
OZ4-G 
Full-Wave Gas Rectifier 

.~. 
TONICALLY HEATED CATHODE  TYPE 

The OZq—G is the same as the OZq exceyt for the following items: 

Mechanical: 

Operating Position Any 
Maximum Overall Length 2-5/6" 
Maximum Seated Length  2-1/16" 
Maximum Diameter 1-1/16" 
Bulb T7 
Base. Dwarf—Shell Octal 5—Pin (JEDEC Group 2;-No.85-45) 

Basing Designation for BOTTOM VIEW 4R 

P i n 1 — No Connec—
tion 

Pin 3 —Plate No.2 
Pin 5 —Plate No.l 

Pin 7 —No Connec—
tion 

Pin B —Cathode 

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

DATA 
3-61 





TADS 
SHARP-CUTOFF PENTODE 

SUBMINIATURE TYPE 

GENERAL DATA 

Electrical: 

Fi lament, Coated: 
Voltage 1  25 
Current 0  04  

~)irect Interelecirode Capacitances:° 
Grid No.1 to Plate 0.010 max 
Input 1.8 
Output   2.8 

° Mith no external shield. 

Mechanical: 

Mounting Position  - Any 
M.3ximum Overal l Length   1-3i4" 
Maximum Seated Length   1-1/2" 
Length, Base Seat to Bulb Top (excluaing tin) 1.200_+ G.060" 
M~zimum Diameter   0.4" 
Bulb   T-3 
Base   Small-Button Sub-minar 8-Pin 

BOTTOM VIEW 

a>~ 

Pin 1 - No Connection 

Fin 2 -Grid No.1 
Pin 3 - No Connection 
Fin 4 - Filament (-), 

Grid No.3 

do volts 
amp 

w~f 

EyJf 

Pin 5 - Fi lament (+) 

Pin 6 - No Connection 

Pin 7 -Plate 
Pin 8 -Grid Nb.2 

AMPLIFIER-Class Al
Maximum Ratings, Design-Center Values: 

PLATE VOLTAGE   67.5 max. volts 
GRID-No.2 (SCREEN) VOLTAGE   67.5 rrax. volts 
TOTAL CATHODE CURRENT   4.0 max. ma 

Typical Operation and Chp~acteristics: 

Plate Voltage ! 30 45 67.5 volts 
Grid-No.2 Voltage ~ 30 45 67.5 volts 
Grid-No.l (Control-Gr ) Voltage 0 0 0 volts 
Plate Resistance (Ap o .) 0.7 0.7 0.7 megohm 
Transconductance  ~  430 580 735 /emhos 
Grid-No.l Bias (App x ) for 

plate current of Q µamp —3 -4 -6 volts 
Plate Current 0  45 0.9 1.85 ma 
Grid-No.2 Current 0  16 0.35 C.75 ma 

SEPT. 15, 1949 TUBE DEPARTMENT TENTATIVE DATA 
RADIO CORPORATION Of AME RIG, NARRISON, NFW JERSEY 
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AVERAGE PLATE CHARACTERISTICS 

E f=t.25 VOLTS DC 
GRID-N'2 VOLTS=30  
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TADS 

AVERAGE PLATE CHARACTERISTICS 
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- Ep=1.25 VOLTS DG 

- GRID-N' 2 VOLTS = 45 
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TADS 

AVERAGE PLATE CHARACTERISTICS 

E{`=1.25 VOLTS DC 
_ GRID-N>r2 VOLTS=67.5 
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TADS 

AVERAGE CHARACTERISTICS 
Ep=1.25 VOLTS OC 
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~ rx~ .~i~ 
`~~~ l~~r~ B3-GT/8016 

HALF-WAVE VACUUM RECTIFIER 
Supersedes Tyye 801 

GENERAL DATA i' 

Electrical: 

Filament, Coated: 
Voltage  1.25`   ac volts 
Current  0.2 ~   atop 

Direct Interelectrode Capacitance Approx.):•
Plate to Filament. 1.5f   µµf. 

~ The filament voltage must never exceed 1.5 volts, even momentarily. 

~ With no external shie ltl. / 

Mechanical: 

Mounting Position 
Overall Length  ~  3-7/8" t 3/16" 
Seated Length  ~  3-5/1~" t 3/16" 
Maximum Diameter  (  1-9/32" 
Bulb   T-9 
Cap Small 
Base ~  Intermediate-Shell Octal 6-Pin 
Basing Designation for OTTOM VIEW   3C 

Pin 1 -See NOTE 
Pin 2 -Filament 
Pin 3 -Same as Pin 1 
Pin 5 -Same as Pin 1 

NOTE: 

any 

Pin 7 -Filament, 
Internal 
Shield 

Pin 8 -Same as Pin 1 
Cap - Plate 

y be connected to pin 7; 
t herwise, do not use. 

HALF—WAVE RECTIFIER 

Maximum Rating3, sign-Center Values: 

PEAK INVERSE PLAT VOLTAGE 30000 max. volts 
PEAK PLATE CURRE T   17 max. ma 
AVERAGE PLATE ClI//RREIJT  2 max. ma 
FREQUENCY OF SLjYPLY VOLTAGE  300 max. kc 

OPERATING NOTES 

When the filq~e nt is to be operated on rf, it 7s recommended that the 
filament be c nec fed first to a tic or low-frequency ac supply of 1.25 
v oil s. The olor temperature of the filament correspond log to this 
voltage may/then be chec ketl visually by observingg n a darkened room 
the reflect on of the incandescent tllame nt upon the upper surface of 
the int ernan shield. A visual comparison of this color temperature with 
t oat opt aifled with the filament operat etl from an rP voltage provides a 
t onvenieny means Tor adjusting the amount of rf excitation to protl uce 
1.25 volt//b (R M5) at the filament terminals. 

The vo Lt6ges employed in some television receivers and of her high-volt-
age equippment are sufficiently high loaf high-voltage rectifier tubes 
may proeuce Soft x-rays which Can constitute a health hazard, unless 
such tubes are adequately snielded. Relatively simple shielding should 
prove adequate, but Lhe need for Lhis precaution Should be considered 
In equipment de5ig n. 

E-Indicates a change. 

E 

F 

NOV. ~5, 1949 
TUBE DEPARTMENT 

RADIO CORPORATION OF AMERICA, NAR AISON, NEW JERSEY 

DATA 
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~~ 1 B3-GT 
HALF-WAVE VACUUM RECTIFIER 

AVERAGE PLATE CHARACTERISTIC 

IB—Ep=L25 

i 
TYPE IB3-GT 

VOLTS AC 
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NOV. 15, 1949 TUBE DEPARTMENT CE-6770T~i760R1 
RADIO CORPORATION OF AMERIU, XA[RISON, NFW JERSEY 



IE8 
~ PENTAGRID CONVERTER 

SUBMINIATURE TYPE 

'~ 

i"~, 

' •1 

GENERAL DATA 

Electrical: 

Fi lament, Coated: 
Voltaoe   1.25  
Current   0.04  

Direct interelectrode Capacitances:° 
Grid No.3 to Al l Other 

Electrodes (RF Input). 6 
Plate to Al l Other Elec-

trodes (Mixer Input) 5 
Grid No.l to Al l Other 

Electrodes (Osc.lnput) 2.4 

do volts 
amp 

Grid No.3 to Plate C.4 max. 
Grid No.3 to Grid No.l 0.2 max. 

° with no external shield. 

Mechanical: 

Mounting Position   Any 
Maximum Overal l Length   1-3/4" 
Maximum Seated Length   1-1/2" 
Length, Base Seat to Bulb Top (excluding tip) 1.200" t 0.060" 
Maximum Diameter   0.4" 
Bulb   T-3 
Base 

Pin 1- Internal 
Connection-
Do Not Use 

Pin 2 -Grid No.l 
Pin3-No 

Connection 

µµf 

µµf 

µµf 
µµf 
µµf 

Small-Button Sub-minar 8-Pin 
BOTTOM VIEW 

Pin 4 -Filament (-), 
Grid No.S 

Pin 5 - Fi lament (+) 
Pin 6 -Plate 
Pin 7 -Grid No.2, 

Grid No.4 
Pin 8 -Grid No.3 

CONUERTER 
Maximum Ratings, Design-Center Values: 

PLATE VOLTAGE  67.5 max. volts 
GRIDS-No.2 & No.4 (SCREEN) VOLTAGE 45 max. volts 
GRIDS-No.2 & No.4 SUPPLY VOLTAGE 67.5 max, volts 
TOTAL CATHODE CURRENT  4.0 max. ma 

Characteristics — Seyarate Excitation: 

Plate Voltage  30 a5 67.5 volts 
'Grids—No.2 6 No.4 Supply 

Voltage  30 45 67.5 volts 
Grids—No.2 & No.4 Resistor 10000 15000 20000 ohms 

d The characteristics shown under separate excitation approximate those 
obtained in a self—excited oscillator operating with zero 'bias. 

SEPT. 15, 1949 TUBEDEGARTMENT TENTATIVE DATA 
[MIO CO[rOlAT10N OE 4AEFIr~ N~[[ISON, NFW IE RSFY 



IE8 
PENTAGRID CONVERTER 

Grid-No.3 (Control-Grid) 
Voltage  

Grid-No.l (Oscillator-Grid) 
Resistor  

0 

0 1 

0 

0.1 

0 volts 

0.1 megohm 
Plate Resistance (Approx.) 0.3 0.4 0.4 megohm 
Conversion Transconductance 115 140 150 µmhos 
Grid-No.3 Voltage (Approx.) 

for conversion transconductance 
of 5 µmhos  -7 -8 -9 volts 

Plate Current  0 3 0.6 1.0 ma 
Grids-No.2 d No.4 Current  0 8 1.1 1.5 ma 
Grid-No.l Current  30 50 70 µamp 
Total Cathode Current  1 1 1.7 2.5 ma 

NOTE: The transcend ucta nce between grid No.l and grids No.2 8No.4con—
nected to plate (not oscillating) is approximately 730 mic romhos 
under the following conditions: Signal aDPl fed to grid No.1 at 
zero Dias; grids No.2 6 No.Y and plate at 30 volts; and grid No.3 
grounded. Under the same conditions, the total cathode current is 
3 mi ll iamDe res and the ampl ification factor is 3.9. 

SEPT. 15, 1949 TINE ppARTMENT TENTATIVE DATA 
upw merounoN or .weuu, x~ensoN. New leesev 
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OPERATION CHARACTERISTICS 
WITH SEPARATE OSCILLATOR EXCITATION 
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IE8 
OPERATION CHARACTERISTICS 

WITH SEPARATE OSCILLATOR EXCITATION 

sOBTAINED BY ADJUSTMENT OF OSCILLATOR GRID 
VOLTAGE TO GIVE INDICATED VALUES 

°APPLIED THROUGH SERIES RESISTOR OF VALUE ~~~~~~~~~~~~
INDICATED 
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1N2-A 
Half-Wave Vacuum Rectifier 

GENERAL DATA 

Electrical: 

Fi lament, Coated: 

Nin. Av. Nax. 

Voltage (AC)   1.05 1.25 1.45 volts 
Current at 1.25 volts   - 0.2 - amp 

Direct Interelectrode Capacitance (Approx.):~ 
Plate to filament 6 internal shield 1  4 µµf 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  3  562" 
Seated Length 2  624" to 3 000" 
Diameter 1  438" to 1 562" 
Bulb  T12 
Cap   Small with Tubular Support (JEDEC No.Cl-34) 
Base Short Medium-Shell Octal 7-Pin 

with External Barriers, Style B (JEDEC Group 1, No.87-227) 
Basing Designation for BOTTOM VIEW  3C 

Pin 1 -Limited Con-
nection• 

Pin 2 -Filament 
Pin 3 -Same as Pin 1 
Pin 5 -Same as Pin 1 

P i n 6 - No Connec-
tion 

Pin 7 -Filament, 
Internal 
Shield 

Pin B -Same as Pin 1 
Cap -Plate 

PULSED-RECTIFIER SERVICE 

Maximum Ratings Design-Maximum Palues: 

For o>Seration in a g25-line, 3o-frame system#

INVERSE PLATE VOLTAGf: 
Total do and peaky  28000 max. volts 
OC  24000 max. volts 

PEAK PLATE CURRENT  50 max. ma 
AVERAGE PLATE CURRENT   0.5 max. ma 

Characteristics: 
~' Plate Current for plate volts = 100 7~ ma 

~ Mithout external shield. 
~ See Oyerating Cons iderattions. 

* As tlescribe0 in •Stantlartls of Good Engineering Practice Concerning 
Television Broadcast Stations,' retl eral Communications Commi sslon. 

The duration of the voltage pulse must not exceed 15 per cent of one 
horizontal scanning cycle. In a525—line, 30—frame system, 15 per cent 
of one horizontal scanning cycle is 30 microseconds. 

Instantaneous test value. 

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

DATA 
3-61 



~rv2-a 
OPERATING CONSIDERATIONS 

Socket Connections. Socket terminals 1,3,4,5,6, and S may 
be connected to socket terminal 7 or to a corona shield which 
is connected to socket terminal 7. Socket terminals 4 and 6 
may be used as tie points for components at or near fi lament 
potential. 

Measurement of Filament Voltage. To measure the fi lament 
voltage when the fi lament is at a high do potential with 
respect to ground, it is recommended that a simple method 
uti l izing visual comparison of the fi lament temperature be 
used. The color temperature of the fi lament, operating from 
a pulse-or-rf-power source, may be checked by observing in a 
darkened room the reflection of the incandescent fi lament upon 
the surface of the internal shield. A visual comparison of 
this color temperature with that obtained when the fi lament of 
another IN2-A is operated from a do or low-frequency ac supply 
of 1.25 volts, provides a convenient means for adjusting the 
amount of excitation to produce 1.25 volts Irms) at the fi la-
ment terminals. 

The high voltages at which the 3N2-A is operated are very 
dangerous. Great care should be taken in the design of 
apparatus to prevent the operator from coming in contact with 
these high voltages. Particular care against fatal shock 
should betaken in the measurement of fi lament voltage. Under 
al l circumstances, circuit pa its which may;yl~it9W igh potentials 
should be enclosed or adequately insulated.' 

.K-rays. The voltages employed in some television receivers 
and other high-voltage equipment are sufficiently high that 

high-voltage rectifier tubes may produce X-rays which can 
constitute a health hazard unless such tubes are adequately 

shielded. Relatively simple shielding should prove adequate, 
but the need for this precaution should be considered in 
equipment design. 

CAP 
JEDEC N' CI-34-

T12 BULB 

BASE 
JEDEC GROUP I, 

N° 87-227 

1.362" MAX. 
'F 1.438" MIN.-y 

DIA. 

3.000" 
MAX. 

2.624" 
MIN. i 3.562 

MAX. 

r
92CS-10925 

RADIO CORPORATION Of AMERICA 
Electron Tube Division Harrison, N. 1. 
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IP39 
VACUUM PHOTOTUBE 

WITH S-4 RESPONSE 
F'or applications critical as to leakage 

under high-humidity conditions 

i 
~~9 
O 

The IP39 is l ike the 929, except that the 1P39 has a maxi-
mum dark current of 0.005 µa at 250 volts, and has a non-
hygroscopic base which insures a value of resistance l2etween 
anode and cathode pins about 10 times higher than conven-
tional bases under adverse service conditions of high 
humidity. 

F Indicates a change. 

i P40 
GAS PHOTOTUBE 

WITH 5—i RESPONSE 
F'or agfllicattions critical as td leakage 

under high-humidity conditions 

The iP40 is l ike the 930, except that the iP40 has a maxi-
mum dark current of 0.005 µa a3 90 volts, and has a non-
hygroscopic base which insures a value of resistance between 
anode and cathode pins about 10 times higher than conven-
tional bases under adverse service conditions of high 
humidity. 

E 

F lndicat es a cn ang e. 

AUGUST 15, 1947 TUBE DEPARTMEtdT 
RADIO CORPORATION O! AMEEIU, IUffISON, NEW IE0.5EY 

QATA 
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2B7 

~~ 

~1 
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~~ 

!"~ 

Heater, for Unipotential Cathode: 
Voltage  2.5   ac or do volts 
Current  0.8   amp 

The 2B7 is the same ns the 6B~ extebt for heater rating. 

DEC. 30, 1947 TUBE DEPARTMENT DATA 
SAOiO CORRORATION OF AMERICA, NARRISON. NEW IF RSFv 



2B7 
AVERAGE CHARACTERISTICS 

PENTODE UNIT 

Ep=2.5 VOLTS PLATE VOLTS=250 GRID-Nsl VOLTS=-3 

0 4 • ~• - • 1 •'~ 120 140 
GRID-N~2 VOLTS 

~~ 

`/ 

FEFS. 6.1933 TUBE DEPARTMENT 
uow carounor+ a ~wniu, wunsa,, rtw rear 

92CM-5254 



2BN4 
MEDIUM-MU TRIODE 

7-PIN MINIATURE TYPE 

Intended for use in equipment hautng 
series heater-string arrangement 

6 
~c~. R 
s 

The aBNq is the same as the 6BNq exc eft for the following 
items: 

Heater, for Unipotential Cathode: 
Voltage   2.3   ac or do volts 
Current   0.6   amp 
Warm-up time (Average)'. 11   sec 

2CY5 
SHARP-CUTOFF TETRODE 

7-PIN MINIATURE TYPE 
Intended for use in equipment having 
series heater-string arrangement 

The aCYg is the same as the 6CYg exceyt for the following 
items: 

Heater, for Unipotential Cathode: 
Voltage  2 4  ac or do volts 
Current  0 6   amp 
Warm-up time (Average)' 11   sec 

` For de}inition o} heater uxirm-uq time and method o} determining 
it, see sheet NEATER WARN-UP TINE NEASURENENT at front a} 
this Section. 

4-58 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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2C39A 
Power Triode 

FORCED-AIR COOLED 

Particularly suitahle for cathode-drive circuits 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
~"1 Voltage (AC or DC)°  6.3 volts 

Current  1.0 amp 
Heating time   1 minute 

Amplification Factor   100 
Transconductance, for plate current of 
70 ma. and plate voltage of 600 volts. 24000 µmhos 

Direct Interelectrode Capacitances 
~.~ (Approx.): 

Grid to plate   2.0 µµf 
Grid to cathode  6.6 µµf 

Plate to cathode   0.035 max. µµf 

Mechanical: 

Terminal Connections (See Di~nensiona! Outline): 
BOTTOM VIEW 

P 
G -GRID TERMINAL 

(Adjacent to Cath-
ode & Heater 
Terminal) ~~-

H -HEATER TERMINALS 
(Cyl inder within 
Cathode Terminal 
8 Cathode Terminal) rl,lc~j 

K -CATHODE TERMINAL 
(Outside Cyl inder 
on End Opposite 
Radiator) 

P -PLATE TERMINAL 
(Between Plate 
Flange 8 Glass 
Section) 

Operating Position   Any 
Maximum Overall Length   2-3/4" 
Diameter   1-1/4" t 1/64" 
Weight (Approx.)   2 oz 
Radiator   Integral part of tube 
Mounting  Special 

Theralal 
Air Flow: 
Through Radiator—Adequate air flow should be del ivered by 
a blower during the appl ication of any voltages. Cool ing 
must be sufficient to l imit the rod tator temperature to the 
specified maximum value. 

To Plate, Grid, Cathode, and Realer Seals— A sufficient 
quantity of atr should he del ivered to these seals to pre—
vent their temperature from exceeding the specified maxlmunt 

~ value. 

Incoming-Air Temperature   35 max. OC 

f Indlcat es a change. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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2C39A 
Radiator Temperature (Measured on 
core adjacent to plate seal)   175 max. °C 

Seal Temperature (Plate, grid, 
cathode, and heater)  175 max. °C 

PLATE-MODULATED RF POWER AMPLIFIER — Class C Telephony 

Carrier conditions per tube }or use 
>vith amaximum modulation .factoro.f3 

Maximum CCSb Ratings, Absolute-Maximum Values: 

DC PLATE VOLTAGE  600° max. volts .̀ ry
GRID VOLTAGE: 

DC  -150 max. volts 
Peak negative RF  400 max. volts 
Peak positive RF  30 max. volts 

DC GRID CURRENT   50 max. ma 
DC CATHODE CURRENT  100 max. ma 
GRID INPUT  2 max. watts 
PLATE DISSIPATION   70 max. watts <✓ 

RF POWER AMPLIFIER 6 OSCILLATOR — Class C Telegraphy 

Maximum CCSb Ratings, Absolute-Maximum Values: 

DC PLATE VOLTAGE 
GRID VOLTAGE: 

DC 
Peak negative RF 
Peak positive RF 

DC GRID CURRENT  
DC CATHODE CURRENT 
GRID INPUT 
PLATE DISSIPATION 

e 

1000 max. volts 

-150 max. volts 
400 max. volts 
30 max. volts 
50 max. ma 
125 max. ma 
2 max. watts 

100 max. watts 

Because the ca thotle is su Dj ect ed to considerable back bomDardm ent as 
the frequency is increasetl wits resultant Increase in temper alu re, the 
heater voltage should be retlu cetl deDending on operating conditions and 
frequency to prevent overheating the cathode and resultant snort 1f7e. 
For most appl ications where liberal cool ing of the seals Is provitletl, 
reduction of heater voltage to the values snows in the fol lowish table 
is suggested. 

Pre quency 8e ater ro stage 
Xc ro its 

up to 300 
~ 300 to 1000 

loco to lsoo 
1500 to 2000 
2000 and above 

b 
Continuous Commercial service. 

~ For less ~th an 1004 modulation, It is permissl ble to use a signer ,dc 
plate voltage provided the sum of the peak positive modulating voltage 
entl the Oc plate voltage d0 e5 not exceed 1200 volts. 

6.3 
6.0 
5.5 
5.0 
a.5 

A 
Key-down conditions per to De without amplitude modu lotion. Motlulatlon 
essentially negative may be used iP~ the po 5l five peak Df Lhe autlio-
frequency envelope noes no[ excee0 1154 of the carrier conditions. 

aermitted tolerance on the heater-voltage values in the above Sable is 
t 104. However, Por tong to De life, it Is recommenced that the toler-
ance De heltl to 3 54. 

when long l ife in continuous service Is desired, the 2C39A should 
always De out in operatl on with full rated heater voltage (6.9 volts) 
whl cn mould [hen De reduced to the lowest value that will gi ve the 
desired outDu [. 

-►Indlcat es a change. 

~'~...'' 

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



2C39A 

RECOMMENDED COWLING fOR DIRECTING AIR FLOW 
THROUGH RADIATOR OF TYPE 2C39A 

  13'  
4 

~—~~~ '~. 
~`~ 

i ~ ~~ 

15' 
116 

\\~~ ,_ _~ 

AIR 
FROM 

BLOWER 

92C3-8001RI 

I 
7' 
B 

1 

RADIO CORPORATION OF AMERICA 
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2C39A 

I " I " 
I ~4 ± X64 

A 

I 

~ 

]~L_ 

J81" ~64, MIN.~~ 

3.045"

1. 87 ~ ~ 012" ' 
D I`TA. —~  

T 4fi9".365" MIN. 
±.010 

2 3/a ~ I 

MAX. MAX. 

1.309" 
±.020" `YI 

.187"  MIN.--~ 

±.015" •400" .341 
MIN. MIN, 

j y .~ 

RADIATOR 

%B~MIN. 

X32 
PLATE 
FLANGE 

~~ PLATE RF 
 / CONNECTION 

` *.008" 

 / 

1.031" _ 010~~ 
DIA. 

~13~16" MAX. DIA. 

-  GRID RF 
CONNECTION 

r ~—.660"±.008"  DIA. 

CATHODE RF AND 
.285" ; E~HEATER CONNECTION 
MIN. 
~~ ~~[ HEATER CONNECTION 

-r•~ ~—.218"±.005"DIA. 
.320±.008~~ DIq.-->~ {s— 920S-BOOORI 

.~~ 

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



~c4o 
Power Triode 

LIGHTHOUSE TYPE 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)  6.3 t 0.3 volts 
Current at heater volts = 6.3 0  750 amp 

Direct Interelectrode Capacitances:a 
Grid to plate   1.3 µµf 
Grid to cathode   2.2 µµf 
Plate to cathode  0.03 max. µµf 
Cathode rf terminal to cathode  100 µµf 

Characteristics, Class A I AsDl if ier: 

Plate Supply Voltage  250 volts 
Cathode Resistor  200 ohms 
Ampl ification Factor  36 
Transconductance  4850 µmhos 
Plate Current   17 rna 

Mechanical: •-

Operating Position  Any 
Maximum Overall Length  2-9/16" 
Maximum Seated Length 1  973" 
Maximum Diameter 1  312" 
Weight (Approx  ) 1  2 oz 
Base Small H-Wafer 6-Pin (JEDEC Group 1, No.66-108) 
Basing Designation for BOTTOM VIEW  68Y 

POST 9 
END DISC 

Pln 1 -DO NOt CENTER S Shell -Cathode 
Use DISC RF Terminal 

Pin 2 -Heater 3 Center Disc-Grid 
Pin 3 -Cathode __ Terminal 
Pin 5 -Cathode Post & End Disc-
Pin 7 -Heater 2 ~ Plate 
Pin 8 -Cathode SHELL 

Terminal 

Thermal: 

Cool ing   Convection and Conduction 
Seal Temperature  175 max. ~C 

RF POWER AMPLIFIER 6 OSCILLATOR — Class C Telegraphy 

Maximum CCSb Ratings, Absolute-Xaximum Values: 

For }requencies uy to 337o Xc 

DC PLATE VOLTAGE  500 max. volts 
DC GRID VOLTAGE: 

Negative-bias value   50 max. volts 

w Indicates a change. 

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

DATA 
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2C40 

DC PLATE CURRENT  25 max. ma 
DC GRID CURRENT   8 max. ma 
PLATE DISSIPATION   6.5 max. watts 
PEAK HEATER—CATHODE VOLTAGE: 
Heater negative with respect to cathode 90 max. volts 
Heater positive with respect to cathode 90 max. volts 

PEAK CATHODE—SHELL VOLTAGE: 
Shell negative with respect to cathode. 90 max. volts 
Shell positive with respect to cathode. 90 max. volts 

a Without external shield. 
b Continuous Commercial Service. 

1.973" 
MAX. 90 

2 
6 

MAX. 

