximately 5 
cfm at 2 inches of water is required when using the RCA— 
AJ2137 Filament Connector. The air flow must start before 
application of the filament voltage and preferably should con-
tinue for several minutes after removal of the voltage. Inter-
locking of the air flow with the filament power supply is 
recommended to prevent tube damage in case of failure of 
adequate air flow. 

Liquid Cooling 

Liquid cooling of the anode is required. The liquid flow must 
start before application of the filament voltage and preferably 
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8684 

should continue for several minutes after removal of the vol-
tage. Interlocking of the liquid flow with the filament power 
supply is recommended to prevent tube damage in case of 
failure of adequate liquid flow. When the liquid is water, the 
use of distilled or filtered deionized water is essential. 

For information on the cooling system and quality of water, 
see Cooling Considerations under RCA Transmitting Tube 
Operating Considerations at front of this section. 

Typical Water Flow to tube for 6 kW Anode 
Dissipation   3 um 

Pressure Drop, at 3 gpm  25 %si 
Maximum Outlet Water Temperature  70 C 
Maximum Inlet Water Pressure  100 Psis 

CW OSCILLATOR 
Absolute-Maximum Rating* 

DC ANODE VOLTAGEc  14 kV 
ANODE CURRENT   3 A 
ANODE DISSIPATION  15 kW 
LOAD VSWRd 
At a Power Output of 30 kW. ..   1.1:1 
At a Power Output of 25 kW  2.5: 1 
At a Power Output of 20 kW  

Typical Operation at 915 MHz 

AC Filament Voltage  11.7 11.4 11.4 V 
Filament Current°   105 100 100 A 
DC Mode Voltage   7.0 12.5 12.6 kV 
Anode Current   2.0 2.4 2.8 A 
DC Electromagnet Current   1.8 3.1 3.1 A 
Useful Power Output°   10 25 30 kW 
Efficiency  78 84 86 % 

°The filament is subjected to back bombardment during opera-
tion. This will increase the filament temperature and shorten 
tube life if left uncorrected. Therefore, the filament current 
should be reduced under operating conditions to a value that 
will give the same "hot filament resistance" as when no rf 
power is being generated. The operating filament current must 
be established in the following manner: 

(1) With no anode voltage applied, set the filament current to 
115 amperes without exceeding the starting current of 
250 amperes. Calculate the "hot filament resistance" 
after the filament has stabilized (approximately 5 minu-
tes) by dividing the applied filament voltage by the fila-
ment current. 

(2) Apply power to the electromagnet (See Magnetron Opera-
ting Considerations, Electromagnet Operation), and then 
apply the desired anode voltage. 
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8684 

(3) Reduce the filament current in approximate 5-ampere 
steps until the "hot filament resistance" is the same as 
that calculated in Step 1. See Typical Operation data for 
approximate operating current. 

(4) To restart the magnetron after the anode voltage has been 
removed, reset the filament current to 115 amperes, apply 
anode voltage and after the tube is generating power, 
reduce the filament current to the operating value deter-
mined in Step 3. 

bThe magnetic field must be turned "on" before application 
of the anode voltage and turned "off" only after removal of 
the anode voltage. For further details, see Waveguide Adapter. 

cThe anode is normally grounded. 

d Refer to Typical Rieke Diagram for the effect» of load TISWR 
on power output and frequency. 

°At a load VSWR not exceeding 1.1:1. 

MAGNETRON OPERATING CONSIDERATIONS 

For considerations Common to all RCA super.power tubes, see 
Application Guide for RCA Super Power Tubes, ICE-279A. 
Additional considerations specifically for the 8684 are given 
below. 

Use of RF-Gasket 
The rf connection between the magnetron and waveguide 

adapter is made by an rf gasket, RCA-AJ2138 or equivalent. 

Harmonic Radiation Shielding 
Harmonic energy may be radiated through the high-voltage 

and filament insulators. An rf shielded enclosure or suitable 
absorbing material may be required to reduce the harmonic ra-
diation to acceptable levels. 

Electromagnet Operation 
To establish the electromagnet coil current when a tube is 

first installed, it is recommended that the electromagnet coil 
current be set at a value that will keep the magnetron anode 
current cut off when the anode voltage is applied. The typical 
electromagnet coil current necessary to achieve anode current 
cutoff with various anode potentials is shown in Fig.2. In no 
case should the coil current exceed 4.0 amperes. After the 
anode voltage has been applied, the electromagnet coil current 
should be gradually reduced to give the required magnetron rf 
power output. The magnetron anode current and rf power out-
put will increase slowly as the magnet coil current is gradu-
ally reduced. 

When the tube is restarted after it has been shut down, the 
electromagnet coil current may be reset at the value determin-
ed above provided the coil is not connected in series with the 
magnetron anode supply. See Wave-Guide Adapter, Opera-
ting Considerations for electromagnet and tube operation with 
the coil connected in series with the magnetron anode supply. 
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8684 

RF-RADIATION WARNING 

Because the 8684 is designed to generate high rf power 
levels at high frequencies, care must be taken to protect per-
sonnel from possible injury due to rf-radiation leakage. 

Care must be exercised by the equipment designer and tube 
operator to insure that the rf seals obtained between the tube 
RF Output Terminal Contact Surface (See Dimensional Outline) 
and Wave gawk Adapter, between waveguide flanges, and be-
tween the waveguide and rf probes are adequate to limit the rf 
leakage radiation to safe values. 

CONNECTORS 
RCA-AJ2137 is a connector for contacting the filament ter-

minal of the magnetron. It contains a duct to permit forced-air 
cooling of the filament terminal, filament insulator, and the fil-
ament-cathode connector. This connector includes a 10-inch 
long braided lead with connector lug for 3/8-inch bolt. 

RCA-AJ2136 is a connector for contacting the filament-cath-
ode terminal of the magnetron. This connector includes a 10-
inch long braided lead with connector lug for 3/8-inch bolt. 

RCA-M2136V1 is a variant of the AJ2136 described above. 
It features a molded material which suppresses spurious radia-
tion from the high-voltage insulator area of the magnetron. 

AJ2137 
AC or DC Current (typical)   115 A 
Pressure Drop, at air flow 

of 5 ft 3/min   2 inches 
AJ2136 of water 

AC or DC Current (typical)   115 A 
AJ2136V1 
AC or DC Current (typical)   115 A 
Spurious Radiation Attenuation: 

Minimum  10 1? 2 Typical   

WAVEGUIDE ADAPTER 

RCA—AJ2134 and AJ2134V1 Waveguide Adapters include 
the necessary electromagnet and rf circuitry for coupling rf 
energy from the 8684 to WR975 waveguide. The AJ2134 and 
the AJ2134V1 are identical except for the waveguide connector 
flange. 

ELECTRICAL 

DC Coil Voltage 39 V 
Coil Current at 39 volts 3  0 A 
Voltage Transients Across Electromagnet   Must never 

exceed 500 volts, even momentarily 

7- • 
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o 
MECHANICAL 

Maximum Overall Length  
Maximum Height   16.62" 
Maximum Width  l 3.50" 
Mounting Bracket   See Assembly Outline 
Electromagnet Electrical Terminal 

Connection   See Assembly Outline 
Electromagnet Coolant Connections .   See Assembly Outline 
Weight (Approx.)   145 lbs. 

THERMAL 
Liquid Cooling 

Liquid Cooling of the electromagnet coil is required. The 
liquid flow must start before application of the electromagnet 
voltage and preferably should continue for several minutes 
after removal of the voltage. Interlocking of the liquid flow 
with the electromagnet and the magnetron high voltage supply 
is recommended to prevent damage to the electromagnet and/or 
tube in case of failure of adequate liquid flow. 

Typical Water Flow for coil dissipation of  -
140 watts 0  25 gPm 

Maximum Pressure Drop, at 0.25 gPm   10 psi 
Maximum Outlet Water Temperature   70 °C 
Maximum Inlet Water Pressure  100 peig 

23.4" 

Absolute-Maximum Ratings 

DC Electromagnet Voltage f  50 V 
DC Electromagnet Power  190 watts 

f A shunt protection circuit such as provided by a thyrite je 
recommended for protecting the electromagnet from high vol-
tage transients. 
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WAVEGUIDE ADAPTER 
OPERATING CONSIDERATIONS 

See RCA-8684 Ratings for Typical Operation and Magnetron ( 
Operating Considerations. The electromagnet may be operated 
with a separate current-regulated power supply or it may be 
connected in series with the anode of the RCA-8684 magne-
tron, as shown in Fig.1, to minimize the sensitivity of the rf 
power output to anode voltage variations. In the series con-
nected mode a separate power supply must also be connected 
to the electromagnet to (1) allow setting the coil current to the (-
level required for proper tube operation (2) allow slight corn-
pensation for changes in the electromagnet coil resistance due 
to heat, and (3) permit the application and interruption of the 
magnetron anode voltage without creating excessive tran-
sient voltages across unprotected electromagnet coils. 

To prevent damage to a non-protected electromagnet in the 
series connected mode, the magnetron anode voltage must 
neither be applied nor removed without first increasing the 
electromagnet coil current to a level that will keep the mag-
netron anode current cut off. The typical electromagnet coil 
current necessary to achieve anode current cutoff with various 
anode potentials is shown in Fig.2. Once the anode voltage is 
applied, the electromagnet coil current may be reduced to the 
required level by adjusting the output of the electromagnet 
supply. The magnetron anode current and rf power output will 
increase slowly as the coil current is gradually reduced. 

SERIES CONNECTED POWER SUPPLY FOR 
ELECTROMAGNET OPERATION 

ELECTROMAGNET 
COIL 

0-C 
ANODE 
POWER 
SUPPLY 

TRANSIENT VOLTAGE LIMITER 

• 

RCA 8684 
MAGNETRON 

VARIABLE 
0-C 

ELECTRO-
MAGNET 
POWER 
SUPPLY 

CATHODE -FILAMENT"... FILAMENT TERMINAL 
TERMINAL TO FILAMENT 

TRANSFORMER 

Fig. 1 

9213-1937 
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ANODE 
COOLANT DUCT M. 1 
(SEE NOTE) 

ANODE 
COOLANT DUCT MO. 2 
(SEE NOTE) 

OUTPUT CERMNC DOME 

CONTACT SURFACE 

CERAMIC 

NAME PLATE AND 
SERIAL NUMBER 

FILMIENT-CATHODE TERMINAL-
CONTACT SURFACE 

5/16 0.0 
TUBING FOR 

ANODE COOLING 

FILAMENT TERMINAL 
CONTACT SURFACE 

ANODE 
COOLANT DUCT Mi. 
CEE NOTE) 

ANODE 

COOLANT DUCT NI. 1 
(SEE NOTE) 

DIMENSIONAL OUTLINE 

Toe«, 

OF OUTPUT TERIMIAL 
CONTACT SURFACE 

18.25111,11.X 

3.562 .12 

5.162 12 

1/4-ZINF X 15111N. 
DEEP (i NOLES) 

INKL-1834 

NOTE: Recommended direction of anode coolant flow: Duct 
#1 is "IN" and Duct #2 is "OUT" when tube is operated with 
Output Ceramic Dome UP. With Output Ceramic Dome DOWN, 

  the flow should be reversed. 
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ACCESSORIES 

RCA 
Type No. Description 

AJ2134 Waveguide Adapter; mates with EIA Stan-
dard CRP975F(WR975 ) Waveguide Flange. 

AJ2134V1 Waveguide Adapter; mates with Alternate 
Waveguide Flange (See Flange on Assem-
bly Outline.) 

AJ2135 Magnetic Pule Piece 
AJ2136 Filament-Cathode Connector 
AJ2136V 1 Filament-Cathode Connector with Molding 
AJ2137 Filament Connector 
AJ2138 RF Gasket 
AJ2140 Accessory Kit including -AJ2135. 

-AJ2136, -AJ2137 
AJ2141 Accessory Kit including -AJ2135, 

-AJ2136V1, -AJ2137. 

AJ2134 Waveguide Adapter flange mates with 

E1A standard CRP975F (WR975) waveguide 

flange 
or 

AJ2134V1 Waveguide Adapter flange mates 

with alternate flange shown below 
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TYPICAL PERFORMANCE CHARACTERISTICS 

  FREQUENCY IN MHz 
  RF POWER OUTPUT IN kW 
— - — ELECTROMAGNET CURRENT IN A 
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8727 
Pencil Tube 

Fast Wonnup Time Pre-Tinned Heater Pins 
Ceramic Metal, High-Mu Triode 

Sturdy Coaxial-Electrode Structure 
GENERAL 

Heater, for Unipotential Cathode: 

Voltage (AC or DC)  6.3 ±.10% V 

.225 Current at 6.3 volts   0 A 
Cathode Warmup Time (Average) 

to reach 80% of operating 
power output as RF oscillator 
or amplifier   5 e 

Amplification Factor  70 
Transconductance, for de plate current 

of 14 milliamperes, de plate voltage 
of 125 volts, and cathode resistor 
of 50 ohms   -18-;000— - xS 

-Direct Interelectrode Capacitances: 
Grid to plate   2.1 pF 
Grid to cathode and heater   4.4 pF 
Plate to cathode and heater   0.04 max. pF 

Operating Position   Any 
Dimensions and Terminal 

Connections   See Dimensional Outline 
Weight (Approx.)  0.3 oz 

Sockets: 

Heater-Terminals Connector   Orayhill° No.22-5, 
or equivalent 

Socket for operation up to about 
550 MHz (Including heater-terminals 
connector)   Jettronb No.0 D7010 , 

or equivalent 
Cavities (Including heater-
terminals connector)   dJ-V-Mc No.D-7980 Series° 

Resdel No.10 Series, AML, Inc. 
MCL, Inc,f or equivalent 

RF POWER AMPLIFIER & OSC. - Class C Telegraphyg 
and 

RF POWER AMPLIFIER - Class C FM Telephony 

Maximum CCSh Ratings, Absolute-Maximum Values up to 5 GHz: 

For Altitudes up to 100,000 feet 
DC Plate Voltage   250 max. V 
DC Grid Voltage  -50 max. V 
DC Cathode Current   25 max. inA 
DC Grid Current   6 max. mA 

Grid Resistor   0.25 max. MQ 

1 
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8727 
Plate Dissi..ation   2.5 max. 

Plate-Seal Temperature   225 max. 

Peak Heater-Cathode Voltage: 

Heater negative with 
respect to cathode   50 n18X. V 

Heater positive with 
respect to cathode   50 max. V 

Typical CCS Operation as Oscillator in Cathode-Drive Service: 

At At At At At At 
500 1,000 2,000 3,000 4,150 5,000 
MHz MHz MHz MHz MHz MHz 

DC Plate-to-Grid 
Voltage   205 203 151 125 200 200 V 

DC C athode-to-Grid 
Voltage   5 3 1 0.1 0.26 — V 

From a grid 
resistor of. . 1,000 600 250 500 130 100 Q 

DC Cathode Current 21 24 24 20 23 25 mA 

DC Grid Current   5 5 4 0.2 2 — mA 

Useful PowerOut-
put (Approx.) . . 1.6 1.3 0.5 0.15 0.1 0.03 W 

Typical CCS Operation os Amplifier in Cathode-Drive Service: 

At At 
500 1,000 
MHz MHz 

DC Plate-to-Grid Voltage   204 185 V 

DC Cathode-to-Grid Voltage   4 10 V 

From a grid resistor of   800 2,000 Q 
DC Cathode Current   21 24 mA 

DC Grid Current   5 5 mA 

Drive Power Input (Approx.)   0.2 0.2 W 

Useful Power Output (Approx.)   2.2 1.4 W 

FREQUENCY DOUBL ER — Class C 

Maximum CCSh Ratings, Absolute-Maximum Values up to 2 GHz• 

For Altitudes up to 100,000 feet 

DC Plate Voltage 250 max. V 

DC Grid Voltage  -50 max. V 
DC Cathode Current   22 max. 111A 

DC Grid Current   6 max. mA 

0.25 max. MQ Grid Resistor 

[niCEDU Electronic 
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Plate Dissipation   2.5 max. W 

Plate-Seal Temperature   225 max. °C 

Peak Heater-Cathode Voltage: 

Heater negative with 
respect to cathode   50 max. V 

Heater positive with 
respect to cathode   50 max. V 

Typical CCS Operation as Doubler in Cathode-Drive Service: 
At At 

550 MHz 1,000 MHz 
DC Plate-to-Grid Voltage .  193 207 218 181 V 

DC C athode-to-Grid Voltage  18 7 18 6 V 

From a grid resistor of .  3,600 2,300 3,600 2,000 Q 

DC Cathode Current   20 18 21 19 mA 

DC Grid Current   5 3 5 3 rnA 

Drive Power Input (Approx.) , _0.8 0.2 la_ JL2 Al 

Drive Power Output(Approx.) 1.3 0.75 0.9 0.4 W 

FREQUENCY TRIPLER — Class C 

Maximum CCS' Ratings, Absolute-Maximum Value si up to 2 GHz: 

For Altitudes up to 100,000 feet 
DC Plate Voltage   250 max. V 

DC Grid Voltage  -50 max. V 

DC Cathode Current   20 max. mA 

DC Grid Current   6 max. mA 

Grid Resistor   0.25 max. Pe 

Plate Dissipation   2.5 max. W 

Plate-Seal Temperature   225 max. °C 

Peak Heater-Cathode Voltage: 

Heater negative with 
respect to cathode   50 max. V 

Heater positive with 
respect to cathode   50 max. V 

Typical CCS Operation as Tripler in Cathode-Drive Service: 

At At 
645 MHz 1,000 MHz 

CC Plate-to-Grid Voltage . . . 202 240 205 185 V 

DC Cathode-to-Grid Voltage . 27 15 30 10 V 

From a Grid Resistor of .. 9,000 25,000 10,000 14,000 Q 

DC Cathode Current   19 13 19 12 mA 

DC Grid Current   3 0.6 3 0.7 mA 

Drive Power Input (Approx.)   0.6 0.2 0.6 0.2 W 

Useful Power Output (Approx ) 0.7 0.4 0.4 0.15 W 

MCOM Electronic Components 
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CHARACTERISTICS RANGE VALUES 
Note Min. Max. 

Heater Current   1 0.205 0.245 
Direct Interelectrode 

Capacitances: 

Grid to plate   — 1.5 2.7 pF 

Grid to cathode . . — 3.6 5.0 pF 

Plate to cathode . . . . — — 0.04 pF 

Heater-Cathode 
Leakage Current: 

Heater negative with 
respect to cathode 1.2 — 30 

Heater positive with 
respect to cathode. 1,3 — 30 

Leakage Resistance: 
From grid to plate 

and cathode con-
nected together . . 1,4 100 — he 

From plate to grid 
and cathode con-
nected together . . 1,5 100 — MQ 

Reverse Grid Current.   1,6 — 0.3 µA 

Emission Voltage   7 — 4 V 

Amplification Factor . .   1,8 55 85 

Transconductance 1,8 12,500 19,500 µS 

Plate Current (1)   1,8 9 19 mA 

Plate Current (2)   1,9 _ 50 µA 

Power Output  1,10 1.7 — W 

Change in PowerOutput 1,10,11 — 0.2 W 

Note 1: With 6.3 volts ac or de 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 4: 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 de plate voltage of 200 volts, de grid voltage 

of —2 volts, grid resistor of 0.5 megohm. 
Note 7: With dc voltage on grid and plate which are con-

nected together and adjusted to produce a cathode 
current of 30 milliamperes, 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 1,000 microfarads. 

pA 
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( _ 

IMCOM Electronic Components 

DATA 2 



8727 

ci 

o 

( 

Note 9: With dc plate voltage of 125 volts and de grid volt-
age of -5 volts. 