 :# 

j MT—B—I/ 

PLATE POST 
AND END—DISC 

TERMINAL 

4j 

~~jjjj~~jj~j/~~/ 

GRID 
CENTER—DISC 

TERMINAL 

r~i
s  > 

METAL SHELL 

CATHODE RF 
TERMINAL 

BASE 
JEDEC GROUPI 

No. 86—!OB 

92CS —11334 

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



2C40A 
Power Triode 

LIGHTHOUSE TYPE 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)   6.3 ± 0.3 volts 
Current at heater volts = 6.3 0  750 amp 

Cathode Heating Time See Operating Considerations 
Direct Interelectrode Capacitances 
(Approx.):a 
Grid to plate   1.3 µµf 
Grid to cathode   2.2 µµf 
Plate to cathode  0.03 µµf 
Cathode rf terminal to cathode  100 µµf 

Characteristics, Class Al Ampl ifier: ~-

Plate Supply Voltage  250 volts 
Cathode Resistor  200 ohms 
Ampl ification Factor  35 
Transconductance  5100 µmhos 
Plate Current   17 ma 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  2-9/16" 
Maximum Seated Length 1  973" 
Maximum Diameter 1  312" 
Weight (Approx  ) 1  2 oz 
Base Small H-Wafer 6-Pin (JEDEC Group 1, No. 86-108) 
Basing Designation for BOTTOM VIEW  66Y 

POST 8 
END DISC 

P i n 1 - Do Not CE
olsc ~ • 0 Shel 1 -Cathode 

Use RF .Terminal 
Pin 2 -Heater © Center Disc -Grid 
Pin 3 -Cathode ~ Terminal 
Pin 5 -Cathode Post & End Disc-
Pin 7 -Heater ©r~s0 Plate 
Pin 8 -Cathode SHELI~~ Terminal 

Thermal: 

.Cool ing   Convection and Conduction 
Seal Temperature  175 max. °C 

f Indicates a change. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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2C40A 
-~ PLATE-PULSED OSCILLATOR 

Maximum CCSb Ratings, Absolute-Maximum Values: 

For frequencies up to ggryo Mc, maximum 
duty factor of plate pulse = o. oo2 c, and 
maximum pulse duration of i.g microseconds 

PEAK POSITIVE-PULSE PLATE SUPPLY VOLTAGE. 1400 max. volts 
NEGATIVE GRID VOLTAGE: 

Average during plate pulse   100 max. volts 
PLATE CURRENT: 

Average°   3 max. ma 
Average during plate pulse   2 max. amp 

GRID CURRENT: 
Averages 1  5 max. ma 
Average during plate pulse   1 max. amp 

PLATE DISSIPATION°   4 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 90 max. volts 
Heater positive with respect to cathode. 90 max. volts 

PEAK CATHODE-SHELL VOLTAGE: 
Shell negative with respect to cathode 90 max. volts 
Shell positive with respect to cathode 90 max. volts 

a Without external shield. 
b Continuous Commercial Service. 
~ In any 500-microsecond interval. 

RF POWER AMPLIFIER b OSCILLATOR — Class C Telegraphy 

M3XImUm CCSb Ratings, Absolute-Maximum Values: 

For frequencies up to ggryo Mc 

DC PLATE VOLTAGE   500 max. volts 
DC GRID VOLTAGE: 

Negative-bias value  50 max. volts 
DC PLATE CURRENT   25 max. ma 
UC GRID CURRENT  8 max. ma 
PLATE DISSIPATION 6  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 

PEAK CATHODE-SHELL VOLTAGE: 
Shell negative with respect to cathode 90 max. volts 
Shell positive with respect to cathode 90 max. volts 

OPERATING CONSIDERATIONS 

In Plate-Pulsed Oscillator Service, the plate voltage must 
not be appl ied unti l a minimum of I minute after the appl ication 
of the heater voltage. 

In RF Power Amplifier & Oscillator — Class C Telegraphy 
Service., the plate voltage and the heater voltage may be 
appl ied simultaneously. 

Ind icates a change. 

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



2C40A 

./~ 

2 
9„ 

6 
MAX. 

1.973" 
MAX. 

i~ 

PLATE POST 
AND END —DISC 

TERMINAL 

GRID 
CENTER—DISC 

TERMINAL 

■ 1.312" MAX. ► 
DIA. 

~. 

METAL SHELL 

CATHODE RF 
TERMINAL 

BASE 
JEDEC GROUPI 

No. 86-108 

92CS —11334 

RADIO CORPORATION OF AMERICA 
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2C43 

Power Triode 
~-, 

LIGHTHOUSE TYPE 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)  6.3 t 0.3 volts 
Current at heater volts = 6.3 0  900 amp 

Cathode Heating Time See Oberating Considerations. 
Direct Interelectrode Capacitances:° 
Grid to plate   1.8 µµf 
Grid to cathode   3.0 µµf 
Plate to cathode  0.04 max. µµf 
Cathode rf terminal to cathode  100 µµf 

Characteristics, Class AI AmDlifler: 

Plate Supply Voltage  250 volts 
Cathode Resistor  100 ohms 
Ampl ification Factor  50 
Transconductance  8100 µmhos 
Plate Current   21 ma 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  2.6875" 
Maximum Seated Length 2  078" 
Maximum Diameter 1  312" 
Weight (Approx  )  1 oz 
Base Small H-Wafer 6-Pin (JEDEC Group 1, No. 66-108) 

Basing Designation for BOTTOM VIEW  68Y 

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

POST 8 
END DISC 

Shell -Cathode 
RF Terminal 

Center Disc -Grid 
Terminal 

Post &End Disc -
Plate 
Terminal 

,,^ Thermal: 
Cool ing   Convection and Conduction 
Seal Temperature  175 max. °C 

RF POWER AMPLIFIER d OSCILLATOR — Class C Telegraphy 

Maximum CCSb Ratings, Absolute-Maximum Values: 

For frequencies uq to igoa Mc 

DC PLATE VOLTAGE  500 -max. volts 
DC PLATE CURRENT  40 max. ma 

~-Intlicates a change. 

f 
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2C43 

DC CATHODE CURRENT  55 max. ma 
PLATE DISSIPATION   12 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode 90 max. volts 
Heater positive with respect to cathode 90 max. volts 

PEAK CATHODE-SHELL VOLTAGE: 
Shell negative with respect to cathode. 90 max. volts 
Shell positive with respect to cathode. 90 max. volts 

PLATE-PULSED OSCILLATOR 
Ma%imam CCSb Ratings, Absolute-Naximum Values: 
For frequencies ub to 337o Nc, maximum duty factor of plate 
pulse = 0.006, and maximum pulse duration of to microseconds 

PEAK POSITIVE-PULSE PLATE SUPPLY VOLTAGE. 3500 max. volts 
PLATE CURRENT: 
Average during plate pulse  2.75 max. amp 

CATHODE CURRENT: 
Average during plate pulse  4 max. amp 

PLATE DISSIPATION   12 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode 90 max. volts 
Heater positive with respect to cathode 90 max. volts 

PEAK CATHODE-SHELL VOLTAGE: 
Shell negative with respect to cathode. 90 max. volts 
Shell positive with respect to cathode. 90 max. volts 

a without ezte tool shield. 
b Continuous Commercial Service. 

~ Indicates a cnanae. 

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



2C43 

OPERATING CONSIDERATIONS 

Iln Plate-Pulsed Oscillator Servtice, the plate voltage 

must not be appl ied unti l a minimum of I minute after the 

appl ication ofi the heater voltage. 

In RF Power Amylifier & Oscillator — Class C Telegraphy 
Service, the plate voltage and the heater voltage may be 

appl ied simultaneously. 

PLATE POST 
AND END-DISC 

TERMINAL 

GRID 
CENTER-DISC 

TERMINAL 

2.078°
MAX. 

2.6875" 
MAX. 

Y

r 

1.312" MAX. 
OIA. 

METAL SHELL 

CATHODE RF 
TERMINAL 

BASE 
JEDEC GROUPI 

No. 86-108 

92CS -It677 

.- indicates a cnange. 
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2E24 
Beam Power Tube 

GENERAL DATA 

Electrical: 

Filament, Coated: 
Voltage (AC or DC)  6.3 t 10% volts 
Current at filament volts = 6.3 0.65 amp 
Heating time  Less than 2 seconds 

Transconductance, for plate volts 
= 500, grid-No.2 volts = 200, and 
plate ma. = 16  3200 µmhos 

Mu-Factor, Grid No.2 to Grid No.1 
for plate volts and grid-No.2 volts 
= 200, and plate ma. = 16   7.5 

Direct Interelectrode Capacitances:" 
Grid No.l to plate 0  11 max. µµf 
Grid No.l to filament tap & grid No.3 
& internal shield, and grid No.2. 8.5 µµf 

Plate to filament tap d grid No.3 
~ internal shield, and base sleeve. 6.5 µµf 

Mechanical: 

Operating Position Vertical, or horizontal with 
plane of pins3and7vertical 

Maximum Overall Length  3-21!32" 
Seated Length   2-15/16" t 5/32" 
Maximum Diameter  1-5/16" 
Weight (Approx  ) 1  3 oz 
Bulb T9 
Cap   Small (JEDEC No.Cl-1) 
Base  Small-Micanol-Wafer Octal 8-Pin 

with "640" Sleeve (JEDEC Group 1, No.B8-44) 
Basing Designation for BOTTOM VIEW  7CL 

Pin 1 -Grid Na.3, 
Internal 
Shield, 
Filament Tap 

Pin 2 -Filament 
Pin 3 -Grid No.2 

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

Cap -Plate 

^'~~ The rmat: 
Bulb Temperature (At hottest 

point, on bulb surface)  210 max. °C 

AF POWER AMPLIFIER b MODULATOR — Class A t b 

Maximum Ratings, Absolute-Maximum Values: 

DC PLATE VOLTAGE 

CCS°

300 max. volts 

f Intli ca tes a change. 

RADIO CORPORATION OF AMERICA 
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2E24 
ccs° 

DC GRID-No.2 VOLTAGE  200 max. volts 
GRID-No.2 INPUT   2.5 max. watts ( 
PLATE DISSIPATION   10 max. watts 

Typical Operation: 

CC Plate Voltage 250 
DC Grid-No.2 Voltage  160 
DC Grid-No.1 Voltages   -8 
Peak AF Grid-No.l Voltage   8 
Zero-Signal DC Plate Current  35 
Max.-Signal DC Plate Current  40 
Zero-Signal DC Grid-No.2 Current  2.6 
Max.-Signal DC Grid-No.2 Current  6.8 
Load Resistance   6000 
Total Harmonic Distortion   10 
Power Output  3.9 

Maximum Circuit Values; 

Grid-No.l-Circuit Resistance:° 
With fixed bias   0.1 max. megohm 
With cathode bias   0.5 max. megohm 

AF POWER AMPLIFIER & MODULATOR — Class A62f 

volts 
volts 
volts 
volts 

ma 
ma 
ma 
ma 

ohms-
% 

watts 

~1i~ 

Maximum Ratings, Absolute—Maximum Values: 

CCS° ICAS9

DC PLATE VOLTAGE  400 max. 500 max. volts 
DC GRID-No.2 VOLTAGE  200 max. 200 max. volts 
MAX.-SIGNAL DC PLATE CURRENTh 75 max. 75 max. ma 
MAX.-SIGNAL PLATE INPUTh  30 max. 37.5 max. watts 
MAX.-SIGNAL GRID-No.2 INPUTh. 2.5 max. 2.5 max. watts 
PLATE DISSIPATIONh  10 max. 13.5 max. watts 

Typical Operation: 

Values are Jor 2 tubes 

DC Plate Voltage  400 500 volts 
DC Grid-No.2 Voltage  125 125 volts 
DC Grid-No.l Voltages   -15 -15 volts 
Peak AF Grid-No.l-to-Grid-No.l 
Voltage   82 82 volts 

Zero—Signal DC Plate Current. 18 20 ma 
Max.-Signal DC Plate Current. 150 
Zero—Signal DC Grid-No.2 Current. 0.6 

150 
0.6 

ma 
ma 

` ~J

Max.-Signal DC Grid-No.2 Current. 26 28 ma V 

Effective Load Resistance 
(Plate-to-plate)  7000 9000 ohms 

Max.-Signal_Driv.ing Power 
(Approx.)~  0.43 0.46 watt 

Max.-Signal Power Output 
(App cox.)   42 54 watts 

~Intli cotes a clan ge. 

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



2E24 
Maximum Circuit Values (CCS or ICAS Conditions): 

Grid-No.l-Circuit Resistancek   30000 max. ohms 

PLATE-MODULATED RF POWER AMPLIFIER — Class C Telephony 

Carrier conditions qer tube for use 
with a maximum modulation factor of z 

Maximum Ratings, Absolute-Maximum VaCue s: 

~^'~ CCSc ICAS9

DC PLATE VOLTAGE  400 max. 500 max. volts 
DC GRID-No.2 VOLTAGE  200 max. 200 max. volts 
DC GRID-No.1 VOLTAGE  -175 max. -175 max. volts 
DC PLATE CURRENT  60 max. 70 max. ma 
DC GRID-No.l CURRENT  3.5 max. 3.5 rnax. ma 
PLATE INPUT   ZO max. 27 'max. watts 

/~ GRID-No.2 INPUT   1.7 max. 2.3 max. watts 
PLATE DISSIPATION   6.7 max. 9 max. watts 

Typical Operation: 

DC Plate Voltage  400 500 volts 
DC Grid-No.2 Voltagem   180 180 volts 

From a series resistor of 27500 40000 ohms 
DC Grid-No.l Voltaged~^ -45 -45 volts 
From a grid resistor of 18000 18000 ohms 

Peak RF Grid-No.l Voltage 61 62 volts 
DC Plate Current  50 54 ma 
DC Grid-No.2 Current  8 8 ma 
DC Grid-No.l Current (Approx.)  2.5 2.5 ma 
Driving Power (Approx.) 0.15 0.16 watt 
Power Output (Approx  )   13.5 18 watts 

Maximum Circuit Yalues (CCS or ICAS Conditions): 

Grid-No.l-Circuit Resistancek   30000 max. ohms 

.~-. RF POKER AMPLIFIER AND OSCILLATOR — Class C Telegraphyo 
and 

RF POWER AMPLIFIER — Class C FM Telephony 

Maximum Rating3, Absolute—Maximum Values: 

CCS° ICAS9

DC PLATE VOLTAGE  500 max. 600 max. volts 
DC GRID-No.2 VOLTAGE  200 max. 200 max. volts 
DC GRID-No.l VOLTAGE  -175 max. -175 max. volts 
DC PLATE CURRENT  75 max. 85 max. ma 
DC GRID-No.l CURRENT  3.5 max. 3.5 max. ma 
PLATE INPUT  30 max. 40 max. watts 
GRIC-No.2 INPUT   2.5 max. 2.5 max. watts 
PLATE DISSIPATION   10 max. 13.5 max. watts 

f inalcates a cn an ge. 

f 
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2E24 
Typical Operation up to 125 Mc: 

CCS° ICAS9
DC Plate Voltage  400 500 
DC Grid-No.2 Voltages   200 190 

600 
195 

volts 
volts W 

From a series resistor of 20000 29000 40500 ohms 
DC Grid-No.l Voltaged~ k~q -45 -45 -50 volts 

From a grid resistor of 15000 15000 16700 ohms 
Peak RF Grid-No.l Voltage . 62 65 71 volts 
DC Plate Current  75 60 66 ma 
DC Grid-No.2 Current  10 10.5 
DC Grid-No.l Current (Approx.)  3 3 

10 
3 

ma 
ma U 

Driving Power (Approx.) 0.19 0.2 0.21 watt 
Power Output (Approx  )   20 20 27 watts 

Typical Operation up to 160 Mc: 
DC Plate Voltage 350 volts 
DC Grid-No.2 Voltageq  170 volts 

From a series resistor of . 18000 ohms 
DC Grid-No.i Voltagea,k,r -50 volts 

From a grid resistor of . 16500 ohms 
Peak RF Grid-No.l Voltage . 70 volts 
DC Plate Current 85 ma 
DC Grid-No.2 Current 10 ma 
DC Grid-No.l Current (Approx.). 3 ma 
Driving Power (Approx.)  2 watts 
Power Output (Approx  )  16.5 watts 

Maximum Circuit Values (CCS or ICAS Conditions): 
Grid-No.l-Circuit Resistancek   30000 max. ohms 

a without external shield and with Dase sleeve connected to ground. 
b Subscript 1 indicates loaf grl d—No.1 current does not flow tlu ring any 

part of the Input cycle. 
c Continuous Commercl al Service. 
E with ac on filament. 
e The type of input—coupling network used should not introduce too much 

resistance in the gritl—No.1 circul t. Transformer or imp etlan ce coupling 
devices ere recommended, when gritl No.i Is operated in the negative 
region with fined bl as, the do gritl—No. i—cl rcult resistance should not 
exceed 100,000 ohms. For higher values of tlt grl~tl—No. l—circuit resl5t-
ancB, cathode bias Is required. Under n circumstances should the 
total Oc grid—No. l—circuit rest stance exceed 0.5 megohm. ' 

f' Subscript 2 indicates that grid—No.1 current flows during some part of 
the Input cycle. 

9 Intermittent Comma rcial a Amateur Service. 
h Ave ragetl over any autli o—frequency cycle of sine—wave form. 

~ Driver staggte should De capable 
g
ogf supplying the specs fled tlrl vinfgg power 

resistan cse pe r i grlA Noh1 c~rcui ti osf dthe hA ay as Cage gsh ould eDe fhel0 l at 
low value. 

k when gritl No.1 is tlriven post tl ve and the 2E2a is opera tetl at maximum 
r stings, the total tic grid—No. l—circuit resistance sn oultl not~exce etl 
30,000 ohms. If etltlltl on al bl as Is requl red, it must be supplietl by a 
cathotle resistor or ilxed supplyy, For operation at less than m$xlmum 
ratings, the tic gritl—No. i—tl rtuit rest Stan to may De as hl gn 85 100.000 
ohms. 

~ Obtained preferably from a separate source motlulatetl with the plate 
supply, or from the modulated plate supply through series resistor of 
the value shown. 

n Obtainetl from gritl—No.l resistor or from a combinali on of grid—No.i 
resistor with ei ther fixed supply or cathode resistor. 

V 

V 
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2E24 
~ Key—down condl ti ons per tube wi thout ampl i tutle modulation. Ampl i tude 

modulation essentially negative may be used I f the posi tl ve peak of 
/~, the autlio—frequency envelope does not exceed 115E of the carrl er 

condi iv on s. 

O btainetl preferably from a separate source, or from the plate—supply 
voltage with a voltage tl i elder, or through a series resistor of the 
value shown. The grid—No.2 voltage must not exceed 600 volts under 
key—up condl lion s. 

Obtained Prom fixed supply, by grid—No.l resistor, by cathode rest stor, 
or by comb) nati an methods. 

' R 

/'~ 

9 

r 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 

Filament Current 1 0.59 0.71 amp 
Grid No.l-Plate Capacitance 2 - 0.11 µµf 
Input Capacitance  2 7.0 10.0 µµf 
Output Capacitance 2 4.9 8.1 µµf 
Plate Current  1,3 24 46 ma 
Grid-No.2 Current  1,3 - 5 ma 
Grid-No.1 Current  1,4 - -5 µa 
Useful Power Output  1,5 18 - watts 

Note 1: With 6.3 volts ac on fl lam en t. 

Note 2: Without external shield. Base p1n No.B gro untled. 

Note 3: With do plate voltage of 200 volts, do grid—No.2 voltage of 135 
volts, and tic grltl—No.7 voltage of —5 volts. 

Note U: With tic plate voltage of 500 volts, tic grid—N o.2 voltage of 200 
volts, and Oc grl d—No.1 voltage adjusted to give tic plate current 
of 20 ma. 

Note 5: Wl th Oc plate voltage of 500 volts, tic grl d—N o.2 voltage of 200 
volts, grl tl—No.1 resistor oP 0.015 megohm t SO E, do plate current 
of 60 ma., do grid—No.i current of 2.5 to 3.5 ma., and frequency 
of 15 Nc. 

OUTLINE DIMENSIONS 
for the 2E2a are the same as those for the 2E26 

OPERATING NOTES 

~~ The 2E24 is intended for use in mobi le and emergency-
communications equipment. Its fi lament combines sturdiness 
and efficiency with quick heating and provides wide latitude 
in operating-voltage range. Although designed for inter-
mittent operation, the fi lament wi l l give reasonable l ife 
when it is operated continuously. In continuous-service 
appl ications where extremely long l ife, is desired, it is 

~~ recommended that the heater-cathode type 2E26 be used. 

~~ 

MAXIMUM RATINGS vs OPERATING FREQUENCY 

FREQUENCY 125 150 I60 175 Mc 

MAXIMUM-PERMISSIBLE PERCENTAGE OF 
MAXIMUM-RATED PLATE VOLTAGE OR 
PLATE INPUT: 
Class C plate-modulated telephony 100 83 75 68 % 
Class C telegraphy 100 83 75 68 % 

r Intllcates a mange. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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2E24 

AVERAGE PLATE CHARACTERISTICS 
EF=6.3 VOLTS DC 

GRID-N'2 VOLTS=160 
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PLATE CHARACTERISTICS 
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2E26 
BEAM POWER TUBE 

Oseful with full input up to 125 do 
and with reduced input up to 175 ,Yc 

GENERAL DATA 
Electrical; 
Heater, for Unipotential Cathode: 

Voltage (AC or DC) 6  3 t 10% volts 
Current 0  8 amp 

Transconductance, for plate 
volts = 500, grid-No.2 volts 
= 200, and plate ma. = 20   3500 ~cnhos 

Mu-Factor, Grid No.2 to Grid No. 1, 
for plate volts = 200, grid-No.2 

.volts = 200, and plate ma. = 20 6  5 
Direct Interelectrode Capacitances: 

Grid No.l to plate 0  2 max. ~Jµf 
Grid No.l to cathode ~ grid 

No.3 & internal shield, grid 
No. 2, base sleeve., and heater   13 

Plate to cathode &grid No.3 
~ internal shield, grid No. 2, 
base sleeve, and heater   7 

Mechanical: 
Operating Position 
Maximum Overall Length 

µµf 

µµf 

Any 
3-21/3211 

Seated Length   2-15/16" t 5/32" 
Maximum Diameter  1-5/16" 
Bulb T9 
Cap   Small (JEDEC No.Cl-1) 
Base. Small-Micanal-Wafer Octal 8-Pin with "640" Sleeve 

(JEDEC Group 1, No.BB-44) 
Basing Designation for BOTTOM VIEW  7CK 

Pi n 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.i 
Pin 6 -Same as Pin 1 
Pin 7 -Heater 
Pin 8 -Base Sleeve 

Cap - Plate 

Bulb Temperature (At hottest point). 210 max. °C 
Weight (Approx.)   1.4 oz 

AF PGWER AMPLIFIER & MDDULATGR — Clans ABIt 
Maxi MUM Ratings, Absolute—Nax inFum Values: 

CCS~ ICAS~~ 

DC PLATE VOLTAGE. 600 max. 750 max. volts 
DC GRID-No.2 (SCREEN-GRID) 

VOLTAGE   250 max. 250 max. volts 

+ Indicates a change. 

4-60 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HAR RISON, NEW JERSEY 



2E26 
BEAM POWER TUBE 

ccs• rcas•• 
MAX.-SIGNAL DC PLATE CURRENT" . 75 max. 75 max. ma 
MAX.-SIGNAL PLATE INPUT" 30 max. 37.5 max. watts 
MAX.-SIGNAL GRID-No.2 INPUT" 2.5 max. 2.5 max. watts 
PLATE DISSIPATION 10 max. 12.5 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 

Typical Operation: 

Values are }'or 2 tubes 

CCS• ICAS••

DC Plate Voltage  500 700 volts 
DC Grid-No.2 Voltage•   250 235 volts 
DC Grid-No.1 (Control-
Grid) Voltage: 
From fixed-bias source  -40 -40 volts 

Peak AF Grid-No.l-to-Grid-
No.l Voltage  70 72 volts 

Zero-Signal DC Plate Current. 13 12 ma 
Max.-Signal DC Plate Current. 120 110 ma 
Max.-Signal CC Grid-
No.2 Current  10 10 ma 

Effective Load Resistance 
(Plate to plate)  8650 14100 ohms 

Max.-Signal Driving Power 
(Approx.)   0 0 watts 

Max.-Signal Power Out-
put (Approx.) 40 50 watts 

Maximum Circuit Yalues (CCS or ICAS Conditions): 

Grid-No.l-Circuit Resistance:oo 
With fixed bias   30000 max. ohms 
With cathode bias   Not recommended 

AF POWER AMPLIFIER b MODULATOR — Class AB2# 

Maximum Ratings, Absolute-Naxtimum Palues: 

CCS• ICAS••

DC PLATE VOLTAGE  600 max. 750 max. volts 
DC GRID-No.2 (SCREEN-GRID) 
VOLTAGE 250 max. 250 max. volts 

MAX.-SIGNAL DC PLATE CURRENT". 75 max. 75 max. ma 
MAX.-SIGNAL PLATE INPUT" 30 max. 37.5 max. watts 
MAX.-SIGNAL GRID-No.2 INPUT" 2.5 max. 2.5 max. watts 
PLATE DISSIPATION   10 max. 12.5 max. watts 

-► Indicatesa change. 