Note 10: In a single-tube, cathode-drive amplifier circuit 

operating at a frequency of approximately 550 ± 

10 MHz, and with dc plate-to-cathode voltage of 

250 volts, input-signal power of 0.2 watt, and dc 

grid voltage adjusted to produce a de plate current 

of 20 milliamperes. 

Note 11: Reduce heater voltage to 5.7 volts. Change in Power 

Output value from that obtained with 6.3 volts on 

heater will not exceed indicated value. 

a 

d 

• 

h 

Grayhill, Inc., 561 Hillgrove Ave., LaGrange, Ill. 

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

Fidelitone Microwave, Inc., JVM Division, 6415 N. R evens-
wood Ave., Chicago, Ill. Indicated number applies to a 
series of cavities covering the range from 220 to 3500 MHz. 

Resdel Engineering Corp., 990 South Fair Oaks Ave., 
Pasadena, Calif. This series of cavities covers the range 
from 215 to 2325 MHz. 

Applied Microwave Laboratory, Inc., 106 Albion St., Wake-
field, Mass. 

Microwave Cavity Laboratory, Inc., 10 Beach Ave., 
LaGrange, Ill. 

Key-down conditions per tube without amplitude modu-
lation. Modulation essentially negative may be used if the 
positive peak of the audio frequency envelope does not 
exceed 115 per cent of the carrier conditions. 

Continuous Commercial Service, 

SPECIAL TESTS AND PERFORMANCE DATA 

Low-Pressure Voltage Breakdown Test 

This test (similar to MIL-E-1) is performed on a 
sample lot of tubes every 90 days. Tubes are tested in 
a chamber at an air pressure equivalent to an altitude 
of 100,000 feet. Breakdown will not occur when a 60-Hz 
rms voltage of 300 volts is applied between the plate 
cylinder and grid flange. 

Low-Frequency Vibration Performanc• 

This test (similar to MIL-E-1) is performed on a 
sample lot of tubes from each production run under the 

MC-Rif- Electronic DATA 3 
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following conditions: Heater voltage of 6.3 volts, de 
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 Hz at an acceleration of 10 g. The rms out-
put 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 or open circuits and will meet the 
following test limit: 

Negative Grid Current (-Ic)   1 max. MA 

For conditions shown under Characteristics Range 
Values, Note 1. 

Variable-Frequency Vibration Performance 

This test (similar to MIL-E-1) is performed on a 
sample lot of tubes from each production run. Tube 
operating conditions are the same as for Low-Frequency 
Vibration. The tubes are vibrated perpendicular to the 
major axis through a frequency range from 5 to 500 Hz 
and back. From 5 to 50 Hz, the tubes are vibrated at a 
constant displacement of 0.0400 + 0.0025 inch. From 
50 to 500 Hz, the tubes are vibrated at a constant ac-
celeration of 10 + 2 g. Total time to complete a sweep 
cycle is 10 + 5 minutes. During the test, the tubes will 
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 fre-
quency which gives maximum vibrational noise output. 
If, at the end of 60 seconds, the vibrational noise out-
put is still increasing, the test is continued until there 
is no further increase. 

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

(ECM Electronic Components 
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At the end of the test the tubes will not show 
permanent shorts or open circuits and will meet the 
following test limit: 

Negative Grid Current (-1c)   1 max. MA 

For conditions shown under Characteristics Range 
Values, Note 1. 

Shock Test 

This test (similar to MIL-E-1) 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 perma-
nent shorts or open circuits and will meet the follow-
ing limits: 

Negative Grid Current (-Ic)   1 max. IA 

For conditions shown under Characteristics Range 
Values, Note 1. 

Heater-Cathode Leakage Current   60 max. µA 

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 
Characteristics Range Values, Notes 1, 8. 

Fatigue Vibration Test 

This test (similar to MIL-E-1) 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 (Xl, Y1) for 32 hours 
each. At the end of this test, tubes are required to 
meet the limits specified for the Shock Test. 

MM Electronic Components 
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Shorts and Continunity Test 

This test (similar to MIL-E-1) is performed on all 
tubes from each production run. Voltage applied be-
tween adjacent elements of the tube under test will be 
between 20 and 70 volts de 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 perpendicular directions. If a 
short indication is obtained, the tapping cycle is re-
peated two times for verification. Acceptance criteria 
is based on the "Resistance vs. Time Duration" curve 
shown in MIL-E-1. 

At the end of this test, the tubes will not show 
permanent shorts or open circuits and will meet the 
following limit: 
Negative Grid Current (-Ic)   1 max. uA 

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 cathode- and plate-cylinder-supports 
spaced 15/16 ± 1164 inch (23.812 + 3.96 mm), and with 
the grid flange centered between these supports, the 
tubes will withstand the gradual application of a force 
of 30 pounds (13.6 kilograms), 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-1) 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 sec-

onds. 
After drying for 48 hours at room temperature, the 

tubes will meet the following test limits: 
o 
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Negative Grid Current (-Ic)   1 max. IA 

For conditions shown under Characteristics Range 
Values, Note I. 

Heater-Cycling Life Performance 

This test (similar to MIL-E-1) is performed 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 2,000 cycles. 

At the end of this test, tubes will not show perma-
nent shorts or open circuits, and are required to meet 
the following limits: 
Negative Grid Current (s-Ic)   1 max. uA 

For conditions shown under-ehifra—cstics Range 
Values, Note 1. 

Heater-to-Cathode Leakage Current .. . . 30 max. µA 
For conditions shown under Characteristics Range 

Values, Notes 1, 3. 
Grid-to-Cathode Leakage Resistance . .. 50 min. MQ 

For conditions shown under Characteristics Range 
Values, Notes 1, 4. 

1-Hour Stability Life Performance 

This test (similar to MIL-E-1) is performed on a 
sample lot of tubes from each production run to insure 
that the tubes 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 in transconductance 
value for each tube, referred to its initial transcon-
ductance reading, will not exceed 15 percent of the 
initial value, for conditions shown under Character-
istics Range Values, Notes 1, 8. 

In addition the tubes will not show permanent 
shorts or open circuits and will meet the following 
limit: 
Negative Grid Current (-Ic)   1 max. µA 

Electronic 
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For conditions shown under Characteristics Range 
Values, Note 1. 

100-Hour Survival Life Performance 

This test (similar to MIL-E-1) is performed on a 
sample lot of tubes from each production run to insure 
a low percentage of early inoperatives. Life-test condi-
tions are the same as those specified for 1-Hour Sta-
bility 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 not show 
permanent shorts or open circuits and will meet the 
following limits: 
Negative Grid Current (-Ic)   1 max. µA 

For conditions shown under Characteristics Range 
Values, Note 1. 
Transconductance  9  000 min. µS 

For conditions shown under Characteristics Range 
Values, Notes 1, S. 
Plate Current (2)   50 max. µA 

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

500- and 1000- Hour Dynamic Life Performance 

This test (similar to MIL-E-1) is performed on a 
sample lot of tubes from each production run to insure - - 
high-quality rf performance. Each tube is life-tested as _J 

a Class C amplifier in special cavity at 550 + 10 MHz 
under the following conditions: Heater voltage of 6.3 
volts; plate-supply voltage of 250 volts; cathode re-
sistor adjusted to give plate current of 25 milliamperes; 
and grid-circuit resistance adjusted to give grid cur- 0 

rent, of 6 milliamperes, 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 min-

utes on and 10 minutes off. 
At the end of 500 hours, the tubes will not show 

permanent shorts or open circuits, and will be criticized 

_ . 

MM Electronic Components 

DATA 5 



8727 

o 

o 

for total number of tubes failing to pass the following 
limits: 
Negative Grid Current (-1c)   1 max. µA 

For conditions shown under Characteristics Range 
Values, Note 1. 
Leakage Resistance: 

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

From plate to grid and 
cathode connected together   60 min. MQ 
For conditions shown under Characteristics Range 

Values, Notes 1, 4, and 1, 5. 
Power Output 1  5 min. W 

For conditions shown under Characteristics Range 
Values, Notes 1, 10. 

At the end of 1,000 hours, the tubes will not show 
permanent shorts or open circuits and will be criticized 
for total number of tubes failing to pass the following 
limits: 
Negative Grid Current (-1c)   1 max. pA 

For conditions shown under Characteristics Range 
Values, Note 1. 
Power Output   1.3 min. W 

For conditions shown under Characteristics Range 
Values, Notes 1, 10. 

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-sur-
face contact, yet must be sufficiently flexible to in-
sure that no part of the tube is subjected to excessive 
strain. 

The cathode should be connected to one side of 
the heater. In some circuit designs, when 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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DIMENSIONAL OUTLINE 

NEATER PINS 

H: Heater Pin 

IC: Cathode Cylinder. 

(Adjacent to Heater Pins) 

G: Grid Flange 

P: Plate Cylinder 

(Adjacent to pinch-off) 

ANNULAR SURFACE 'C' 

ANNULAR SURFACE'S' 

CATHODE TERMINAL 

ANNULAR SURFACE'S 
AND 'C') 

INTERNAL CONNECTION 
00 NOT USE 

CERA/MC meS - 13059V 

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 to-
ward the plate cylinder. 

mom Electronic Components 
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OUTLINE DIMENSIONS AND NOTES 

o 

O 

Symbol 
Inches 

Min. Max. 
Millimeters 
Min. Max. Notes 

A - 0.230 - 5.84 

B - 0.180 - 4.57 

C 0.555 0.605 14.10 15.36 

D 0.165 0.205 4.19 5.20 

E 0.049 0.055 1.245 1.397 
F 0.120 0.150 3.05 3.81 

G 0.535 0.575 13.59 14.60 

H 0.320 - 8.13 - 4 

J 0.245 0.252 6.223 6.401 1-4 
- - 0.115 =- 2.92 

_ K 

L 0.335 0.355 8.51 9.01 

M 0.048 0.068 1.22 1.72 

N 0.547 0.557 13.894 14.148 3,5 
Q - 0.010 - 0.254 

R 0.095 0.125 2.41 3.17 
S - 1.360 - 34.54 
U 0.095 0.135 2.41 3.42 

V 0.020 0.030 0.508 0.762 
Y 0.650 0.700 16.51 17.78 

Z 0.060 - 1.52 - 
NOTE : Wi13 annular surface "B" resting on reference 
plane "A", the axis of the cathode cylinder will be within 
2° of a line perpendicular to reference plane "A". 
NOTE 2: The axes of the plate cylinder and cathode cylinder 
will coincide within 0.010". 
NOTE 3: The axes of the cathode cylinder and grid flange 
will coincide within 0.005". 
NOTE 4: The diameter along the 0.320" minimum length is 
measured with "go" and "no-go" ringgaugesG1-1andG1-2, 
respectively. 
NOTE 5: This diameter is measured with "go" and "no-go" 
gauges G3-1 and G3-2, respectively.  
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AVERAGE CONSTANT-CURRENT CHARACTERISTICS 
FOR CATHODE DRIVE SERVICE 

\ 

o 
N N 

CATHODE -TO-GRID VOLTAGE lEkg) -V 

92CM-10263R2 
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8791/V1 

VHF-TV Amplifier Tube 
1000W Peak Sync. Output in VHF-TV Service 

CERMOLOX 
Ruggedized, Reliable Full Input to 400 MHz 

Forced-Air Cooled Matrix Oxide Cathode 

ELECTRICAL 

Heater-Cathode: 

Type   Unipotential, Oxide Coated, Matrix Type 

{ 6.3 typ. V 
Voltage lac or dc)   

6.6 max. V 

Current at 6.3 volts   7.5 A 

Minimum Heating Time .. -1'20 

Mu-Factor, (Grid No.2 to Grid No.1)   13 

GRID-MODULATED RF POWER AMPLIFIER— 
CLASS C TELEVISION SERVICE 

Maximum CCS Ratings, Absolute-Maximum Values Up to 216 MHz 
DC Plate Voltage   3000 V 

DC Grid No. 2 Voltage   750 V 

DC Grid No. 1 Voltage (white level)  —250 V 

DC Plate Current   750 mA 

Grid No. 2 Input   25 

Plate Dissipation   1000 

Grid No. 1 Current   100 mA 

MECHANICAL 

Operating Position   Any 

Weight (Approx.)   3/4 lb (0.3 kg) 

THERMALa 

Seal Temperature (Plate, Grid No.2, 
Grid No.1, Cathode-Heater and Heater)   250 max. 0C 

Plate-Core Temperature   250 max. °C 

a See Dimensional Outline for temperature measurement points. 

b Keep all stippled regions clear. Do not allow contacts or circuit 

components to protrude into these annular volumes. 

Detailed performance and application information is available 

through your RCA Sales Office, Distributor, or write to 

RCA Commercial Engineering, Harrison, N.J. 07029. 
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DIMENSIONAL OUTLINE 

AIR COOLED 
RADIATOR 

PLATE CORE 
TFMPFRATURE 
MEASUREMENT 

POINT 

PLATE TERMINAL 

GRID-No. 2 
TERMINAL  

GRID-No .I   
TERMINAL 

HEATER -CATHODE  TERMINAL 

I I 

F__'\.\ REFERENCE 
LINE 

HEATER TERMINAL 

SEE FOOTNOTE (b) • TEMPERATURE 
CERAMIC MEASUREMENT POINT 

921. S- 2540v 

DIMENSION INCHES MILLIMETERS  

A Max. 2.52 (64.0) Dia. 

B Min. 1.745 (44 32) Dia. 

C Min. 1.590 (40.38) Dia. 

D Min. 1.990 (32.76) Dia. 

E Min. 0.99 (25.14) Dia. 

F Max. 0.67 (17.02) Dia. 

G Max. 2.44 (62.0) 

H 1.98 ± .04 (50.29 ± 1.01) 

J 0.830 + 035 (21.08 ± .88) 

K 0.575 ± .025 (14.61 ± .63) 

M 0.20 ± .02 (5.08 ± .51) 

N 0.40 ± .02 (10.16 ± .51) 

P 0.385 ± .025 (9.78 ± .63) 
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VHF-TV Amplifier Tube 
1350W Peak Sync. Output in VHF-TV Service 

CERMOLOX Full Input to 400 MHz 

Sturdy, Reliable Matrix Oxide Cathode 

ELECTRICAL 

Heater-Cathode: 

Type  Unipotential, Oxide Coated, Matrix Type 

Voltagea lac or dc) . { 5.5 typ. V 
5.8 max. V 

Current l@ 5.5 V)   17.3 A 

Minimum heating time   180 

Mu Factorb   6.5 
(Grid No.1 to Grid No.2) 

GRID-MODULATED RF POWER AMPLIFIER— 

CLASS C TELEVISION SERVICE 

MAXIMUM CCS RATINGS, Absolute-Maximum Values: 

Up to 400MHz 

DC Plate Voltages   3500 V 

DC Grid-No. 2 Voltages   1000 V 

DC Plate Current     1.25 A 

Grid-No. 2 Input   50 

Plate Dissipation  1500 

Grid-No. 1 Current   200 mA 

MECHANICAL 

Operating Position   Any 

Weight (Approx./   2 lbs (0.9 kg) 

THERMALa 

Seal Temperature   250 max. °C 

Plate Core Temperature   250 max. °C 

a See Dimensional Outline for temperature measurement points. 

Keep all stippled regions clear. In general do not allow contacts 

to protrude into these annular regions. If special connectors are 
required which may intrude on these regions, contact RCA Power 
Tube Application Engineering, Lancaster, Pa., for guidance. 

Detailed performance and application information is available 

through your RCA Sales Office, Distributor, or write to 

RCA Commercial Engineering, Harrison, N.J. 07029. 
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AIR 
COOLED 
RADIATOR 

PLATE . S:SETZET2E2:: •• 
TERMINATj 
CONTAPT 

GRIC-No 2 
TERMINAL 

GRID-No I 
TERMINAL 

HEATER -
CATHODE 
TERMINAL 

T  "k- HEATER 
TERMINAL 

r -rj NOTE 2 

CM CERAMIC INSULATOR 

• TEMPERATURE 
MEASUREMENT POINT 92CS-17584 

DIMENSION INCHES MILLIMETERS 

A 3.72 ± .03 (94.49 ± 76)Dia. 

B Min. 3.210 (81.54) Dia. 

C Min. 3.010 (76.45) Dia. 

D Min. 2.307 (58.60) Dia. 
E Min. 1.710 (43.41) Dia. 

F Max. 0.725 (18.41) Dia. 

G 3.24 ± .10 (82.3 ± 2.5) 
H 2.78 ± .07 (70.61 ± 1.78) 
J 2.19 ± .04 (55.63 ± 1.02) 

K Min. 0.85 (21.59) 
+ 005 + .127 ) 

M 1.160 000 .  
(29.464 

N 0.82 ± .03 (20.83 ± .76) 
P 0.200 ± .025 (5.08 ± 63) 
R 0.37 ± .03 (9.40 ± .76) 

S 0.46 ±.03 (11.68 ±.76) 
T Min 0.200 (5.08) 
U Min. 0.250 (6.35) 
V Min. 0.105 (2.66) 

IMCM Electronic Components 
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Beam Power Tube 

CERMOLOX 

5,000 Watts PEP Output 10,000 Watts Output 

Full Input to 400 MHz Telegraphy or FM Telephony 

Sturdy, Reliable, Thoriated Tungsten, Mesh Filaments 

' 

ELECTRICAL 

Filamentary Cathode: 

Type  Thoriated-Tungsten Mesh 

Voltage (ac or dc)   5.7 typ-6.0 max. V 
Current: 

Typical value at 5.7 volts-  125 A 

Maximum value for starting 

even momentarily  300 A 

Cold Resistance   0.005 

Minimum heating time  15 

Mu-Factor (Grid No.2 to Grid No.1)   10 

MAXIMUM CCS RATINGS, Abselute-Maxlmum Values: 

Up to 400 MHz 
DC Plate Voltage   7000 V 

DC Grid-No.2 Voltage   1500 V 

DC Plate Current at Peak of Envelope   40 A 
PI ate Dissipation   5.0 kW 
MECHANICAL 

Operating Position   Vertical, either end up 

Weight (Approx.)  6 lb (2.7 kg) 

THERMAL° 

Seal Temperature   250 max. °C 

Plate-Core Temperature   250 max. °C 

O See Dimensional Outline for temperature measurement points. 

Keep all stippled regions clear. Do not allow contact or 

circuit components to intrude into these annular volumes. 

- Detailed performance and application information is avail-

\-- able through your RCA Sales Office, Distributor, or write to 

RCA Commercial Engineering, Harrison, NJ 07029. 
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DIMENSIONAL OUTLINE 

AIR FLOW 

AIR COOLED 
RADIATOR 

PLATE 
TERMINAL 

GRID-No.2 
TERMINAL 

GRID-No.1 
TERMINAL 

HEATER-CATHODE 
TERMINAL 

TERMINAL 

  SEE FOOTNOTE(b) • TEMPERATURE 
rEfigA CERAMIC MEASUREMENT POINT 

920.1-2542V 

DIMENSION INCHES MILLIMETERS 

A Dia. 4.570 Max. 116.07 Max. 

B Dia. 3.235 Min. 82.17 Min. 

C Dia. 3.014 Min. 76.52 Min. 

D Dia. 2.3o7 Min. 58.60 Min. 

E Dia. 1.840 Min. 46.74 Min. 