4~0 ELECTRON TUBE DIVISION 
RADIO CORPOtATION Of AMFRIG, NAR[t50N~ NEW JERSEY 
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2E26 

BEAM POWER TUBE 

ccs• zcas•• 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

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

respect to cathode  100 max. 100 max. volts 

Typical Operation: 

Values are fora tubes 
CCS• ICAS••

DC Plate Voltage  400 500 volts 
DC Grid-No.2 Voltage''*  125 125 volts 
DC Grid-No.1 (Control-
Grid) Voltage: 
From ,fixed-bias source.  —15 —15 volts 

Peak AF Grid-No.l-to- 
Grid-No.l Voltage   60 60 volts 

Zero-Signal DC Plate 
Current   20 22 ma 

Max.-Signal DC Plate 
Current   150 150 ma 

Max.-Signal DC Grid-
No.2 Current  32 32 ma 

Effective Load Resistance 
(Plate to plate)  6200 8000 ohms 

Max.-Signal Driving 
Power (Approx.)*  0.36 0.36 watt 

Max.-Signal Power 
Output (Approx  )   42 54 watts 

Maximum Circuit Values (CCS or ICAS Conditions): 
Grid-No.l-Circuit Resistance:* 

With fixed bias   30000 max. ohms 
With cathode bias   Not recommended 

PLATE-MODULATED RF POWER AMPLIFIER — Class C Telephony 
Carrier conditions ber tube for use 
with a maximum modulation factor of l 

Maximum Ratings, Absolute—Xaximum Values: 
CCS•  ICAS•• INS°

DC PLATE VOLTAGE. 400 max. 500 max. 600 max. volts 
DC GRID-No.2 (SCREEN-
GRID) VOLTAGE 200 max. 200 max. 200 max. volts 

DC GRID-No.l 
(CONTROL-GRID) 
VOLTAGE   -175 max. -175 max. -175 max. volts 

DC PLATE CURRENT. 60 max. 70 max. 70 max. ma 

4-6!) ELECTRON TUBE DIVISION DATA 2 
RADIO CO RiORATION OF AMERICA, HARFISON, NEW JERSEY 



2E26 

BEAM POWER TUBE 

CCS~ ICAS~~ INS°

DC GRID-No.l CURRENT. 3.5 max. 3.5 max. 3.5 max. ma 
PLATE INPUT   20 max. 27 max. 37 max. watts 
GRID-No.2 INPUT 1.7 max. 2.3 max. 2.5 max. watts 
PLATE DISSIPATION 6.7 max. 9 max. 12 max. watts 
PEAK HEATER-
CATHODE VOLTAGE: 
Heater negative 

with respect to 
cathode   100 max. 100 max. 100 max. volts 

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

Typical Operation: 

DC Plate Voltage. 400 500 600 volts 
DC Grid-No.2 
Voltage+  160 180 200 volts 
From a series 

resistor of 32000 35500 40000 ohms 
DC Grid-No.l 

Voltage®  -50 -50 -50 volts 
From a grid 

resistor of 20000 20000 20000 ohms 
Peak RE Grid-No.1 

Voltage   60 60 60 volts 
DC Plate Current. 50 54 60 ma 
DC Grid-No.2 Current. 7.5 9 10 ma 
DC Grid-No.l Current 
(Approx.)   2.5 2.5 2.5 ma 

Driving Power 
(Approx.) 0  15 0.15 0.15 watt 

Power Output 
(Approx.)   13.5 18 24 watts 

Maximum Circuit Values (CCS, ICAS, or LMS Conditions): 

Grid-No.l-Circuit Resistancet   30000 max. ohms 

RF POWER AMPLIFIER 6 OSCILLATOR — Class C Telegraphy°
and 

RF POWER AMPLIFIER — Class C FM Telephony 

MaXimUm Ratings, Absolute-Maximum Palues: 

CCS~ ICAS~~ INS°

DC PLATE VOLTAGE. 500 max. 600 max. 700 max. volts 
DC GRID-No.2 
(SCREEN--GRID) 
VOLTAGE   200 max. 200 max. 200 max. volts 

DC GRID-No.l 
(CONTROL-GRID) 
VOLTAGE   -175 max. -175 max. -175 max. volts 

4~0 ELECTRON TUBE DIVISION 
RADIO CORPORATION OE AME RIU, HARRISON, NEW JERSEY 
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2E26 
BEAM POWER TUBE 

CCS' ICAS" INS°
DC PLATE CURRENT 75 max. 85 max. 85 max. ma 
DC GRID-No.l CURRENT 3.5 max. 3.5 max. 3.5 max. ma 
PLATE INPUT  30 max. 40 max. 55 max. watts 
GRID-No.2 INPUT. 2.5 max. 2.5 max. 2.5 max. watts 
PLATE DISSIPATION. 10 max. 13.5 max. 18.5 max. watts 
PEAK HEATER-CATHODE 
VOLTAGE: 
Heater negative 

with respect to 
cathode  100 max. 100 max. 100 max. volts 

Neater positive 
with respect to 
cathode  100 max. 100 max. 100 max. volts 

Typical CCS' Operation: 

DC Plate Voltage . 
DC Grid-No,,2 
Voltage®® 
From a series 

resistor of. . 
DC Grid-No.1 Voltage. 
From a grid-No.i 

resistor of• 
Peak RF Grid-No.1 
Voltage 

DC Plate Current  
DC Grid-No.2 Current 
DC Grid-No.l Current 
(Approx  ) 

Driving Power 
(Approx  ) 

Power Output 
(Approx  ) 

Typical ICAS" Operation; 

U¢ to ia5 Xc At i6o Xc 
400 500 300 volts 

190 185 170 volts 

19000 28500 21500 ohms 
-30 -40 -75 volts 

10000 13500 30000 ohms 

41 50 85 volts 
75 60 75 ma 
11 11 6 ma 

3 3 2.5 ma 

0.12 0.15 1.5 watts 

20 20 13 watts 

U¢ to i~g Nc At i6o Nc 
DC Plate Voltage 600 350 volts 
DC Grid-No.2 Voltage®® 185 200 volts 
From a series 

resistor of  41500 21500 ohms 
DC Grid-No.l Voltage. -45 -90 volts 
From a grid-Xo.i 

resistor of  15000 30000 ohms 
Peak RF Grid-No.1 

Voltage  57 105 volts 
DC Plate Current 66 85 ma 
DC Grid-No.2 Current 10 7 ma 
DC Grid-No.l Current 
(APProx  )   3 3 ma 

4-80 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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2E26 
BEAM POWER TUBE 

Uq to lag Nc At 16o Nc 

Driving Power (Approx.). 0.17 2 watts 
Power Output (Approx.) 27 16.5 watts 

Typical tMS° Operation: 

Uy to Sag Nc 

DC Plate Voltage   650 volts 
DC Grid-No.2 Voltage•®   200 volts 
From a series resistor of  45000 ohms 

DC Grid-No.l Voltage  -49 volts 
From a Qrid-No.: resistor of 16300 ohms 

Peak RF Grid-No.l Voltage  68 volts 
DC Plate Current   84 ma 
DC Grid-No.2 Current   10 ma 
DC Grid-No.l Current (Approx.) 3 ma 
Driving Power (Approx  )   0.2 watt 
Power Output (Approx.)   36 watts 

Maximum Circuit Yalues (CCS, or ICAS, or IMS Conditions): 
Grid-No.l-Circuit Resistance$. 30000 max. ohms 

Without external shield. 

sub script 1 indlcat es that grid—No.1 current does not flow during any 
part of the input cycle. 

~ Continuous Commercial Service. 
N 

Intermittent Commercial and Amateur Servile. 
** Averaged over any audio—f requency cycle of sine—wave form. 

Preferably obtained from a separate source or from the plate voltage 
supply with a voltage divider. 

~ In applications requiring the use of grid—No.2 voltages above l)5 
volts, provision should be made for the ad ustme nt of grid—No.1 Dias 
for each tube separately. The necessity ~or this adjustment at the 
lower grid—No.2 voltages depends on the distortion requirements and 
on whether the plate—dlssipat ion rating is exceeded at zero—signal 
plate current. 

~ The resistance introduced Into the grid—No.1 circuit by the input 
coupling should be held to a low value. In no case should it exceed 
the specified maximum value. Transformer— or impedance—coupling de—
vices are recommentled. 

# Subscript 2 indicates that grid—No.i current flows during some part 
bi the Input cycle. 

* Driver stage should De capable of supplying the specified driving 
power at low dlsto rt ion to the No.7 grids-of the AO stage. To minimize 
dl st onion, the effective resistance per grid—No?1 circuit of the ABy 
stage should De held at a low value. Far this purpose, the use pf 
transformer coupling is rec omme ndetl. 

~ Intermittent WoDile Service. 

~ Obtained preferably Prom a separate source modulated along with the 
plate supply, or from the modulated plate supply through a series 
rest sto r. 

®. Obtained Prom grid—No.i resistor or Prom a comDinat ion of grid—No.l 
re 5l st Dr Wltn either (IXed supply or cat node fe5latOf. 

When grid—No.i is driven positive and the 2E26 is operated at maximum 
rati ng s,. the total do grid—No. l—circuit resistance should not exceed 
the specified value oP g0, 000 ohms. If this value is insufficient to 
provide adequate Dias, the additional required Dias must De supplied 
Dy a cat node resistor' or fixed supply. For operation at less than 
maximum ratings, the do grid—No. l—circuit resistance may be as nigh 
as 0.1 megohm. 

4-60 ELECTRON TUBE DIVISION 
RADIO CORRORATION OF AMERI G, MAR RISON, NEW JERSEY 
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2E26 
BEAM POWER TUBE 

~ Key-down conditions per tube without ampl itude modulation. Amplitude 
modulation e55e nt Tally negative may be used if the positive peak of 
the audio-frequency envelope does not exceed 115% of the carrier con-
ditions. 

N 
Obtained preferaD ly from a seDa rate source, or from the plate supply 
voltage with a Voltage divider, or through a series resistor. A 
series grid-No.2 resistor sh ouTd De used only when the 2E26 is used 
in a circuit which is not keyed. Grid-No.2 voltage must not exceed 
600 volts under key-up conditions. 

~ Obtained from tixed supply, Dy grid-No.l resistor, by cathode resis-
tor, or by combination methods. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Nin. Nax. 

Heater Current  1 0.74 0.86 amp 
Direct Interelectrode Capacitances: 

Grid No.l to plate  2 - 0.2 µµf 
Grid No.1 to cathode & 

grid No.3 & internal shield, 
grid No. 2, base sleeve, and 
heater  2 11.6 14 µµf 

Plate to cathode d grid No.3 
& internal shield, grid No. 2, 
base sleeve, and heater 2 6.4 8 µµf 

Plate Current   3 23 47 ma 
Grid-No.2 Current   3 - 4 ma 
Useful Power Output   4 18 - watts 

Note 1: With heater volts = 6.3 ac. 

Note 2: Without extefnal shield. 

Note 9: With heater volts = 6.3 ac, do plate volts = 200, do grid-Mo.2 
volts = 135, and do grid-No.l volts = -S0. 

Note 4: In a single-tune sett-excited oscillator circuit, and with heater 
volts = 6.3 ac, do plate volts = 500, do grid-No.2 volts = 200, 
grid-No.1 resistor (megohms) = 0.015 t 10%, do plate ma: 60 
maximum, do grid-No.l ma. = 1.8 to 2. 2, .and frequency (Nc) -= 15. 

MAXIMUM RATINGS vs OPERATING FREQUENCY 

FREQUENCY 125 150 I60 175 Md 

MAXIMUM-PERMISSIBLE PERCENTAGE OE 

MAXIMUM-RATED PLATE VOLTAGE OR 

PLATE INPUT: 

Class C plate-modulated telephony 

Class C telegraphy 

100 

100 

83 

83 

75 

75 

68 

68 

% 

% 

~-Indicates a change. 

a~0 ELECTRON TUBE DIVISION 
RADIO CORPORATION Of AMERI U, HARRISON, NEW 1ERSEY 
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2E26 
BEAM POWER TUBE 

SMALL CAP-
JEDEC NSCI-I 

T9 BULB 

SMALL-MICANOL-WAFER 
OCTAL B-PIN BASE 

W ITN ~~640" SLEEVE 
JEDEC GROUP I, 

NYBB-44 

13/16' 
MAX. 
DIA. 

15/ 16 -. 
~- MAX. 
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AVERAGE CHARACTERISTICS 
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2E26 

TYPICAL CHARACTERISTICS 

Ef=6.3 VOLTS 
GRID-N°2 VOLTS=160 
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2N2873 
Transistor 

GERMANIUM P-N-P DIFFUSED-DOT TYPE 

For Ampl ifier, Mixer, and Osci llator Appl i-
cations in the Frequency Range of 10 to 300 Mc 

GENERAL DATA 

Mechanical: 

Dimensions Similar to TO-1 outl ine but has 4leads 
on a lead circle diameter of 0.100" 
and lead4hasamin. length of 1.3". 
(See Outline TO-i in General Section) 

Terminal Diagram: BOTTOM VIEW 

B 

Lead 1 -Emitter Lead 4 -Internal 
Lead 2 - Base ~~ Shield, 
Lead 3 -Collector Case 

(Red dot 
on case 
indicates E 

collector) 

S 

Index is an indentation on Got tow of 
case 6e tween emitter and shield leads 

RADIO-FREQUENCY SERVICE 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE: 
With emitter open   Viceo -35 max. volts 
With emitter-to-base reverse 

bias do volts = -0  3   VCB~ -35 max. volts 
EMITTER-TO-BASE VOLTAGE: 

With collector open   VEBp —0.3 max. volt 
COLLECTOR CURRENT   I~ -10 max. ma 
EMITTER CURRENT   IE 10 max. ma 
TRANSISTOR DISSIPATION: PT

At free-air temperatures: 
From -65° to 25° C  115 max. mw 
Above 25° C   De rate linearly i.,qg mwl°C 

TEMPERATURE: 
Operating Range (Junction) Topr -65 to 100 °C 
Storage Range   Tst9 -65 to 100 °C 
Lead:a 

For 10 seconds maximum. T~ 225 max. °C 

.~ 

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

DATA I 
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2N2873 
ELECTRICAL CHARACTERISTICS 

Free-air. temflerature = a5° C 

Min. Tyb. Max. 

DC Collector-to-Base 
Breakdown Voltage 
for emitter-to- 
base reverse bias 
do volts = -0.3, do 
collector ma. _ -0.05. BVCeV -35 - - volts 

DC Collector-Cutoff 
Current for do collec- 

'`~ tor-to-base volts = 
-12, emitter current 

= 0   Iceo - - -12 µa 
DG Emitter-Cutoff Current 

for do emitter-to-base 
volts = -0.3, collec-
tor current = 0   IED~ - -12 µa 

Collector-to-Base Feed- ~ 
back Capacitance for 
do collector-to-base 
volts = -12, collec-
for current = 0, fre-
quency (Mc) = 1, lead 
4 grounded  Ccb - 0.45 0.65 pf 

Small-Signal Short-Circuit 
Forward-Current Transfer 
Ratio for do collector-
to-emitter volts = -6, 
do collector ma. _ -1 hfe 40 125 300 

Gain-Bandwidth Product for 
do collector-to-emitter 
volts = -15, do collec-
tor ma. _ -2  5   fT 300 375 - Mc 

Collector-to-Base Time 
Constant for do collec-
tor-to-base volts = -15, 
do collector ma. _ -2.5, 
frequency (Mc) = 31.9, 
lead 4 grounded   rb,Cc - 8 20 psec 

Noise Figure for do col-
lector-to-emitter volts 
_ -15. do collector 
ma. _ -2.5, source re-
sistance (ohms) = 50, ` J 
frequency (Mc) = 200. NF - 5.5 8 db ~/ 

Typical Operation: 

In a common-emitter, base inqut radio-fre-
quency-amfllifier circuit at a signal frequency 
of i75 Nc, and a free-air.temgerature of 2g° C 

DC Collector-to-Emitter Voltage -12 volts 
DC Emitter Current  2.5 ma 

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



2N2873 
Input Resistance (AC output short—circuited). 75 ohms 
Output Resistance (AC input short—circuited). 7000 ohms 
Input Capacitance (AC output short—circuited) 5 pf 
Output Capacitance (AC input short—circuited). 1.3 pf 
Collector—to-Base Feedback Capacitance. 0.45 pf 
Transconductance  33000 µmhos 
Maximum Available Gainb   21.6 db 
Maximum jJsable Gain; 

In a fixed neutral ized circuit  16.8 db 
In an unneutral ized circuit   12.7 db 

Noise Figure (50 ohms source impedance) 5 db 
a Measured along lead at distances not less than I/3 Z' from seating plane. 
b Measured in a matched, unilate raliZed Circuit or calculated from: 

MAG - 
Igml2 

R i Ro 
u 

where: gm = tran sc onductance R i =Input Resistance 
Ro =Output Resistance 

* 7 

OPERATING CONSIDERATIONS 

This transistor should not be connected into ordisconnected 

from circuits with the power on because high transient currents 

may cause permanent damage to the transistor. 

The flexible leads of this transistor are usual ly soldered 
to the circuit elements. Soldering of the leads may be made 
close to the seating plane provided care is taken to conduct 
excessive heat away from the lead seal. Otherwise, the heat 
of the soldering operation may crack the seals of the leads 
and damage the transistor. 

TYPICAL GAIN AND NOISE CHARACTERISTICS 

~~ 

COMMON-EMITTER CIRCUIT, BASE INPUT. 
COLLECTOR-TO-EMITTER VOLTS IVCEI=-12 
COLLECTOR MILLIAMPERES (IC)=-2.5 
FREE-AIR TEMPERATURE (TFq) = 25° C 

MAXIMUM POWER GAIN 

NOISE FIGURE 
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2N2873 

TYPICAL TRANSCONDUCTANCE CHARACTERISTICS 
COMMON-EMITTER CIRCUIT, BASE INPUT. 
COLLECTOR-TO-EMITTER VOLTS (VCE)=-12 
COLLECTOR MIL LtAMPERES (IC)=-2.5 
FREE-AIR TEMPERATURE (TFA)= 25° C 

TRANSCONDUCTANCE 
(gm)= IY21el VBE 
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COMMON-EMITTER CIRCUIT, BASE INPUT. 
COLLECTOR MILLIAMPERES (IC) =-2.5 
REFERENCE FREQUENCY (Mc)=175 
FREE-AIR TEMPERATURE (TpA) = 25°C 
TRANSCONDUCTANCE (gm)=1Y21e1 
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2N2873 

TYPICAL TRANSCONDUCTANCE CHARACTERISTICS 

r^1 

COMMON-EMITTER CIRCUIT, BASE INPUT. 
COLLECTOR-TO-EMITTER VOLTS (VCE) - 12 
REFERENCE FREQUENCY (Mc)=175 
FREE -AIR TEMPERATURE (TFA) = 25' C 

~~ VBE 
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TYPICAL INPUT CHARACTERISTICS 
COMMON-EMITTER CIRCUIT, BASE INPUT. 
COLLECTOR-TO-EMITTER VOLTS (VCE)=-12 
COLLECTOR MILLIAMPERES (IC)=-2. 
FREE-AIR TEMPERATURE (TPA)=25' C 

INPUT RESISTANCE 
(Ri )= R [YIIeJ 

INPUT CAPflCITANCE 
(Ci)=Cie 
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2N2873 

TYPiGAL 1NPlJT CHARACfERIST1fS 
COMMON -EMITTER CIRCUIT, BASE INPUT. 
COLLECTOR MILLIAMPERfS i IC) _ -25 
REFERENCE FREOUENCY (Mc)=175 
FREE-AIR TEMPERATURE (TFA) = 25• C 
INPUT RESISTANCE (R)) = Re [Ylle~ 
INPUT CAPACITANCE (C, ) =Cie 
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COMMON-EMITTER CIRCUIT, BASE INPUT. 
COLLECTOR -TO-EMITTER VOLTS (VCE) `-12 
REFERENCE FREQUENCY (Mc)=175 
FREE-AIR TEMPERATURE (TpA) = 25° C 
INPUT RESISTANCE (R() = Re [Ylle~ 
INPUT CAPACITANCE (Ci ) =Cie 
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2N2873 

TYPICAL OUTPUT CHARACTERISTICS 
COMMON-EMITTER CIRCUIT, BASE INPUT. 
COLLECTOR-TO-EMITTER VOLTS IVCE)=-12 
COLLECTOR MILIIAMPERES(IC)=-2.5 
FREE-AIR TEMPERATURE (TFA)= 25° C 

OUTPUT RESISTANC 
(Ro )°R [Y228] 

OUTPUT CAPACITANCE 
(Co)=COe 
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COMMON
COLLECTOR 
REFERENCE 
FREE -AIR 
OUTPUT 
OUTPUT 

-EMITTER CIRCUIT, BASE INPUT. 
MILLIAMPERES (IC) =-2.5 
FREQUENCY (Mc)=175 

TEMPERATURE (TFA) = 25° C 
RES STANCE (Ro = Re [Y22 
CAPACITANCE (Co) = Coe 
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2N2873 

TYPICAL OUTPUT CHARACTERISTICS 
COMMON —EMITTER CIRCUIT, BASE INPUT. 
COLLECTOR —TO—EMITTER VOLTS (VCE) `-12 
REFERENCE FREQUENCY (Mc)=175 
FREE —AIR TEMPERATURE (TFA) =25° C 
OUTPUT 
OUTPUT 

RESISTANCE 
CAPACITANCE 

(Ro) 
( 

= Re 
CO) = 

[Y 
C 0e
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TYPICAL 
FEEDBACK CAPACITANCE CHARACTERISTIC 
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  EMITTER CURRENT (IE) = 0 
  REFERENCE FREQUENCY (M c)=1 
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3AF4-A 
MEDIUM-MU TRIODE 

7-PIN MINIATURE TYPE 

Intended for use in UHF TV equipment hautng 
series heater-string arrangement 

s 

The gAFq-A is the same as the 6AFq-A except for the following 

items: 

Heater, for Unipotential Cathode: 
Voltage   3.15  ac or do volts 
Current   0.45   amp 
Warm-up time lAverage)' 11   sec 

3AL5 
TWIN DIODE 
7-PIN MINIATURE TYPE 

Intended for use to equipment having 
series heater-strtng arrangement 

The gALg is the same as the 6ALg exceyt }or the }ollowing items: 

Heater, for Unipotential Cathodes: 
Voltage   3.15  ac or do volts 
Current   0.6 
Warm-up time (Average)" i1   sec 

3AU6 
SHARP-CUTOFF PENTODE 

7-PIN MINIATURE TYPE 

Intended for use in equipment having 

series heater-strtng arrangement 

amp 

The gAU6 is the same as the 6AU6 except }or the following items: 

Heater, for Unipotential Cathode: 

Voltage   3.15  ac or do volts 
Current   0.6   amp 
Warm-up time (Average)' 11   sec 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode 200 max. volts 
Heater positive with respect to cathode 200• max. volts 

For definition o} heater wurm-uq time and method o} determining 
it, see sheet HEATER WARN-UP TIME MEASUREMENT at }rout o} 

this Section. 

~ The do component must not exceed 100 volts. 

6-57 ELECTRON TUBE DIVISION 
RA010 CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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3AV6 
TWIN DIODE—HIGH-MU TRIODE 

7-PIN MINIATURE TYPE 

Intended for use to equipment hautng 
series heater-string arrangement 

The gAV6 is the same as the 6AV6 exceyt }or the following items: 

Heater, for Unipotential Cathode: 
Voltage 3  15  ac or do volts 
Current   0.6   amp 
Warm-up time (Average). 11   sec 
For definition of heater uxirm—uq time and method o} determining 
it, see sheet BEATER HARM—UP TINE MEASUREMENT at }rout of 
this Section. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode 200 max. volts 
Heater positive with respect to cathode 200` max, volts 

~ The Oc component must not exceed 100 volts. 

6-57 
ELECTRON TUBE DIVISION 
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3AW3 

Half-Wave Vacuum Rectifier 
Electrical: 

Heater Characteristics and Ratings: 
Voltage (AC or DC) 2  65 3.15 3.65 volts 
Current at heater volts = 3.15. - 0.220 - amp 

Direct Interelectrode Capacitance 
(APprox.)a 
P to (K+IS+H)   - 1.5 - pf 

' echanical: 

Operating Position  Any 
Type of Cathode   Coated Unipotential 
Maximum Overall Length 3  625" 
Seated Length   3.000" to 3.250" 
Diameter  1.062" to 1.188" 
Dimensional Outl ine   See General Section 
Bulb T9 
Cap   Small (JEDEC No. C1-1) or 

Small with Tubular Support (JEDEC No. C1-34) 
Bases (Alternates): 

Intermediate-Shel l Octal: 
6-Pin, Arrangement 1 (JEDEC Group 1, No.66-8) 

Short Intermediate Shell Octal with External Barrier=: 
6-Pin, Arrangement 1 (JEDEC Group 1, No.B-6-60) 

Basing Designation for BOTTOM VIEW  c':~ 

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

Internal Shield 
Pin 8 -Do Not Use 

Cap - Plate 

Min. Av. Max. 

Ic Ic 

PULSED-RECTIFIER SERVICE 

ximum Ratings, Design-Maximum Values: 

For otseration in a 525-line, 3o-frame systemb 
Peak Inverse Plate Voltage°   30000 max, vc't 
Peak Plate Current  88 max. ma 
Average Plate Current   1.7 max. ma 

a 
Witnout external shield. 

b As described in "Standards of Good Engineering Practice Concerning 
Television Broadcast Stations," Federal Communications Commission. 

c This rating is appl icaDle when the tluration of the voltage pulse does 
not exceed 15 percent of one horizontal scanning cycle. In a 525—line, 
30—frame system, 15 per cent of one horizontal scanning cycle is 10 
microseconds. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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3AW3 
OPERATING CONSIDERATIONS 

The high voltages at which the gAWg is ode rated are very 
dangerous. Great care should be taken in the design of equip-
ment to prevent the operator from coming in contact with these 
high voltages. Particular care against fatal shock should be 
t aken in the measurement of heater voltage. Under al l circum-

stances, circuit parts which may be at high potentials should be 

enclosed or adequately insulated. 

X-radiation. The voltages employed in some television 

receivers and other high-voltage equipment are sufficiently 

high that high-voltage rectifier tubes may produce X-radiation 
which can constitute a health hazard unless such tubes are 

adequately shielded. Relatively simple shielding should prove 

adequate, but the need for this precaution should be considered 
in equipment design. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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3825 

HALF-WAVE GAS RECTIFIER 

GENERAL DATA 

Electrical: 

Filament, Coated: 
Voltage 2  5 ± 5~  ac volts 
Current at 2.5 volts. 5   amp 
Minimum heating time 
at rated voltage. 15 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  6-5/16" 
Seated Length   5-1/4" ± 7/16" 
Maximum Diameter  2-1/16" 
Weight (Approx  )  3 oz 
Bulb  T16 
Cap  Medium (JETEC No.C1-5) 
Base Medium-Shell Small 4-Pin 

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

Pin 1 -Filament 
Pi n 2 - No Connec-

tion 
Pin 3 -No Connec-

tion 

sec 

Pin 4 -Filament, 
Cathode 
Shie}d 

Cap - Anode 

HALF-WAVE RECTIFIER 

Maximum Ratings, Absolute Values: 

i For anode-sugAly frequencies uy to goo cqs 

'PEAK INVERSE ANODE VOLTAGE  4500 max. volts 
ANODE CURRENT: 

Peak  2 max. amp 
Average'  0.5 max. amp. 
Fault, for duration of 
0.1 second maximum  20 max. amp' 

AMBIENT-TEMPERATURE RANGE   -75 to +g0 °C 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 
Note Nin. Max. 

Filament Current  1 4.6 5.4 amp 
Critical Anode Voltage  2 - 110 volts; 
Peak Tube Voltage Drop.  3 - 14 volts 

Note 1: With 2.5 volts rms on filament. 

Note 2: Mith 2.38 volts rms On filament. 

Note 3: With 2.5 volts rms on filament, peak anode current oP 2 amperes 
provided by half—cycle put se Prom a 60—cps sine wave and recurring 
approximately once a second. TUDe drop is measured Dy an 
oscilloscope connected Det ween anode and center—tap of filament 
transformer. 

See next page. ~-Indic@t es a change. 

8-57 ELECTRON TUBE DIVISION DATA 1 
RADIO CORPORATION Of AMERICA, HARRISON, NEW JERSEY 



3825 

HALF-WAVE GAS RECTIFIER 

" Averaged over any period of 30 seconds ~nax imum. 

# Throughout tube l ife. 

OPERATING CONSIDERATIONS 

If the anode return of each tube is not connected to the 

center-tap of the fi lament-supply winding, the return 

should be made to that side of the fi lament to which the 

cathode shield is connected. 

~-2 %16 MAX. 

MEDIUM CAP—
JETEC NCI-5 

T16 BULB 

MEDIUM-SHELL 
SMALL 4-PIN BASE 
WITH BAYONET 

JETEC Ns A4-10 

i 
t T/16' 

6 516 
MAX. 

92CM -6555R3 
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RADIO CORPORATION OF AMERICA, NARRISON, NEW IERSfY 

DATA 1 



3B2S 

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

CIRCUIT 

NAX. 
TRANS. 