F Dia. 1.210 Max. 30.73 Max. 

G 4.795 ± .080 121.79 ± 2.03 

H 4.140 ± .050 105.16 ± 1.27 

j 1.940 ± .040 49.28 ± .101 

K 1.330 ± .030 33.78 ± .76 

M 0.200 ± .025 5.08 ± .63 

N 0.475 ± .035 12.06 ± .88 

P 0.650 ± .030 16.51 ± .76 

o 
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Beam Power Tube 
CERMOLOX 

10,000 Watts PEP Output 15,000 Watts Output 
Full Input to 400 MHz Telegraphy or FM Telephony 
Sturdy, Reliable, Thoriated Tungsten, Mesh Filaments 

ELECTRICAL 
Filamentary Cathode: 

Type Thoriated-Tungsten Mesh 

Voltage (AC or DC)  5.7 typ,-6.0 max. V 
Current: 

Typical value at 5.7 volts  125 A 

Maximum value for starting 

even momentarily  300 A 

Cold Resistance 0  005 

Minimum heating time   15 

Mu-Factor, (Grid-No.2 to Grid-No.1)   10 

MAXIMUM CCS RATINGS, Absolute-Maximum Values: 

Up to 400 MHz 
DC Plate Voltage   8000 V 

DC Grid-No.2 Voltage   1650 V 

DC Plate Current at Peak of Envelope  4.0 A 

Plate Dissipation   12.5 kW 
MECHANICAL 

Operating Position  Vertical, either end up 
Weight (Approx.)   10 lb (4.54 kg) 
THERMAL ° 

Seal Temperature (Plate, grid No.2, grid No.1, 
cathode heater, 2nd heater)   250 max. °C 

Plate-Core Temperature   250 max. °C 

° See Dimensional Outline for temperature measurement points. 

Keep all stippled regions clear. Do not allow contacts or 

circuit components to protrude into these annular volumes. 

Diameters of stippled areas above air-cooled radiator, 

plate terminal contact surface, and grid-No.2 terminal 

contact surface shall not be greater than its associated 
diameter. 

' Detailed performance and application information is avail-

able through your RCA Sales Office, Distributor, or write to 

RCA Commercial Engineering, Harrison, NJ 07029. 
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DIMENSIONAL OUTLINE 
AIR FLOW 

AIR COOLED 
RADIATOR 

PLATE 
TERMINAL 

GRID-No.2 
TERMINAL 

GRID-No.I 
TERMINAL 

HEATER-CATHODE 
TERMINAL 

HE 
TERMINAL 

En SEE FOOTNOTE OA OM CERAMIC • TEMPERATURE 
MEASUREMENT POINT 

92LM-2544V 

DIMENSION INCHES MILLIMETERS 

A Dia. 6.135 ±.035 155.83 ±.88 
B Dia. 3.235 Min. 82.17 Min. 
C Dia. 3.014 Min. 76.56 Min. 

D Dia. 2.307 Min. 58.60 Min. 

E Dia. 1.840 Min. 46.74 Min. 
F Dia. 1.210 Max. 30.73 Max. 
G 5.370 ±.080 136.4 ±2.0 

H 4.715 ±.050 119.7 ±1.2 

J 1.940 ± .040 49.28 ± 1.01 

K 1.330 ±.030 33.78 ±.76 

M 0.200 ±.025 5.08 ±.63 

N 0.475 ± .030 12.06 1.76 
P 0.650 ±.030 16.51 ±.76 
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Beam Power Tube 

CERMOLOX 12.5 kW Peak Sync Output 
Full Input to 400 MHz thru VHF-TV High Band 

2.5 kW Carrier for Linear Operation 

ELECTRICAL 

Filamentary Cathode: 
Type  Thoriated-Tungsten Mesh 

Voltage (ac or de)   5.7 typ.-6.0 max. V 

Current: 
Typical value at 5.7 volts   125 A 
Maximum value for starting 

even momentarily   300 A 
Cold Resistance   0.005 a 
Minimum heating time  15 

Mu-Factor (Grid No.2 to Grid No.1)  20 

MAXIMUM CCS RATINGS, Absolute-Maximum Values 

Up to 400 MHz 
DC Plate Voltage   8000 max. V 
DC Grid-No.2 Voltage   1650 max. V 

DC Grid-No.1 Voltage   —450 max. V 

DC Plate Current   4.0 max. A 
Grid-No.1 Input  150 max. W 
Grid-No.2 Input   250 max. W 
Plate Dissipation   12500 max. W 

MECHANICAL 

Operating Position   Vertical, either end up 

Weight (Approx.)  10 lb (4.54 kg) 

THERMAL ° 

Seal Temperature (Plate, grid No.2, 
grid No.1, filament-cathode 

and filament)   250 max. °C 

Plate-Core Temperature   250 max. °C 

°See Dimens ional Outline for temperature measurement pointe. 
b Keep all strippled regions clear. Do not allow contacts or 

circuit components to protrude into these annular regions. 

Detailed performance and application information is available 

through your RCA Sales Office, Distributor, or write to RCA 
Commercial Engineering, Harrison, N.J. 07029. 
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DIMENSIONAL OUTLINE 

ism care «maw 

AM RAM 

• TIMM. TEMAATIIIIIl 
MUROILIODIT POOR 

FOIIIT11011 16111-811.101 

DIMENSION INCHES MILLIMETERS 

A Dia. 6.135 ± .035 155.83 ± .88 

B Dia. 3.235 Min. 82.17 Min. 

C Dia. 3.014 Min. 76.56 Min. 

D Dia. 2.307 Min. 58.60 Min. 

E Dia. 1.840 Min. 46.74 Min. 

F Dia. 1.210 Max. 30.73 Max. 

G 5.370 ±.080 136.4 ±2.0 

H 4.715 ± .050 119.7 ± 1.2 

J 1.940 1.040 49.28 ±1.01 

K 1.330 ±.030 33.78 ±.76 

M 1.005 ±.020 25.53 ±.51 

N 0.200 ±.025 5.08 ±.63 

P 0.475 ± .030 12.06 ± .76 

R 0.650 ±.030 16.51 ±.76 

_ 
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8807 
Beam Power Tube 

CERMOLOX 20 kW Peak Sync Output 
Full Input to 400 MHz Forced-Air-Cooled 

3.75 kW Carrier for Linear Operation 

ELECTRICAL 
Filamentary Cathode, Thoriated-
Tungsten Mesh Type: 

Voltage (ac or dc)  
4 9.5 typ. V 

10.0 max. V 

Current: 

Typical value at 9.5 volts  145 A 

Maximum value for starting, 
even momentarily   300 A 

Cold Resistance   0.01 

Minimum heating time   15 

Mu-Factor (Grid No.2 to Grid No.1)  10 

MAXIMUM CCS RATINGS, Absolute-Maximum Values 
Up to 400 MHz 

DC Plate Voltage   10,000 max. V 

DC Grid-No.2 Voltage   2000 max. V 

DC Plate Current at Peak of Envelope 6.0 max. A 

DC Grid-No.1 Current  500 max. mA 

Grid-No.2 Input  450 max. W 

Plate Dissipation  15 max. kW 

MECHANICAL 

Operating Position   Vertical, either end up 

Weight (Approx.)  12 lb (5.5 kg) 

THE RMAL 
Seal Temperature   250 max. °C 

(Plate, Grid No.2, Grid No.l. 
Cathode-Filament, and Filament) 

Plate-Core Temperature   250 max. °C 

°See Dimensional Outline for temperature measurement points. 

bKeep all strippled regions clear. Do not allow contacts or 
circuit components to protrude into these annular regions. 

Detailed performance and application information is available 
through your RCA Sales Office, Distributor, or write to RCA 
Commercial Engineering, Harrison, N.J. 07029. 
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DIMENSIONAL OUTLINE 

MN RON 

CD 

PLATE CO. TEMPE/WM 
.OLILEUNLINENT POINT 

Nil 

( 

  SEE FOOTNOTE ON 
Maa CERAMIC ../LAIOT 

1E4 TOMENATON, 
rlaIndePatert INNYT 

DIMENSION INCHES MILLIMETERS 

A Dia. 7.075 ± .035 179.71 ± .89 
B Dia. 3.235 Min. 82.17 Min. 

C Dia. 3.014 Min. 76.56 Min. 
D Dia. 2.307 Min. 58.60 Min. 

E Dia. 1.840 Min. 46.74 Min. 

F Dia. 1.210 Max. 30.73 Max. 

G Dia. 1.314 Min. 33.38 Min. 
H Dia. 0.620 Max. 15.75 Max. 

J 7.345 Max. 186.56 Max. 

E 6.30 Max. 160.0 Max. 
M 5.50 Ref. 139.7 Ref. 

N 2.04 ± .04 51.8 ± 1.0 
P 1.33 ±.03 33.8 ±.8 

R 0.325 Ref. 8.26 Ref. 
S 0.200 ±.025 , 5.08 ±.63 
T 0.50 ± .03 12.7 ± .8 

U 0.76 ± .04 19.3 ± 1.0 
V 0.25 Ref. 6.4 Ref. 
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8811 
C Band Klystron 

• Gang Tuned Cavities 

• Air Cooled 

• High Efficiency 

• High Power Gain 

• Compact 

• Sturdy 

Frequency   

Electrical: 

Cathode 

4.4 to 5.0 GHz 

  Indirectly-heated Tungsten 
Dispenser Cathode 

Filament: 

Voltage 

Current at 6.5 V   

Maximum current  

Warmup time (min.)   

Mechanical: 

Mounting Position   

6  5 ± 0.5 V 

7.6 A 

8.2 A 

180 s 

Any 

Length (max.)   (393 mm) 15.5 in 

Width (max.)   (267 mm) 10.5 in 

Weight (approx.)   (17.2 kg) 38 lb 

In commercial pack   (18.1 kg) 40 lb 

In military pack   (22.5 kg) 50 lb 

Thermal: 

Collector Temperature (max.)   260 °C 

Body Temperature (max.)   150 °C 

Tuner Fin Temperature (max.)   150 PC 

Electron Gun Potting 

Insulation temperature (max.)   250 °C 

Storage temperature (min.)   -65 PC 

Cooling 

Forced air flow across the collector, body, and tuner, is required. 

Typical air requirements for operation with 20° C ambient air tem-
perature at sea level are: 

Min Reg Max 
Air Flow Press-Drop 
lb/min kg/min in H20 cm H20 

Collector   7.5 3.4 2.0 5.1 

Body & Tuners   0.85 0.38 0.75 1.9 

rwili Electronic 
  LJ Components 

DATA 1 
10-71 



8811 
Performance 

Maximum CW Ratings, Absolute-Maximum Values: 

DC Beam Voltage   8.5 kV 

DC Beam Current   600 mA 

DC Body Current   60 mA 

Surge Current   25 A 

Load VSWR   2.0:1 

Input VSWR   2.0:1 

Typical CW Operation: 

High Efficiency Tuned 

Frequency 4.4 Gas 5.0 MU 

DC Beam Voltage   8.0 8.0 kV 

DC Beam Current   520.0 520.0 mA 

Typical CW Operation (coned.) 

High Efficiency Tuned 

Frequency 4.4 GHz 5.0 GHz 

DC Body Current   10.0 10.0 mA 

RF Power Output   1.60 1.45 kW 

Bandwidth (3 dB)   8.0 10.0 MHz 

Efficiency   39.0 35.0 

Gain   45.0 45.0 dB 

Drive   50.0 50.0 mW 

Load VSWR   1.05:1 1.05:1 - 

Input VSWR  1.3:1 1.3:1 

High Gain Tuned 

Frequency 

DC Beam Voltage   

DC Beam Current   

DC Body Current   

RF Power Output   

Bandwidth (3 d8)   

Efficiency   

Gain   

Drive   

Load VSWR   

Input VSWR  

4.4 GHz 5.0 GHz 

8.0 8.0 kV 

520.0 520.0 mA 

10.0 10.0 mA 

1.45 1.30 kW 

6.0 8.0 MHz 

35.0 31.0 

52.0 52.0 dB 

10.0 10.0 mW 

1.05:1 1.05:1 

1.3.1 1 3.1 

o 
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o 
Broadband Tuned 

Frequency 4.4 GHz 5.0 GHz 

DC Beam Voltage   8.0 8.0 kV 

DC Beam Current   520.0 520.0 mA 

PC Body Current   10.0 10.0 mA 
RF Power Output   1.5 1.4 kW 

Bandwidth (3 dB)   13.0 19.0 MHz 
Efficiency   36.0 33.0 % 

Gain   42.0 42.0 dB 

Drive   100.0 100.0 mW 

Load vswn   1.05:1 1.05:1 — 

Input VSWR  1.31 1.3:1 — 

General Information 

Installation and Operation 

No installation or operation should be attempted without 

first consulting the Installation and Operating Instructions 

shipped with each tube or available on request from Super 

Power Marketing, RCA, Lancaster, PA. 

RCA reference publications required for the installation and 
operation of this device include the following: 

Data Sheet — RCA-8811 

Application Note AN 4213 

Application Guide 10E-279A 

These publications are available as a complete packet — re-

quest PWR 542 "Applications Information for the RCA. 

8811 klystron." 

Personnel Safety 

The high voltages and microwave radiations from this device 

can be dangerous to life. High voltage shielding and inter-

lock precautions must be taken and all rf connections must 

be tightly closed and rf terminals shielded. 

Packaging 

Two types of packaging are available with these tubes; Com-

mercial Pack and Military Pack. The customer specifies the 

desired type. 
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The Commercial Pack is made of nesting carboard cartons 

with the inner carton shock-mounted. The Military Pack 

complies with MIL-S-4473C for air shipment. It uses a her-

metically-sealed metal container which protects the tube 

and serves to shield the area surrounding the pack from 

stray magnetic fields set up by the klystron focusing magnet. 

In shipment, the tube is enclosed in a polyethylene bag to pre-

vent dust and other particles from collecting in the waveguide 

or tuning system. It is recommended that the tube be stored 

in the bag and in the shipping container when not in use. 

Dust or other unwanted particles in the waveguide can cause 

arcing during operation and subsequent tube destruction. 

Cooling 

Air ducts must be provided to connect to the top of the col-

lector and the tuner cooling duct. See Outline Drawing. 

Mounting 

Four holes are provided in the gun-end of the focusing mag-

net for mounting purposes. Only non-magnetic studs should 

be used. 

Thermocouple 

A thermocouple mounted on the collector provides a signal 

output for excessive collector temperature. This output is 

used to operate protective circuitry. 

Tuning 

Tuning is accomplished by a single knob which "gang-tunes" 

all four cavities simultaneously. The second, third and out-

put cavities may be individually trimmed tor optimizing the 

tube performance at any frequency within the tube opera-

ting band. See Outline Drawing. 

Protection Circuits 

Protection circuits serve a threefold purpose: safety of per-

sonnel, protection of the tube and protection of tube cir-

cuits. Consult Application Guide 10E-279A for complete 

information on protection circuits. 
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8811 
DIMENSIONAL OUTLINE 

(Top View) 

L.— —l e-

ENLARGED END  
VIEW OF SHAFTS  

AR 
(4) SHAFTS 

(Bottom View) 

TUNER COVER 

COLLECTOR 
GROUND CONNECTION 

THERMOSTAT 
CONNECTION 

AR 

NAME PLATE AND 
SERIAL NUMBER 

(I) HOLE 
r GROUNDING 

TERMINAL 

MARKED El 
(NOTF III 
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8811 
Tabulated Dimensions for the Dimensional Outline 

Dimension Specified Values 

Reference Inches Millimeters 

A 15.5 max. 393.7 max. 

13 4.06 ±.12 103.1 ± 3.0 

C 1.80 ±.12 45.7 ± 3.0 

D 3.5 max. 88.9 max. 

E 3.00 ± .06 76.2 ± 1.5 

F 3.80 ±.12 96.5 ±3.0 

G 0.68 ± .05 17.3 ± 1.3 

H 1.80 ± .09 45.7 ± 2.3 

+.15 +3.8 
J 0.68 17.3 

- .10 - 2.5 

K 6.25 max. 158.8 max. 

M 1.50 ±.03 38.1 ± .8 

N Dia. 4.12 ±.03 101.6 • ± .8 

P Dia. 2.130 ± .015 54.10 ± .38 

R 10.5 max. 266.7 max. 

S 6.5 ± .5 165.0 ± 13.0 

T Dia. 0.250 ± .015 6.35 ± .38 

U 13.50 ± .25 343.0 ± 6.0 

✓ 3.25 max. 82.55 max. 

W 5.00 ± .06 127.0 ± 1.5 

X 2.50 ±.06 63.5 ± 1.5 

Y 1.00 ± .06 25.4 ± 1.5 

Z 2.00 ±.06 50.8 ± 1.5 

AA 3.00 ! .06 76.2 ± 1.5 

AB 2.10 ± .02 53.34 ± .51 

AC 0.201 ± .010 5.11 ± .25 

AD 1.00 ±.03 25.4 ± .8 

AE 2.00 ± .03 50.8 ± .8 

AF 3.25 ± .02 82.55 ± .51 

AG 3.75 ! .03 95.3 ± .8 

AH 0.25 ± .03 6.4 ± .8 

Ai 0.62 ± .03 15.8 •±• .8 

AK 0.440 ± .010 11.18 ±.25 

AL 0.230 ± .005 5.84 ± .13 

AM Dia. 0.249 ± .002 6.325 ± .051 

AN 0.125 ± .030 3.2 ± .8 

AP 3.00 ± .06 76.2 ± 1.5 

AR 4.75 ± .12 120.6 ± 3.0 
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Notes for Dimensional Outline 

1. Mates with Type "N" Connector UG-21 B/U or equivalent. 

2. Dimension applies to Shaft No.1 only. 

3. Dimension applies to Shafts No.'s 2, 3, and 4 only. 

4. Mates with UG-149 A/U or equivalent. 

6. Holes 10-32 UNF-213 equally spaced on 3.250 ±.032 (82.6 ± 
.8 mm) dia. circle. 

6. Holes 0.437 ± .062 (11.1 ± 1.6 mm) thru (One side only). 

7. High-Voltage Lead Designation: Heater Lead — Yellow 
Heater-Cathode Lead — White 

8. Thru-holes checked with gauge. 

9. Three spaces between shafts are 0.70 ± .03 (17.8 ± .8 mm) 

and add to 2.100 (53.34 mm). Shafts are numbered as shown. 
(1) Gang tuner, (2) Cavity two, (3) Cavity three, (4) Output 
cavity. 

10. Tolerance for this dimension applies to location of four 0.201 

(5.11 mm) holes. 