SEC. 
VOLTS 
(RMS) 

E 

APPROX. 
DC 

OUTPUT 
VOLTS 

TO FILTER 

Eav 

MAX. 
OC

OUTPUT 
AMPERES 

I av 

MAX. 
DC 

OUTPUT 
XW 

TO FILTER 
Pdc 

Fig. I 
Half-Wave 

Single-Phase 
In-Phase Operation 

3100 1400 0.5 0.7 

F ig.2 
Full-Wave 

Single-Phase 
In-Phase Operation 

1500 1400 I.0 1.4 

Fig. 3 
Series 

Single-Phase 
In-Phase Operation 

3100 2"700 I.0 2.9 

Fig. 4 
Nalf-Wave 

Three-Phase 
In-Phase Operation 

1800 2200 1 .5 3.3 

Fig. 5 
Parallel 

Three-Phase 
Quad rature Operation 

1800 2200 3.0 6.6 

Fig. 6 
Series 

Three-Phase 
Quad ratu re Operation 

1800 4300 1.5 6.4 

Fig. 7 
Nalf-Wave 

Four-Phase 
Quad ratu re Operation 1500 2000 

Resis- Induc- 
tive tive 
Load Load 

1 .8 2.0 

Resis- Indud-
tive Live 
Load Load 

3.6 4.0 

Fig. 8 
Half-Wave 
Six-Phase 

(Lad ratu re Ope ration 1500 2200 

Resis- Induc- 

tive tive 
Load Load 

I .9 2.0 

Resis- Induc-

tive Live 
Load Load 

4 4.4 

8-57 ELECTRON TUBE DIVISION 
RAplO CORPORATION OF AMERICA, HARRISON, NEW JE RSET 
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3BC5 

Sharp-CutofF Pentode 
7-PIN MINIATURE TYPE 

For Equipment Having Series 
Heater-String Arrangement 

The gBCg is the same as the 6BCg exceflt for the following items: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC) 3.15 volts 
Current  0 6 t 6% amp 
Warm-up time (Average) 11 sec 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode 200 max. volts 
Heater positive with respect to cathode 200 max. volts 

Medivm-Mu Triode 
7-PIN MINIATURE TYPE 

For Equipment Having Series 
Heater-String Arrangement 

The gBNq is the same as the 6BNQ exceflt for the following items: 
Heater, for Unipotential Cathode: 

Voltage (AC or DC)  3 volts 
Current 0  45 t 6% amp 
Warm-up time (Average)   11 sec 

3BN6 

Beam Tube 
7-PiN MINIATURE TYPE 

For Equipment Naving Series 
Heater-String Arrangement 

The gBN6 is the same as the 6BN6 exceflt for the following items: 
Heater, for Unipotential Cathode: 

Voltage (AC or DC) 3  15 volts 
Current   0.6 t 6% amp 
Warm-up time (Average)  11 sec 

The ti c component must not exceetl 100 volts. 

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

DATA 
8-60 



3BU8 

Sharp-Cutoff Twin Pentode 
With Common Cathode, Grid No.l, and Grid No.2 

9-PIN MINIATURE TYPE 

For Equipment Having Series 
Heater-String Arrangement 

The gBUB is the same as the 6BU8 exceflt for the following items: 
Heater, for Unipotential Cathode: 
Voltage (AC or DC) 
Current  
Warm-up time (Average)  

3BY6 

3  15 volts 
0.6 ± 6% amp 
11 sec 

~...~r

Pentagrid Amplifier 
7-PIN MINIATURE TYPE 

For Equipment Naving Series 
Heater-String Arrangement

The gBY6 is the same as the 68Y6 except for the following items: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC) 3  15 volts 
Current   0.6 ± 6% amp 
Warm-up time (Average)   11 sec 

3BZ6 
Semiremote-Cutoff Pentode 

7-PIN MINIATURE TYPE 

For Equipment Having Series 
Neater-String Arrangement 

The gBZ6 is the same as the 6BZ6 except for the following items: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)   3.15 volts 
Current 0  6 ± 6% amp 
Warn~up time (Average)   11 sec 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode 300 max. volts 
Heater positive with respect to cathode 200• max. volts. 

~ The Oc component must not exceed 200 volts. 
~ The do component must not exceed 100 volts. 

.~ 

~~ 

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



3C86 
SHARP-CUTOFF PENTODE 

7—PIN MINIATURE TYPE 
Intended for use in equipment hautng 
series heater-string arrangement 

The 3CB5 is the same as the 6CB6-Aexcegt for the ,following items: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)  3.15 volts 
Current   0.6 t 6% amp 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 300 max. volts 
Heater positive with respect to cathode. 200' max. volts 

3C F6 
SHARP-CUTOFF PENTODE 

7—PIN MINIATURE TYPE 
Intended for use in equipment having 

sertes heater-string arrangement 

The gCF6is the same as the 6CF6exceyt for the following items: 

Heater, for Unipotential Cathode: 
Voltage ('AC or DC)  3.15 volts 
Current   0.6 t 6% amp 
Warm-up time (Average)  11 sec 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 300 max. volts 
Heater positive with respect to cathode. 200• max. volts 

3CS6 
PENTAGRID AMPLIFIER 

7-PIN MINIATURE TYPE 
Intended for use fn equipment having 
series heater-string arrangement 

The gCS6 is the same as Lhe 6CS6 except ,for the following items: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)  3.15 volts 
Current   0.6 t 6% amp 
Warm-up time (Average)  11 sec 

~ TAe tic component must not exceetl 100 volts. 

1D-S9 ELECTRON TUBE DIVISION 
RADIO CORIORATION OF AMERICA, NARRISON, NEW if RSfY 
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3CY5 

SHARP-CUTOFF TETRODE 
7-PIN MINIATURE TYPE 

Intended for use in equipment having 
series heater-string arrangement 

The 3CYg is the same as the 6CYg except for the following items: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)  2.9 volts 
Current   0.45 t 6% amp 
Warrrr-up time (Average)  11 sec 

3DK6 

SHARP-CUTOFF PENTODE 
7-PIN MINIATURE TYPE 

Intended for use to equipment having 
series heater-string arrangement 

The gDR6is the same as the 6DX6 except for the following items: 

Neater, for Unipotential Cathode: 
Voltage (AC or DC)  3.15 volts 
Current   0.6 t 6% amp 
Warm-up time (Average)   11 sec 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 300 max. volts 
Heater positive with respect to cathode. 200 max. volts 

3DT6 
SHARP-CUTOFF PENTODE 

7-PIN MINIATURE TYPE 
Intended for use in equipment having 
series heater-string arrangement 

The gDT6 is the same as the 60T6except }or the following items: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)  3.15 volts 
Current   0.6 t 6% amp 
Warm-up time (Average)  11 sec 

~ The tic component must not exceetl 100 volts. 

10-59 ELECTRON TUBE DIVISION 
EADIO CORgRATION OE AMEEi U, HAEEISON, NEW JFKEY 

DATA 



~y 
3CF6 

SHARP-CUTOFF PENTODE 
7—PIN MINIATURE TYPE 

Intended for use in equipment hauinQ 
series heater-strtn$ arrangement 

~s 

The gCF6 is the same as the 6CF6 except for the following items: 

Heater, for Unipotential Cathode: 
Voltage 3  15  ac or do volts 
Current   0.6   amp 
Wano-up time (Average)' 11   sec 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode 300 max. volts 
Heater positive with respect to cathode 200• max. volts 

3CS6 
PENTAGRID AMPLIFIER 

7-PIN MINIATURE TYPE 
Intended for use in equipment having 
series heater-string arrangement 

The gCS6 is the same as the 6CS6 except for the following items: 

Heater, for Unipotential Cathode: 
Voltage  3 15  ac or do volts 
Current  0 6   amp 
Warm-up time (Average)` 11   sec 

3DK6 
SHARP-CUTOFF PENTODE 

7-PIN MINIATURE TYPE 
Intended for use to equipment having 
series heater-string arrangement 

The gDR6 is the same as the 6DR6 except for the following items: 

Heater, for Unipotential Cathode: 
Voltage  3 15  ac or do volts 
Current   0.6 t 6%  amP 
Warm-up time (Average)' 11   sec 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode 300 max. volts 
Heater positive with respect to cathode 200• max. volts 

For definition of heater uxirm-ub time and method of determining 
it, see sheet REATER WARM-UP TIME MEASUREMENT at front of 
this Section. 

~ The do component must not exceed 100 volts.. 

4-59 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA. NARRISON, NEW IE RSEY 
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3DT6 
SHARP-CUTOFF PENTODE 

7 —PIN MINIATURE TYPE 
Intended for use to equipment hautn¢ 

series heater-string arrangement 

The gDT6 is the same as tht 6DT6 exceyt for the following items: 

Heater, for Unipotential Cathode: 
Voltage 3  15  ac or do volts 
Current  0 6  amp 
Warm-up time (Average). 11   sec 

For definition o} heater uurnruy time and method o} determining 
it, see sheet REATER YARN—UP TINE MEASUREMENT at }rout o} 
this Section. 

.... 

.. 

4-59 ELECTRON TUBE DIVISION 
RADIO CORPORATION Of AMERI U, HARRISON, NEW IE RSEY 
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3DT6-A 
Sharp-Cutoff Pentode 

With Two Independent Control Grids 

7-PIN MINIATURE TYPE 

For Equipment Having Series Heater-String Arrangement 

The 3DT6—A is the same as the 6DT6—A exceyt for the follovinq 
items: 
Heater, for Unipotential Cathode: 
Voltage (AC or DC)  3.15 volts 
Current   0.6 t 6~ amp 
Warm-up time (Average)  11 sec 

""+, 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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3E22 
PUSH—PULL H-F BEAM POWER AMPLIFIER 

Unless otherwise sbecified, values are for hoth units 

GENERAL DATA 

Electrical: 

Heaters, for Unipotential Cathodes. 
Arrangement Series Pa_rall_el 
Voltage 12.6 t ao% 6.3 t To% ac or do volts 
Current 0.6 1.6 amp 

Transconductance ror vista 
current o~ 25 ma . 4000   Itmhos 

Grid-Screen Mu-Factor 6.5 
Direct Interelectrode Capacitances (Each Unit):` 
Grid No.l to Plate. 0.22 max  uvf 
Input   14   µpf 
Output  8.5   uuf 

Mechanical: 

Mounting Position   Vertical, base up or down; or 
Horizontal, plane of plates vertical 

Overall Length  4 3/8" t 3/16" 
Seated Length   3-13x16" f 3116" 
Maximum Diameter  2-3/8" 
Bulb  T-16 
Caps (Two)  Snai l 
Base. Large Wafer Octal 8-Pin Micanol with Sleeve No.T253 

Basing Designation for BOTTOM VtFW  8BY 
Pin 1 -Heater A Pin 6 -Cathode, 
Pin 2 -Grid No.lof 1 Grid No.3, 

Unit No.2 Put 0 © Put Internal 
Pin 3 -Cathode, ©~ 

~0 
Shield 

Grid No.3, ~ 
4~ 

Pin 7 -Grid No.lof 
Internal 

© 
O  Unit No.l 

Shield ~4% Pin 8 -Heater 
Pin 4 -Grid No.2 0 ~ PU1 -Plate of 
Pin 5-Heater "EY Unit No.l 

Center-Tap 1A" PU2 -Plate of 
5 PARS LELETOPLANE TNRON(N A%1$ Un i t No.2 

OF TUBE AND AA' 

PLATE-MODULATED PUSH-PULL RF POWER AMP. — Class C Telephony 

Carrier cons itiou yer tube for use with a .axisus average wodu to tion 
factor of 0.25 

Maximus Ratings, Ahsolute Values: 
INS 

DC PLATE VOLTAGE  560 max, volts 
DC GRID-No.2 (SCREEN) VOLTAGE   225 max, volts 
DC GRID-No.l (CONTROL-GRID) VOLTAGE . -175 max, volts 
DC PLATE CURRENT  160 max, ma. 
DC GRID-No.l CURRENT  11 max. ma. 
PLATE INPUT   90 max. watts 

~`,~, See next Oage. ~-I ntl icates a cna nge. 

DEC. 20, 1946 tUBEDEPnRTtaENT TENTATIVE DATA1 
RADIO COtNIRATNMI ar ANttItA. NARRIEON, NEW JEttEY 



3E22 
PUSH-PULL H-F BEAM POWER AMPLIFIER 

GRID-No.2 INPUT   6 max. watts 
PLATE DISSIPATION   30 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode 100 max. volts 
'Heater positive with respect to cathode I00 max. volts 

Typical Operation: 

DC Plate Voltage  560 volts 

OC Grid-No.2 Voltage°   J 200 volts 
l 18000 ohms 

DC Grid-No.l Voltage a  -50 volts 
i 7700 ohms 

Peak RF Grid-No.l-to-Grid-No.l Voltage. 130 volts 
DC Plate Current  160 ma. 
DC Grid-No.2 Current  20 ma. 
DC Grid-No.l Current (Approx  )   G.5 ma. 
Driving Power (Approx.)   0.4 watt 
Power Output (Approx  )   67 watts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance§   30000 max. ohms 

PUSH-PULL RF POW'ER AMPLIFIER b OSCILLATOR - Class C Telegraphy

Ley-down conditions per tube without *soda cation it 

Maximum Ratings, Absolute Values: 

I.V S~ 

DC PLATE VOLTAGE  600 max, volts 
DC GRID-No.2 (SCREEN) VOLTAGE   225 max, volts 
DC GRID-No.l (CONTROL GRID) VOLTAGE -175 max, volts 
DC PLATE CURRENT  175 max. ma. 
DC GRID-No.l CURRENT  it max. ma. 
PLATE INPUT   100 max. watts 
GRI~No.2 INPUT   6 max. watts 

PLATE DISSIPATION   35 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode 100 max, volts 
Heater positive with respect to cathode 100 max. volts 

Typical Operation: 

DC Plate Voltage  600 volts 
DC Grid-No.2 Voltage®   200 volts 

20000 ohms 
-55 volts 

DC Grid-No.l Voltage $ _   ~ 7850 ohms 
295 ohms 

Peak RF Grid-No.l-to-Grid-No.l Voltage. 140 volts 
DC Plate Current  160 ma. 
DC grid-No.2 Current  20 ma. 
DC Grid-No.l Current (Approx  )   7 ma. 

i,~,°, h,i~,®,$,§; See next page. 

DEC. ~20, 1946 TUBE DEPARTMENT TENTATIVE DATA 1 
RADIO CORPORATION Of AMERIU, NA[RISON, NFW 1ERSEY 



~~~~ 3E22 

PUSH-PULL H-F BEAM POWER AMPLIFIER 

i 

Driving Power (Approx  )  0.45 watt 

Power Output (Approx.)   72 watts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance§  30000 max. ohms 

• 

a 

D 

t

® 

Intermittent Mobi le Service (IMS) is defined to include 

those appl ications, such asaircraft, where the transmitter 

design factors of minimum size, l ight weight, and exceed-

ingly high power out put for short interval s. are the primary 

requirements, even though the average l ife expectancy of 

tubes used in such transmitters is reduced to about 100 

hours. 

Tube ratings for IMS service are establ ished on the basis 
that the transmissions have maximum "on" periods of 15 
seconds fol lowed by•"off" periods of at least 60 seconds, 
except that it is permissible to make equipment tests with 

maximum "on" periods of 5 minutes fol lowed by off periods 

of at least 5 minutes provided the total "on" time of such 
periods does not exceed 10 hours during the l ife of any 

tube. 

Although the use of tubes under IMS ratings involves great 

reduction in tube l ife, such use can be justified as econ-
omical practice in appl ications where higllh power is inter-
mittently desired from smal l tubes. 

With no external shielding. 
Obtainedpreferab ly from a separate Sou rte modu ated with the plate 
supply or from the modulated plate-suPPly throu~h a series re5~stor 
of the value shown. 
00 tained from grid—resistor of value shown or by partial self—bias 
methods. 
Modulation e55e ntial ly negative may De used if the positive peak of 
the audio-f re qua ncy envelope does not exceed 1155 of carrier contli-
tions. 
ODtai ned preferably froma separate source, or from the plate-voltage 
Supply with a voltage divider, or through a series resistor of the 
value shown. the grid-No.2 voltage must not exceed 600 volts under 
key-up coed it ions. ' 
Obtained fromfixed-supply, by grid resistor of value shown, or tat hode 
re5i5tor of value shown, respectively. 
Any atlditi onal Dias requiretl must be suppl ietl Dy a cathode res i5t or 
or a fixed supply. 

OUTLINE DIMENSIONS AND CURVES for the 3E22 are the 
same as those for the 815. 

JUNE 20, 1946 tueE gyapN TENTATIVE DATA 2 
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3E29 
Plate Current: 

Peak 5 10 amp 
DC 0.010 0.010 amp 

DC Grid—No.2 Current 0.0011 0.002 amp 
DC Grid—No.l Current 0.001 0.001 amp 
Load Resistance  300 400 ohms 

CHARACTERISTICS RANGE VALUES EGR EQUIPMENT DESIGN 

Note Min. Max. 

Heater Current (Parallel 
connection)   1 2.00 2.50 amp 

Heater Current (Series 
connection)   2 1.00 1.25 amp 

Grid-No.l-to-Plate 
Capacitance (Each unit) 3 - 0.12 µµf 

Input Capacitance (Each unit) — 12.8 16.2 µµf 
Output Capacitance (Each unit). — 5.25 8.75 µµf 
Plate Current (Each unit) 1,4 38 82 ma 
Grid—No.l Voltage 1  5 — —55 volts 
Grid—No.2 Current (Each unit) 1,4 — 10 ma 
Peak Plate Current 1  6 9 amp 

Nate 1: with 6.3 volts on heater. 

Mote 2: with 12.6 volts On heater. 

Mote 3: with external shield having length of 3/4• and inside tl iameter 
Of 2-3 /8'. Shield is placed around Dase end of tune and is 
Connected to cathode. 

X ote n: with do plate voltage of 250 volts, do grid-xo.2 voltage oP 175 
volts, and do rid-M o.1 voltage of -11 volts. Grid No.l of unit 
not under testis Di ased -ioo volts with respect to its cathode. 

Note 5: with units in parallel, Oc plate voltage of N00 volts, do grid-
No.2 voltage of 225 volts, and do grid-N o.1 voltage adjusted to 
give do plate current of 200 microamperes. 

Note 6: with the units in parallel in the accompanying test circuit un tler 
the following conditions: rectangular-wave modulation applied to 
grid No. 1; Dulse duration of 1 microsecond app rox; pulse repeti-
Llon rate of 3500 cps approx; do plate-supply voltage of 5000 
volts; do grid-N o.2 voltage of 850 volts; do grid-No.1 volts of 
-225 volts; peak positive grid-N o.1 swing of 150 volts; and do ~ 
plate current of 15 ma. minimum obtained by adjusting [he Dulse 
repetition rate. 

DIMENSIONAL OUTLINE 
shown under Type 8296 also applies to the 3E29 

~In0 icates a change. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. I-63 
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3E29 

TEST CIRCUIT 

ECCI 

RI R2: 20 ohms, I watt non-
inductive 

R3: 15000 ohms, I watt 
R4: 25 ohms, I watt, non-

inductive 
R5: 10000 ohms, I watt 

R6 R7: 10 ohms, 5 watts, 
non-inductive 

R8: 10000 ohms, 50 watts 
R9: 400 t 5% ohms, 50 watts 

non-inductive 

Rq 

CATHODE-RAY 
OSCIL LOGRAPH 

RIO 

92C5-6542R2 

RIO: 10 ± I% ohms, 5 watts 
CI: 0. 1 µf, 600 v do 
C2: 0. 1 µf, 1000 v do 

C3: 0. 1 µf, _5000 v do 
Eccl: Grid-No. l Supply 

Voltage 

Ecc2: Grid-Na.2 Supply 
Volgage 

Ebb: Plate Supply Voltage 
Egl: Signal Voltage 

I ntormation furnished by RCA is bel ieved to De accurate and re—
l iable. However, no respons iDil ity is assumed Dy RCA for its use; 
nor for any infringements of patents or other rignts of thi r0 
part ies which may result Prom its use. No l icense is granted Dy 
impl ication or otherwise under any patent or patent rignts of RCA. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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3E29 
~9 

TWIN-UNIT BEAM POWER TUBE 

Unless Otherwsse Sbecified, Values are on a per Tube Basis 

GENERAL DATA 
Electrical: 

Heater, for Unipotential Cathodes: 
Arrangement parallel Series 

Voltage (AC or DC)   6.3 
+15~ 

12.6 
+15% 

volts 

Current at 6.3 volts   2.25 - amp 
Current at 12.6 volts   - 1.125 amp 

Transconductance (Each Unit): 
With plate volts = 250, grid—
No.2 volts = 175, and plate 

ma. = 60 B500 µmhos 
Mu-Factor, Grid No.2 to Grid No.l 

(Each Unit): 
With plate volts= 225, grid—
No.2 volts = 225, and plate 

ma. = 60 9 
Direct Interelectrode Capacitances (Each Unit): 
Grid No.l to plate twith 

external shieldo ). 0.12 max. µµf 
Input   14 µµf 
Out out   7 µµf 

Mechanical: 

Mounting Position   Vertical, base up or down; 
Horizontal, plane of each plate vertical 

Overall Length   4-1/8" t 3/16" 
Seated Length   3-it/16" t 3/16" 
Maximum Diameter   2-3/B~~ 
Bulb   T-16 
Bulb Terminals (Two)   See Dimensional Outl ine 
Weight (Approx.) 
Base  

Pin 1—Heater 
Pin 2 —Grid No.l of 

Unit No.2 
Pin 3 —Grid No.2 of 

Both Units 
Pin 4 —Cathode, 

Grid No.3 of 
Both Units 

Pin 5 —Heater 
Center—Tap ~~ 

PL ME OF ELECTRODES OF EACH URIT 
I S PARALLEL TO ILARE TNROUGN A115 

OF TUBE ARO AA' 

35 oz. 
Medium Molded-Flare Septar 7-Pin 

(JETEC No.E7-2) 
BOTTOM VIEW 

to 

~ O '_u 

Pin 6 -Grid No.1 of 
Unit No.l 

Pin 7 —Heater 

PUl — Plate Terminal 
of Unit No.l 

PU2 — Plate Terminal 
of Unit No:2 

~: See next Dage. r Indicates a change 

F 

MAY 3, 1954 ME DIVISION 
RADIO CORNMATION OF AAIEIIG, MARRIRON, NEW /ERSEY 
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3E29 

TWIN-UNIT BEAM POWER TUBE 

MODULATOR —Rectangular-Mlave Modulation 

Values are for Units in parallel 

Maximum CCS' Ratings, Absolute Vataes: 

For Duty Factor' between o. 0001 and I.o 
and Maximum Averaging Time of 1200 µsec in Any Interval 

DC PLATE SUPPLY VOLTAGE•   5000 max, volts 
INSTANTANEOUS PLATE VOLTAGE   5750 max. volts 
DC GRID-No.2 (SCREEN) SUPPLY VOLTAGE• 850 max. volts 
DC GRID-No.l (CONTROL-GRID) SUPPLY VOLTAGE•. -225 max. volts 
INSTANTANEOUS GRID-No.l VOLTAGE   -600 max. volts 
PEAK POSITIVE GRID-No.l VOLTAGE   250 max. volts 
PEAK PLATE CURRENT   See Rating Chart 
PEAK GRID-No.2 CURRENT 3  5 max. amp 

4 max. amp 
85 max. watts 
3 max. watts 
1 max. watt 
15 max. watts 

PEAK GRID-No.l CURRENT  
PLATE INPUT  
GRID-No.2 INPUT  
GRID-No.1 INPUT  
PLATE DISSIPATION#  
PEAK HEATER~ATHODE VOLTAGE: 

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

100 max, volts 
100 max. volts 

Typical Operation with Rectangular-Wave Shapes in 
Accompanying Test Circuit: 

With Duty Factor' of o. ooa o. oo: 

DC Plate Supply Voltage  
DC Grid-No.2 Supply Voltage  
DC Grid-No.l Supply Voltage  
Peak Positive Grio-No.1 Voltage  

2000 
650 
-175 
50 

5000 
850 
-200 
150 

volts 
volts 
volts 
volts 

~ Having length of 7/u• and inside diameter of 2-3/8 •. Shield is placed 
around base end of tube and is connected to cathode. 

' Continuous Commercial Service. 
• FOf [uDe DfOLeC[IOn, it i4 essential that suf Tlclent Oc resistance be 

used in the Dl ate suDPly circuit, the grid-No.2 SuDDIy circuit, and [he 
grid-N o.1 supply circuit so that the short-circuit current is l imited 
to 0.5 ampere in each circuit. 

' Duty Pactor for the 3E29 's de/fined as the •on• time in microseconds 
divided Dy 1200 microseconds. 
"pn" fiu is defined as the sum of the durations of all the individual 
pulses which occur during any 3200-microsecond interval. 

Pu ise Duration is defined as the time interval between the two points 
On the pulse dt Which the instantaneous value is 70f Of the peak value. 
Tne peak value is defined a5 the maximum value of a Smooth curve through 
the average of the fluctuations over the LOD portion of the pulse. 

+ Averaged over any interval not eRc eeding 1200 microseconds. Care should 
Oe used in determining the plate dissipation. A calculated aloe based 
on rectangular Pulses can be considerably in error when the actual 
pulses nave a finite rise and fall time. Plate dissipation should 
p referaDly De determined by measuring the Ou1D temperature under actual 
operating COndILlOn S: then, With Lne [uDe In the Same Socket end under 
the Same ambient-temperature Conditions, apply LO the tube Sufficient 
do input to obtain the same Du10 temperature. This value of do input 
is a measure of the plate dissipation. 

-->Indicat es a change 

MAY 3, 1954 1RIBE DIVISION 
rnoio cmrouuotl a Nn[nu, N•ensott, kew IEuer 

DATA 1 



3E29 
RATING CHART 

E f - {2 6 VOLTS( (SERIES HEATER ARRANGEMENT),
AVERAGING TIME (µSEC)=1200 MAXIMUM 
10 

N 
W 

W b 

a 

6 
w 
H 6 

J 
a 

Y 
Q 4 

a 

X 2 
Q 
f 

O ~~ 
2 4 6 E 2 4 6 6 2 4 6 B 2 4 6 0 

0.0001 0.001 0.01 O.I I 
DUTY FACTOR 

92CS-7927R1 

AVERAGE CHARACTERISTICS 
UNITS IN PARALLEL IN TEST CIRCUIT 

Ef=12.6 VOLTS 
(SERIES-HEATER ARRANGEMENT) 

GRID-N'2 SUPPLY VOLTS=850 
GRID -N41 VOLTS=EC1 

TEST CIRCUIT SHOWN ON 
PRECEDING SHEET. 
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3E 29 
AVERAGE CHARACTERISTICS 

UNITS IN PARALLEL IN TEST CIRCUIT 

Ep=12.6 VOLTS (SERIES-HEATER ARRANGEMENT 
GRID-N~2 SUPPLY VOLTS=850 
GRID-Nsl VOLTS=EC1 
NEST CIRCUIT SHOWN ON PRECEDING SHEET. 

 C "' 

 = y
.....■..F.........,..  
:; • I 

 k ~  .,.  ..... L.,....  ~,.. 

~ N O EO ~ Q N 

PLATE AMPERES (Ib) 
O 

ELECTRON TUBE DIVISION 
RADIO CORtORATION OF A.NFtIG. 14~ttISON, NEW JERSEY 

92CM-10403 



3MP1 
OSCILLOGRAPH TUBE 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

DATA 
General: 

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

Direct Interelectrode Capacitances (Approx.): 
Cathode to All Other Electrodes 2  2 
Grid No.l to All Other Electrodes 10  3 µµf 

DJ1 to DJ2 1  3 µµf 
DJ3 to DJ 1  2 µµf 
DJ1 to All Other Electrodes Except DJ2 4.4 µµf 
DJ2 to All Other Electrodes Except DJ1 5.6 µµf 
DJ3 to All Other Electrodes Except DJ4 5.0 µµf 
DJ4 to All Other Electrodes Except DJ3 . 4.5 µµf 

Phosphor (For Curves, see front of .this Section) No.1 
Fluorescence   Green 

Medium 
Electrostatic 
Electrostatic 

8" t 1/4" 
3" : 1/16" 

  2_3/4„ 

  Any 
Base   Small-Shell Duodecal 12-Pin 
Basing Designation for Bottom View   12F 
Pin 1 -Heater Pin 7 -.Deflecting 
Pin 2 -Grid No.l Electrode 
'Pin 3 -Anode No.l ~ p DJ 
Pin 4 - Deflecting p l~0 Pin 8 - De{letting 

Electrode O p Electrode DJ2 
DJ Pin 9 -Anode No.2, 

Pin 5 - Deflecting © ~ Grid No.2 
Electrode © ♦ m Pin 10 - No 
OJ4 ~ '~ Connection 

Pin 6 -No Pin 11-Cathode 
Connection Pin 12 -Heater 

focusing Method 
Deflection Method 
Overall Length  
Greatest Diameter of Bulb 
Minimum Useful Screen Diameter 
Mounting Position 

amp 

DJ1 and DJ~ are nearer the screen 
DJ3 and DJ' are nearer the base 

With OJ1 positive with respect to DJ the spot isdeflected 
toward pin 4. With DJ3 positive with respect to DJ4, the 
spot is deflected toward pin 1. 
The plane through the tube axis and pin 4 may vary from 
the trace produced by DJ1 and DJ2 by an angulartolerance 
(measured about the tube axis) of 10°. 

Maximum Ratings, DAsigrs-Center Votues: 

ANODE-No.2• VOLTAGEX   2500 max. volts 

• Anode xo.2 and grid xo.2 which are connect ed together within tune, are 
re re rred to ne rein as anode xo. 2. 

# Tne protluct of anode—Mo.2 voltage and average anode—xo.2 current should 
De l imited to 6 watts. 

JULY 3, 1950 TUBEi)EPARTMENT TENTATIVE DATA 
IAO10 COIR011TION Ot M1l IIU. NAtRISON, NEW JEtSET 



3MP1 

OSCILLOGRAPH TUBE 

ANODE-No.l VOLTAGE   1000 max. volts 
GRID-No.l VOLTAGE: 

Negative bias value  200 max. volts 
Positive bias value  0 max. volts 
Positive peak value  2 max. volts 

PEAK VOLTAGE BETWEEN ANODE No.2 AND 
ANY DEFLECTING ELECTRODE. 500 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 125 max. volts 
Heater positive with respect to cathode. 125 max. volts 

Equipment Design Ranges: 
/or any anode-10.2 voltage (1621 be tueen 

rec oase Med s{niaua' and 2300 volts 

Anode-No.l Voltage 20% to 35% of Eb2   volts 
Max. Grid-No.l Voltage 

for Visual Cutoff 6.3% of Eb2   volts 
Anode-No.l Cur. for any 
Operating Condition. -15 to +10 .. microamperes 

Deflection Factors: 
DJ1 d 0.12   115 to 145 v do/in./kv of Eb2 
DJ3 d DJ4   110 to 140 v do/in./kv of Eb2 

Examples of Use of Design Ranges: 
For anode-No.a voltage of tooa a000 volts 

Anode-No.l Voltage 200--350 400-700 volts 
Max. Grid-No.l Voltage 

for Visual Cutoff -63 -126 volts 
Deflection Factors: 

DJ,i d DJ2   11`x145 230-290 volts do/in. 
DJ3 d DJ4   110-140 220-280 volts do/in. 

Maximum Circuit Yalues: 
Grid-Norl-Circuit Resistance Z  5 max. megohms 
Resistance in Any Deflecting-

Electrode Circuit° 5  0 max. megohms 

' Brilliance and definition decrease wi to dec reaslny anode-Mo.z voltage. 
Becommended minimum for the 3wP1 in general se rvl ce is 1000 volts out 
a value as low as 500 volts may De used under conditions of low-veloc-
ity dell ectlon and low a-lDi ent-light levels. 

° IL is recommended that the de/l ecting-electrode-circuit resistances De 
app rozimately eQu al. 

~.~ 

~' 

~.+ 

JULY 3, 1950 1iueEofrAR4MENT TENTATIVE DATA 
EADIO CORrOEaT10N d NJEEIG. NA1R1501/, NEW IE EEEY 



3MP1 
OSCILLOGRAPH TUBE 

3'= 116 SCREEN RADIUS 
1 3/8 MIN. 

JULY 3, 1950 TORE DEPARTMENT 
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4-125A/4D21 
beam Power Tube 

FORCED-AIR COOLED ABOVE 30 Mc 

Far use at frequencies uq to zqo Mc 

GENERAL DATA 

Electrical: 

Filament, Thoriated Tungsten: 
Voltage (AC or DC) 
Current at filament volts = 5.0  

Transconductance, for plate volts = 2500, 
grid-No.2 volts = 400, and plate ma. = 50. 

Mu-Factor, Grid No.2 to Grid No.l  
Direct Interelectrode Capacitances:" 

Grid No.l to plate 
Grid No.l to filament, grid No. 2, 

and base shell  
Plate to filament, grid No. 2, 
and base shell 

Mechanical: 

Operating Position  Vertical, base down or up 
Maximum Overall Length  5-11/16" 
Seated Length   4-11/16" ± 1/4" 
Maximum Diameter  2-7/8" 
Weight (Approx  ) 6  5 oz 
Cap  Skirted Small (JEDEC No. C1-22) 
Base  Special Metal-Shell Giant 5-Pin 

Basing Designation for BOTTOM VIEW  58K 

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

Thermal: 
Forced-Air Cooling: 

Through base toward bulb  5 cfm 
The specified air flow from a smal l fan or centrifugal 
blower should be appl ied simultaneously with fi lament 
powe r. 

To bulb and plate seal: 
Continuous service: At frequencies below 30 Mc, relatively 

slow movement of air past the bulb is sufficient to pre-

vent exceeding the specified plate-seal temperature of 

170o C. At frequencies above 30 Mc, special attention 

should be given to adequate cool ing of bulb and plate 

seal. A smal l stream of air directed toward the upper 

part of the bulb wi l l gene ral ly provide sufficient cool ing. 

~ Indicates a change. 

5.0 ± 5`~ volts 
6.5 amp 

2500 µmhos 
5.9 

0  05 max. µµf 

11.0 µµf 

3.2 µµf 

Pin 4 -Grid No.2 
Pin 5 -Filament 

Cap - Plate 

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

DATA I 

I-63 



4-125A/4D21 

Intermittent service 1"On" period does not exceed 5 min-
utes and is fol lowed by "off" period of the same or 
greater duration): In this service, a plate-seal tem-

perature as high as 220oC is permissible. At frequencies 
below 30 Mc and for am~ient temperatures below 30° C, 
forced-air cool ing of the bulb and plate seal is not 
usual ly required, provided a heat-radiating plate con-
nector is used, and free circulation of air is provided. 
At frequencies above 30 Mc, special attention should be 
given to adequate cool ing to prevent exceeding the 
specified plate-seal temperature. 

Plate-Seal Temperature (Measured on top of plate cap): 
Continuous service  170 max. 
Intermittent service (As defined above) 220 max. 

Components: 

Socket. E.F. Johnson Co. Socket No. 122-275, or equivalent 
Heat-Radiating Plate Connector. Eimac HR-6, or equivalent 

oC 
oC 

AF POWER AMPLIFIER b MODULATOR — Class ABI b 

Maximum CCS` Ratings, Absolute-Maximum Values: 

DC PLATE VOLTAGE  3000 max. volts 
DC GRID-No.2 VOLTAGE  600 max. volts 
MAX.--SIGNAL DC PLATE CURRENTd   225 max. ma 
GRID-No.2 INPUTd  20 max. watts 
PLATE DISSIPATIONd  125 max. watts 

AF POWER AMPLIFIER 3 MODULATOR — Class ABpe 

Maximum Ratings, Absolute-Maximum Values: 

CCS` ICASf
DC PLATE VOLTAGE  3000 max. 3200 max. volts 
DC GRID-No.2 VOLTAGE  400 max. 400 max. volts 
MAX--SIGNAL DC PLATE CURRENTd 225 max. 250 max. ma 
GRID-No.2 INPUTd  20 max. 20 max. watts 
PLATE DISSIPATIONd  125 max. 125 max. watts 

PLATE MODULATED RF POWER AMPLIFIER — Class C Telephony 

Carrier conditions ber tube for use 
with a maximum modulation factor ofs 

Maximum Ratings, Absolute-Nazimum Values: 

CCS` ICASf

Ufl toiao Nc U4 to go Nc 
DC PLATE VOLTAGE  2500 max. 3200 max. volts 
DC GRID-No.2 VOLTAGE  400 max. 400 max. volts 
DC GRID-No.l VOLTAGE  -500 max. -500 max. volts 
DC PLATE CURRENT  200 max. 200 max. ma 
GRID-No.2 INPUT   20 max. 20 max. watts 
GRID-No.1 INPUT   5 max. 5 max. watts 
PLATE DISSIPATION   85 max. 100 max. watts 

-► Indicates a change. 

V 

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



4-125A/4D21 

l 

✓ ! 

~ 1 

RF POYIER AMPLIFIER & OSCILLATOR — Class C Telegraphyg 
and 

RF POYIER AMPLIFIER — Class C FM Telephony 

MaxlmUm Ratings, Absolute-Nazimum Values: 

CCS~ ICASf

U¢ to tzo Nc U¢ to go Xc 

DC PLATE VOLTAGE  3000 max. 4000 max. volts 
DC GRID-No.2 VOLTAGE  400 max. 400 max. volts 
DC GRaD-No.l VOLTAGE  -500 max. -500 max. volts 
DC PLATE CURRENT  225 max. 225 max. ma 
GRID-No.2 INPUT   20 max. . 20 max. watts 
GRID-No.l INPUT   5 max. 5 max. watts 
PLATE DISSIPATION   125 max. 125 max. watts 

a Mi thout external sni eld. 
b Subscript 1 indicates that grid-No.i current does not flow tlurinq any 

part of the input cycle. 

o Continuous Commercial Service. 
d Averaged over any audio-frequency cycle of sine-wave form. 
e Subscript 2 indicates that grid-No.1 current flows during some part of 

the input cycle. 

f Intermittent Commercial and Amatuer Service. 
9 Ney-down conditions per tube without ampl itude motl ul ation. Ampl itude 

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. 

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

DATA 2 
I-63 



4-125A/4D21 

CAP 
JEDEC Ns CI- 22 \..~' 

41fi 34~ 

28 MAX_ 
DIA. 

16 

3" 
4 

SPECIAL J ~-232MAX. DIA: 
METAL-SHELL)

GIANT 5-PIN BASE 

AIR HOLE 

2 DIA.—\ 

60' 

3 

516~MAX. 

\ IS AIR HOLES 

4 DIA. 

EQUALLY SPACED 

90~ 
5 AIR HOLES 

16
,DIA.

5 PINS 
.I88"t.001" 

DIA. 

92CS-6764R2 
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4-250A/5D22 

Beam Power Tube 
FORCED-AIR COOLED 

GENERAL DATA 
Electrical: 
Fi lament, Thoriated Tungsten: 

Voltage (AC or DC)   5.0 t 5% volts 
Current at fi lament volts = 5.0   14.5 amp 

Transconductance, for plate volts 
= 2500, grid-No.2 volts = 500, and 
plate ma. = 100   4000 µmhos 

Mu-Factor, Grid No.2 to Grid No.l   5.1 
Direct Interelectrode Capacitances:° 

Grid No.1 to plate 0  12 max. µµf 
Grid No.l to filament, grid No.2, 

and base shell   13.0 µµf 
Plate to filament, grid No.2, 

and base shell   4.6 µµf 

Mechanical: 
Operating Position  Vertical, base down or up 
Maximum Overall Length  6-3 /8" 
Seated Length   5-3 /8" t 1/4" 
Maximum Diameter  3-9/16" 
Weight (Approx  )  8 oz 
Cap  Skirted Small (JEDEC No.Cl-22) 
Baseb   Special Metal-Shell Giant 5-Pin 

Basing Designation for BOTTOM VIEW  56K 

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

Pin 4 -Grid No.2 
Pin 5 -Filament 

Cap -Plate 

Thermal: 
Forced-Air Cool ing: 

Upward through base toward bulb: 
Base-cool ing air flow from a smal l fan or centrifugal 
blower should be appl ied simultaneously with fi lament 
power. In continuous service at frequencies below 30 
Mc, 2 cfm at a static pressure of 0. 1 inch of water are 
required through the base; at frequencies above 30 Mc, 
5 cfm at a static pressure of 0.2 inch of water are re-
quired. In intermittent service, regardless of the 
operating frequency, an air flow of 5 cfm through the 
base must be maintained. 

iaai oa[es a onao 8e. 

RADIO CORPORATION OF AMERICA DATA I 

Electron Tube Division Harrison, N. J. I-63 



4-250A/SD22 
To bulb and plate seal : 

Continuous Service: At frequencies below 30 Mc, rela-
tively slow movement ofi air past the bulb is sufficient 
to prevent exceeding the specified plate-seal temperature 
of 170° C. At frequencies above 30 Mc, special attention 
should be given to adequate cool ing of bulb and plate 
seal. A smal l stream of air directed toward the upper 
part of the bulb wi l l general ly provide sufficient cool ing. 

Plate-Seal Temperature (Measured on top of plate cap) : 
Continuous service  170 max. oC

Components: 
Socket. E.F. Johnson Co. Socket No.122-275, or equivalent 
Heat-Radiating Plate Connector. Eimac HR-6, or equivalent 

AF POWER AMPLIFIER & MODULATOR — Class ABI°
Maximum CCS d Ratings, Absolute-Naximum Values: 
DC PLATE VOLTAGE  4000 max. volts 
DC GRID-No.2 VOLTAGE  600 max. volts 
MAX.-SIGNAL DC PLATE CURRENT°   350 max. ma 
GRID-No.2 INPUT°  35 max. watts 
GRID-No.1 INPUT°  10 max. watts 
PLATE DISSIPATION°  250 max. watts 

AF POWER AMPLIFIER 6 MODULATOR — Class A82f

Maximum CCSd Ratings, Absolute-Naximum Values: 

DC PLATE VOLTAGE  4000 max. volts 
DC GRID-No.2 VOLTAGE  600 max. volts 
MAX. -SIGNAL DC PLATE CURRENT°   350 max. ma 
GRID-No.2 INPUT°  35 max. watts 
GRID-No.l INPUT°  10 max. watts 
PLATE DISSIPATION°  250 max. watts 

PLATE-MODULATED RF POWER AMPLIFIER — Class C Telephony 

Carrier conditions yer tube for use 
with a maximum modulation factor ofi 

Maximum CCSd Ratings, Absolute—Naximum Values: 
Uy to ry g Nc 

DC PLATE VOLTAGE  3200 max. volts 
DC GRID-No.2 VOLTAGE  600 max. volts 
DC GRID-No.1 VOLTAGE  =500 max. volts 
DC PLATE CURRENT  275 max. ma 
GRID-No.2 INPUT   35 max. watts 
GRID-No.l INPUT   10 max. watts 
PLATE DISSIPATION   165 max. watts 

+ Intlica tes a change. 

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



4-250A/5D22 

i"~ 

i~ 

RF POWER AMPLIFIER & OSCILLATOR — Class C Telegraphyg 
and 

RF POWER AMPLIFIER — Class C FM Telephony 

Maximum CCSd Rat lflg5~ Absolute Maximum Values: 

Uy to ryg Nc f 

DC PLATE VOLTAGE  4000 max. volts 
DC GRID—No.2 VOLTAGE  600 max. volts 
DC GRID—No.i VOLTAGE  —500 max. volts 
DC PLATE CURRENT  350 max. ma 
GRID—No.2 INPUT   35 max. watts 
GRID—No.l INPUT   10 max. watts 
PLATE DISSIPATION   250 max. watts 

~ without external shieltl. 
b Metal oa se sh ell shoul0 De grown Oetl Dy means of sui taole spring flog ers. 
~ Su Dscri pt 1 inoicat es that gritl-No.1 current tloes not flow tluring any 

part of input cycle. 
d continuous Commercl al Service. 

~ Averag e0 oust eny eutlf 0-frequency Cycle Of sloe-wave form. 

f SU Dscri pt 2 intll cat es coat grid-Ko.l current flows during some part of 
input cycle. 

9 Key-sown contli tl ons Dar to De wi to out ampli tune motlu lation. am pli tutle 
motlulation essentially negative may De us ea if the positive peak of the 
audio-frequency envelope tloes not ex teen 115 per cent of the car rl er 
c ontlitlons. 

~. Inoicates a cn an ge. 

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

DATA 2 
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4-250A/SD22 

CAP 
JEDEC No, C I-22 

3 9/16 
MAX. DIA. 

SPECIAL 
METAI-SHELL 
GIANT 5- PIN 

BASE 

.360" +•005" 
.010" 

OGD O 000 

223/32 MAX. DIA. 

7 

5 3/8' 6 3/8' 
* /4" MAX. 

I/4' 

MAX. 

3/4" 

I I/~" D I A. 

~~ 5 PINS 
so° ~`~/ .laa":.00l "DIA. 

30°

92C5-7075R2 

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



4033 
POWER TRIODE 

FORCED—AIR COOLED 
Intended especially for pulsed operation 

GENERAL DATA 
Electrical: 

Heater, for Unipotential Cathode: 
Voltage  5.0   ac or do volts 
Current  9.1   amp 
$tarting CUfrent: The heater current must never exceetl 16 

amperes, even momentarily. 

Minimum Cathode 
Heating Time   2 

Ampl ification Factor . 25 
Direct Interelectrode Capacitances (Approx.):°
Grid to Plate  13   , 
Grid to Cathode  34  
Plate to Cathode 0.7 

° Wi to no external shield. 

Mechanical: 

Terminal Connections: 

H -Heater 

G-Grid Terminal 
(Flange) 

minutes 

µµf 
µµf 
µµf 

K -Cathode 

P-Plate Terminal 
(Radiator) 

Mounting Position. Vertical, with radiator up or down 
Overall Length   4-25/32" t 332" 
Greatest Diameter  2.056" t 0.006" 
Radiator   Integral Part of Tube 
Air Flow: 

Through Radiator (for max. rated dissipation) 18 min. cfm 
Tne specified air flow at a static Dressu re of 0. u9 inch of 
water should De delivered through the radiator toward the Du1D 
D efo re and du rl ng application of any voltages. 

RadlatOr Tempefattlre (Measured on the core ° 
ai end away from incoming air) 180 max. C 

Grid-Flange Temperature  140 max. °C 
Glass Temperature  165 max. °C 

PLATE - PULSED OSCILLATOR—C1 ass C 

Maximum Ratings,, Absolute Values: 
For operating frequencies up to bag Xc 

PEAK PLATE PULSE SUPPLY VOLTAGE 
PEAK GRID-BIAS VOLTAGE  
PEAK PLATE CURRENT FROM PULSE SUPPLY  
PEAK RECTIFIED GRID CURRENT 
DC PLATE CURRENT  
DC GRID CURRENT 
PEAK PLATE INPUT  
PLATE DISSIPATION 
PULSE LENGTH  

13000 max. volts 
-2000 max. volts 

30 max. amp 
4 inax, amp 

0.030 max. amp 
0.004 max.• amp 
390000 max. watts 

250 max. watts 
5 max. µsec 

MAY ZO, 1949 TUBE DEPARTMENT 
RADtO COtN)RATION OF AMEtiU, MAttIEON, NEW SERSEV 

DATA 



4C33 

POWER TRIODE 

Typical Operation as Self-Excited 
Plate-Pulsed Oscillator at 600 Mc 

Rectangular Pulse Shabe 

Peak Plate Pulse Supply Voltage  9000 volts 
Peak Plate Current from Pulse Supply   27 amp 
Peak Rectified Grid Current  3 amp 
Peak Power Output  130000 watts 
Duty Factor  0.001 
Cathode Resistor *   10 ohms 
Pulse Repetition Frequency   200 cps 

Maximum Circuit Values: 

Grid-Circuit Resistance  200 max. ohms 

It is recommended that the entire Dias be obtained from a cathode re-
sistor. In certain applications, partial grid-resistor Dias may De used 
provided the qri d-cl rcuit re s(stance do e5 not exC eed the indi cat ed max-
imum value. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Nin. Nax. 

Heater Current  1 8.2 10.0 amp 
Grid-Plate Capacitance - 11.5 15.5 µµf 
Grid-Cathode Capacitance - 27 41 µµf 
Plate-Cathode Capacitance. - 0.5 0.9 µµf 
Power Output During Pulse. 1,2 125000 - watts 

Mote 1: With 5 volts on heater. 

Mote 2: Mich •dC plate voltage during Pu15 e• of 9000 vo125, cathode re-
sistor of 10 ohms, pulse length of 5 microseconds, duty factor of~ 
0.001, and frequency of 600 Mc. 

MAY 20, 1949 TUBE DEPARTMENT 
RADIO CORRORATION Of AMEtICA, HARRISON, NEW IE R SEY 

DATA 



I/32 APPROX. 
BEVEL 

4C33 

POWER TRIODE 

I/8 APPROX. R. 

CATHODE-HEATER 
TERMINAL (NOTE 3J 

1.238" 
MAX.

.975" 
MIN. 

.637 -
il +I M+ X. i

.040"t.005""~ 

AIR-COOLED 
RADIATOR 

PLATE 

I"-14 N.F CLA55 2 
THREAD 

2 056"t .006'=-► 
.773"3.007" 

.125"i.004" 

NEATER 
TERMINAL 
(NOTE 2J 

1.572" 
3.063" 

5/ 16 MIN. 
(NOTES 566 

GRID 
TERMINAL 
(NOTE 1J 

3/32 MIN.--► 
(NOTES 436 

4 25/32 

t 3/32 

3.200" 

f .035" 

1 
1 5/8' 

t I/16 

5/B I L9/32 MIN. 
MAX. 

~-2.000"t.005"~ 92CM-8938 

NOTE I: MAXIMUM ECCENTRICITY OF ~ (AXISI OF GRID-TERMINAL 

FLANGE WITH RESPECT TO ~ (AXIS) OF PLATE RADIATOR IS 
0.040", MEASURED WITHIN I/32" OF BOTTOM OF RADIATOR. 

NOTE 2: MAXIMUM ECCENTRICITY OF ~ (AXISI OF HEATER TERMI-
NAL WITH RESPECT TO Q (AXISI OF CATHODE-HEATER TERMINAL 
IS 0.020". 

NOTE 3: MAXIMUM ECCENTRICITY OF ~ (AXISI OF CATHODE-
HEATER TERMINAL WITH RESPECT TO ~ (AXIS) OF GRID-TERMINAL 
FLANGE IS 0.020". 

MOTE 4: SURFACE OF ANNULAR AREA INDICATED BY "A" ON BOTTOM 
OF RADIATOR IS IN SAME PLANE WITHIN 0.005", AS DETERMINED 
8Y GAUGE I/16" WIDE AND 0.005" THICK. THIS GAUGE WILL 
NOT ENTER MORE THAN I/16" WITH BOTTOM OF RADIATOR RESTING 
ON FLAT PLATE. 

NOTE 5: SURFACE OF ANNULAR AREA INDICATED BY "B" ON GRID-
TERMINAL FLANGE IS IN SAME PLANE WITHIN 0.008", AS DETER-
MINED 8Y GAUGE METHOD DESCRIBED IN NOTE 4. 

NOTE 6: SURFACE OF ANNULAR AREA INDICATED BY "A" ON BOTTOM 
OF RADIATOR IS PARALLEL WITHIN 0.030" TO SURFACE OF ANNU-
LAR AREA INDICATED BY "B" ON GRID-TERMINAL FLANGE. 

MAY ZO, 1949 TUBE DEPARTMENT 
RADIO CORFORATION OF AMERIU. MAAAISON, NEW IE RSEY 

CE-6936 





4DE6 
Sharp-Cutoff Pentode 

7-PIN MINIATURE TYPE 

For Equipment Having Series Heater-String Arrangement 

The gDT6 is the same as the 6DT6 exceflt }or the }ollowing items: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)   4.2 volts 

i-~, Current   0.45 ± 6~ amp 
Warm-up time (Average)   11 sec 

4DT6 
Sharp-Cutoff Pentode 

With Two Independent Control Grids 

7-PIN MINIATURE TYPE 

For Equipment Having Series Heater-String Arrangement 

The gDT6 is the same as the 6DT6 except for the following items: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)   4.2 volts 
Current   0.45 ± 6~ amp 
Warm-up time (Average)   11 sec 

4DT6-A 

.—.. 

Sharp-Cutoff Pentode 
With Two Independent Control Grids 

7-PIN MINIATURE TYPE 

For Equipment Having Series Heater-String Arrangement 

The gDT6-A is the same as the 6DT6-A exceflt for the ,{ollowing 
items: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)   4.2 volts 
Current   0.45 ± 6% amp 

`~ Warm-up time 1Average)  11 sec 

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

DATA 
I-61 



4EW6 
Sharp-Cutoff Pentode 

7-PIN MINIATURE TYPE 
For Equipment Having Series Heater-String Arrangement 

The gEW6 is the same as the 6EW6 except for the following items: 
Heater, for Unipotential Cathode: 
Voltage (AC or DC)   4.2 volts 
Current   0.6 t 6% amp 
Warm-up time (Average)  11 sec 

s 

RADIO CORPORATfON OF AMERICA ~ 
Electron Tube Division Harrison, N. 1. 
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4E27/8001 

TRANSMITTING BEAM POWER AMPLIFIER 
GENERAL DATA 

Electrical: 

Fi lament, Thoriated Tungsten: 
Voltage  5 0  a-c or d-c volts 
Current  7 5  amp. 

Transconductance for plate 
current of 75 ma  2800   µmhos 

Direct Interelectrode Capacitances: 
Grid to Plate   0.06   µµf 
Input   12   µµf 
Output  6 5   µµf 

Physical: 

Overall Length  5-15/16" ~ 1/4" 
Seated Length   5-5/16" ± 1/4" 
Maximum Diameter  2-11/16" 
Mounting Position   Vertical Only: Ease up or down 
Bulb  T-21 
Base  Medium Metal Shell Giant 7-Pin, Bayonet 

Basing Designation for BOTTOM VIEW  76M 
Pin 1 -Filament Q p Pin 7 - Filament 
Pin 2 -Grid No.3 Q' ~ Q Bulb 
Pin 3 -Grid No.2 t~ Ter- Plate 
Pin 4 -Grid No.1 © ~ urinal 
Pln 5 -Grid No.3 Base~_flnternal 
Pin 6 -Grid No.2 A~ef Shell Shield 

A-F POWER AMPLIFIER d MODULATOR - Class Al 

Maximum Ratings, Absolute Values; 

D—C PLATE VOLTAGE   2000 max. volts 
D—C SCREEN VOLTAGE (Grid No.21  750 max. volts 
D—C PLATE CURRENT   150 max. ma. 
D—C SCREEN CURRENT  40 max. ma. 
PLATE INPUT   75 max. watts 
SCREEN INPUT  30 max. watts 
PLATE DISSIPATION   75 max. watts 

Typical Operation: 

D-C Plate Voltage. . 500 1000 volts 
D-C Suppressor Voltage (Grid No.3)a 60 0 volts 
D-C Screen Voltage. 500 300 volts 
D-CGrid Voltage (Grid No ll' #. -47 -27 volts 
Peak A-F Grid Voltage   47 27 volts 
D-C Plate Current   150 75 ma. 
D-C Screen Current  10 5 ma. 
goad Resistance   2600 12000 ohms 
Power Output  30 34  approx. watts 

~; /: See next page. 0 See en0 oT taDu lat ton. F Indicates a cnange. 

E -

MAR. 30, 1945 RCA YICTOR DIVISION 
EADIO CORIORATION Of AMERICI~ NARRi50N, NEW IEKEY 

DATA 1 



4 E27 

TRANSMITTING BEAM POWER AMPLIFIER 
(continued from preceding page) 

SUPPRESSOR—MODULATED R—F POWER .MYIPLIFIER — Class C Telephony 

Carrier conditions yer tube fo+ use wtito a xax. xodssia lion factor of 1.0 

Maximum Ratings, Absolute Values: 

D-C PLATE VOLTAGE   2000 max. volts 
~C SUPPRESSOR VOLTAGE (Grid No.31, -500 max. volts 
D-C SCREEN VOLTAGE (Grid No.21  600 max. volts 
D-C GRID VOLTAGE (Grid Noll  -500 max. volts 
D-C PLATE CURRENT   100 max. ma. 
D-C GRID CURRENT  25 max. ma. 
PLATE INPUT   110 max. watts 
SCREEN INPUT  27 max. watts 
PLATE DISSIPATION   75 max. watts 

Typical Operation: 

D-C Plate Voltage 1500 2000 volts 
D-C Suppressor Voltage0 -210 -300 volts 

D-C Screen Voltage"  500 600 volts 
22000 30000 ohms 

D-C Grid Voltage  -130 -130 volts 
.Peak A--F Suppressor Voltage 210 300 volts 
Peak R-F Grid Voltage   195 150 volts 
D-C Plate Current   70 55 ma. 
D-C Screen Current  44 45 ma. 
D-C Grid Current  8 3 approx, ma. 
Driving Power°,   1,4 0.4 approx. watts 
Power Output  33 35 approx, watts 
~` For a—c filament supply. 

/ Obtained from fixetl supply or Dy cathode resistor. The d—cresistance 
in the grid circuit shoultl not exceed 50000 ohms with fixed Dias, or 
500000 ohms with cathode bias. 

•w OD LaineO pref eraD ly from plate—voltage supply through series resistor 
of value mown. 

o At crest of a—f cycle wi Lfi modulation factor of 1. 0. 

PLATE-M~ULATED R-F POWER MAPLIFIER - Class C Telephony 

Carrier conditions yer tube for use uJi to a xax. xodulation factor of 1.0 

Maxlmllm RatingS, Absolute Values: 

D-C PLATE VOLTAGE   3000 max. volts 
D-C SCREEN VOLTAGE (Grid No. 2)  600 rnax. volts 
D-C GRID VOLTAGE (Grid No.l;  -500 max. volts 
D-C PLATE CURRENT   135 max. ma. 
D-C SCREEN CURRENT   30 max. ma. 
D-C GRID CURRENT   25 max. ma. 
PLATE INPUT   250 max. watts 
SCREEN INPUT   IS max. watts 
PLATE DISSIPATION   65 rtlax. watts 

~--Indicates a change, 

MAR, 30, 1945 RCA VICTOR DIVISION 
RADIO CORPORATICeI OF AMERI U, NA[RISON, NEW JERSEY 

DATA 1 
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4E2? 

~ TRANSMITTING BEAM POWER AMPLIFIER 
(continued from preceding page) 

Typical Operation: 

D-C Plate Voltage  1500 2500 volts 
D-C Suppressor Voltage(Grid No.31~ 60 60 volts 

D-C Screen Voltage k# 600 600 volts 
82000 240000 ohms 
-200 -200 volts 

D-C Grid Voltage"' ~ 145000 330000 ohms 
110000 250000 ohms 

310 450 ohms 
Peak R-F Grid Voltage  255 220 volts 
D-C Plate Current  135 100 ma. 
D-C Screen Current   11 8 ma. 
D-C Grid Current   1.4 0.6 approx, ma. 
Driving Power, 0.4 0.1 approx. watt 
Power Output   145 200 approx. watts 

iM ODtainetl pref a raDly from modulated fixed supply. May also De oDt dined 
from motlul atetl plate-voltage supply to rough se rtes resistor of values 
mown. 