11. Hole No.6-32 UNC-28, 0.25 (6.35 mm) minimum depth. 
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The Beam Current Characteristic, Gain Characteristic, and Output 
Characteristic curves shown under Type 4658 also apply to Type 

8811. 
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CW Klystron Amplifier 
High Power Output 

Very High Gain 

Long Life, High Reliability 

Integral Cavity Construction 

Water/Vapor Cooled 

Electromagnet Focusing 

Easy to Install and Operate 

Modulating Anode — permits 

both visual and aural 
application with 
a single beam supply 

Electrical 

Frequency Range  470-566 MHz 

Cathode Type   Indirectly heated, tungsten dispenser cathode 

Heater (dc or 50-60 Hz): 

Volta   6.0 ± 0.5 V 

Current @ 6.0 V, typical   16.4 A 

Surge current, maximum  , 30.0 A 

Warm-up time, minimum   180 sec 

Focusing   RCA-AJ2166 Electromagnet 

Mechanical 

Mounting Position   Vertical, cathode down 

Dimensions, Maximum: 

Height  (1485.9 mm) 58.5 in 

Width   (381.0 mm) 15.0 in 

Weight, Approximate: 

Uncrated   (90.7 kg) 200 lbs 

Crated  (213.1 kg) 470 lbs 

Inlet Coolant Connector Mates with Hansen 82.H16 

Outlet Coolant Cdnnector  Mates with Hansen LL3-H21 

Steam Outlet   See Dimensional Outline 

Electrical Connections 

RF Input   UG-228/U jack mates with UG-21D/U plug 

RF Output  See Dimensional Outline 

Col lectorb   Pins F and G, Cannon Rec•c 
Thermocouple: 

Chromel   Pin H Cannon Rec.e 

Alumel   Pin J Cannon Rac.c 

Body   Pin E Cannon Rec•c 
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Modulating Anode   See Dimensional Outline 

Heater-Cathode   See Dimensional Outline 

Heater   See Dimensional Outline 

Interlock #1   Pins A and B, Cannon Ftec.c 

Interlock #2   Pins C and 0, Cannon Rec.0 

Thermal 

Collector Temperature 

Body Temperature 

  145 

  100 

Electron Gun Insulator Temperature   250 

Storage Temperature   -65 

Coolant Reauirements 

Collector and Body 

Water flow   (7.5 lint) 

Inlet water temperature   

Electron Gun 

Forced air flow   (24 lis) 

Water Pressure Differential for 
Typical Flow of 2.1 gpm (3.5 kg/cm2) 

Water Pressure at any Inlet .... (4.2 kg/cm2) 

Maximum Ratings, Absolute-Maximum Values 

Beam Voltage, DC   

Beam Current, DC   

Body Current, DC   

Modulating Anode Voltage, DC   

Load VSWR  

Typical Operation, UHF Television Service 
(Visual 471.25 MHz, Aural 475.75 MHz) 

Collector Voltage, DCf  

Body Voltage, DC   

Beam Current, DC  

Body Current, DC9   

max. 0( 

max. 0C 

max. °C 

min. 0C 

2.0 min. gem 

70 max. 0C 

50 min. cfm 

50 max. psi 

60 max. psi 

20 

5.5 

250 

20 

IllaX. 

ITIOX. 

Tax. 

max. 

1.5:1.0 

Visual Aural 

O 0 

O 0 

4.7 2A 

70 15 

kV 

A 

rnA 

kV 

V 

V 

A 

mA 

C) 

O 

O 
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_  

o 

o 

o 

Modulating Anode Voltage, DC   0 -6 kV 

Modulating Anode Current, DC   1.5 1.0 mA 

Cathode Voltage, DC   -18 -18 kV 

Focusing Current, DC (Typical 
with RCA-AJ2166 Electromagnet)   28 28 

Load VSWR   1.1:1 1.1:1 

Drive Power, for Visual Peak-of-
Sync or Aural CW   10 1.1 W 

Output, for Visual Peak-of-Sync or 
Aural CW   31 12 kW 

Gain   35 40 dB 

Efficiency  37 28 % 

A 

a Careful attention to maintaining the minimum value of filament 
voltage consistent with adequate emission will result in conserv-
ing the life of the tube. 

b Pins F and G must always be used in parallel. 

C Type CA22365-2729 Cannon Receptacle. 

d All water must be removed from the water course during storage. 

e Cooling air blower must be directed toward the electron gun and 

located within a distance of 24 inches. 

A DC ammeter make the connection between the collector and 
ground. 

V The body is connected directly to ground. Body current Is mea-
sured in the ground leg of the beam power supply. 

General Information 

Cooling 

The electron gun is cooled by forced-air directed at the 

cathode-seal area. Air flow must be at least 50 cfm. (24.0 
1/sec) The remainder of the tube is cooled by water/vapor 

system with water cooling the re3onators and drift-tube sec-

tions and vapor cooling the collector. 

The use of distilled water is essential. The liquid flow must 

start before application of any voltages and preferably 

should continue for five minutes after removal of voltages. 

Interlocking of the liquid flow through each of the cooled 

elements with the beam supply is recommended to prevent 

damage in case of cooling failure. 
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A steam exhaust sleeve must be provided for the top of the 
klystron boiler. A flexible, neoprene type is recommended. 

The sleeve is placed over the lip provided at the top of the 

boiler (see Dimensional Outline) and clamped securely in 

place for a water-tight connection. 

Electrical Connections to Tube Terminals 

Connections to the Heater, Heater-Cathode and Modulating 
Anode Terminals (see Dimensional Outline) are made with 

preformed finger stock or knife blade type fuse clips. Care 

should be taken when making these connections not to 

place excessive stress on the ceramic-to-metal seals. 

Protection Circuits 

Protection circuits serve a threefold purpose: safety of per-

sonnel, protection of the tube and protection of tube cir-

cuits. Consult Application Note AN4206 for complete in-

formation on protection circuits required. 

RF Output Coaxial Adapter 

The RF output coaxial adapter shown in the klystron Out-
line Drawing is shipped as a separate item within the tube 

crate. It must be screwed on after the tube is installed with-

in the electromagnet. 

Installation and Operation 

RCA reference publications required for the installation and 

operation of this device include the following: 

Data Sheet — RCA-8824 

Application Note AN4206 

Application Guide 10E-279A 

These publications are available as a complete packet — re-

quest PWR-537, "Applications Information for the RCA-

8824 Super-Power Klystron," 

o 
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Personnel Safety 

The high voltages and microwave radiations from this device 

can be dangerous to life. High voltage shielding and inter-

lock precautions must be taken and all rf connections must 

be tightly closed and rf terminals adequately shielded. 

This device, in operation, may produce X-radiation which 

can constitute a health hazard. Shielding or other pre-

cautions may be required. 

Packaging 

The klystron is shipped in a specially designed shipping 

crate featuring steel tracks for receiving the rollers on the 

tube sides. Unpacking instructions are attached to the crate. 

RCA AJ2166 Electromagnet 

The RCA 8824 klystron is designed to be mounted in and 

its beam focused by the water-cooled, single-coil electro-

magnet, RCA AJ2166. The exposed surfaces of the electro-

magnet are treated by painting or plating to resist corrosion. 

o 

General Data 

Voltage, DC    125 max. V 

Current, DC   30 max. A 

Dimensions  See Outline Drawing 

Weight (approx.)   (158.7 kg)   350 lbs 

Cooling: 

Water flow, minimum   (3.8 1/m) 1 gpm 

inlet temperature, maximum   700 C 

Maximum water pressure differ-
ential for typical flow   13.5 kg/cm2) 50 psig 

Maximum water pressure at 
any inlet   14.2 kg/cm2) 60 psig 
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Operating Considerations 

Typical operating coil currents are noted under "Typical 
Operation" data section. 

It is recommended that the coil coolant flow start before 
the application of any coil voltage and preferably continue 
for five minutes after the removal of voltages. Interlocking 
of the coolant flow with the klystron beam and modulating-

anode voltages and coil voltages is highly recommended to 
prevent tube and coil damage in the event of inadequate 

coolant flow. 

The use of a solid-state diode connected in parallel with 
the electromagnet is recommended to prevent excessive 
transient voltage build-up in the event of coil current inter-

ruptions. Connections should be made so the coil current 
will flow through the diode when the polarity of the normal 
coil voltage becomes reversed. 

ELECTROMAGNET DIMENSIONAL OUTLINE 

RED 

COLA 

ViHT 
RED 

COIL 3 

WHT 
RED 

COIL 2 

WHT 
RED 

COIL I 

WHT 

WIRING DIAGRAM  

JUMPERS 

21.000 
- 250 

(533 4 4. 00°) 

TOP VIEW 

3/8 HOSE FITTING (IMPERIAL 26N 
OR EQUAL). (BOTTOM OF MAGNET) 

KULKA 602 TYPE TERMINAL 
BOARD (TOP OF MAGNET) 

7.77 
(197.3) 

o 

23.13 MAX - 
(587.5) 

1.251.02 3.701.02 
(31.71.5) (93.91.5) 

5/16-18 TAP 
2 HOLES 

o 
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ELECTROMAGNET DIMENSIONAL OUTLINE 

FRONT VIEW 

5/16 -18 
SHOULDER-TYPE 
EYE-BOLTS 

31.437 
*.062 
'798.51 

1.571 

26.65" . 
(676.9) 

20.06 .. 1 
(509.5) 

I 12.31" . 
(312.6) T---

4.65 .• 
(He m 

“LOCATION OF I' DIAMETER TUNING PORTS 

KLYSTRON DIMENSIONAL OUTLINE 

TOP VIEW 

RF OUTPUT COAXIAL 
ADAPTOR SLOT 
"WIDTH". 3.75(95 2) 
"DEPTH". 5.25(133.3) 

CAVITY 2 LOADING (NOTE I) 

0.38 

(9.65) 

44.2à.5) 
.66à.02 

19.59 
à 10 
/497.5\ 

1.50i.02 
(38.1i.51 
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CAVITY I LOADING • 
(NOTE I) 

RF INPUT (NOTE II 

RF OUTPUT 

CANNON RECEPTABLE 
CA 22365 - 2729 
(MATES WITH CANNON 

PLUG 24-20) 
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KLYSTRON DIMENSIONAL OUTLINE (Cont'd) 

BOILER 
LIP rE 

DRAIN CONNECTOR 1r MATES WITH HANSEN 
86-H3I 

INLET WATER 
CONNECTOR 
MATES WITH 
HANSEN LU-1421 

A 

ELECTRON GUN 

I--
—HEATER-CATHODE 

zzJz   I HEATER 

P - N 

(81 TUBE 
ROLLERS 

— (NOTE 3) 

- MODULATING ANODE 

92LL 3368R1 
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KLYSTRON OUTLINE DIMENSIONS 

Ref. Inches Millimeters 

A 50.83 ± 0.25 1290.0 ± 6.3 
8 12.40 Max. 314.9 Max. 
C Dia. 0.75 Ref. 19.05 
D Dia. 6.40 ± 0.04 162.56 ± 1.0 
E 0.23 ± 0.04 5.84 ± 1.0 
F 11.00 ± 0.12 279.4 ± 3.0 

G 1.51 ± 0.01 38.35 ± 0.25 
H 27.52 ± 0.06 699.0 ± 1.5 
J Dia. 7.50 Max. 190.5 Max. 
K Dia. 5.00 ± 0.01 127.00 ± 0.25 
L 0.69 ± 0.05 17.53 ± 1.2 

M Dia. 5.00 ± 0.03 127.00 ± 0.76 
N 0.19 ± 0.01 4.82 ± 0.25 

P 0.19 ± 0.01 4.82 ± 0.25 
Q 0.04 1.0 
R 2.79 ± 0.05 70.86 ± 1.2 

S 6.89 ± 0.07 175.0 -F± 1.7 
T 4.16 ± 0.03 105.66 ± 0.76 
U 11.80 ± 0.04 299.72 ± 1.0 
✓ 19.60 ± 0.05 497.8 ± 1.3 
W 26.20 ±0.06 665.5 ± 1.5 
X 30.82 ± 0.09 782.8 ± 2.2 

Y 0.50 ± 0.02 12.70 ± 0.5 
Z Dia. 15.00 Max. 381.0 Max. 

Notes: 

1. UG-22 B/U jack mates with UG-21 D/U 

2. Channel tuning screws 5/16- hex socket head. 

3. Tube rollers mate with RCA AJ2166 electromagnet. 
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DETAIL RF OUTPUT CONNECTOR 

RF OUTPUT 
COAXIAL 
ADAPTER 

SPRING STO 50G 
1-.43.44 3-I/9 •E I A. 

TRANSMISSION LINE 

CANNON RECEPTACLE 
CA 22365 - 2729 

PIN CONNECTIONS 
A I JUMPER , 41/ 16 AWG 
Br 
c I JUMPER, • 16 AWG 
/ 

E BODY (GROUND) 
F COLLECTOR • 
G COLLECTOR 
H CHROMELk THERMOCOUPLE 
J ALUMEL I CONNECTIONS 

—COAX 
SLEEVE 

WORM- DRIVEN 
CLAMPS 

•ALWAVS USE PINS F ANO G IN PARALLEI 

LCENTER 
CONDUCTOR 

92L3 -3373 

More complete information covering the handling, installa-
tion, safety and operation of this type may be obtained 
through an RCA Field Representative or by writing RCA 
Super Power Tube Marketing, Lancaster, PA. 17604. 
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CW Klystron Amplifier 

( 

High Power Output 

Very High Gain 

Long Life, High Reliability 

Integral Cavity Construction 

Water/Vapor Cooled 

Electromagnet Focusing 

Easy to Install and Operate 

Modulating Anode — permits 

both visual and aural 

application with 

a single beam supply 

Electrical 

Frequency Range  566-698 MHz 

Cathode Type   Indirectly heated, tungsten dispenser cathode 

Heater (dc or 50-60 Hz): 

Voltagea   6.0 ± 0.5 V 

Current @ 6.0 V, typical   16.4 A 

Surge current, maximum   30.0 A 

Warm-up time, minimum   180 sec 

Focusing   RCA-AJ2167 Electromagnet 

Mechanical 

Mounting Position   Vertical, cathode down 

Dimensions, Maximum: 

Height  

Width (excluding output connector) 

Weight, Approximate: 

Uncrated   (90.7 kg) 200 lbs 

Crated  (213.1 kg) 470 lbs 

Inlet Coolant Connector Mates with Hansen 62-H16 

Outlet Coolant Connector Mates with Hansen LL3-H21 

Steam Outlet   See Dimensional Outline 

Electrical Connections 

RF Input   UG-228/U jack mates with UG-21D/U plug 

RF Output  See Dimensional Outline 

Collectorb   Pins F and G, Cannon Rec.c 

Thermocouple: 

Chromel   

Alumel   

(1346 mm) 53 in 

1381.0 mm) 15.0 in 

Pin H Cannon Rec,c 

Pin J Cannon Re.c.c 

Body   Pin E Cannon Rec•c 

IMCEM Electronic Components 
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Modulating Anode   See Dimensional Outline 

Heater-Cathode   See Dimensional Outline 

Heater   See Dimensional Outline 

Interlock #1   Pins A and B. Cannon Flec.c 

Interlock #2   Pins C and D. Cannon Rec.0 

Thermal 

Collector Temperature   145 max. °C 

Body Temperature   100 max. °C 

Electron Gun Insulator Temperature   250 max. °C 

Storage Temperature   -65 min. °C 

Coolant Requirements 

Collector and Body 

Water flow   (7.5 1/m) 2.0 min. gpm 

Inlet water temperature   70 max. 0C 

Electron Gun 

Forced air flow   (24 Us) 50 min. cfm 

Water Pressure Differential for 
Typical Flow of 2.1 gpm ... (3.5 kg/cm2) 50 max. psi 

Water Pressure at any Inlet .... (4.2 kg/cm2) 60 max. psi 

Maximum Ratings, Absolute-Maximum Values 

Beam Voltage, DC   

Beam Current, DC   

Body Current, DC   

Modulating Anode Voltage, DC   

Load VSWR   

Typical Operation, UHF Television Service 
(Visual 627.25 MHz, Aural 631.75 MHz) 

20 max kV 

5.5 max. A 

250 max. mA 

20 max. kV 

1.5:1.0 

Visual Aural 

Collector Voltage, DC f  0 0 V 

Body Voltage, DC   0 0 V 

Beam Current, DC   4.7 2.4 A 

Body Current, Deg   70 15 mA 

DUCOM Electronic Components 
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Modulating Anode Voltage, DC   0 -6 kV 

Modulating Anode Current, DC   1.5 1.0 mA 

Cathode Voltage, DC   -18 -18 kV 

Focusing Current, DC (Typical 
with RCA-AJ2167 Electromagnet)   28 28 A 

Load VSWR   1.1:1 1.1:1 — 

Drive Power, for Visual Peak-of-
Sync or Aural CW   10 1.1 W 

Output, for Visual Peak-of-Sync or 
Aural CW   31 12 kW 

Gain   35 40 dB 

Efficiency  37 28 

a Careful attention to maintaining the minimum value of filament 
voltage consistent with adequate emission will result in conserv-

ing the life of the tube. 

• Pins F and G must always be used in parallel. 

C Type CA22365-2729 Cannon Receptacle. 

d All water must be removed from the water course during storage. 

e Cooling air blower must be directed toward the electron gun and 
located within a distance of 24 inches. 

A DC ammeter make the connection between the collector and 

ground. 

9 The body is connected directly to ground. Body current is mea-

sured in the ground leg of the beam power supply. 

GENERAL INFORMATION 

Cooling 

The electron gun is cooled by forced-air directed at the 

cathode-seal area. Air flow must be at least 50 cfm. (24.0 

1/sed l The remainder of the tube is cooled by water/vapor 

system with water cooling the resonators and drift-tube sec-

tions and vapor cooling the collector. 

The use of distilled water is essential. The liquid flow must 

start before application of any voltages and preferably 

should continue for five minutes after removal of voltages. 

Interlocking of the liquid flow through each of the cooled 

elements with the beam supply is recommended to prevent 

damage in case of cooling failure. 

LTUCEM Electronic Components 
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A steam exhaust sleeve must be provided for the top of the 
klystron boiler. A flexible, neoprene type is recommended. 

The sleeve is placed over the lip provided at the top of the 

boiler (see Dimensional Outline) and clamped securely in 

place for a water-tight connection. 

Electrical Connections to Tube Terminals 

Connections to the Heater, Heater-Cathode and Modulating 

Anode Terminals (see Dimensional Outline) are made with 

preformed finger stock or knife blade type fuse clips. Care 

should be taken when making these connections not to 

place excessive stress on the ceramic-to-metal seals. 

Protection Circuits 

Protection circuits serve a threefold purpose: safety of per-
sonnel, protection of the tube and protection of tube cir-

cuits. Consult Application Note AN4206 for complete in-
formation on protection circuits required. 

RF Output Coaxial Adapter 

The RF output coaxial adapter shown in the klystron Out-

line Drawing is shipped as a separate item within the tube 

crate. It must be screwed on after the tube is installed with-

in the electromagnet. 

Installation and Operation 

RCA reference publications required for the installation and 

operation of this device include the following: 

Data Sheet — RCA-8825 

Application Note AN4206 

Application Guide 10E-279A 

These publications are available as a complete packet — re-

quest PWR-538, "Applications Information for the RCA-

8825 'Super-Power Klystron," 

o 

o 

o 

111CM Electronic Components 

DATA 2 



8825 

o 

o 

o 

Personnel Safety 

The high voltages and microwave radiations from this device 

can be dangerous to life. High voltage shielding and inter-

lock precautions must be taken and all rf connections must 

be tightly closed and rf terminals adequately shielded. 

This device, in operation, may produce X-radiation which 

can constitute a health hazard. Shielding or other pre-

cautions may be required. 

Packaging 

The klystron is shipped in a specially designed shipping 

crate featuring steel tracks for receiving the rollers on the 

tube sides. Unpacking instructions are attached to the crate. 

RCA AJ2167 Electromagnet 

The RCA 8825 klystron is designed to be mounted in and 

its beam focused by the water-cooled, single-coil electro-

magnet, RCA-AJ2167. The exposed surfaces of the electro-

magnet are treated by painting or plating to resist corrosion. 