~~~ODtained from fixed supply, grid resistor (145000,370000), or comDin-
ztion of cathode resistor (310,450) and grid resistor (110000,250000). 

R-F POWER AMPLIFIER ~ OSCILLATOR - Class C Telegraphy 

Key-down condi lions 4e+ to he without sodulation~ 

Maximum Ratings, Absolute Values: 

G-C PLATE VOLTAGE  4000 max. volts 
D-C SCREEN VOLTAGE (Grid No.21 750 max. . volts 
D-C GRID VOLTAGE (Grid No 11   -500 max. ". volts 
D-C PLATE CURRENT  150 max. ma. 
D-C SCREEN CURRENT   30 max. ma. 
D-C GRID CURRENT   25 max. ma. 
PLATE INPUT  300 max. .watts 
SCREEN INPUT   25 max. .watts 
PLATE DISSIPATION  75 max. .watts 

Typical Operation: 

D-C Plate Vintage  2000 3000 volts 
D-C Suppressor VoltagelGridNo.3)0 0 60 volts 

D-C Screen Volta e0  
750 750 volts 

9 {70000 280000 ohms 
-200 -200 volts 

D-C Grid Voltage°  ~ 300000 -- ohms 
1200 1800 ohms 

Peak R-F Grid Voltage  225 170 .volts 
D-C Plate Current  150 100 ma. 
D-C Screen Current   18 8 ma. 
D-C Grid Current   0.7 0 approx, ma. 
Driving Power  0.2 0 approx. watt 
Power Output   230 235 approx. watts 

0; ~; ~; ❑; See next page. .~— Indicates a change. 

MAR. 30, 1945 RCA VICTOR DIVt510N 
lAOIO COAPOIATION Oi AMEIICA, MAAl1lON, N!W Rlsly 

DATA 2 
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4 E 27 

TRANSMITTING BEAM POWER AMPLIFIER 
(continued from preceding page) 

~ Suppressor sh oultl De connect ed to the mid—point of filament circuit 
op erat etl on a. c., or to the negative end of the Pilam ent operated on d, c. 

~ MoOul ation essentially negative may De used if the positive peak of the 
audio—frequency env elope does not exceed 315f of the carrier co ntli lions. 

0 00 [ained from a separate source, or from the D1 ate—voltage supply with 
a voltage divitle r, or through a series resistor of [he value shown. 
Series screen resistor sno ultl De used only wnefe uE27 Is emplDyetl as 
Duffer amplifier and is nol keyed. Tne Screen voltage must not exceed 
1500 volts under key—up conditions. 

~ ODtai ne0 from fixed supply, grid resistor (300000), or cat Node resistor 
(1200, 1800). Mhen a preceding stage is keyed, su /Ti[ient fizetl Dias 
must De used to maintain the Dlate current et a low value when the key 
is up. 

Data on operating frequencies for the 4E27/8001 are given 
on the sheet TRANS. TUBE RATINGS vs FREQUENCY. 

.067"t.005" 
D IA. 

T 21 BULB 

INTERNAL 
SHIELD 

MEDIUM METAL 
SHELL 

GIANT 7-PIN 
BAYONET BASE 

.~ 2 II~I6 MAX. 
1~2Nt I~I6 

5 516 
* 1~4 w 

5 15 16 

t  I/4'

1932 

t 1/6 ~ I

"'' 

92CM-6260R1 

i— Indicates a change. 

MAR. 30, 1945 
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4E27 
AVERAGE PLATE CHARACTERISTICS 

E f = 5.0 VOLTS D.C. SCREEN VOLTS = 500  

.~ SUPPRESSOR VOLTS=O 
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4E27 

AVERAGE PLATE CHARACTERISTICS 

Ef = 5.0 VOLTS D.C. SCREEN VOLTS = 750 

SUPPRESSOR VOLTS=60 11/\\/■11 
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4 E27 

.^, TRANSMITTING BEAM POWER AMPLIFIER 
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/'~ Bulb Temperature (At hottest point) 

t1 

4E27A/5-1258 
BEAM POWER TUBE 

Full Inyut at Frequencies uy to ry5 Mc 

GENERAL DATA 

Electrical: 

Filament, Thoriated Tungsten: 
Voltage  5 0  ac or do volts 

^ Current  7 5  amp 
Transconductance (Approx.) ror plate volts= 

2500, grid—No.3 volts = o, grid—x o.2 volts = 500, 
and prate ma. 50 2150 Nmhos 

Mu-Factor, Grid No.2~to Grid~No.l   5 
Direct Interelectrode Capacitances: 
Grid No.l to plate' 0.08   Nµf 
Input  10 5   /µif 
Output  4 7   µµf 

Mechanical: 

Mounting Position   Vertical, base down or up F 
Maximum Overall Length   5-9/16" 4 

Seated Length   5-3/8" t 1/4" 
Maximum Diameter   2-3/4" 
Plate Terminal   See Dimensional Outl ine 
Weight   6 ounces .-
Base   Ventilated Medium-Metal-Shell Giant 7-Pin 
Basing Designation for BOTTOM VIEW   7BM 

Pin 1 -Filament ©; •© Pin 5 -Grid No.3 

Pin 2 -Grid No.3 
Ili 

Pin 6 -Grid No.2 

Pin 3 -Grid No.2 ©` Q Pin 7 -Filament 

Pin 4 -Grid No.l _~_ Bulb Terminal-
Plate 

Seal Temperature (Plate and stem)   225 max. oC 
250 max. °C 

Canponents: 

Socket   Johnson No.122-237, or equivalent 
Heat-Radiating Plate Connector 

(Suppl ied with tube)   Eimac HR-5 

AF POWER AMPLIFIER 8 MODULATOR -Class A81 t 

Maxi~aum CCSa Ratings, Absolute Values: 

DC PLATE VOLTAGE   4000 max. volts 
DC GRID-No,2 (SCREEN) VOLTAGE   750 max. volts 
DC GRID-No.l (CONTROL-GRID) VOLTAGE -500 max. volts 

t Subscript 1 indicates that grid—No.i current does not flow during any 
part of the input cycle. 

' With no external shielding and base shell connectetl to ground. 

•; See next page. find hates n change. 

NOV. 5, 1954 Tub pry~pM DATA 1 
RADIO CORN)RATION OF AMERIG, MARRIEdI, NEW XRSEP 
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4E27A 

BEAM POWER TUBE 

DC PLATE CURRENT'   200 max. ma 
PLATE DISSIPATION`   125 max. watts 
GRID—No.3 (SUPPRESSORI DISSIPATION' 20 max. watts 
GRID—No.2 DISSIPATION`   20 max. watts 
GRID—No.l DISSIPATION'   5 max. watts 

Typical Operation: 

Values are for a tubes 

DC Plate Voltage   1500 2000 2500 volts 
OC Grid—No.3 Voltage   0 0 0 volts 
DC Grid—No.2 Voltage   500 500 500 volts 
DC Grid—No.l (Control—Grid) 

Voltage0 —70 —80 —85 volts 
Peak AF Grid—No.l—to—

Grid—No.l Voltage  ~ 140 160 170 volts 
Zero--Signal DC Plate Current 110 85 65 ma 
Max.—Signal DC Plate Current 205 210 220 ma 
Zero—Signal DC Grid—No.2 

Current (Approx.) 0 0 0 ma 
Max.—Signal DC Grid—No.2 

Current (Approx.) 15 13 8 ma 
Effective Load Resistance 

(Plate to plate) 13700 18000 20000 ohms 
Max.—Signal Driving Power 

(Approx.)   0 0 0 watts 
Max.—Signal Power Input   310 420 550 watts 
Max.—Signal Power Output (Approx ) 200 250 300 watts 

Maxiauw Circuit Values: 

DC Resistance in Series with 
Grid No.l of Each Tube   0.25 max. megohm 

AF POMER AMPLIFIER 8 MODULATOR — Claaa A82N 

Mazi~nu~s CCSa Ratings, Absolute values: 

DC PLATE VOLTAGE   4000 max. volts 
DC GRID—No.2 (SCREEN) VOLTAGE   750 max. volts 
DC GRID—No.l (CONTROL-GRID) VOLTAGE —500 max. volts 
DC PLATE CURRENT   200 max. ma 
PLATE DISSIPATION 125 max. watts 
GRID—No.3 1SUPPRESSOR)~DISSIPATION. 20 max. watts 
GRID—No.2 DISSIPATION   20 max. watts 
GRID—No.l DISSIPATION   5 max. watts 

~ Averaged over any audio—frequency cycle of sine—wave form. 

'~` Subscript 2 indicates that grid—N o.1 current flows during some part of 
the input cycle. 

e, ~; See next page. +ind icetes a cnenge. 

NOV. 5, 1954 flNE dV'ISIOH 
WIO COR~OfATlp/ d M1EfKA, 11YfU011, 11lw Rtlty 
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4E27A 

BEAM POWER TUBE 

Typical Operation: 

Values are for 2 tubes 

DC Plate Voltage  1500 2000 2500 volts 
DC Grid-No.3 Voltage  60 0 0 volts 
DC Grid-No.2 Voltage  
DC Grid-No.l fControl-Grid) 

Voltageo  
Grid-No.l-to-Grid-

No.l Voltage  

500 

-70 

200 

500 

-80 

200 

500 

-85 

190 

volts 

volts 

volts 
Zero-Signal DC Plate Current 110 85 65 ma 
Max.-Signal DC Plate Current 
Zero-Signal DC Grid-No.2 

Current (Approx.)  
Max.-Signal OC Grid-No.2 

Current (Approx.)  
Effective Load Resistance 

(Plate to platel  
Max.-Signal Driving Power 

(Approx.l  

365 

0 

11 

7300 

0.5 

295 

0 

16 

13000 

0.3 

250 

0 

13 

20000 

0.2 

ma 

ma 

ma 

ohms 

watt 
Max.-Signal Power Input  550 590 625 watts 
Max.-Signal Power Output(Approx.) 300 350 490 watts 

GRID No.3-MODULATED RF POVER AMPLIFIER -Class C Telephony 

Carr{er corditioas 4er tube for use witA a saz. aodu lotion factor of 1,0 

Noxious CCSa Ratings, Absolute Values: 

DC PLATE VOLTAGE   4000 max. volts 
DC GRID-No.2 (SCREEN) VOLTAGE   750 max. volts 
DC GRID-No.l (CONTROL-GRID) VOLTAGE -500 max. volts 
DC PLATE CURRENT   200 max. ma 
PLATE DISSIPATION   125 max. watts 
GRID-No.3 (SUPPRESSOR) DISSIPATION 20 max. watts 
GRID-No.2 DISSIPATION   20 max. watts 
GRID-No.l DISSIPATION   5 max. watts 

Typical Operation: 

DC Plate Voltage   1500 2000 2500 volts 
OC Grid-No.3 Voltage   -220 -260 -305 volts 
Fixed DC Grid-No.2 Supply Voltage 610 645 650 volts 
DC Grid-No.2 Voltage   400 400 400 volts 
Fiom a series grid-No.a 

resistor of 5500 9100 10000 ohms 
DC Grid-No.l Voltage   -170 -180 -190 volts 
Peak AF Grid-No.3 Voltage 220 260 305 volts 
Peak RF Grid-No.l Voltage 230 235 245 volts 
DC Plate Current   59 59 59 ma 

~ Adjust to stated zero-signal dr. mate current. 

~—Indicates a change. 

NOV. 5, 1954 THE DIVIi1pf1 
uoio carounan « auou, nAnison, new xeeer 
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4E27A 

BEAM POWER TUBE 

DC Grid-No.2 Current (Approx.) 38 27 25 ma 
DC Grid-No.l Current (Approx.) 6 5 5 ma 
Driving Power (Approx.) 1.4 1.3 1.2 watts 
Power Output (Approx.)  35 50 61 watts 

PLATE-MODULATED RF POWER AMPLIFIER -Class C Telephony 

Carrier conditions qer tube for use witA a tax. soduia lion factor of 1.0 

Maxielusi CAS• Ratings, Absolute Values: 

DC PLATE VOLTAGE   3200 max. volts 
DC GRID-No.2 (SCREEN) VOLTAGE   750 max. volts 
DC GRID-No.l (CONTROL-GRID) VOLTAGE -500 max. volts 
DC PLATE CURRENT   160 max. ma 
PLATE DISSIPATION   85 max. watts 
GRID-No.3 (SUPPRESSOR) DISSIPATION 20 max. watts 
GRID-No.2 DISSIPATION   20 max. watts 
GRID-No.l DISSIPATION   5 max. watts 

Typical Operation with Grid No.3 Grounded 
and Grid-No.2 Yolts = 500: 

DC Plate Voltage  1500 2000 2500 volts 
DC Grid-No.2 Voltage  500 500 500 volts 
DC Grid-No:l Voltage  -195 -200 -205 volts 
Peak AF Grid-No.2 Voltage 350 350 350 volts 
Peak RF Grid-No.l Voltage 265 270 275 volts, 
DC Plate Current  150 151 152 ma 
DC Grid-No.2 Current (Approx.) 18 17 16 ma 
DC Grid-No.l Current (Approx.) 7 8 8 ma 
Driving Power (Aporox.)  2 2 2 watts 
Power Output (Approx.)  153 220 295 watts 

RF POWER AMPLIFIER 6 OSCILLATOR -Class C Telegraphy° 
and 

RF POWER AMPLIFIER -Class C FM Telephony 

Maximum CCS• Ratings, Absolute Values: 

DC PLATE VOLTAGE  
DC GRID-No.2 (SCREEN) VOLTAGE  
DC GRID-No.l (CONTROL~RID) VOLTAGE 
DC PLATE CURRENT  
PLATE DISSIPATION 
GRID-No.3 (SUPPRESSOR) DISSIPATION . 
GRID-No.2 DISSIPATION 
GRID-No.l DISSIPATION 

4000 max. volts 
750 max. volts 

-500 max. volts 
200 max. ma 
125 max. watts 
20 max. watts 
20 max. watts 
5 max. watts 

~ Continuous Commercial Service. 

° Key—down conditions per tube without amplitude modulation. Ampl itude 
modulation essentially ega~ive may be used if the positive peak of the 
a udio—f req ue ncy envelope does not exceed 115f of the carrier conditions. 

~,°; See next page. —vindicates a change. 

NOV. 5, 1954 TUBE DIVBIOM 
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4E27A 
BEAM POWER TUBE 

Typical Operation with Grid No.3 Grounded 
and Grid-No.2 Yoits = 500: 

DC Plate Voltage  1000 2000 3000 volts 
DC Grid-No.2 Voltage  500 500 500 volts 
DC Grid-No.l Voltage  -120 -150 -200 volts 
Peak RF Grid-No.1 Voltage 170 240 270 volts 
bC Plate Current  145 200 167 ma 
DC Grid-No.2 Current (Approx.) 17 23 12 ma 
OC Grid-No.l Current (Approx.) 6 11 7 ma 
Driving Power (Approx.)  1 2.6 1.9 watts 
Power Output (Approx.) 90 275 375 watts 

Typical ,Operation with Grid No.3 Grounded 
and Grid-No.2 Volts = 750: 

DC Plate Voltage  1000 2000 3000 volts 
DC Grid-No.2 Voltage  750 750 750 volts 
DC Grid-No.1 Voltage  -17,0 -200 -250 volts 
Peak RF Grid-No.l Voltage 205 257 290 volts 
DC Plate Current  160 200 167 ma 
DC Grid-No.2 Current (Approx.) 21 22 9 ma 
DC Grid-No.1 Current (Approx.) 3 6 3 ma 
Driving Power (Approx.)  0.6 1.5 0.9 watts 
Power Output (Approx.) 115 300 375 watts 

Typical Operation with Grid-No.3 Volts = 60 
and Grid-No.2 Volts = 500: 

DC Plate Voltage 1000 2000 3000 volts 
DC Grid-No.3 Voltage 60 60 60 volts 
DC Grid-No.2 Voltage 500 500 500 volts 
DC Grid-No.l Voltage -120 -150 -200 volts 
Peak RF Grid-N o.1 Voltage 170 222 260 volts 
DC Plate Current 167 200 167 ma 
DC Grid-No.3 Current IApprox.). 6 4 3 ma 
-0C Grid-No.2 Current (Approx.). . 11 11 5 ma 
DC Grid-No.1 Current (Approx.). 6 8 6 ma 
Driving Power (Approx.)  1 1.8 1.6 watts 
Power Output (Approx.l  120 300 375 watts 

NOV. 5, 1954 n~ I~VISION 
uoio conaurwn « ~tua, x~n~sar, Hew xam 
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4E27A 
BEAM POWER TUBE 
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4E27A 

~VERAGE CONSTANT-CURRENT CHARACTERISTICS 
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4X500A 

Beam Power Tube 
FORCED-AIR COOLED 

GENERAL DATA 

'~ 

Electrical: 

Fi lament, Thoriated Tungsten: 

Voltage (AC or DC)   5.0 volts 
Current 12  2 to 13.7 amp 

Transconductance, for plate volts 
= 2500, grid-No.2 volts = 500, 
and plate ma. = 200   5200 µmhos 

Mu-Factor, Grid No.2 to Grid No.l 4.5 to 6.5 
Direct Intere}ectrode Capacitances: 

Grid No.1 to plate  0.1 max. µµf 
Grid No.1 to filament and 

grid No.2 10.5 to 14.4 µµf 
Plate to filament and grid No.2 4.9 to 6.9 µµf 

Mechanical: ~-

Operating Position  Vertical, radiator up or down 
Overall Length  4-1/2" t 1/4" 
Maximum Diameter  2-5/8" 
Weight (Approx  )   1.7 lbs 
Radiator  Integral part of tube 
Terminal Diaoram (See Dimensional Outline): 

BOTTOM VIEW 

RADIATOR 

Pin 1 -Filament 
Pin 2 -Grid No.2 
Pin 3 -Filament 
CENTER 

PIN -Grid No.1 

CENTER PIN 

RING -Grid No.2 
RADIATOR - Plate 

Thermal: ~-

Forced-Air Cool ing: 
Through base toward bulb  20 min. cfm 

The specified air flow at a pressure drop of 2.25 inches of 

water should be passed through the radiator using the rec-
ommended socket and should be started before the appl ica-
tion of fi lament voltage. 

Radiator-Core Temperature   150 max. °C 
Glass-Metal Seals Temperature   150 max. °C 

Components: 

Socket Eimac SK900, or equivalent + 

+ Indicates a change. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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4XSOOA 

RF POWER AMPLIFIER & OSCILLATOR — Class C Telegraphya 
and 

RF POWER AMPLIFIER — Class C FM Telephony 
Maximum CCSb Ra{ings, Absolute —Maximum Values: 

Uq to i2o Mc 
DC PLATE VOLTAGE  4000 max. volts 
DC GRID-No.2 VOLTAGE  500 max. volts 
DC GRID-No.l VOLTAGE  -500 max. volts 
DC PLATE CURRENT  350 max. ma 
GRID-No.2 INPUT   30 max. watts 
GRID-No.1 INPUT   10 max. watts 
PLATE DISSIPATION   500 max. watts 

RF POWER AMPLIFIER — Class B Television Service 
Synchronizing—level conditions qer 
tube unless otherwise specified 

Maximum CCSb Ratings, Absolute —Maximum Values: 
Uq to zzo Mc 

DC PLATE VOLTAGE  3000 max. volts 
DC GRID-No.2 VOLTAGE  500 max. volts 
DC GRID-No.1 VOLTAGE  -500 max. volts 
DC PLATE CURRENT  350 max. ma 
GRID-No.2 INPUT   30 max. watts 
GRID-No.1 INPUT   10 max. watts 
PLATE DISSIPATION   500 max. watts 
a 

Ke down conditions y- per tube without ampl itude modulation. Ampl itude 
modulation essentially negative may be used iP the positive peak of the 
audio-frequency envelope does not exceed 315 per cent of the carrier 
conditions. 

b Continuous Commercial Service. 

y Indicates a change. 

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



4XSOOA 
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RADIO CORPORATION OF AMERICA 
Electron Tube Division Narrison, N. J. 

DATA 2 
I-63 





SASB 
DIODE —SHARP-CUTOFF PENTODE 

9-PIN MINIATURE TYPE 

Intended /or use in equipment having 
series heater-string arrangement 

The 5AS8 is the same as the 6AS8 exce}St for the following 
items: 

Heater, for Unipotential Cathodes: 
Voltage  4 7  ac or do volts 
Current  0 6  amp 
Warrr~up time (Average)' 11 

5AT8 
TRIODE-PENTODE CONVERTER 

9-PIN MINIATURE TYPE 

Intended for use in equipment having 
series heater-.string arrangement 

sec 

The 5AT8 is the same as the 15AT8 except for the following 
items: 

Heater, for Unipotential Cathode: 
Voltage  4 7  ac or do volts 
Current  0 6  amp 
Warm-up time (Average)x 11   sec 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode 200 max. volts 
Heater positive with respect to cathode 200' max, volts 

For definition of heater warm-ub time and method of determining 
it, see sheet BEATER WARN-UP TINE NEASURENENT at front of 
this Section. 

~ ine oc component must not exc eetl 100 volts. 

2-56 rueE avmor+ 
RADiO CORFOtATION OF AA1EtIU, HA[RISON, NEW JERSEY 
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5AV8 
MEDIUM-MU TRIODE -

SHARP-CUTOFF PENTODE 
9-PIN MINIATURE TYPE 

Intended for use in equipment hauinQ 
sertes heater-stringy nrrrrnQPment 

The gAVB is the same as the 6AN8 excebt for the fotloruing items: 

Heater, for Unipotential Cathodes: 
Voltage  4 7  ac or do volts 
Currect  0 6  amp 
Warm-up time (Average). it   sec 
Far definition of heater uarm-ub time and method of determining 
it, see sheet NEATER WARM-UP TIME MEASUREMENT at front of 
thas Section. 