General Data 

Voltage, DC    125 max. V 
Current, DC   30 max. A 

Dimensions  See Outline Drawing 
Weight (approx.)   (158.7 kg)   350 lbs 

Cooling: 

Water flow, minimum   (3.8 lim) 1 gpm 

Inlet temperature, maximum   700 C 
Maximum water pressure differ-
ential for typical flow   43.5 kg/cm21 50 pug 
Maximum water pressure at 
any inlet   14.2 kg/crn21 60 ads 

Electronic 
Components 
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Operating Lonsiaerations 

Typical operating coil currents are noted under "Typical 

Operation" data section. 

It is recommended that the coil coolant flow start before 

the application of any coil voltage and preferably continue 

for five minutes after the removal of voltages. Interlocking 

of the coolant flow with the klystron beam and modulating-
anode voltages and coil voltages is highly recommended to 

prevent tube and coil damage in the event of inadequate 

coolant flow. 

The use of a solid-state diode connected in parallel with 
the electromagnet is recommended to prevent excessive 

transient voltage build-up in the event of coil current inter-

ruptions. Connections should be made so the coil current 

will flow through the diode when the polarity of the normal 

coil voltage becomes reversed. 

ELECTROMAGNET DIMENSIONAL OUTLINE 

TOP VIEW 
RED 

COIL 4 

WHT 
RED 

COIL 3 

WHT 
RED 

COIL 2 

WHT 
RED 

COIL I 

WHT 

JUMPERS 

WIRING DIAGRAM 21.000 
- 250 

(5334 + 000\ 
- 6 4 7.77 

3/8 HOSE FITTING (IMPERIAL 26N 
OR EQUAL) (BOTTOM OF MAGNET) 

KULKA 602 TYPE TERMINAL 
BOARD (TOP OF MAGNET) 

097.3) 

1.251 02 
(31.7 .5) 

23 13 MAX. 
(587 5) 

5/16-18 TAP 

3.701.02 
(93 5) 

2 HOLES 
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ELECTROMAGNET DIMENSIONAL OUTLINE 

FRONT VIEW 

25.94 i 06 
(65912) 

21.91 4* 

(556 5) 

RF OUTPUT COAXIAL 
ADAPTOR SLOT 

5/16 -18 "WIDTH' • 3.75(95.2) 
SHOULDER-TYPE 'DEPTH". 5.25(133.3) 
EYE- BOLTS 

r 0 38 
   (9 65) 

16.384* 
(416.1) 

(258.8) mg,  

400 
(101.6) 

3.001.04 
(76211 0) 

4.50104 
014 311.0) 

1/4-20 TAP 5/16-18 TAP 
2 HOLES 8 HOLES 

-•-.251.02 
(6.351.5) 

» LOCATION OF I" DIAMETER TUNING PORTS 

KLYSTRON DIMENSIONAL OUTLINE 

TOP VIEW 

14.06 1.10 
- f(357)12.5) 

1.501.02 
(38.11.5) 

*F INPUT MOTE II 

RF OUTPUT 

CANNON RECEPTASLE 
CA 22345 - 2729 
IMITES VATH CANNON 

PLUG 24 -20) 

92LL- 3514 
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KLYSTRON DIMENSIONAL OUTLINE (Confd) 

BOILER 
up — 

— T 

BOILER 

DRAIN CONNECTOR 
r MATES WITH HANSEN 136-1131 

INLET WATER CONNECTOR MATES WITH HANSEN LL3-1121 

ELECTRON GUN 

7 j— 

S I  

UR TUBE ROLLERS -(NOTES) 

o 
MODULATING ANODE 

K (....--HEATER -CATHODE 
 = L  HEATER 

P m L ent-1/1811 
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KLYSTRON OUTLINE DIMENSIONS 

Ref. Inches Millimeters 

A 45.77 ± 0.25 1162.6 ± 6.3 

8 12.40 Max. 314.9 Max. 

C Dia. 0.75 Ref. 19.05 Ref. 

D Dia. 6.40 ± 0.04 162.6 ± 1.0 
E 0.23 ± 0.04 5.8 ± 1.0 

F 11.00 ± 0.12 279.4 ± 3.0 

G 1.51 ± 0.01 38.35 ± 0.25 

H 21.97 ± 0.06 558.0 ± 1.5 

J Dia. 7.50 Max. 190.5 Max. 

K Dia. 5.00 ± 0.01 127.00 ± 0.25 

L 0.69 ± 0.05 17.53 ± 1.3 

M Dia. 5.00 ± 0.03 127.00 ± 0.76 

N 0.19 ± 0.01 4.82 ± 0.25 

P 0.19 ± 0.01 4.82 ± 0.25 

O 0.04 Ref. 1.0 Ref. 

R 2.79 ± 0.05 70.86 ± 1.3 

S 6.89 ± 0.07 175.0 -t-± 1.7 

T 3.45 ± 0.03 87.63 ± 0.76 

U 9.65 ± 0.04 245.1 ± 1.0 

✓ 15.85 ± 0.05 402.6 ± 1.3 

W 21.37 -±0.06 542.8 ± 1.5 

X 25.26 ± 0.09 641.6 ± 2.2 
Y 0.50 ± 0.02 12.70 ± 0.5 

Z Dia. 15.00 Max. 381.0 Max. 

Notes: 

1. UG-22 B/U jack mates with UG-21 D/U 

2. Channel tuning screws 5/16' . hex socket head. 

3. Tube rollers mate with RCA AJ2167 electromagnet. 
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DETAIL RF OUTPUT CONNECTOR 

RF OUTPUT COAXIAL ADAPTER SPPUM6 STD, 50 11 044 3-1 /8 " E.I.A. TRANSMISSION LPiE 

CANNON RECEPTACLE CA 22365 - 2729 PIN CONNECTIONS A 1 JUMPER , • 16 AWG 
BI 
C t JUMPER, • 16 AWG D E BODY (GROUND) F COLLECTOR • G COLLECTOR H CHROMELk THERMOCOUPLE J ALUMEL / CONNECTIONS 

_COAX SLEEVE WORM- DRIVEN CLAMPS 

'ALWAYS USE PINS F ANO G IN PARALLEL 

LCENTER CONDUCTOR 
92LS-3373 

More complete information covering the handling, installa-
tion, safety and operation of this type may be obtained 

through an RCA Field Representative or by writing RCA 

Super Power Tube Marketing, Lancaster, PA. 17604. 
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UHF TV Klystron Amplifier 

( ) 

• Water/Vapor Cooled 

• Electromagnet Focusing 

• High Power Output 

• Very High Gain 

• Easy to Install and Operate • Long Life, High Reliability 

• Modulating Anode — permits • Integral Cavity Construction 

both visual and aural application 

with a single beam supply 

General Data 

Electrical: 

Frequency Range  698-890 MHz 

Cathode Type  Indirectly heated, tungsten-dispenser cathode 

Heater (dc or 50-60 Hz): 

Voltagea   6.0 ± 0.5 V 

Current @ 6.0 V, typical   16.4 A 

Surge current, maximum   30.0 A 

Warm-up time, minimum   180 sec 

Focusing   RCA-AJ2168 Electromagnet 

Mechanical: 

Mounting Position   Vertical, cathode down 

Dimensions, Maximum: 

Height  (1165 mm) 45.9 in 

Width (excluding output connector)  (330 mm) 13.0 in 

Weight, Approximate: 

Uncrated  (81.6 kg) 180 lbs 

Crated   (204 kg) 450 lbs 

Inlet Coolant Connector   Mates with Hansen LL3-H21 

Outlet Coolant Connector   Mates with Hansen LL6-H31 

Steam Outlet   See Dimensional Outline 

Electrical Connections: 

RF Input   UG-22B/U jack mates with UG-21D/U plug 

RF Output   See Dimensional Outline 

Col I ectorb   Pins F and G. Cannon Rec.e 

Thermocouple: 

Chromel   Pin H Cannon Rec.a 

Alumel   Pin J Cannon Rec•c 

Electronic 
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Body   Pin E Cannon Rec•c 

Modulating Anode  See Dimensional Outline 

Heater-Cathode   See Dimensional Outline 

Heater   See Dimensional Outline 

Interlock No.1   Pins A and B, Cannon Rec•c 

Interlock No.2   Pins C and D, Cannon Hec.c 
Thermal: 

Collector Temp. (max.)   145 OC 

Body Temperature (max.)   100 OC 

Electron Gun Insulator Temp. (max.)   250 0C 

Storage Temp.d (min.)  —66 °C 

Coolant Requirements: 

Collector and Body 

Water flow (min.)   (0.125 l/s) 2.0 gpm 

Inlet water temperature (max.)  70 oc 

Electron Gun 

Forced air flowe (min.)  (24 Its) 50 cfm 

Water Pressure Differential for 3.5 kg/cm2 

50 Typical Flow of 2.1 gpm (max.)    psi 

{4.2 kg/cm2 60 psi 
Water Pressure at any 
Inlet (max.)   

Maximum Ratings, Absolute-Maximum Values 

Beam Voltage, DC   20 max. kV 

Beam Current, DC   5.5 max. A 

Body Current, DC   250 max. mA 

Modulating Anode Voltage, DC   20 max. kV 

Load VSWR   1.5:1.0 

Typical Operation, UHF Television Service 

(Visual 699.25 MHz, Aural 703.75 MHz) 

Visual Aural 

Collector Voltage, DC f   0 0 V 

Body Voltage, DC   0 0 V 

Beam Current, DC   4.7 2.4 A 

Body Current, DC 11   70 15 mA 

Modulating Anode Voltage, DC  0 —6 kV 

Modulating Anode Current, DC   1.5 1.0 mA 

Cathode Voltage, DC —18 —18 kV 

EICIM Electronic Components 
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o 

o 

o 

o 

Focusing Current, DC (Typical 
With RCA-AJ2168 Electromagnet)   28 28 A 

Load VSWR   1.1:1 1.1:1 

Drive Power for Visual Peak-of-
Sync or Aural CW   10 1.1 

Output, for Visual Peak-of-Sync or 
Aural CW   31 12 kW 

Gain   35 40 dB 

Efficiency   37 28 

• Careful attention to maintaining the minimum value of filament 

voltage consistent with adequate emission will result in conserv-
ing the life of the tube. 

b Pins F and G must always be used in parallel. 

• Type CA22365-2729 Cannon Receptacle. 

• All water must be removed from the coolant course during stor-
age and shipping. 

C Cooling-air blower must be directed toward the electron gun and 
located within a distance of 24 inches. 

A dc ammeter makes the connection between the collector and 
ground. 

g The body is connected directly to ground. Body current is mea-
sured in the ground leg of the beam power supply. 

Operating Considerations 

Typical operating coil currents are noted under "Typical 
Operation" data section in this data sheet. 

It is recommended that the coil coolant flow start before 
the application of any coil voltage and preferably continue 

for five minutes after the removal of voltages. Interlocking 
of the coolant flow with the klystron beam and modulating-

anode voltages and coil voltages is highly recommended to 

prevent tube and èoil damage in the event of inadequate 

coolant flow. 

The use of a solid-state diode connected in parallel with 

the electromagnet is recommended to prevent excessive 

transient voltage build-up in the event of coil current inter-

ruptions. Connections should be made so the coil current 

will flow through the diode when the polarity of the normal 
coil voltage becomes reversed. 
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Dimensional Outline — Klystron 
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Pi Connections - Voltage Socket 

fJumpered F Collector B  
G Collector• 

CIJumpered H Thermocouple (Chrome) D;  
J Thermocouple (Alumel) 

E Body (Ground) *Always use pins F and G in parallel. 

Tabulated Dimensions for Klystron 

o 

Dim. Value - Inches 

A 45.56 + .32 

13 16.33 + .06 

1.50 + .01 

D 13.00 Max. 

E 11.00 + .12 

0.23+04 

G 12.40 Max. 

H 6.40 +.04 

0.50 + .02 

38.67 + .25 

18.66 + .08 

N 15.74 + .08 

11.50 + .05 

7.15 + .04 

2.82 + .03 

5.76 Max. 

0.04 Ref. 

V 5.00 + .01 

0.19 +.01 

X 6.89 + .07 

Y 0.69 + .05 

5.00 +.03 

Notes: 
1. RF Input Jack, UG-22 B/U mates with UG-21 D/U. 
2. Channel tuning screws. These screws have a 5/16 inch hex 

socket head. 
3. Tube rollers mate with roller guides in the RCA AJ2169 

Electromagnet. 
4. Inlet Water Connector mates with Hansen LL3-H21 Connector. 
5. Reference Surface corresponds with electromagnet reference 

surface when installed. 
6. Drain Connector mates with Hansen LL6-H32 Connector. 
7. Cannon Receptacle CA22365-2729. Mates with Cannon 

Plug 24-20. 

Value - Millimeters 

1157 + 8 

414.8 + 1.5 

38.10 + .25 

330.2 Max. 

279.4 + 3.0 

5.8 + 1.0 

315.0 Max. 

162.6 + 1.0 

12.70 + .51 

982.2 + 6.4 

474.0 + 2.0 

399.8 + 1.5 

292.1 + 1.3 

181.6 + 1.0 

72.4 + .8 

14.63 Max. 

1.0 Ref. 

127.00 + .25 

4.83 + .25 

175.0 + 1.8 

17.5 + 1.3 

127.0 + .8 

[ECM Electronic Components 
DATA 3 

6-72 



Ounensarrnaruartiner cum-crummy. 
— --

LOWER ROLLEK01010( 

°PPE R ROLLER GUMS 

WIRING DIAGRAM 

--\ 

UPPER ROLLER GUIDE 

,/ 16 18 TAP 
2 NOL ES 

•LIECRTIONOU r OIAMITA TURRNOROFFES 

inq IS SHOULDER 
tYI EVOROLTS 

° 

VI I 

3/11 NOSE FITTING 
IIREPERIAL RON OR  i— —MOT TOM Of MAGIVETI 

RF OUTPUT COAXIAL 
ADAPTER SLOT 
WIDTH di TS ,I07 91 
DEPTH 5 00 i127 01 

5,16- 11 TAP 
- /ROLES 

REF SURFACE 
ICORRESPONOS WITH KLYSTRON 
REFERENCE SURFACE WESER 
INSTAL LED I 

Personnel Safety 
The high voltages and microwave radiations from this device can 

be dangerous to life. High voltage shielding and interlock precau-
tions must be taken and all rf connections must be tightly closed 
and rf terminals adequately shielded. This device, in operation, 

may produce X-radiation which can constitute a health hazard. 

Shielding or other precautions may be required. 
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o 

o 

o 

Tabulated Dimensions for Electromagnet 

Dim. Value - Inches Value - Millimeters 

A 2.87 + .03 72.9 + .8 

13 7.25 + .03 184.2 + .8 

• 11.60 + .03 294.6 + .8 

• 15.79 + .03 401.1 + .8 

E 0.50 + .02 12.7 + .5 

• 19.28 + .05 489.7 + 1.3 

G 1.76 + .06 44.7 + 1.5 

H 10.00 + .03 254.0 + .8 

12.79 + .03 324.9 + .8 

3.16 + .06 80.3 ± 1.5 

4.00 + .03 101.6 + .8 

M 4.50 + .03 114.3 + .8 

N 3.00 + .03 76.2 ± .8 

7.00 + .03 177.8 + .8 

• 16.00 + .03 406.4 + .8 

• 17.00 Max. 431.8 Max. 

1.00 + .03 25.4 + .8 

✓ 5.60 + .03 142.2 + .8 

• 12.80 + .o5 325.1 + 1.3 

X 10.68 + .05 271.3 + 1.3 

General Information 
Cooling 

The electron gun is cooled by forced air' directed at the 

cathode-seal area. Air flow must be at least 50 cfm. (24.0 

I/sec). The remainder of the tube is cooled by water/vapor 

system with water cooling the resonators and drift-tube sec-

tions and vapor cooling the collector. 

The use of distilled water is essential. The liquid flow must 

start before application of any voltages and preferably 

should continue for five minutes after removal of voltages. 

It is recommended that the liquid flow through each of the 

cooled elements be interlocked with the beam supply to 
prevent damage to the tube in case of cooling failure. 

A steam exhaust sleeve must be provided for the top of the 

klystron boiler. A flexible, neoprene type is recommended. 
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8826 
The sleeve is placed over the lip provided at the top of the 

boiler (see Dimensional Outline) and clamped securely in 

place for a water-tight connection. 

Electrical Connections to Tube Terminals 

Connections to the Heater, Heater-Cathode and Modulating 

Anode Terminals (see Dimensional Outline) are made with 

preformed finger stock or knife blade type fuse clips. Care 

should be taken when making these connections not to 

place excessive stress on the ceramic-to-metal seals. 

Protection Circuits 

Protection circuits serve a threefold purpose: safety of per-

sonnel, protection of the tube and protection of tube cir-

cuits. Consult Application Note AN4206 for complete in-

formation on protection circuits required. 

A means of protecting the klystron against damage which 
would result from failure of the collector vapor cooling 

system is provided by an integral chromel-alumel thermo-

couple with terminals at the Cannon Receptacle. 

RCA AJ2168 Electromagnet 

The RCA 8826 klystron is designed to be mounted in and 

its beam focused by the water-cooled, single-coil electro-

magnet, RCA-AJ2168. The exposed surfaces of the electro-

magnet are treated by painting or plating to resist corrosion. 

General Data 

Voltage, DC (max.)   35 N./ 

Current, DC (max.)   30 A 
Dimensions   See Dimensional Outline 

Weight (Approx.)   
Uncrated (104 kg) 230 lbs 

Crated (145 kg) 320 lbs 

Cooling: 
Water flow, minimum  (0.063 i/s) 1 gpm 

Inlet temperature, maximum   70° C 

Maximum water pressure differ-
ential for typical how (gauge)   (3.5 kg/cm2) 50 psi 

Maximum water pressure at 
any inlet (gauge)   (4.2 kg/cm2) 60 psi 

o 

) 

mom Electronic Components 

DATA 4 



8828 
Beam Power Tube 

Full Ratings to 500 MHz 
80 Watts PEP Output at 30 MHz 

ELECTRICAL 

Heater, for Unipotential Cathode: 

Voltage (AC or DCle   26.5 V 

Current at 26.5 volts   0.68 A 

Minimum heating time   120 

Mu-Factor, (Grid No.2 to Grid No.1)b   12 

Direct I nterelectrode Capacitances:c 

Grid No.1 to plate   0.15 max. pF 

Grid No.1 to cathode   16 pF 

Plate to cathode 0  010 pF 

Grid No.1 to grid No.2   23 pF 

Grid No.2 to plate   7:2 pF 

Grid No.2 to cathode   2.7 pF 

Cathode to heater   3.3 pF 

Mounting flange to plate   3.0 pF 

MECHANICAL 

Operating Position   Any 

Maximum Overall Length   (66.9 mm) 2.24 in 

Seated Length  (49.8 mm) 1.96 in 

Greatest Radius   (35.1 mm) 1.38 in 

Base-Large Wafer Elevenar 11-Pin 
with Ring  (JEDEC No.E11-81) 

{ Erie 9802-000, Erie 9804-000 Socketd   
Johnson 124-311-100 or equivalent 

Grid No.2 By-pass Capacitor ... Erie 2943-002, Johnson 124-121 
or equivalent 

Weight (Approx.)   (170.1 gr) 6 oz 

THERMAL 

Terminal Temperaturee   250 max. °C 

Radiator Core Temperaturee   250 max. °C 

Mounting Flange Temperaturee   125 max. DC 

MOLL Electronic DATA 1 
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LINEAR RF POWER AMPLIFIER /. 
SINGLE-SIDEBAND SUPPRESSED-CARRIER SERVICE 

Peak envelope conditions for a signal having a minimum peak-to-

average power ratio of 2 

MAXIMUM CCS RATINGS, Absolute-Maximum Values: 

Up to 500 MHz 

DC Plate Voltage  2200 max. V 

DC Grid No.2 Voltage   400 max. V 

DC Grid-No.1 Voltage   -100 max. V 

DC Plate Current at Peak 
of Envelope9   450 max. mA 

DC Grid-No.1 Current   100 max. mA 

Plate Dissipationh   200 max. W 

Grid No.2 Dissipation   8 max. W 

Peak Heater-Cathode Voltage: 

Heater negative with 
respect to cathode   150 max. V 

Heater positive with 
respect to cathode   150 max. V 

TYPICAL CCS OPERATION WITH "TWO-TONE 

MODULATION": 
At 30 MHz 

DC Plate Voltage)   700 V 

DC Grid-No.2 Voltagek  250 V 

DC Grid-No.1 Voltagem   -20 V 

Zero-Signal DC Plate Current  100 mA 
Effective RF Load Resistance 1420 S2 
DC Plate Current at Peak 
of Envelope.   205 mA 
Average DC Plate Current   150 mA 
DC Grid-No.2 Current at 
Peak of Envelope   16 mA 

Average DC Grid-No.2 Current   10 mA 
Average DC Grid-No.1 Current"  1.0 mA 
Peak-Envelope Driver Power 
Output (Approx.IP   0.3 W 

Output-Circuit Efficiency (Approx.)   95 % 

Distortion Products Level:r 
Third order   . 30 dB 

. 35 dB Fifth order   
Useful Power Output (Approx.): 

Averages   40 W 

Peak envelope 80 W 

e 
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8828 
MAXIMUM CIRCUIT VALUES 

Grid-No.1-Circuit Resistance 

Under Any Condition: 

With fixed bias  25000 max.S2 

With fixed bias (in Class AB1 
operation)  100000 max.1-2 
With cathode bias   Not recommended 

Grid-No.2 Circuit Impedance   10000 n 
Plate Circuit Impedance   See Note j 

PLATE-MODULATED RF POWER AMPLIFIER { 

CLASS C TELEPHONY 

Carrier conditions per tube for use with a max. modulation factor 
of 1.0. 