Base Small-Button Noval 9-Pin (JETEC No.E9-1) 
Basing Designation for BOTTOM VIEW  9DZ 

Pin 1 -Triode 
Cathode 

Pin 2 -Triode 
Grid 

Pin 3 -Triode Plate 
Pin 4 -Heater 
Pin 5 -Heater 
Pin 6 -Pentode 

Grid No.l 

Pi n 7 - Pentode 
Cathode, 
Pentode 
Grid No.3. 
Internal 
Shield 

P i n 8 -Pentode 
Grid No.2 

Pin 9 - Pentode Plate 

2-56 
N~ DIv~ON 

DATA 

tA010 CORfO[ATION Of AMERIU. NARRISIXl, NFW 1F ASEY 



5AW4 

Full-Wave Vacuum Rectifier 

~~ 

GENERAL DATA 

Electrical: 
Fi lament, Coated: 

Voltage (AC or DC)  
Current  

5 
3.7 

volts 
amp 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  5-3/16" 
Maximum Seated Length   4-5/8" 
Diameter 1  438" to 1.562" 
Bulb  T12 
Base  Medium-Shell Octal 5-Pin, 

Arrangement 1 (JEDEC Group 1, No.85-15) 
Basing Designation for BOTTOM VIEJJ  5T 

Pin 1 - No Connection 
Pin 2 -Filament 
Pin 4 -Plate No.2 

Pin 6 -Plate No.l 
Pin 8 -Filament 

FULL-WAVE RECTIFIER 

Maximum Ratings, Design-Center Values: 

PEAK INVERSE PLATE VOLTAGE  1550 max. volts 
AC PLATE SUPPLY VOLTAGE PER PLATE 
(RMS, without load)   See Rating Chart 

STEADY-STATE PEAK PLATE CURRENT 
PER PLATE   750 max. ma 

TRANSIENT PEAK PLATE CURRENT PER PLATE 
for duration of 0.2 second maximum. 4 max. amp 

DC OUTPUT CURRENT   See Rating Chart 

Typical Operation: 

With cayactitor- With choke-
in4ut filter input ,filter 

AC Plate-to-Plate 
Supply Voltage 
(RMS, without load) 900 1100 volts 

Filter-Input Capacitor. 10 - ~f 
Filter-Input Choke. - 10 henrys 
Total Effective Plate 

Supply Impedance 
Per Plate 153 - ohms 

DC Output Voltage at 
input to filter 422 440 volts 

DC Output Current 250 250 ma 

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

DATA 
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5AW4 

Characteristics: 

Tube—Voltage Drop for plate ma. = 250 
(Per plate)   46 volts 

RATING CHART 

 MAX/MUM OPEHAT/NG VALUES W/TH: 
CHOKE —INPUT FILTER 

CAPACITOR —INPUT FILTER 

0 100 200 300 400 500 600 
AC PLATE SUPPLY VOLTS (RMS PER PLATE (WITHOUT LOAD 

92CS-11207 

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



5AYP4 
VIEW-FINDER. EINESCOPE 

METAL—BACKED SCREEN 

ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

A 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage  6.3 ac or do volts 
Current  0.6 t 10%   amp 

Direct Interelectrode Capacitances: 
Grid Np.l to all other electrodes. 6 µµf 
Cathode to all other electrodes  5 µµf 
External conductive coating to ultor•. )750 max. µµf 

1500 min. µµf 
Faceplate, Spherical   Clear Glass 
PhOSphor (ror Curves, see front of tnis section). P4-Sulfide Type, 

Metal-Backed 
Fluorescence   White 
Phosphorescence  White 
Persistence  Short 

Focusing Method  Electrostatic 
Deflection Method ' Magnetic 
Deflection Angle (Approx.)   53° 
Overall Length   11-9/16" t 3/8" 
Greatest Diameter of Bulb. 4-15/16" t 3132" 
Minimum Useful Screen Diameter   4-1/4" 
Picture Size (witnin minimunruseful-screen area) 3-3/$" x 2-1l2" 
Weight (Approx.)   1 lb 6 oz 
•unting Position  Any 
Ultor• Terminal. Recessed Smal-1 Ball Cap (JETEC No.Jl-22) 
Bulb   J-39-1/2 
Base   Long Mediurr~Shell Octal 8-Pin (JETEC No. 88-65) 

BOTTOM VIEW 

Pin 1 - No Connec-
tion 

Pin 2 - Heater 
Pin 3 - Grid No.2 
Pin 4 - No Connec-

tion 
Pin 5 - Grid No.l 

Pin 6 - Grid No.3 
Pin 7 - Cathode 
Pin 8 - Heater 
Cap - Ultor 

(Grid No. 4', 
Collector) 

Maximum Ratingaf Design-Center Values: 

ULTOR VOLTAGE•  
GRID-No.3 VOLTAGE 
GRID-No.2 VOLTAGE 

10000 max. 
1500 max. 
410 max. 

volts 
volts 
volts 

• Tne •ul tor• in a cat node-ray tube is the electrode to wnicn is appl ied 
the nignest do voltage for accelerating the electrons in the oeam prior 
to iL5 deflection. In the SAYPu, the ultor function i5 performed Dy 
grid No. a. Since grid No.Y and collector are connec fed together witnin 
the SAYPY, they are collectively reterretl to simply as •ultor• for 
convenience in presenting data and curves. 

MAY 1, 1955 RUBE DIVISION 
EADIO f.a11NJEAT1aN Of AMEf ICA, NAIIISON, NfW IEfSE 

TENTATIVE DATA 



5AYP4 
VIEW-FINDER KINESCOPE 

GRID-No.l VOLTAGE: 
Negative bias value  125 max. volts 
Positive bias value  0 max. volts 
Positive peak value  2 max. volts 

PEAK HEATER-CATHODE VOETAGE: 
Heater negative with respect to cathode. 180 max. 
Heater positive with respect to cathode. 180 max. 

Equipment Design Ranges: 

For any ultor voltage (Eo44) between g000' and t0000 volts 
and grid-No.2 voltage (gozl between aoo and qto volts 

Grid-No.3 Voltage for Focus 
with Ultor Current of 
100 µamp   9.87 to 14.17 of EcQ volts 

Grid-No.1 Voltage for Visual 
Extinction of Focused 
Raster   8.57 to 23.57 of Ec2 volts 

MdX. Grid-No.3 Current" See Curves 
Grid-No.2 Current  -15 to +15 µamp 
field Strength of Adjustable 

Centering Magnet   0 to 8 gausses 

Examples of Use of Design Ranges: 

For ultor voltage of g000 i0000 volts 
and grid-Xo.a voltage of aoo goo volts 

Grid-No.3 Voltage for 
Focus with Ultor 
Current of l00 µamp. 680 to 990 980 to 1410 volts 

Grid-No.l Voltage for 
Visual Extinction of 
Focused Raster   -17 to -47 -25 to -71 volts 

Maximum Circuit Valuea: 

Grid-No.l-Circuit Resistance   1.5 max. megohms 

volt 
vol t`,~ 

Brill iance and definition decrease with decreasing- ultor voltage. ~~ 
general, the ultor voltage snould not De less Loan 5000 volts. 

a+ Grid-xo.9 current increases as the ultor voltage is decreased. ..i 

MAY 1, 1955 ~ 
~~ TENTATIVE DATA 

uoio carounou or ~venu, wunfw. Lew ever 
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5AYP4 

^ VIEW-FINDER KINESCOPE 
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SHELL OCTAL 
8-PIN BASE 

JETEC N'Bg-65 
(NOTE 3) 

I I9i 16 

~ 3~ 

92C5-8559 

NOTE is THE PLANE THROUGH THE TUBE AXIS AND PIN 5 MAY 

A VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR 

TERMINAL 8Y AN ANGULAR TOLERANCE (MEASURED ABOUT THE 

TUBE AXIS( OF t 10°. ULTOR TERMINAL IS ON SAME SIDE OF 

TUBE AS PIN 5. 

~. NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
GAUGE 1.430" + 0.003" -0.000" I.D. AND 2" LON6 WILL 
REST ON BULB CONE. 

NOTE $: CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN 
2° IN ANY DIRECTION FROM THE PERPENDICULAR ERECTED AT 

THE CENTER OF THE BOTTOM OF THE BASE. 

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

MAY 1, 1955 
Tu~E oiv~ON 

CE-8559 

RADIO CORIORATION Of AMERICA, HARRIEON, NEW JERSEY 
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SAY P4 
AVERAGE GRID-DRIVE CHARACTERISTIC 

— E F = 6.3 VOLTS 
—,ULTOR (GRID Ns4 AND 
— COLLECTOR) VOLTS = 10000 
_ GRID- Ns 3 VOLTS ADJUSTED TO GIVE FOCUS 
— AT AVERAGE RASTER BRIGHTNESS 
= GRIO Ns I BIASED TO CUTOFF OF FOCUSED 

RASTER 

RASTER SIZES 3 3/g x 2 1/p 
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5BE8 

MEDIUM-MU TRIODE—
SHARP-CUTOFF PENTODE 

9—PIN MINIATURE TYPE 

Intended for use in equipment having 
series heater-string arrangement 

GENERAL DAT11 

Electrical: 

Heater, for Unipotential Cathodes 
Voltage (AC or DC) 4.7 volts 
Current ~  0.6 t 6% amp 
Warrtr-up time (Average)  11 sec 

Direct Interelectrode Capacita, es:° 
Triode Unit: 
Grid to plate   1.8 µµf 
Grid to cathode ~ pentode grid 

No.3 k internal shield, and 
heater  2.8 µµf 

Plate to cathode & pentode grid 
No.3 & internal shield, and 
heater  1.5 µµf 

Pentode Unit: 
Grid No.1 to plate  0.04 max. µµf 
Grid No.i to cathode, 

grid No. 2, and heater   4.4 µµf 
Plate to cathode, grid No.3 
& triode cathode & internal 
shield, grid No. 2, and heater 2.6 µµf 

Plate to cathode, grid No. 2, 
and heater  0.3 µµf 

Triode grid to pentode plate  0.01 µµf 
Pentode grid No.1 to triode plate 0.009 µµf 
Triode plate to pentode plate 0.065 µµf 

C haraeteriatics, Class A I A~pllfier: 

Triode Pentode 
Unit Unit 

Plate Supply Voltage. 150 250 volts 
Grid No.3   - ~ 
Grid-No.2 Supply Voltage  - 110 vglts 
Grid-No.l Voltage   0 0 volts 
Cathode Resistor  56 68 ohms 
Ampl ification Factor  40 -
Plate Resistance (Approx  ) 0  005 0.4 megohm 
Transconductance  8500 5200 µmhos 
Plate Current   18 10 ma 
Grid-No.2 Current   - 3.5 ma 
Grid-No.l Voltage (Approx.) for 

plate µa = 10   -12 -10 volts 

10-59 ELECTRON TUBE DIVISION 
RADIO CORPORATION OP AMERICA, HAR RISON, HEW JERSEY 

DATA 1 



5BE8 
MEDIUM-MU TRIODE-

SHARP-CUTOFF PENTODE 

Mechanical: 

Operating Position  AnY 
Maximum Overall Length  2-3/16" 
Maximum Seated Length   1-15/16" 
Length, Base Seat to Bulb Top (Excluding tip) . 1-9/16" t 3/32" 
Diameter 0  750" to 0.875" 
Dimensional Outl ine   See General Section 
Bulb T6-1/2 
Base Small-Button Noval 9-Pin (JEDEC No.E9-1) 

Basing Designation for BOTTOM VIEW  9EG 

Pin 1 -Triode Grid 
Pin 2 -Triode Plate 
Pin 3 -Triode Cathode, 

Pentode 
Grid No.3, 
Internal 
Shield 

Pin 4 -Heater 

Pin 5 -Heater 
Pin 6 - Pentode Plate 
Pin 7 -Pentode 

Grid No.2 
Pi n 8 - Pentode 

Cathode 
Pin 9 -Pentode 

Grid No.l 

CONVERTER SERVICE 

Maximum Ra$ings, Design-Center Values: 

Triode Unit Pentode DniL 
as Osc. as Nixer 

PLATE VOLTAGE   300 max. 300 max. volts 
GRID-No.2 (SCREEN-GRID) 

SUPPLY VOLTAGE  - 300 max. volts 
GRID-No.2 VOLTAGE   - See Grid No.~ Inyut 

Rating Chart at front o} Receiving Tube Section 
GRID-No.1 (CONTROL-GRID) 

VOLTAGE: 
Positive-bias value 0 max. 0 max. volts 

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

up to 150 volts - 0.5 max. watt 
For grid-No.2 voltages 

between 150 and 
300 volts   - See Grid No.a InQut 

Ratting Chart at }rout o} Receiving Tube Section 
watts 

volts 

volts 

PLATE DISSIPATION  2 5 max. 2.8 max. 
PEAK HEATER-CATHODE 

VOLTAGE: 
Heater negative with 

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

respect to cathode. 200 max. 200 max. 

10-59 ELECTRON TUBE DIVISION 

RADIO CORPORATION OF AMF9ICA, HARRISON, NFW )F I SEY 

DATA 1 



SBEB 
MEDIUM-MU TRIODE-

^ SHARP-CUTOFF PENTODE 

~~ 

~1 

i~ 

^~ 

Maximum Circuit Values: 

Triode 

Unit 

Pentode 

Unit 

Grid—No.l—Circuit Resistance:' 
For fixed—bias operation. 0.5 max. 0.25 max. megohm 
For cathode—bias operation. 1 max. 1 max. meaohm 

~ Without external shield. 

Internally connected to triode Cathode. 

~ The d[ Component must not exceed 100 volts. 

~ If either unit is operated at maximum fated coed pions. grid—No.1—
circuit resistances for ooth units should not exceed the stated values. 

10-59 ELECTRON TUBE DIVISION 
RADIO COI NJRATION OF AMERICA, NARiI50N, NEW lE RSFY 

DATA 2 





5CG8 `fie
TRIODE-PENTODE CONVERTER 

9-PIN MINIATURE TYPE 
.Intended for use in equipment booing 
series heater-string arrangement 

The gCG8 is the same as the 6CG8 excegt forth¢ following items: 
Heater, for Unipotential Cathode: 
Voltage (AC or DC)   4.7 volts 
Current   0.6 t 6% amp 
Warm-up time (Average)  11 sec 

5CL8-A 
MEDIUM-MU TRIODE-

SHARP-CUTOFF TETRODE 
9-PIN MINIATURE TYPE 

Intended for use as combined V9F oscillator and mixer 
tube in TY receivers booing series heater-string arrangement 

The gCLB-A is the same as the 6CL8-A excegt for the fallowing 
items: 
Heater, for Unipotential Cathodes: 

Voltage (AC or DC)  4.7 volts 
Current   0.6 t 6% amp 

5CM8 
HIGH-MU TRIODE-

SHARP-CUTOFF PENTODE 
9-PIN MINIATURE TYPE 

Intended for use in equipment booing 
series heater-string arrangement 

The gC88 is the same as the 6CN8 excegt for the following items: 
Heater, for Unipotential Cathodes: 

Voltage (AC or DC)  4.7 volts 
Current   0.6 t 6% amp 

10-59 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERI G, HARRISON, NEW IE RSfY 
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5CQ8 
MEDIUM-MU TRIODE-

SHARP-CUTOFF TETRODE 
9—PIN MINIATURE TYPE 

Intended for use in equipment hauin;h 
series heater-string arrangement 

The 5CQ8 is the same as the 6CQ8 exceyt for the following items: 

Heater, for Unipotential Cathodes: 
Voltage (AC or DC)   4.7 volts 
Current   0.6 t 6% amp s", 

5CZ5 
BEAM POWER TUBE 

9—PIN MINIATURE TYPE 
For vertical-deflection-amplifier service to SZOo
systems having series heater-string arrangement 

The gCZg is the same as the 6CZg except for the following items: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)   4.7 volts 
Current   0.6 t 6% amp 

10-59 ELECTRON TUBE DNISION 
tA010 COttOFAT10N Of AMFt1G, NA[tI50N. NEW JE FSFY 

DATA 



5CG8 

i~ 

Medium-Mu Triode—
Sharp-Cutoff Pentode 

9-PIN MINIATURE TYPE 
For Equipment Having Series Heater-String Arrangement 

The gCGB is the same as the 6CG8—A except for the following 
items: 

Heater, for Unipotential Cathode: 
Voltage IAC or DC)   4.7 volts 
Current   0.6 ± 6% amp 

5CL8-A 
Medium-Mu Triode—
Sharp-Cutoff Tetrode 

9-PIN MINIATURE TYPE 

For Equipment Having Series Heater-String Arrangement 

The gCLB-A is the same as the 6CG8-A exceyt ,for the following 
items: 

Heater, for Unipotential Cathodes: 
Voltage (AC or DC)   4.7 volts 
Current   0.6 ± 6% amp 

SCM8 

~1 

High-Mu Triode—
Sharp-Cutoff Pentode 

9-PIN MINIATURE TYPE 
For Equipment Having Series Heater-String Arrangement 

The SCM8 is the same as the 6CM8 except }or the following items: 

Heater, for Unipotential Cathodes: 
Voltage (AC or DC)   4.7 volts 
Current   0.6 t 6% amp 

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

DATA 

I-61 



5CQ8 
Medium-Mu Triode—
Sharp-Cutoff Tetrode 

9-PIN MINIATURE TYPE 
For Equipment Naving Series Heater-String Arrangement 

The gCQB is the same as the 6CQ8 exceQt for the following items: 

Heater, for Unipotential Cathodes: 
Voltage (AC or DC)   4.7 volts 
Current   0.6 ± 6% amp 

5CZ5 
Beam Power Tube 

9-PIN MINIATURE TYPE 

For Equipment Having Series Heater-String Arrangement 

The gCZg is the same as the 6CZg except for the 
following items: 

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

5EW6 

4.7 volts 
0.6 ± 6% amp 

Sharp-Cutoff Pentode 
7—PIN MINIATURE TYPE 

For Equipment Having Series Heater—String Arrangement 

The gEW6 is the same as the 6EW6 except for the .following items: 
Heater, for Unipotential Cathode: 

Voltage (AC or DC)  
Current 
Warrn-up time (Average) 

5.6 volts 
0  45 t 6% amp 

11 sec 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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5CP12 

OSCILLOGRAPH TUBE 
POST-DEFLECTION ACCELERATOR 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

The 5CP12 is the same as the 5CP1-A except that it 
util izes a medium-long-persistence screen which 
exhibits orange fluorescence and phosphorescence. 

Because of its medium-long persistence, the 5CP12 is 
particularly useful where low- and medium-speed re-
curring phenomena are to be observed. However, it 
may also be used for observing low-and medium-speed, 
non-recurring phenomena but its efficiency is low. 
The persistence is such that the 5CP12 can be operated 
with scanning frequencies as low as 10 cycles per 
second without excessive flicker. 

It will be noted that the phosphorescence decays expo-
nentially with a time constant of about 120 mill i-
seconds with the result that the low-level phospho-
rescence is of relatively short duration. Because 
of this characteristic, ih~ 5CP12 provides high con-
trast between new and old information with change in 
target position. Therefore, the 5CP12 is suitable 
for short range radar equipment involving mediulr~speed 
recurrent phenomena. 

The P12 screen is more susceptible to burning than 
other phosphors. Therefore, the 5CP12 should be oper-
ated with the rated maximum anode-No.3 voltage and 
with the lowest anode-No.3 current which will give 
the desired brightness. 

THE SPECTRAL-ENERGY EMISSION CHARACTERISTIC 
and the PERSISTENCE CHARACTERISTIC of 

the P12 Phosphor are shown at the 
front of this Section. 

OCTOBER 1,1951 TUBE DEPARTMENT 
RADiO CO[!0[ATION OF ANtR1U, HAR[ISON, NEW JftSEY 
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5FP4-A 
VIEW F I N DER KINESCOPE 

MAGNETIC FOCUS 

DATA 

MAGNETIC DEFLECTION 

General: 

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

Direct Interelectrode Capacitances: 
Grid No.l to All Other Electrodes  8 µµf 
Cathode to All Other Electrodes  5 µµf 

PhosphorlFor Curves, see front of this Sectianl. P4—Sulfide Type 
Fluorescence and Phosphorescence   White 
Persistence of Phosphorescence   Short 

Focusing Method  Magnetic 
Deflection Method Magnetic 
Deflection Angle (Approx.)   53°
Overall Length   11-1/8" t 3/8" 
Greatest Diameter of Bulb  4-15/16" t 3132" 
Min. Useful Screen Diameter  4-1/4" 
Mounting Position  Any 
Cap 
Base 

Pin 1 -No 
Connection 

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

Connection 

amp 

Recessed Small Ball (JETEC No.Jl-22) 
  Long Medium-Shell Octal 8-Pin 
BOTTOM VIEW 

Naxinluln Ratings, Design-Center Values: 

Pin 5 -Grid No.l 
PiK6-No 

Connection 
Pin 7 -Cathode 
Pin 8 -Heater 

Cap -Anode 

ANODE VOLTAGE'   8000 max. volts 
GRID-No.2 VOLTAGE  410 max. volts 
GRID-No.l VOLTAGE: 

Negative bias value  125 max. volts 
Positive bias value  0 max. volts 
Positive peak value  2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 150 max. volts 
Heater positive with respect to cathode. 150 max. volts 

Typical Operation: 

Anode Voltage"  6000 volts 
Grid-No.2 Voltage  250 volts 
Grid=No.1 Voltage for Visual Extinction 

of Undeflected Focused Spot -25 to -70 volts 

` The product of anode voltage and average anode current should De limited 
to 6 watts. 

" arilliance and definition decrease wish decreasing anode voltage. In 
general, the anode voltage should not De less Loan x000 volts. 

~--. IndiC3tes H change. 

F 

F 

F 

AUG. 1, 1951 Tl1BE DEDARTMENT 
RADIO CO[RO[ATIOH OF AME [IU, NA[[ISON, NEw lE[SEE 
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`~ 5FP4-A 
VIEWFINDER KINESCOPE 

Focusing—Coi l Current (DC, approx.) 120 3 15`b ma 

Maximum Circuit Values: 

GGid—No.l—Circuit Resistance  1.5 max. megohms 

• For specimen focusing co i t sim filar to JETEC Focusing Coil No. 106 Dositioned 
with air gaptoward kinescope screen, and center l ine. of air gap 9-1/N• 
from Rete rence Line (see Outl ine Drawing). The indicated cur rent is tar 
condition with comb fined grid—No.1 Dias voltage and video—signal voltage 
adjusted to produce a highl ight brightness of 10 foot—lamDe its on a 
9-7/6' x 2-7 p8' Dicture area sharply fpcused at center of screen. 

~Indicat es a cnang e. 

AUG. 1, 1951 
TUBE DEPARTMENT 

tADlO CORIORATION Of AMERICA, HAR RI30N, NEW lE lSF• 

DATA 
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5FP4-A ~ 
VIEWFINDER KINESCOPE 

5/8 

3 5/g 
* I/8" 

f

REFERENCE 
LINE 

(NOTE 2) 

4 15/ 16 f 3/ 32 
SCREEN 

~RADIUS 
2 l/8 MIN. 

950" 
MAX. 

lib R. 

ANODE 
RECESSED 
SMALL BALL 

CAP 
(NOTE t) 

EFFECTIVE 
CENTER OF 
DEFLECTION 

1.375
„* 

.055~~ 

LONG MEDIUM-
SHELL OCTAL 
8-PIN BASE 
(NOTE 3) 

10 9/I6 

t 3/B

I I B 

} jB 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN No.5 
MAY VARY FROM THE PLANE THROUGH THE TUBE AXIS AND 

ANODE TERMINAL BY AN ANGULAR TOLERANCE (MEASURED 

ABOUT THE TUBE AXIS) OF t 10°. ANODE TERMINAL IS 

ON SAME SIDE OF TUBt AS PIN No. 5. 

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION 
WHERE GAUGE 1.430" + .003" -.000" I.D. AND 2" 
LONG WILL REST ON BULB CONE. 

NOTE 3: ~ OF BULB WILL NOT DEVIATE MORE THAN 2° IN 

ANY DIRECTION FROM THE PERPENDICULAR ERECTED AT 

THE CENTER OF THE BOTTOM OF THE BASE. 

92C M - 8362 R4 

AUG. 1, 1951 TUBE DEPARTMENT 
RADIO CORPORATION OF AMERIU. NA!lISON, NEW 1ERSEY 
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5F P4 —A 
AVERAGE GRID-DRIVE CHARACTERISTICS 

Ef = 6.3 VOLTS 
ANODE VOLTS = 6000 

GRID-N'2 VOLTS = 250 
GRID-Nsl BIASED TO CUTOFF OF 
UNDEFLECTED fOCUSED SPOT 

RASTER SIZE = 3 ~/g X 2 ~g ~ (FOCUSED 
FOR AVERAGE BRIGHTNESS) 
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MAGN ET I C 
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A, 

5FP14 A p~~ 
OSCILLOGRAPH TUBE 

FOCUS MAGNETIC DEFLECTION 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage  6.3   ac or do volts 
Current  0.6 t 10%  amp 

Direct Interelectrode Capacitances (Approx.): 
Grid No.l to all other electrodes  8 µµf 
Cathode to all other electrodes  5 µµf 

Faceplate, Spherical  Clear Glass 
Phosphor (For curves, see front of this Section)  P14 
Fluorescence   Purple 
Phosphorescence  Orange 
Persistence Medium Long 

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Deflection Angle (Approx.)   530
Overall Length   11-1/B" t 3/8" 

  4-15/16" t 3/32" 
er   4-1/4" 

llb2oz 

Greatest Diameter of Bulb 
Minimum Useful Screen Diame 
Weight (Approx.)  
Mounting Position. . 
Cap  Recessed Small Ball 
Bulb  
Base  Medium-Shell Octal B-Pin 

Basing Designation for BOTTOM VIEW 

P i n 1- No Connec-
tion 

Pin 2 -Heater 
Pin 3 -Grid No.2 
Pin 4 -No Connec-

tion 
Pin 5 -Grid No.l 

(JETEC No.Jl-22) 
J39-1/2 

(JETEC No. 88-11) 
 5AN 

P i n 6 - No Connec-
tion 

Pin 7 -Cathode 
Pin 8 -Heater 

Cap-Ultor 
(Grid No.3, 
Collector) 

Maximum Ratings, Design-Center Vatues: 

ULTOR VOLTAGE  8000 max. volts 
GRID-No.2 VOLTAGE  700 max. volts 
GRID-No.l VOLTAGE: 

Negative bias value  180 max. volts 
Positive bias value'   0 max. volts 
Positive peak value  2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 125 max. volts 
Neater positive with respect to cathode. 125 max. volts 

s At or near this rating, the effective resistance of the ultor SuDD~Y 
should be adequate to limit the input power to 6 watts. 