MAXIMUM C CS RA T INGS, Absolute-Maximum Values: 

Up to 500 MHz 

DC Plate Voltage  1800 max. V 

DC Grid-No.2 Voltage   400 max. V 

DC Grid-No.1 Voltage   -100 max. V 

DC Plate Current  250 max. mA 

DC Grid-No.1 Current   100 max. mA 

Grid-No.2 Input   5 max. W 

Plate Dissipation   •   150 max. W 

TYPICAL CCS OPERATION 

In grid-drive circuit at 50 MHz 

DC Plate Voltage  500 700 V 

DC Grid-No.2 Voltaget   150 150 V 

DC Grid-No.1 Voltage,   -20 -25 V 

DC Plate Current  200 250 mA 

DC Grid-No.2 Current   35 40 mA 

DC Grid-No.1 Current   20 35 mA 

Driver Power Output (Approx.)v   1.2 2 W 

Output Circuit Efficiency (Approx.)   90 90 % 

Useful Power Output (Approx.)   50 100 W 

MAXIMUM CIRCUIT VALUES 
Grid-No.1-Circuit Resistance 

Under Any Condition: 

With fixed bias  25000 max12 
Grid-No.2 Circuit Impedance   10000 max.S2 

Plate Circuit Impedance  See Note j 

DUC1M Electronic Components 
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RF POWER AMP. AND OSCILLATOR', 

CLASS C TELEGRAPHY 

RF POWER AMPLIFIERf AND CLASS C FM TELEPHONY 

MAXIMUM CCS RATINGS, Absolute-Maximum Values: 

Up to 500 MHz 

DC Plate Voltagel   2200 max. V 

DC Grid-No.2 Voltagek   400 max. V 

DC Grid-No.1 Voltagem   -100 max. V 

DC Plate Current   300 max. mA 

DC Grid-No.1 Current   100 max. mA 

Grid-No.2 Dissipation  8 max. W 

Plate Dissipationh    200 max. W 

Peak Heater-Cathode Voltage: 

Heater negative with 
respect to cathode   150 max. V 

Heater positive with 
respect to cathode   150 max. V 

TYPICAL CCS OPERATION 

In Grid-Drive Circuit at 50 MHz 

DC Plate Voltage  500 700 V 

DC Grid-No.2 Voltage   160 175 V 

DC Grid-No.1 Voltage   -10 -10 V 

DC Plate Uurrent  300 300 mA 

DC Grid-No.2 Current   25 25 mA 

DC Grid-No.1 Current   50 50 mA 

Driver Power Output lApproxe   1.2 1.2 W 

Useful Power Outputs   75 100 W 

MAXIMUM CIRCUIT VALUES 

Grid-No.1-Circuit Resistance 

Under Any Condition: 

With Fixed bias   25,000 max.S2 
Grid-No.2 Circuit Impedance   10,000 max.S.-/ 

Plate Circuit Impedance   See Note j 
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8828 
CHARACTERISTICS RANGE VALUES 

Note Min. Max. 

Heater Current   1 0.62 0.74 A 

Direct I nterelectrode 
Capacitances: 

Grid-No.1 to plate   2 0.15 pF 

Grid-No.1 to cathode 14.6 18.0 pF 

Plate to cathode   2 0.004 0.016 pF 

Grid-No.1 to grid No.2 2 20.0 26.5 pF 

Grid-No.2 to plate   2 6.5 7.9 pF 

Grid-No.2 to cathode 2 2.1 3.3 pF 

Cathode to heater   2 2.5 4.1 pF 

Grid-No.1 Voltage   1,3 -8 -19 V 

Grid-No.2 Current   1,3 -6 +6 mA 

Interelectrode Leakage 
Resistance   4 50 mS2 
Cutoff Grid-No.1 Voltage . ..   1,5 -47 v 

Note 1: With 26.5 volts ac or dc on heater. 

Note 2: Measured with special shield adapter. 

Note 3: With dc plate voltage of 700 volts, dc grid-No.2 voltage of 

250 volts, and dc grid-No.1 voltage adjusted to give a dc plate cur-

rent of 185 ma. 

Note 4: Under conditions with tube at 200 to 300 C for at least 

30 minutes without any voltages applied to the tube. The resistance 

between any two electrodes is measured with a 200-volt Megger-type 

ohmmeter, or equivalent, having an internal impedance of 1.0 meg-

ohm. 

Note 5: With dc plate voltage of 2000 volts, dc grid-No.2 voltage 
of 250 volts, and dc grid-No.1 voltage varied to obtain a plate cur-

rent of 5 ma. 

• For plate volts 450 V4 Grid No.2 volts - 326 V, 

Plate Current = 1.2 A 

C Measured with special shield adapter. 

d These items may be obtained from: 

Erie Technological Products Inc., E. F. Johnson Company 

644 West Twelfth Street 299 Tenth Avenue S. W. 

Erie, PA 16512 Waseca, MN 56093 

e See Dimensional Outline for Temperature Measurement Points. 
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8828 
The maximum rating for a signal having a minimum peak-to-

average power ratio less than 2, such as is obtained in "Single-

Tone" operation, is 300 mA. During short periods of circuit ad-

justment under "Single-Tone" conditions, the average plate cur-

rent may be as high as 450 mA. 

h Maximum plate dissipation is limited by the maximum mounting 

flange temperature and the cooling system to maintain tube op-

eration below the specified maximum mounting flange tempera-
ture. 

^ This value represents the approximate grid-No.1 current obtained 

due to initial electron velocities and contact-potential effects 

when grid No.1 is driven to zero volts at maximum signal. 

• Driver power output represents circuit losses and is the actual 

power measured at input to grid-No.1 circuit. The actual power 

required depends on the operating frequency and the circuit 

used The tube driving power is approximately zero watts. 

Referenced to either of the two tones and without the use of 

feedback to enhance linearity. 

s This value of useful power is measured at the load of the output 

circuit. 

Obtained preferably from a separate source modulated along 
with the plate supply. 

U Obtained from the Grid-No.1 resistor or from a combination of 

Grid-No.1 resistor with either a fixed supply or cathode resistor. 

• Driver power output included circuit losses and is the actual 

power measured at the input to the grid circut. It will vary de-

pending upon the frequency of operation and the circuit used. 

The following footnotes apply to the RCA Transmitting Tube 

Operating Considerations given at the front of this section. 

a—See ELECTRICAL CONSIDERATIONS - Filament or Heater. 

f—See CLASSES OF SERVICE - RF Power Amplifiers or Oscillators. 

j—See ELECTRICAL CONSIDERATIONS - Plate Voltage Supply. 

k—See ELECTRICAL CONSIDERATIONS - Grid-No. 2 Voltage 

Supply. 

m—See ELECTRICAL CONSIDERATIONS - Grid-No. 1 Voltage 
Supply. 

flfl Electronic DATA 3 
LJLI Components 



8828 
DIMENSIONAL OUTLINE 

e 

A 

NOTE 6 

MOUNTING 
FLANGE 

BERYLLIA HEAT SINK 
COUPLER I NOTE 3 lb 41 

rui 
ANODE CORE 
TEMPERATURE 
MEASUREMENT 
POINT 

GRID -No.2 TERMINAL 
CONTACT SURFACE 
(RING) 

EEM CERAMIC 

Ezzi KEEP CLEAR 
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8828 
OUTLINE DIMENSIONS 

Value 

Dimension Inches Millimeters 

A 2.000 max. 50.80 max. 

8 1.960 max. 49.78 max. 

C 1.515 ± .030 38.48 ±.76 

D 0.700 ± .020 17.78 ± .51 

E 0.350 ± .010 8.89 ± .25 

F 1.375 ref. 34.93 ref. 

G 

H 1.750 ± .020 44.45 ± .51 

J 1.375 34.93 

K 0.875 22.23 

L 0.688 17.48 

rvt 1.187 ± .015 30.15 ± .38 

N 0.593 ± .005 15.06 ± .13 

P 

R 0.150 min. 3.81 min. 

S 0.300 ± .020 7.62 ± .51 

+.025 +.64 
T 0.255 6.48 

-.015 -.38 

+.005 +.13 
U 0.568 14.43 

-.009 -.23 

DIMENSIONAL OUTLINE NOTES 

Degrees 

900 ± to 

900 

Note 1: Flat location in relation to pin 6 of JEDEC Base E 1 1-81. 

Note 2: Tapped holes 121 6-32 for conduction cooling system. 

Note 3: CAUTION! Heat sink ceramic consists of beryllium oxide. 

Inhalation of beryllium oxide dust can be hazardous. Disposal pre-

caution required. 

Note 4: Reference. J.F. Gaylord. The Conduction Cooling of 

Power Tubes in Vehicular Communication Equipment", RCA Publi-

cation ST 2250 9/63. 
Note 5: Keep all stippled regions clear. Do not allow contact or 

circuit components to intrude into this annular volume. 

Note 6: in ordei to accomodate the eccentricities of the tube base 

with respect to the anode, and the variations in manufacturing tol-

erances of the conduction cooling assembly it is recommended that 

the holes for socket mounting be made larger than that required for 

screw clearance. Thus the tube may be mounted to the heat sink 

without placing undue strain on the tube base pins. An increase in 

socket mounting hole size of .030 inch should be adequate in most 

instances. 
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8828 
TERMINAL DIAGRAM 

(Bottom View) 

Pin 1: Cathode 

Pin 2: Grid No.2 

Pin 3: Grid No.1 
Pin 4: Cathode 

Pin 5: Heater 

Pin 6: Heater 

Pin 7: Grid No.2 

Pin 8: Grid No.1 

Pin 9: Cathode 

Pin 10: Grid No.2 

Pin 11: Grid No.1 

Cap: Plate Terminal 

Ring: Grid-No.2 Terminal Contact Surface 
For use at higher frequencies) 

Base conforms to specification of JEDEC No.E11-81 
Large Wafer Elevenar Base Eleven Pin with Ring and can be checked 

with gauge JEDEC No.GE11-1 

CONSTANT-CURRENT CHARACTERISTICS 

HEATER VOLTAGE (Ei) • 26.5 V 

GRID No.2 VOLTAGE (E, 2) • 400V 

PLATE CURRENT Ib 

   GRID No.2 CURRENT 1,2 • -- — 

GRID No. I CURRENT 1 • — 

0 400 800 1200 1600 2000 2400 
PLATE VOLTAGE — VOLTS 920A-3459 
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CONSTANT-CURRENT CHARACTERISTICS 

   HEATER VOLTAGE (Es)  26.5 V 
GRID No.2 VOLTAGE (E c2) • 250 V 

PLATE CURRENT Ib 

GRID No.2 CURRENT .I C2 • — 

GRID No. I CURRENT — 

o 400 800 200 600 2000 2400 921.M- 3460 
PLATE VOLTAGE—VOLTS 

30 

20 

10 
LU 

d ° 

HEATER VOLTAGE (El) • 26.5 V 
GRID No 2 VOLTAGE (42) • 150 V 
PLATE CURRENT lb • 

GRID No.2 CURRENT Ib2 • -- — 

GRID No. I CURRENT I •---
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PLATE VOLTAGE — VOLTS 921.1A-5461 

( • 

MCOM Electronic Components 
DATA 5 



8840 

C) 

S-Band High Power Klystron 
• Pulse Amplifier Service • 28 Megawatts Peak Pulse Output 
• Factory Fixed Tuned at 2856 MHz 
• Water Cooled • Power Gain — 53 dB 

General Data 
Electrical: 

Heater 

Type  Matrix Type, Oxide Coated, 
Unipotential Cathode 

Voltage (AC or DC)   17 V 

Current (at 17 V)   15.5 A 

Warm up time (at 15.5 A)  20 min. 

Direct Interelectrode Capacitance 

Anode to cathode  42 pF 

Anode to cathode with corona shield 
and in electromagnet   50 pF 

Operating Frequency  2856 MHz 

Mechanical: 

Operating Attitude  Vertical, H eater-
Cathode end down 

Coolant Connection Pair 

Inlet water connection 

Outlet water connection 

Electrical Connections 

Beam voltage, heater and 
heater-cathode connections 

RF input   

RF output   

  1/2-14 NPT External* 

  1/2-14 NPT External* 

  See Dimensional Outline 

Mates with Male Connector 
UG-573/U 

Mates with Male Waveguide Flange 
AJ2121, to WR 284 Waveguide 

Uncrated Weight (Approx.) 

Klystron   (68 kg) 150 lb 

Electromagnet   (305 kg) 670 lb 

X-radiation shielding   (127 kg) 280 lb 

Total Weight, Installed with 
Electro-Magnet and X-
Radiation Shielding   (500 kg) 1100 lb 

MCMI Electronic Components 
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Thermal: 

(See Dimensional Outline for temperature measurement points) 

Metal Surface Temperature 

At 0-ring on cathode cylinder   100 max. "O 

At all other metal surfaces   150 max. "( 

Ambient Oil Temperature 

(Electron-gun-assembly bath)   100 max. "O (") 

Window Band Temp. through 10-32 NF " 
Tapped Hole in Window Cover to Accom-
modate Thermocouple  90 max. "O 

Cooling 

Immersion of the electron-gun assembly in the oil-bath is re-
quired, to the level indicated on the Dimensional Outline. Trans-
former oil with high insulating properties such as GE 10 C (Mfg. 
by GE Company) or equivalent, must be used. The oil-bath must 
be of sufficient volume to limit the surface of the electron gun 
assembly to a maximum temperature of 1000 C. 

Water Cooling of the Internal Structure is Required 

Water flow   13 typ. gal/min. 

Maximum water pressure at inlet   100 TeX. Psi 

Maximum pressure differential   30 max. psi 

Outlet water temperature  70 max. oc 

Resistivity of coolant water   1.0 min. meghom-cm 

Pulsed RF Amplifier Ratings 

Maximum Ratings, Absolute-Maximum Values: 

For a maximum dc rectangular pulse "ON" time of 3.2 microsecond' 
in any 2700-microsecond interval, and a rf load vacuum of 10— f 
Torr. 

Peak Pulsed DC Beam Voltage'   270 max. kV 

Peak Inverse Beam Voltage   55 max. kV 

Peak Pulsed DC Beam Current   298 max. A 

Peak Pulsed Input Beam Power   80 max. MW 

Average Input Beam Power  94 max. kW 

Load VSWR (Maximum)   1.5:1 

Typical Operation: 

With rectangular waveshepe rf-pulse having a duty factor of 0.0009 
and a duration of 2.5 microseconds centered within a dc pulse dura-
tion of 3.2 microseconds, and at a frequency of 2856 MHz. 

Peak Pulsed DC Beam Voltage.... 270 250 225 

Peak Pulsed DC Beam Current .... 280 250 213 

kV 

A 

o 

u 
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8840 
Driving Power Input at Peak 
of Pulse (Input VSWR <1.5:1)  

Useful Power Output at Peak 
of Pulse (Load VSWR <1.2:1)  28 23 16 MW 

Power Gain  53 52 48 dB 

Phase Modulation, by Heater 
Magnetic Field   0.14 0.12 0.10 deg 

Phase Modulation, by Change 
in Beam Voltage  6.0 6.0 6.0 deg/percent 

Amplitude Modulation, by Noise 
and Heater Magnetic Field   0.12 0.10 0.08 percent 

120 145 170 

Accessories necessary for rated operation of the 8840 are 

available from RCA and include X-radiation shields, electro-

magnets for beam focusing, a sputter-ion-pump magnet as-

sembly, a corona shield, an "0" ring and a mating wave-

guide flange with its associated gasket and hardware. 

Description RCA Type No. 

Set of X-Radiation Shields AJ2171 

Upper Collector Shield AJ2107 

Lower Collector Shield AJ2173 

Outlet Water Pipe Shield AJ2109 

Window Shield AJ2110 

Waveguide Shield AJ2111 

Inlet Water Pipe Shield AJ2112 

Aluminum Spool Shield AJ2113 

Focusing Magnet (One required) 

Electromagnet, Multi Coil AJ2117V2 

Electromagnet Single Coil AJ2117V3 

Corona Shield AJ2115 

Sputter Ion Pump Magnet & Bracket AJ2170 

Oil Tank Sealant 0-Ring AJ2122 

Male Waveguide Flange AJ2121 

Waveguide Flange Hardware AJ2123 
(Ten sets, bolts, nuts, washers) 

Waveguide Flange Gasket (One required) 

Aluminum Gasket AJ2119 

Copper Gasket AJ2120 

•Amer. Std. Pipe Thd. (Tapered) 
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8840 
Tabulated Dimensions 

Dimensions Inches Millimeters 
A 57.6 max. 1463 max. 

Iii 22.9 + 0.3 582 ± 8 

C 2.66± 0.12 67.6 ± 3.0 
D 30.2 ± 0.2 767 ± 5 

E 26.03 ± 0.09 661.2 ± 2.3 
F 24.00 ± 0.03 609.6 ± 0.8 

(i G Dia. 13 . 00 + 0.15 330«2 k 18 

H Dia. 7.84 ref. 199.1 ref. 

J 9.3 ± 1.0 236 ± 26 
K 1.26 ± 0.05 32.0 ± 1.3 

L 13.0 max. 330 max. 
M 10.50 ref. 266.7 ref. 
N 5.44 ref. 138.2 ref. 

P 7.50 ± 0.03 190.5 ± 0.8 

CI 12.5 max. 317 max. 
R Die. 14.2 max. 361 max. 

S 8.53 ± 0.35 216.7 ± 8.9 
T 450 ref. s 450 ref. 
V Dia. 1.12 ref. 28.5 ref. 

WDia. 1.92 ± 0.03 48.8 ± 0.8 
X 0.05 min. 1.3 min. 

Y 0.67 + "6 17.0 + 41 

Notes 
1. Recommended diameter of 0-ring sealing surface. 

2. American Standard Taper Pipe Thread (Male) 1/2-14. 

3. Mounting holes, six, 9/16 inch diameter equally spaced on a 
11.56 in diameter circle. 

4. Holes for lifting eye bolts tapped 1/2-13 NC equally spaced on a 
10.0 inch diameter circle. 

6. A vacuum pump control unit 921-0062 (Varian Vacuum Div., 

Palo Alto, Calif.) or equivalent is required to operate the sputter 
ion pump. 

X-Radiation Warning 

This device in operation may produce X-Radiation 
which can constitute a health hazard. Shielding or 
other precautions may be required. 
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Typical 8840 Performance with Flux Plot "D" 

Electromagnet Focusing 
 ao  

r, 

e, 

50 
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46 

30 
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•  

240 

PULSED OC RAM VOLTAGE-kV 

.041 

grai-suit 

More detailed information in the form of an application 

packet PVVR-555, is available upon request from your RCA 

Field Representative or RCA Large Power Tube Application 

Engineering, Lancaster, PA 17604. 
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8890 
Linear Beam Power Tube 

CERMOLOX® Full Input to 400 MHz 

7000 W Peak Sync. Output through 

VHF-TV Band with 16 dB Gain 

ELECTRICAL 

Filamentary Cathode: 

Type   Thoriated-Tungsten Mesh 

{ 5.7 typ. V 
Voltagea lac or dc)   

6.0 max. V 

Current: 

Typical value at 5.7 volts   125 A 

Maximum value for starting even 
momentarily   300 A 

Cold Resistance 0  005 

Minimum heating time   15 

Mu-Factorb 

(Grid No.2 to Grid No.1)   20 

Direct lnterelectrode Capacitances: 

Grid No.1 to plate   0.40 max. pF 

Grid No.1 to filament   70 pF 

Plate to filamentc,d   0.05 max. pF 

Grid No.1 to grid No.2   95 pF 

Grid No.2 to plate   12 PF 

Grid No.2 to filamentd   2.5 max. pF 

MECHANICAL 

Operating Position   Vertical, either end up 

Overall Length   (127.3 mm) 5.01 max. in 

Greatest Diameter   (116.1 mm) 4.57 max. in 

Terminal Connections   See Dimensional Outline 

Sockets   See footnote p 

Radiator   Integral part of tube 

Weight (Approx.)   (2.7 kg) 6.0 lb 

THERMAL 

Seal Temperaturee (Plate, grid No.2, grid No.1, 
filament-cathode and filament)   250 max. 0C 

Plate-Core Temperaturee   250 max. 0C 
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8890 
RF Power Amplifier or Oscillator — Class C Telegraphy or 

Class C FM Telephonyf 

MAXIMUM CCS RATINGS, Absotute-Maximum Values 

Up to 400 MHz 

DC Plate Voltage  8000 max. V 

DC Grid-No.2 Voltage9   1650 max. V 

DC Grid-No.1 Voltageh   -450 max. V 

DC Plate Current   4.0 max. A 

DC Grid-No.1 Current   500 max. mA 

Grid-Nol Inputh   150 max. W 

Grid-No.2 I nput9   250 max. W 

Plate Dissipation   5000 max. W 

MAXIMUM CIRCUIT VALUES 

Grid-No.1-Circuit Resistance Under Any Conditions: 

With fixed bias   5030 max. SI 

With cathode bias   Not recommended 

Grid-No.2 Circuit Impedance   See note g 

Plate Circuit Impedance   See note j 

CALCULATED CCS OPERATION 

1 In a grid-drive circuit at 108 MHz 

DC Plate Voltage   6500 V 

DC Grid-No.2 Voltage   1000 V 

DC Grid-No.1 Voltage   .60 V 

DC Plate Current   2.36 A 

DC Grid-No.2 Current   85 mA 

DC Grid-No.1 Current   143 mA 

Driver Power Output   60 W 

Output Circuit Efficiency   95 % 

Useful Power Output 10 000 W 

In a cathode-drive circuit at 216 MHz 

DC Plate Voltage   6300 V 

DC Grid-No.2 Voltage   1000 V 

DC Grid-No.1 Voltage   -34 V 

1 DC Plate Current  1.31 A 

DC Grid-No.2 Current   40 mA 

( 
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8890 
DC Grid-No.1 Current   40 mA 

Driver Power Output (Approx.)   50 W 

Output Circuit Efficiency   95 % 

Useful Power Output   4500 w 

RF Power Amplifier — Class B Television servicef 
Synchronizing-level conditions per tube unless otherwise specified 

MAXIMUM CCS RATINGS, Absolute-Maximum Values 

DC Plate Voltagei  8000 max. V 

DC Grid-No.2 Voltages  1650 max. V 

DC Grid-No.1 Voltageh   -450 max. V 

DC Plate Current  5 max. A 

Plate Dissipation   5000 max. W 

Grid-No.2 Input   250 max. W 

Grid-No.1 Input   150 max. W 

CALCULATED CCS OPERATION 

In a cathode-drive circuit at 216 MHz and a bandwidth of 6.3 MHzm  

DC Plate Voltage   5030 V 

DC Grid-No.2 Voltage   1000 V 

DC Grid-No.1 Voltagen   -30 V 

DC Plate Current 

Synchronizing level   2.35 A 

Blanking level   1.80 A 

DC Grid-No.2 Current 

Synchronizing level   47 mA 

Blanking level   27 mA 

DC Grid-No.1 Current 

Synchronizing level   135 mA 

Blanking level  81 mA 

Input Circuit Efficiency   95 % 

Driver Power Output 

Synchronizing level   145 W 

Blanking level   80 W 

Plate Dissipation 

Blanking level   5000 W 
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8890 
Output Circuit Efficiency   95 % 

Useful Power Output 

Synchronizing level   7000 MI 

Blanking level   3940 tfé 

a Measured at tube terminals. The filament may be subjected to rf 

heating as the frequency of operation is increased. It is recom-

mended that the filament voltage be operated at the lowest volt-

age that will give stable performancc. 

• For plate voltage = 2000 V, Grid No.2 voltage - 1375 V, Peak 

plate current = 6.0 A. 

C With external flat metal shield 8" (200 mm) in diameter having a 

center hole 3" (76 mm) in diameter. Shield is located in plane of 

the grid-No.2 terminal, perpendicular to the tube axis, and is 

connected to grid No.2. 

• With external flat metal shield 8" (200 mm) in diameter having a 

center hole 2-3/8" (60 mm) in diameter. Shield is located in 

plane of the grid-No.1 terminal, perpendicular to the tube axis, 

and is connected to grid No.l. 

e See Dimensional Outline for temperature measurement points. 

m Calculated at the -1.0 dB power point of a double-tuned output 

circuit using two times tube output capacity. 

• Adjusted for lbo = 650 mA. 

p Fully engineered sockets for the 8890 tube type are available in 

ljmitcd cv..Inn,iri,•< from RCA (Type J15283), are in production 

quantities from Jettron Products Inc., 56 Route 10, Hanover, NJ 

07936 (Type CD89 085). For effective cooling, it is recom-

mended that the RCA "Heat Pipe" Dev. No.J15304 be used in 

conjunction with these sockets. 

The following footnotes apply to the RCA Transmitting Tube 

Operating Considerations given at the front of this section. 

See Classes of Service. 

g See Electrical Considerations - Grid-No.2 Voltage Supply. 

h See Electrical Considerations - Grid-No.1 Voltage Supply. 

See Electrical Considerations - Power Supplies and Plate Voltage 

Supply. 
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8890 
DIMENSIONAL OUTLINE 

Tabulated Dimensions' 

Dimension Value 

A Dia. 4.570 max. (116.1 max.) 
8 Dia. 3.235 min. (82.17 min.) 

C Dia. 3.014 min. (76.56 min.) 

0 Dia. 2.307 min. (58.60 min.) 
E Dia. 1.840 min. (46.74 min.) 

F Dia. 1.210 max. (30.73 max.) 

G Dia. 1.314 min. (33.38 min.) 
H Dia. 0.620 max. (15.75 max.) 

J 4.930 + .080 (125.2 + 2.0) 

K 4.300 + .050 (109.2 + 1.2) 
M 1.790 + .040 (45.47 + 1.01) 

N 1.330 + .030 (33.78 + .76) 
P 1.005 ± .020 (25.53 + .51) 

R 0.200 + .025 (5.08 + .63) 
S 0.475 + .030 (12.06 + .76) 
T 0.650 + .030 (16.51 +.76) 

U 0.800 ref. (20.3 ref) 

Note 1 - The contact distance* listed is the uniform indicated 

length as measured from the edge of the terminal. 

Contact Distance* 

1.8 Radiator 1.930 (49.02) min. 

1.b Plate Terminal 0.210 ( 5.33) min. 
1.c Grid No.2 Terminal 0.200 ( 5 08) min. 

14 Grid No.1 Terminal 0.175 ( 4.45) min. 
1.e Cathode-Filament Terminal 0.220 ( 5.59) min. 

1.f Filament Terminal ID 0.250 I 6.35) max. 
1.9 Heat Sink Terminal 0.375 ( 9.52) max. 

Nets 2 - Keep all stippled regions clear. In general, do not allow 
contacts to protrude into these annular regions. If special 
connectors are required which may intrude on these re-
gions contact RCA Power Tube Application Engineering, 

Lancaster, PA. 

Note 3 - Tapped 1/4-20 NC x 0.5 inch (12.7 mm) deep. 
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8890 
FORCED-AIR COOLING 

AIR FLOW 

Through radiator — Adequate air flow to limit the plate-core 

temperature to 2500 C should be delivered by a blower 

through the radiator before and during the application of 

filament, plate, grid-No.2, and grid No.1 voltages. 

For a plate dissipation of 5000 watts and an incoming air 

temperature of 500 C, and air flow of 105 cfm is required in 

accordance with the Typical Cooling Characteristics. 

To Plate, Grid-No.2, Grid-No.1, Filament-Cathode, and Fil-

ament Terminals — A sufficient quantity of air should be 

allowed to flow past each of these terminals so that their 

temperature does not exceed the specified maximum value 
of 250° C. In normal operation this value is approximately 

40 cfm (18.8 x 103 cc/s). 

During Standby Operation — Cooling air is required when 
filament voltage is applied to the tube. 

During Shutdown Operation — Air flow should continue for 

a few minutes after all electrode power is removed. 

TERMINAL DIAGRAM 

P — Plate Terminal 
G1 — Grid No.1 Terminal 

G2 — Grid No.2 Terminal 
K-F — Cathode-Filament Terminal 

F — Filament Terminal 
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TYPICAL COOLING CHARACTERISTICS 
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8890 

FILAMENT VOLTAGE Ef 5.7 V 
GRID No. 2 VOLTAGE Ea • UMCI V 
PLATE CURRENT lb • 
GRID No. 1 CURRENT li - • — 
GRID No. 2 CURRENT la • — — 
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8890 

TYPICAL CONSTANT CURRENT CHARACTERISTICS 
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8891 
Beam Power Tube 

CERMOLOXe Full Input to 400 MHz 

20.0 Kilowatt Peak Sync. Output Through 

VHF-TV Band at 13 dB Gain 

ELECTRICAL 

Filamentary Cathode, Thoriated-Tungsten 
Mesh Type 

Voltages (AC or DC)   

Current 

Typical value at 9.5 V   

Maximum value for starting 
even momentarily   300 A 

Cold resistance   0.01 

Minimum heating time   15 

Mu Factorb (Grid No.2 to Grid No.1)   12.5 

Direct I nterelectrode Capacitances: 

Grid No.1 to plate   0.4 max. pF 

Grid No.1 to filament   100 pF 

Plate to filamentc4   0.15 max. pF 

Grid No.1 to grid No.2  85 pF 

Grid No.2 to plate   20 pF 

Grid No.2 to filamentd   4.0 max. pF 

{9.5 typ. V 
10.0 max. V 

153 A 

MECHANICAL 

Operating Position   Vertical, either end up 

Overall Length   (180.3 mm) 7.100 max. in 

Greatest Diameter   (210.4 mm) 8.285 max. in 

Radiator   Integral part of tube 

Weight (Approx.)   (10.0 kg) 22 lb 

THERMAL 

Seal Temperatures   250 max PC 

(Plate, grid No.2, grid No.1, 
cathode-filament, and filament) 

Plate Core Temperatures   250 max. °C 

IMEDO Electronic Components 
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RF Power Amplifier 

Class B Television ServicetP 

Synchronizing level conditions per tube unless otherwise specified. 

MAXIMUM CCS RATINGS, Absolute-Maximum Values: 

DC Plate Voltage°   9,000 max. V 

DC Grid No.2 Voltageh   2,000 max. V 

DC Grid No.1 Voltagei   —600 max. V 

DC Plate Current   6.0 max. A 

Grid No.2 Input  450 max. W 

Grid No.1 Input   250 max. W 

Plate Dissipation   See Note m 

Calculated CCS Operation: 

In a cathode-drive circuit at 216 MHz and a bandwidth of 6.0 MHzk. 

DC Plate Voltage   6,580 V 

DC Grid No.2 Voltage   1,000 V 

DC Grid No.1 Voltage   —115 V 

Zero Signal DC Plate Current   1.0 A 

Effective RF Load Resistance   660 St 

DC Plate Current: 

Synchronizing level   4.82 A 

Blanking level   3.68 A 

DC Grid No.2 Current: 

Synchronizing level   137 mA 

Blanking level   33 mA 

DC Grid No.1 Current: 

Synchronizing level   437 mA 

Blanking level   131 mA 

Input Circuit Efficiency (Approx.)   92.5 % 

Driver Power Output: 

Synchronizing level   865 W 

Blank ing level   504 W 

Output Circuit Efficiency (Approx.)   92.5 % 

Useful Power Output: 

Synchronizing level   18.8 kW 

Blanking level   10.6 kW 
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8891 
Linear RF Power AmplifierfiP 

Single-Sideband Suppressed-Carrier Service 

Peak envelope conditions for a signal having a minimum peak-to-
average power ratio of 2. 

MAXIMUM CCS RATINGS, Absolute-Maximum Values 

Up to 400 MHz 
DC Plate Voltage9   10,000 max. V 

DC Grid-No.2 Voltageh   2,000 max. V 

DC Plate Current at Peak 
of Envelope   6.0 max. A 

DC Grid-No.1 Current   500 max. mA 

Grid-No.2 Input   450 max. W 

Plate Dissipation   15 max. kW 

MAXIMUM CIRCUIT VALUES 

Grid-No.1-Circuit Resistance Under Any Conditions: 

With fixed bias   5,000 max. 12 

With fixed bias (In Class ABi operation)  25,000 max. 12 

With cathode bias   Not recommended 

Grid-No.2 Circuit Impedance  See Note h 

Plate Circuit Impedance   See Note g 

Calculated Class ABi CCS Operation with 

"Two-Tone" Modulation 

In a grid-drive circuit at / MHz 

DC Plate Voltage   8,000 V 

DC Grid-No.2 Voltage   1,500 V 

DC Grid-No.1 Voltage   —191 V 

Zero-Signal DC Plate Current   1.0 A 

Effective RF Load Resistance   978.5 rz 
DC Plate Current   3.91 A 
(At peak of envelope) 

Average DC Plate Current  2.49 A 

DC Grid-No.2 Current   137 mA 
(At peak of envelope) 

Average DC Grid-No.2 Current   53 mA 

Peak Envelope Drive Power   See Note n 

Output Circuit Efficiency (Approx.)   95 % 

Useful Power Output (Approx.) 

Average   8,750 W 

Peak envelope  17,500 W 
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Linear RF Power Amplifier4 

Class AB or Class B Telephony 

Carrier conditions for use with a maximum modulation factor of 1.0. 

MAXIMUM CCS RATINGS, Absolute-Maximum Values 

DC Plate Vol tage9   10,000 max. V 

DC Grid-No.2 Voltageh   2,000 max. V 

DC Plate Current   3.0 max. A 

G) id-Ni) 2 input   300 max w 

Plate Dissipation   See Note m 

Calculated CCS Operation 

In a cathode drive circuit at 400 MHz. 

DC Plate Voltage   8,000 V 

DC Grid-No.2 Voltage   1,500 V 

DC Griri-No 1 Voltager   —235 V 

DC Plate Current   2.47 A 

DC Grid-No.1 Current   O mA 

DC Grid-No.2 Current   24 mA 

Driver Power Output   500 W 

Output Circuit Efficiency (Approx.)   80 % 

Useful Power Output   5,000 W 

a Measured at the tube terminals. The filament may be subjected 

to rf heating as the frequency of operation is increased. It is 

recommended that the filament power be regulated at the lowest 

value that will give stable performance. For those applications 

where num is a critical consioeration, ac moment operation in 

hum bucking circuits are recommended. 

b For plate voltage = 2000 V, grid No.2 voltage = 1260 V, and 

plate current = 15 A. 

C With external flat metal shield 8" 1200 mm) in diameter having 

a center hole 3" (76 mm) in diameter. Shield is located in plane 

of the grid No.2 terminal, perpendicular to the tube axis, and is 

connected to grid No.2. 

d With external flat metal shield 8" (200 mm) in diameter having a 

center hole 2-3/8" (60 mm) in diameter. Shield is located in 

plane on the grid No.1 terminal, perpendicular to the tube axis, 

and is connected to grid No.l. 

C See Dimensional Outline for Temperature Measurement Points. 

LUEM Electronic Components 
DATA 2 



8891 
k The bandwidth of 6.0 MHz is calculated at the —1.0 dB power 

points of a double tuned output circuit using two times the tube 

capacity and a damping factor of 

m Permitted plate dissipation is a function of cooling. For specific 

ratings see Forced Air Cooling information. 

n Driver power output represents circuit losses and is the actual 

power measured at the input to the grid No.1 circuit. The actual 
power required depends on the operating frequency and the cir-

cuit used. The tube driving power is approximately zero watts. 

P The maximum voltage and air flow rates must be modified to ob-

tain adequate holdoff voltage and cooling at temperatures in ex-

cess of 350 C and altitudes above 7000 feet. 

r Obtained from a fixed supply with an internal impedance of 695 

ohms to provide necessary increase in bias at crest of modulating 

signal. 

The following footnotes apply to the RCA Transmitting Tube 

Operating Considerations given at the front of this section. 

f See Section Class of Service. 

g See Section Electrical Considerations - Power Supplies and 

Plate Voltage Supply. 

h See Section Electrical Considerations  - Grid-No.2 Voltage Supply. 

See Section Electrical Considerations  - Grid-No.1 Voltage Supply. 

DIMENSIONAL OUTLINE NOTES 

Note 1: The contact distance listed is the minimum, uniform, in-

dicated length as measured from the edge of the terminal. 

Contact Distance 
inch ( mm) 

la. Radiator 0.800 (20.32) 

lb. Plate Terminal 0.265 I 6.73) 

1c. Grid No.2 Terminal 0.2651 6.73) 

1d. Grid No.1 Terminal 0.265 ( 6.73) 

le. Cathode-Filament Terminal 0.2501 6.35) 

1f. Filament Terminal 0.265 I 6.73) 

1g. Heat Sink (post) 0.450(11.43) 

Note 2: Keep all stippled regions clear. In general do not allow 

contacts to protrude into these annular regions. If special 

connectors are required which may intrude on these re-

gions, contact RCA Power Tube Application Engineering, 

Lancaster, PA 17604. 

Note 3: Tapped 1/4-20 NC x 0.5 in (12.7 mm) deep. 

EMELII Electronic Components 
DATA 3 

4-71 



DIMENSIONAL 
OUTLINE 

NOTE 2 

AIR COOLED 
RADIATOR 
NOTE le 

PLATE CORE 
TEMPERATURE 
MEASUREMENT POINT 

reà CERAMIC 
CATHODE-FILAfflif 

[771 TERMINAL NOTE le 

SEAL TEMPERATURE 
MEASUREMENT POINT 

PLATE TERMINAL 
NOTE lb 

NOTE 2 

OR ID-Ne 2 
TERMINAL 
NOTE IC 

GRID-No 
TERMINAL 
NOTE Id 

6\\  

efeleereetite, 
- 

‘ -HEAT SINK 
  NOTE lg. 3 

‘-FILAFdiENT TERMINAL 
NOTE If eeLM-34451t1 

o o 



8891 
DIMENSIONAL OUTLINE 

TABULATED DIMENSIONS 

Value Value 
Dimensions Inches Millimeters 

A Dia. 8.250 + .035 (209.5 + .9) 
B Dia. 4.188 + .020 (106.58 + .51) 

C Dia. 3.915 + .015 ( 99.44 + .38) 
D Dia. 3.315 + .015 ( 84.20 + .38) 
E Dia. 2.696 + .015 I 68.48 + .38) 

F Dia. 1.960 + .015 ( 49.78 + .38) 
G Dia. 0.810 max. ( 20.57 max.) 

H 7.10 max. (180.3 max.) 
J 1.750 + .030 ( 44.5 + .8) 

K 0.500 ref. I 12.7 ref.) 

L 2.150 + .050 I 54.6 + 1.3) 
M 1.775 min. ( 45.1 min.) 

N 1.420 + .030 ( 36.1 + .8) 
P 0.330 + .030 I 8.4 + .8) 

R 0.650 + .038 ( 16.5 + 1.0) 

S 0.960 + .050 ( 24.4 + 1.3) 
T 1.200 ref. I 30.5 ref.) 

FORCED-AIR COOLING 

AIR-FLOW 

Through radiator - Adequate air flow to limit the plate-core 
temperature to 2500 C should be delivered by a blower 

through the radiator before and during the application of 

filament, plate, grid-No.2, and grid-No.1 voltages. 

For typical operation, the required air flow is as follows: 

Plate Air Pressure 
Dissipation Flow Drop 

Kilowatts CFM Inches H20 

12.5 350 1.75 

15.0 425 2.50 
17.5 550 3.50 

To Plate, Grid:No.2, Grid-No.1, Cathode-Filament, and 
Filament Terminals - A sufficient quantity of air should be 
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8891 
allowed to flow past each of these terminals so that its 
temperature does not exceed the specified maximum value 

of 2500 C. 

During Standby Operation — Cooling air is required when 

only filament voltage is applied to the tube. 

During Shutdown Operation — Air flow should continue for 

a few minutes after all electrode power is removed. 

TERMINAL DIAGRAM 

P — Plate Terminal 

G2 — Grid-No.2 Terminal 

G1 — Grid-No.1 Terminal 

K-F — Cathode Filament Terminal 

F — Filament Terminal 

ELECTRODE CAVITY TUNING CHARACTERISTICS 
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TYPICAL COOLING CHARACTERISTICS 
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8891 
TYPICAL CONSTANT CURRENT CHARACTERISTICS 
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TYPICAL CONSTANT CURRENT CHARACTERISTICS 
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8916 
VHF Linear Power 

Amplifier Tube 
27.5 Kilowatt Peak Sync. Output thruVHF-TV Band 

• CERMOLOe Construction 

• 13 dB Gain • Efficient Forced-Air Cooling 

• High Gain-Bandwidth Products • Full Input to 400 MHz 

ELECTRICAL 

Filamentary Cathode, Thoriated-
Tungsten Mesh Type 

Voltagea (ac or dc)   

Current 

Typical value at 9.5 volts   153 A 

Maximum value for starting, 
even momentarily   300 A 

Cold resistance   0.01 S1 
Minimum heating time   15 

Mu-Factorb, (Grid No.2 to Grid No.1)   12.5 

Direct Interelectrode Capacitances: 

Grid No.1 to platee   0.4 max pF 

Grid No.1 to filament   100 pF 

Plate to filamente4   0.15 max pF 

Grid No.1 to grid No.2   85 pF 

Grid No.2 to plate   20 pF 

Grid No.2 to filamentd   4.0 max pF 

.{ 9.5 typ. V 
10.0 max, V 

MECHANICAL 

Operating Position   Vertical, either end up 

Overall Length (max.)   (180.3 mm) 7.10 in 

Greatest Diameter   (210.4 mm) 8.285 in 

Radiator  Integral part of tube 

Weight (Approx.)   (10.0 kg) 22 lbs 

THERMAL 

Seal Temperaturee   250 max. 0C 
(Plate, Grid No.2, Grid-No.1, 
Cathode-Filament, and Filament) 

Plate-Core Temperaturee.f   275 max. OC 
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RF Power Amplifier 

Class B Television Servicee 

Synchronizing-level conditions per tube unless otherwise specified. 

MAXIMUM CCS RATINGS, Absolute-Maximum Values 

DC Plate Voltagei  10,000 max. V 

DC Grid No.2 Voltagek   2000 max. V 

DC Grid No.1 Voltagem   —600 max. V 

DC Plate Current   6.0 max. A 

Grid No.2 Input   450 max. W 

Grid No.1 Input   250 max. W 

Plate Dissipation   See notes f& p 

TYPICAL CCS OPERATION 

In a cathode-drive circuit at 216 MHz and a bandwidth of 6.3 MHz' 

DC Plate Voltage   7800 8300 V 

DC Grid No.2 Voltage   1000 1500 V 

DC Grid No.1 Voltage   —110 —190 V 

Zero Signal DC Plate Current  1.25 1.25 A 

Effective RF Load Resistance   670 670 St 

DC Plate Current 

Synchronizing level  5.8 5.75 A 

Blanking level   4.4 4.40 A 

DC Grid No.2 Current 

Synchronizing level   120 190 mA 

Blanking level   20 100 mA 

DC Grid No.1 Current 

Synchronizing level   700 140 mA 

Blanking level   250 10 mA 

Input Circuit Efficiency lApprox  85 85 % 

Driver Power Output 

Synchronizing level   1240 1300 

Blanking level   700 790 W 

Output Circuit Efficiency (Approx.)   95 95 % 

Useful Power Output 

Synchronizing level   27,500 27,500 W 

Blanking level   15,500 15,500 W 

o 
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8916 
Linear RF Power Amplifiere 
Single-Sideband Suppressed-Carrier Service 
Peak envelope conditions for a signal having a minimum peak-to-
average power ratio of 2. 

MAXIMUM CCS RATINGS, Absolute-Maximum Values 

Up to 400 MHz 

DC Plate Voltages   10,000 max. V 

DC Grid-No .2 Voltagek   2,000 max. V 

DC Plate Current at Peak 
of Envelope   6.0 max. A 

DC Grid-No.1 Current   500 max. mA 

Grid-No.2 Input   450 max. W 

Plate Dissipation   See Notes f & p 

MAXIMUM CIRCUIT VALUES. 

Grid-No.1-Circuit Resistance Under Any Conditions: 

With fixed bias   5.000 max. 

With fixed bias lin Class ABi operation)   25,000 max. 12 
With cathode bias   Not recommended 

Grid-No.2 Circuit Impedance   See Note k 

Plate Circuit Impedance  See Note j 

CALCULATED CLASS ABi OPERATION WITH 

"TWO-TONE" MODULATION 

In a grid-drive circuit at 7 MHz 

DC Plate Voltage   8,000 V 

DC Grid-No.2 Voltage   1,500 V 

DC Grid-No.1 Voltage   —190 V 

Zero-Signal DC Plate Current   1.0 A 

Effective RF Load Resistance   978.5 S2 
DC Plate Current   3.90 A 
(At peak of envelope) 

Average DC Plate Current   2.50 A 

DC Grid-No.2 Current   140 mA 
(At peak of envelope) 

Average DC Grid-No.2 Current   55 mA 

Peak Envelope Drive Power   See Note r 

Output Circuit Efficiency (Approx.)   95 

Useful Power Output (Approx.) 

Average   8,750 W 
Peak envelope  17,500 W 

"imr" In, 1 Electronic 
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Linear RF Power Amplifierg,h 

Class AB or Class B Telephony 

Carrier conditions for use with a maximum modulation factor of 1.0 

MAXIMUM CCS RATINGS, Absolute-Maximum Values 

DC Plate Voltagel  10,000 max. V 

DC Grid-No.2 Voltagek   2,000 max. V 

DC Plate Current   3.0 max. A 

Grid-No.2 Input  300 max. W 

Plate Dissipation  See Notes f 

CALCULATED CCS OPERATION 

In a cathode drive circuit at 400 MHz 

DC Plate Voltage   8,000 V 

DC Grid-No.2 Voltage   1,500 V 

DC Grid-No.1 Voltages   —235 V 

DC Plate Current   2.50 A 

DC Grid-No.1 Current   O mA 

DC Grid-No.2 Current   25 mA 

Driver Power Output   500 W 

Output Circuit Efficiency (Approx.)   80 % 

Useful Power Output  5,000 W 

a Measured at the tube terminals. The filament may be subjected 
to rf heating as the frequency of operation is increased. It is 

recommended that the filament power be regulated at the lowest 

value that will give stable performance. For those applications 

where hum is a critical consideration, dc filament operation or 

hum bucking circuits are recommended. 

• For plate voltage 2000 V, grid No.2 voltage 2. 1250 V, and 

plate current = 15 A. 

• With external flat metal shield 8" 1200 mm) in diameter having a 
center hole 3" 176 mm) in diameter. Shield is located in plane 

of the grid No.2 terminal, perpendicular to the tube axis, and is 
connected to grid No.2. 

d With external flat metal shield 8" (200 mm) in diameter having a 

center hole 2-3/8" (60 mm) in diameter. Shield is located in 
plane of the grid No.1 terminal, perpendicular to the tube axis, 

and is connected to grid No.1. 

O See Dimensional Outline for Temperature Measurement Points. 
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8916 
The value of 2750 C is the average of three readings taken 1200 

apart around the periphery of the anode core. No one reading 

may exceed 3000 C. 

h The maximum voltage and air flow rates must be modified to ob-

tain adequate holdoff voltage and cooling at temperatures in ex-

cess of 350 C and altitudes above 7000 feet. 

• The bandwidth of 6.3 MHz is calculated at the —0.72 dB power 

points of a double tuned output circuit using two times the tube 

output capacity and a damping factor of VI-3 as shown in BAND-

WITH CALCULATION below. 

• Permitted plate dissipation is a function of cooling. For specific 

ratings see Forced Air Cooling information 

✓ Driver power output represents circuit losses and is the actual 

power measured at the input to the grid No.1 circuit. The actual 

power required depends on the operating frequency and the cir-

cuits used. The tube driving power is approximately zero watts. 

s Obtained from a fixed supply with an internal impedance of 695 

ohms to provide necessary increase in bias at crest of modulating 
signal. 

The following footnotes apply to the RCA Transmitting Tube 

operating considerations given at the front of this section. 

9 See Classes of Service. 

j See Plate Voltage Supply. 

k See Grid-No. 2 Voltage Supply. 

m See Grid-No. 1 Voltage Supply. 

BANDWIDTH CALCULATION 
11,18 

Ref level  

0 72 dB 

II 3 MI 

- 1-

F. 
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8916 

FORCED-AIR COOLING 

Air Flow: 
Through radiator-adequate air flow to limit the plate-core 

temperature to 2750 C should be delivered by a blower 

through the radiator before and during the application 

of filament, plate, grid-No.2, and grid-No.1 voltages. 

For typical operation, the required air flow, related to sea 

level and at a temperature of 350 C, is as follows: 

Plate Air Pressure 

Dissipation Flow Drop 

Kilowatts CFM Inches H20 

18.0 520 3.75 

20.0 600 4.50 

22.0 800 6.30 

To Plate, Grid-No.2, Grid-No.1, Cathode-Filament, and 

Filament Terminals — A sufficient quantity of air should 

be allowed to flow past each of these terminals so that its 

temperature does not exceed the specified maximum value 

of 2500 C. 

During Standby Operation — Cooling air is required when 

only filament voltage is applied to the tube. 

During Shutdown Operation - Air flow should continue 

for a few minutes after all electrode power is removed. 

K-F 

G1 

92LS-3454 

P — Plate Terminal 

G2 — Grid-No.2 Terminal 

G1 — Grid-No.1 Terminal 

K-F — Cathode-F ilament Terminal 

F — Filament Terminal 

IIKEM Electronic Components 
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DIMENSIONAL   

OUTLINE 

NOTE 

AIR COOLED 
RADIATOR  
NOTE 10 

41•1 

PLATE CORE 
TEMPERATURE  U\\\ 

—4> 

MEASUREMENT POINT 

PLATE TERMINAL 
NOTE lb 

SEAL TEMPERATURE 
MEASUREMENT POINT 

CERAMIC 

KEEP CLEAR 
(SEE NOTE 2) 

MOTE 2 

GRID-NO.2 
TERMINAL 
NOTE 10 

GRID-N0 1 
TERMINAL 
NOTE Id 

CATHODE-FILAMENT 
TERMINAL NOTE 10 

et. 

/// 

1•.—C HEAT SINK 
 F NOTE 19, 3 

t• FILAMENT TERMINAL NOTE If 
1111.M.3446R1 



TABULATED DIMENSIONS* 

Dimensions Value Value 

A Dia. 8.250 + .035 (2093 + .9) 
8 Dia. 4.188 + .020 (106.58 + .51) 

C Dia. 3.915 + 015 I 99.44 + 28) 

D Dia. 3.315 + .015 I 84.20 + .38) 

E Dia. 2.696 + .015 ( 68.48 + .38) 

F Dia. 1.960 + .015 I 49.78 + .38) 
G Dia. 0.810 max. ( 20.57 max.) 
H 7.10 max. (180.3 max.) 

J 1.750 + .030 I 44.5 + .8) 
K 0.500 ref. 1 12.7 ref.) 

L 2.150 + .050 I 54.6 + 1.3) 
M 1.775 min. ( 45.1 min.) 

N 1.420 + .030 I 36.1 + .8) 

Fs 0.330 + .030 ( 8.4 + .8) 
a 0.650 + .038 ( 16.5 + 1.0) 

S 0.960 + .050 ( 24.4 + 1.3) 
T 1.200 ref. 1 30.5 ref.) 

Note 1 - The contact distance • listed is the minimum, uniform, in-

dicated length as measured from the edge of the terminal. 

is. Radiator 

lb. Plate Terminal 
lc. Grid No.2 Terminal 

Id. Grid No.1 Terminal 

le. Cathode-Filament Terminal 
1f. Filament Terminal 
1g. Heat Sink (post) 

Contact 
Distance 

0.800 (20.32) 

0.265 ( 6.73) 
0.265 ( 6.73) 

0.265 I 6.73) 
0.250 ( 6.35) 

0.265 ( 6.73) 
0.450 (11.43) 

Note 2 - Keep all stippled regions clear. In general do not allow 
contacts to protrude into these annular regions. If special 
connectors are required which may intrude on these re-
gions, contact RCA Power Tube Application Engineering, 
Lancaster, PA 17604. 

Note 3 - Tapped 1/4-20 NC x 0.5 in (12.7 mm) deep. 

*Dimensions are in inches unless otherwise stated. Dimensions in 

parentheses are in millimeters and are derived from the basic inch (:) 

dimension (1 inch = 25.4 mm). 
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MOUNTING 

The preferred mounting arrangement is depicted below. 

Other arrangements, such as cavity-type mounting, for mul-

tiple-ring terminal tubes may be constructed using either 

fixed or adjustable contact rings in the transverse plane, 

Ready-made sockets may be obtained, in limited quantities, 

from RCA as the J15293, or in production quantities as the 

CD 89-094, from Jettron Products Inc., 56 Route 10, Han-
over, NJ 07936. 

• 

' PREFERRED MOUNTING ARRANGMENT 

0 NOTE 1 

NOTE 2 

IME o€TA, 

II( DETAIL 
A   

F NOT! 2 

-••• G 
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PREFERRED MOUNTING 

ARRANGEMENT ( CONT. ) 

NOTE 3 

WALLA 

SLOTS EQUALLY SPACED 
0030- I ?Sewn) WIDE 
O soe 112 7.....) DE EP 

1101 SLOTS 
AM AIDE X AN DEEP 
EQUALLY SPACED 

11111 HOLES 
AK DIA 
EQUALLY SPACED 

1121J1-1118 o 



8916 
MOUNTING ARRANGEMENT 

TABULATED DIMENSIONS 

Dimension Inches Millimeters 

A 1.320 I 33.53) 

B Dia. 4.440 (112.78) 

C Dia. 4.095 (104.02) 

D 1.713 ( 43.51) 

E 0.330 ( 8.38) 
F Dia. 3.495 I 88.77) 

G Dia. 3.000 ( 76.20) 

H Dla. 1.975 +0'002 I 50.17 #0'05) 
-0.000 -0.00 

J Dia. 0.810 I 20.57) 

K 0.250 I 6.35) 
L 0.312 ( 7.92) 

M 1.812 ( 49.98) 

N 0.625 I 15.88) 

P 0.250 I 6 35) 
R Dia. 0.261 ( 6.63) 

S Dia. 0.700 ( 17.78) 

T Dia. 0.918 ( 23.32) 

U Dia. 1.135 I 28.83) 
V Dia. 1.737 ( 44.11) 

W 1.125 I 28.58) 
AA Dia. 2.625 ( 66.68) 

AB 45° 

AC 1.25 ( 31.75) 

AD 1.00 ( 25.40) 

AE 0.40 ( 10.16) 

AF Dia. 2.681 + .002 I 68.10 + .06) 

AG Dia. 2.840 I 72.14) 

AH Dia. 3.00 I 76.20) 

AJ 22-1 /2° 
AK Dia. 0.281 ( 7.14) 

AM 0.125 I 3.18) 

AN 1.000 ( 25.40) 

AP Radius 0.125 I 3.18) 

Note 1 - Finger stock is 97-138 made by Instrument Specialties Cu., 

Little Falls, NJ. 

Note 2 - Finger stock is 97-360 made by Instrument Specialties 

Co., Little Falls, NJ. 

Note 3 - Round all corners. 
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PLATE CURRENT Ib 
•  GRID No I CURRENT Ioi 

GRID No.2 CURRENT Ic2 — 
 ; FILAMENT VOLTAGE Et• 9.5V 

GRID No.2 VOLTAGE 42.1000V 
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8916 
TYPICAL CONSTANT CURRENT CHARACTERISTICS 

  PLATE CURRENT Ib 

GRID No I CURRENT ICI ---
GRID Na 2CURRENT Ic2 — 
FILAMENT VOLTAGE Ef •9.SV 
GRID No 2 VOLTAGE Ec2 .1500V 
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ELECTRODE CAVITY TUNING CHARACTERISTICS 
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