12-56 
TUBE DIVISION 

RADIO CO RPORALION Of AMf RICA. NARRISON. N 1 SE 

TENTATIVE DATA 
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5FPI4-A 

OSCILLOGRAPH TUBE 

Equipment Design Ranges: 

With any ultor voltage (Eo / between g000'T and 8000 volts 

and grid—No.2 voltage (E~z1 between iga and ryoo volts 

Grid—No.1 Voltage for 
Visual Extinction of 
Undeflected Focused 
Spot   -10%to —28% of Ec2 volts 

Grid—No.2 Current —15 to +15 µamp 
Focusing—Coil Current (DC)00 [~✓E c /4000 x 96] t 15% ma 
Spot Position  3 ## 

Examples of Use of Design Ranges: 

With ultor voltage of g000 5000 volts 
and grid—No.2 voltage of ego ego volts 

Grid—No.1 Voltage for 
Visual Extinction of 
Undeflected Focused 
Spat   —25 to —70 —25 to —70 volts 

Focusing—Coil Current (DC) 96 ± 15% 107 t 15% ma 

Maximum Circuit Values: 

Grid—No.l—Circuit Resistance 1  5 max. megohms 

SPECIAL PERFORMANCE DATA 

Line Width: 

For Ultor Voltage of 4000 Volts 
For Ultor Voltage of 5000 Volts 

0  010 max.• inch 
0.009 max.• inch 

# Brill lance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than u000 volts. 

O° For specimen focusing toil similar to JE7EC Focusing Coil No. 106 
positioned with air gap toward faceplate and tenter l ine of air gap 
2-3/u" from Reference Llne (3ee Dimensional Out lirzel and ultor current 
oP 200 mlc roampe re s. 

## With the tube shiel led from extraneous fields, the center of the Un—
deflected, unfocused, low—intensity spot will fall witDin a circle 
having a 9—mm radius concentric with the center of the tube face. 

With JETEC Deflecting Yoke No. 120, or equivalent, and under the follow—
ing conditions: heater voltage of 6.3 volts, ultor current of 200 
microamperes, grid—N o.2 voltage of 250 vol Es, and a LL9—line raster. 
Raster width Is adjusted to ii.0 cm and focusing—coil current is ad—
justed to give sharpest focus at center of tube Pace. Raster height 
Is contracted until individual scanning l ines are just barely dls—
LinguishaDle. Line width is expressed as the quotient of the contract—
ed raster height measured at the center l ine of the LUDe Pace divided 
by the numberof scanning l ines (N9). 

12-56 
TUBE DIVISION 

RA010 CORPORAiiON OF AMERICA. XARRISON, NEW IE RSEY 
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5FP14-A R~~ 
OSGILLOGRAPH TUBE 

II/8~ 
~ 3/B 

13/
16 

31116. 3/8
±1/ 16 

7 '• 
7 /16 
± 

5/16 

4 15/ 16 ± 3/ 32 -'~ 7' 46~ 
SCREEN DIA. 

41/q MIN. I/8 R, 

REFERENCE 
LINE 

(NOTE 2) 

1.375M±.055 

13/8. 

1

±3 1G" 

l~ ULTOR 
RECESSED 

SMALL BALL 
CAP 

JETEC N-' JI-22 
(NOTE I~ 

MEDIUM-SHELL 
OCTAL 8-PIN BASE 
JETEC N^ B6-II 

(NOTE 3) 

92CS-9001RI 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 5 MAY 

VARY FROM THE PLANE THROUGH THE TUBE AXISAND ULTOR TERMINAL 

BY AN ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS1 OF 

t 10°. ULTOR TERMINAL IS ON SAME SIDE OF TUBE AS PIN 5. 

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 

GAUGE 1.430" + .003" - .000" I.D. AND 2" LONG WILL REST 
ON BULB CONE. 

NOTE 3: CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN 2°

IN ANY DIRECTION FROM THE PERPENDICULAR ERECTED AT THE 

CENTER OF THE BOTTOM OF THE BASE. 

12-56 
TUBE DIVISION 

RADIO CORRORAiION OE AMERICA, HARRISON, NfW IERSEY 

CE-9001R1 



AVERAGE GRID—DRIVE CHARACTERISTIC. 

I I I I I
_ Ef= 6.3 VOLTS 
— ULTOR VOLTS = 4000 -8000 
— GRID N' I BIASED TO CUTOFF OF 

UNDEFLECTED FOCUSED SPOT. 
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Greatest diameter of bulb  
Minimum Useful Screen Diameter 
Weight (Approx  ) 
Mounting Position  
Cap  Recessed Small 
Bulb 
Base  Medium-Shell Octal 8-Pi 

Basing Designation for BOTTOM VIEW 

Pin 1 - No Connec-
tion 

Pin 2 - Heater 
Pin 3 - Grid No.2 
Pin 4 - No Connec-

tion 
Pin 5 - Grid No.1 

5FP15-A 
OSGILLOGRAPH TUBE 

MAGNETIC FOCUS MAGNETIC 

DATA 
General: 

Heater, for Unipotential Cathode: 
Voltage  6 3 
Current 0  6 ± 10%  

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

Faceplate, Spherical 

D 

s,~ 
A~ 
S~ 

EFLECTION~ 

ac or do volts 
amp 

8 µµf 
5 µµf 

  Clear Glass 
Phosphor (For Curves, see front of this Section)   P15 
Fluorescence—

Visible radiation  Blue-Green 
Invisible radiation  Near-Ultraviolet 

Phosphorescence--
Persistence of visible radiation Very Short 
Persistence of invisible radiation. Extremely Short 

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Deflection Angle (Approx  ) 
Tube Dimensions: 

Overall length  11-1/8" ± 3/8" 
4-15/16" ± 3/32" 

4-1/4" 
1 lb 2 oz 

Any 
Ball (JETEC No.Jl-22) 
• J-3s-v2 
n (JETEC No. 68-11) 

5AN 

Pin 6 - No Connec-
tion 

Pin 7 - Cathode 
Pin 8 - Heater 
Cap - Ultor 

(Grid No.3, 
Collector) 

Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE  
GRID-No.2 VOLTAGE  
GRID-No.1 VOLTAGE: 

Negative bias value  
Positive bias value"  
Positive peak value  

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

53° 

8000 max. volts 
700 max. volts 

1B0 max. volts 
0 max. volts 
2 max. volts 

125 max. volts 
125 max. v o l t s 

~ At or near this rating, the effective resistance of the ultor supply 
5 hould be adequate Lo l imit Lhe ul for input power to 6 watts. 

10-56 TUBE DIVISION TENTATIVE DATA 
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5FP15-A 
OSCILLOGRAPH TUBE 

Equipment Design Ranges: 

For any ultor voltage (Eo 1 between g000k and 800a volts 
and grid-No.2 voltage (Eca) between Igo and ryoo volts 

Grid-No.l Voltage for Visual 
Extinction of Undeflected 
Focused Spot   -10% to -28% of Eo2

Grid-No.2 Current   -15 to +15 
volts 
µamp 

Focusing-Coil Current (DC)°O  [~/Ec3/4000 x 96] t 15% ma 

Spot Position   MM 

Examples of Use of Design Ranges: 

For ultor voltage of g000 goon volts 

and grid-No.a voltage oJ' ago ago volts 

Grid-No.l Voltage for Visual 
Extinction of Undeflected 
Focused 'Spot   -25 to -70 -25 to -70 volts 

Focusing-Coil Current (DC). 82 to 110 91 to 123 ma 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance 1  5 max. rnegohms 

SPECIAL PERFORMANCE DATA 

Line Width: 

For Ultor Voltage of 4000 Volts 0.010 max.• inch 
For Ultor Voltage of 5000 Volts 0.009 max.• inch 

# Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not be less than 4000 volts. 

00 For specimen focusing coil similar t0 JETEC Focusing Coil No.106 

positioned with air gap -t owaro Yace plate and center line of air gap 
2-3 ~4' from Reference Llne (See Disens Tonal Outl%nel and ultor current 
of 200 microamperes. 

;~/~ With the LUDe 5hieltled from extraneous fields, the center of the 
u ndef lec te0, unfocused, low-intensity spot will tall within a circle 
having a 9-mm radius concentric with the Center of Lhe tube face. 

With JETEC Deflecting Yoke No. 120, or equivalent, and under the 
following contl ition s: heater voltage oP 6.3 volts, ultor current of 
200 microamperes, grid-No.2 voltage of 250 volts, and a u9-line raster. 
Raster width i5 adjusted to 11.4 cm and focusing-coil current i5 
adjusted to give sharpest focus at center of tube face. Raster height 
is contracted until Individual scanning tines are just Da rely distln-
guishaDle. Line width is expressed as the quotient of the contracted 
raster height measured at the centerline of the tube face divided Dy 
the number of scanning lines (49). 
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5FP15-A 

OSCILLOGRAPH TUBE 

I I 
/B,. 

3/B 

13
+16 

7 %16 

q 15/16 a 3/32 
SCREEN DIA. 

41/q MIN. 

REFERENCE 
LINE 

(NOTE 2) 

1.375 SA55" 

7`46' 

13/ 6

=316 

U LTOR 
RECESSED 

SMALL BALL 
CAP 

JETEC Ns JI-22 
(NOTE I J 

MEDIUM-SHELL 
OCTAL B-PIN BASE 

JETEC N4 BB- I I 
(NOTE 3) 

92CS-9001R1 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN 5 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULTOR 
TERMINAL BY AN ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE 
AXIS1 OF t 10°. ULTOR TERMINAL IS ON SAME SIDE OF TUBE 
AS PIN 5. 

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
GAUGE 1.430" + .003" - .000" I.D. AND 2" LONG WILL REST 
ON BULB CONE. 

NOTE 3: CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN 2° 
IN ANY DIRECTION FROM THE PERPENDICULAR ERECTED AT THE 
CENTER OF THE BOTTOM OF THE BASE. 
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5FP15-A 

AVERAGE GRID—DRIVE CHARACTERISTIC 

I
_ Ef= 6.3 VOLTS 
— ULTOR VOLTS = 4000 -8000 
— GRID Nsl 8 ASED TO CUTOFF OF 
— UNDEFLECTEO FOCUSED SPOT 
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5 R 4-GY 
FULL-WAVE VACUUM RECTIFIER 

GENERAL DATA 

Electrical; 

Filament, Coated:# 
Voltage 5  ac or do volts 
Current 2  amp 

i"1, 
hanical: 

bunting Position  Vertical, or Horizontal with pins 
1 and 4 in vertical plane 

Maximum Overall Length     5-5/16" 
Maximum Seated Length  4-3/4" 
Maximum Diameter   2-1/16" 
Bulb   ST-16 
Base   Mediun~Shell Octal 5-Pin, Micanol 

Basing Designation for BOTTOM VIEW   G-5T 

Pin 1 - No Connection 

Pin 2 -Filament 
Pin 4 -Plate No.2 

FULL-WAVE RECTIFIER 

Maximum Ratings, Design-Center Val><es: 

For Altitudes 
uq to g0000 ft. 

Pin 6 -Plate No.l 
Pin 8 -Filament 

PEAK INVERSE PLATE 
VOLT. (No Load) 2100 max. 2400 max. 

PEAK PLATE CURRENT 
PER PLATE 650 max. 650 max. 

DC OUTPUT CURRENT: 
With capacitor 
input to filter 250 max. 175 max. 

With choke input 
~~ to filter 250 max. 250 max.° 

For Altitudes 
up to a0000 ft. 

2800 max. volts 

650 max. ma 

Typical Operation with Capacitor-Input Filter: 
For Altitudes For Altitudes 

ub to g0000 ft. uq to a0000 ft. 

150 max. m 

175 max.• ma 

AC Plate-to-Plate 
Supply Voltage (RMS): 
Full Load 1400 1500 
No Load  1500 1700 

>.~ Filter Input 
Capacitor. 4 4 

1800 volts 
2000 volts 

4 µf 

# See curve for conditions necessitating delay in aP Pl icat ion of plate 
voltage until filament has reached operating tempe rata re. 

~ ~: See next Page. 

F Indicates a than. e. 

SEPT. 30, 1848 
TUBE DEPARTMENT 
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5R4-GY 

FULL-WAVE VACUUM RECTIFIER 

Total Effect.Plate-
Supply Impedance 

per Plate'. . 
DC Output Current. 
DC Output Volt. at 

Input to Filter: 
At Nalf Load . 
At Full Load . 

Voltage Regulation, 
Half-Load to Full-
Load Current . 

Typical Operation with 

For Altitudes For Altitudes 

uy to g0000 }t, uy to a0000 }t. 

125 500 575 ohms 
250 150 150 ma 

790' 900' 1060` volt 
700' 810' 950' volts 

90' 90' 110' volts 

Choke-Input Filter: 
For Altitudes For Altitudes 

u9 to g0000 }t. uy to a0000 }t. 

AC Plate-to-Pl ate 
Supply Voltage (RMS): 
Ful l Load  1900 volts 
No Load  2000 volts 

Filter Input Choke   10 .henries 
DC Output Current  175 ma 
DC Output Voltage at 

Input to Filter: 
At Half Load   590" 810' volts 
At Full Load   550' 750' volts 

Voltage Regulation, 
Half-Load to Full-
Load Current   40' 60' volts 

~ For choke not less roan 5 henries. 

~ For choke not less than 10 henries. 

' Indicated values for conditions shown will limit peak plate current to 
rated value. when a filter-input capacitor larger roan • E.f is 

used, it may De necessary to use more Dla te-supply impedance roan the 
value shown to limit the Deak plate current to the rated value. 

s 
Values are approximate. 

1500 
7700 

5 
250 

-llndica tes a change. 

SEPT. 3O, 1948 TUBE DEPARTMENT 
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5R4-GY 
FULL-WAVE VACUUM RECTIFIER 
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5R4-GY 

OPERATION CHARACTERISTICS 
I I I I I I I I I FI I I 

= Ef = 5.0 VOLTS AC 

1200 

1000 

i t I I I I I I I ! I I I I ' I I I 

C HOKE ~L~INPUT TO FILTER: 

L = 10 HENRIES (M~N.~ 

CAPACITOR ~C~ INPUT TO FILTER: 
C =4yf: TOTAL EFFECT. PLATE - SUPPLY 

IMPEDANCE PER PLATE FOR CURVES 

I, 2 &3 IS 100 OHMS; FOR CURVE 4, 
500 OHMS. 
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5U4-G 

OPERATION CHARACTERISTICS 
FULL-WAVE CIRCUIT, CAPACITOR INPUT TO FILTER 

E~,=5.0 VOLTS 
CAPACITOR (C) INPUT TO FILTER~IOµp 
TOTAL EFFECTIVE PLATE-SUPPLY IMPEDANCE 

PER PLATE 
{170 OHMS FOR CURVES I-6 

2300HM5 FOR CURVES 788 
SUPPLY FREQUENCY=80 CPS 
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OPERATION CHARACTERISTICS 
FULL-WAVE CIRCUIT, GMOKE INPUT TO FILTER 

  E F = 5 0 VOLTS SUPPLY FREQUENCY = 80 CPS  

SOLID-LINE CURVES -CHOKES Of INFINITE 
INDUCTANCE 
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CHOKE SIZES AS SHOWN 
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5U4-GB 

FULL-WAVE VACUUM RECTIFIER 

a.y

GENERAL DATA 

Electrical: 

Filament, Coated: 
Voltage   5   ac volts 
Current   3   amp 

Mechanical: 

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

Maximum Overal l Length   4-3 /4" 
Maximum Seated Length   4-3/16" 
Maximum Diameter   1-23/32" 
Bulb   T-12 
Base   Flared Medium-Shell Octal 5-Pin 

with External Barriers (JETEC No.85-127) 
or Short Medium-Shell Octal 5-Pin 

with External Barriers (JETEC No. B5-121) 
Basing Designation for BOTTOM VIEW   G-5T 

Pin 1 - No Connection 

Pin 2 -Fi lament 
Pin 4 -Plate No.2 

FULL-WAVE RECTIFIER 

Pin 6 -Plate No.l 

Pin 8 -Filament 

MaXlmum Ratinga~ Design-Center Values: 

PEAK INVERSE PLATE VOLTAGE   1550 max, volts 
PEAK PLATE CURRENT PER PLATE   1 max. amp 
AC PLATE SUPPLY VOLTAGE (RMS) PER PLATE See Rating Chart I 
DC OUTPUT CURRENT PER PLATE   See Rating Chart I 
HOT-SWITCHING TRANSIENT PLATE 

CURRENT PER PLATE   See 04erating Considerations 

Typical Operation with Capacitor-Input to Filter: 

AC Plate-to-Plate Supply 
Voltage (RMS)  600 900 1100 volts 

Filter-Input Capacitors  40 40 40 µf 
Total Effective Plate-Supply 

Impedance Per Plate  21 67 97 ohms 
DC Output Voltage at Input 

to Filter (Approx.): 
At full-}oad current of 300 ma 290 - - volts 

275 ma - 460 - volts 
162 ma - - 630 volts 

~ When caeacitance values higher than LLO of are used, the effective plate—
supply impedance should De increased so that the maximum rating fqr peak 
plate current is not exceeded. 

NOV. 5, 1954 ~ pry~pN TENTATIVE DATA 1 
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5U4-GB 

FULL-WAVE VACUUM RECTIFIER 

DC Output Voltage at Input 
to Fi lter (Approx.): 

At half-load current of 150 rna 335 - - volts 
137.5 ma - 520 - volts 

81 rna - - 680 volts 
Voltage Regulation (Approx.): 

Half-load to full-load current 45 60 50 volts 

Typical Operation with Choke-Input to Filter; 

AC Plate-to-Plate Supply 
Voltage (RMS)   900 1100 volts 

Filter-Input Choke   10 10 henries 
DC Output Voltage at 

Input to Filter (Approx.): 
At full-load current of 348 ma   340 - volts 

275 ma   - 440 volts 
At half-load current of 174 ma   355 - volts 

137.5 rre   - 455 volts 
Voltage Regulation (Approx.): 

Half-load to full-load current   15 15 volts 

AVERAGE PLATE CHARACTERISTIC 
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OPERATING CONSIDERATIONS 
Even occasional hot-sWitchinq with capacitor-input cir-
cuits permits the flow of plate current having magnitudes 
which can adversely affect tube l ife and rel iabi l ity. If 

NOV. 5, 1954 iU~E wv~p~ TENTATIVE DATA 1 
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5U4-GB 

FULL-WAVE VACUUM RECTIFIER 

~~ 

~1 

1 

/1 

capacitor—input circuits are to be used, it is essential that 
the tube be protected against the possible adverse effects 
of hot—switching. The tube can be protected by circuits, 
designed to incorporate sufficient plate—supply resistance, 
as determined from Rating Chart II1, to l imit the maximum 
peak current value per plate to 4.6 amperes during the In—
itial cycles of hot—switching operation. Forappl icatlons 
in which hot—switching is required, choke—input circuits 
are recommended. Such circuits l imit the hot—switching cur—
rent to a value no higher than that of the peak plate current. 

RATINO CNARTS AND OPERATION CHARACTERISTICS 

Rating Chart I represents graphical ly the relationships 

between maximum ac voltage input and maximum do output 

current derived from the fundamental ratings forconditions 

of capacitor—input and choke—input fi lters. This graphical 

presentation gives the equipment designer considerable 

latitude in choice of operating conditions. 

Rating Chart II represents graphical ly the relationship 

between maximum rectification efficiency and maximum do 

output current per plate for conditions of capacitor—
input to fi lter. 

A choice of operating values of do output current per 

plate and rectification efficiency should be made such 
that they fal l within the area of permissible operation 
to insure that the maximum peak plate current wiVl not be 
exceeded. If the operating values chosen fal l outside the 
permissible operating area, adiffe re nt choice of parameters 

should be made. For a~g ~iven value of ac voltage input and 
do output current, it is possible to reduce the rectifica—
tion efficiency by either increasing the plate—supply re—

sistance per 'plate or by using a smal ler value of input 

fi lter capacitor. 

Rating Chart III represents graphical ly the relationships 

between minimum plate—supply resistance per plate and 

maximum ac plate—supply voltage per plate under no—load 

conditions of capacitor—input fi lter when occasional hot—
switching is employed. 

if occasional hot—switching is equi rea with capacitor—
input circuits, it is import ant rto protect the~tube and 
the circuits against the flow of plate currents having 
magnitude in excess of the maximum permissible hot—switching 
current of 4.6 amperes. To l imit the hot—switch ing current, 
adequate series plate—supply resistance per plate is neces—
sary. The minimum value of this resistance may be deter—

mined from Rating Chart III. If the transformer windings 
do not provide this minimum value of resistance, then ad—
ditional do series resistance is required. The value of 
this do resistance, Rq, may be determined from the rela—
tionship shown in the legend for Rating Chart III. 

NOV. 5, 1954 i11~ p TENTATIVE DATA 2 
uo~o cwrounoH or wuou. wunsor,, .r<w ■aer 



5U4-GB 
FULL-WAVE VACUUM REC'T'IFIER 

If appreciable series inductance is present in the plate 
supply, a value of series plate-supply resistance smal ler 
than that indicated by the curve may be employed provided 
it is experimental ly determined that the combined effect 
of inductance and plate-supply resistance used are ade-
quate to l imit the hot-switching current to the indicated 
maximum value. 

The 04eration Characteristics }or Full-(Nave Circuit with 
Ca4acitor-In4ut to Filter snow the usual typical operating 
curves for a ful l-wave rectifier with capacitor-input 
fi lter. In addition, they show by means of the boundary 
l ine "AED" the l imiting current and voltage relationships 
presented in Rating Chart I. A choice of operating values 
to the left of the boundary l ineshould be made such that 
the operation of the tube at these values wi l l insure that 
the maximum rating s wi l l not be exceeded. 

The 04eration Characteristics for Full-Wave Circuit with 
Choke-In4ut to Filter show the usual typical operating 
curves for a ful l-wave rectifier with choke-input fi lter. 
They not only show by means of boundary l ine "ABC" the 
lmiting current and voltage relationships presented in 

Rating Chart I, but also give information as to the effect 
of various sizes of chokes on regulation. The sol id-l ine 
curves show the do voltage outputs which would be obtained 
if the fi lterchokes had infinite inductance. The long-
dash l ines radiating from the zero position are boundary 
l ines fnr various sizes of chokes as indicated. The 
intersection of one of these l ines with asolid-l irte curve 
indicates the point on the curve at which the choke no 
longer behaves as though it had infinite inductance. To 
the left of the choke boundary l ine, the regulation curves 
depart from the sol id-l ine curves as shown by the represen-
tative short-dash regulation curves. It wi l l be noted that 
regulation improves with an increase in value of choke 
inductance, but for cost reasons, the value of inductance 

is usual ly held to the smal lest value which wi l l give the 
desired regulation over the operating current range. It 
is also to be noted that at the lower load currents, 
higher values of inductance are requi redto maintain good 
regulation. A choice of operating values to the left of 
the boundary l ine "ABC" should be made such that operation 
of the tube at these values wi l l insure that the maximum 
ratings are not exceeded. 

NON. 5, 1954 n~ orv~Oty TENTATIVE DATA 2 
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~ RAC 
5U4-GB 6 

FULL-WAVE VACUUM RECTIFIER 

T12 BULB 

FLARED MEDIUM -
SHELL OCTAL 

5-PIN BASE WITH 
EXTERNAL BARRIERS 
JETEC N'B5-127 

OR 
SHORT MEDIUM -
SHELL OCTAL 

5-PIN BASE WITH 
EXTERNAL BARRIERS 

JETEC Ns 85-121 

9205-8444RI 

1~1 

4 318 
MAx. 

4 
j/4.. 

MAx. 

.875" 

.235" 
MIN. 

1.337"- ~ 
1.377` 

~ - j 23j32~ MAX. 

NOV. 5, 1954 1110E DIVISION 
[ADIO CORNNATION Of AME[IG, IW[ISON, NEW 1ElSEY 

CE-8444R1 



5U4—GB 

RATING CHART I 

EF=5.0 VOLTS AC 
CAPACITOR OR 
CHOKE INPUT 

///////~CHOONLY 
PUT 
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FOR SUITABLE CHOKE VALUES, 
SEE CURVE 

iiiiibPERATION CHARACTERISTICS„ 
WITH CHOKE INPUT TO FILTER 
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0 00 200 300 400 500 600 
AC PLATE SUPPLY VOLTS (RMS) PER PLATE 

OCT. 5,1954 TUBE gVISION 
EMiO CWEpATiON OE NAEIIU, nAlE15(lH, nFW 1[ISEY 

92CM-8450 



.~ 

5U4-GB 

RATING CHART II 
CAPACITOR INPUT TO FILTER 

... 
E f=SA VOLTS AC "• 

7~~ MAX. PEAK PLATE CURRENT P~ PLATE= I AMP. ::: 

:: RECTIFICATION EFFICIENCY= ~ 
S 

::: E 
WHERE E=DC OUTPUT VOLTS AT INP~IT TO FILTER "' 

••• ES=AC PI ATE- SUPPLY VOLTS YRMS) PER PLATE::: 
 mu.. r  ono n• w 

axaa~masane~wm~ 
s_wa~w~ matsam®'aa 

AREA OF 
PERMISSIBLE OPERATION 

0 02 04 Ob OB IA 
RECTIFICATION EFFICIENCY 

OCT. 5, 1954 TUBE DIVIAON 
UDiO CO[IG~iiON Oi .WE[IG. IW[~SON, N[W IF[S!Y 

92CM-8451 



5U4- GB 

RATING CHART IlI 
CAPACITOR INPUT TO FILTER 

p;E{=SD VOLTS AC MAX. HOT-SWITCHING CUR.=4.8AMP. •„
C7PLATE-SUPPLY RESISTANCE PER PLATE=RSEC+NzRpR~+Rq ~C 

WHERE RSEC.=DC RESISTANCE OF TRANSFORMER 
SECONDARY PER SECTION 

RpR~=DG RESISTANCE OF TRANSFORMER 
PRIMARY 

Rq=DC RESISTANCE OF ADDED SERIES 
RESISTANCE PER PLATE 

N=TRANSFORMER VOLTAGE STEP-UP 
„ RATIO PER SECTION „ 

0 100 200 300 400 500 600 
AC PLATE SUPPLY VOLTS (RMS) PER PLATE-NO LOAD 

OCT. 5, 1954 TUBE DIVISION 
UD10 CQb1AFIQl p MNIIU, HAIIISON, NfW lFISEV 

92CM-8452 



SU4-GB 

OPERATION CHARACTERISTICS 
FULL-WAVE CIRCUIT CAPACITOR INPUT TO FILTER 

E f= S.0 VOLTS AC 
SUPPLY FREQUENCY=80CPS 
CAPACITOR (C) -INPUT TO FILTER:40µf 
TOTAL EFFECTIVE PLATE—SUPPLY IMPEDANCE 

PER PLATE CURVE 1 2 3 4 S 8 7 
{OHMS ~ II 11 20 36 " S2 67 Et2 

CURRENT—AND VOLTAGE BOUNDARY LINE IDEA IS 
SAME AS SHOWN ON RATING CHART I 

o C::C"" 
.....w..■w... 

:=ti~.:  
..-.....  

~?~ ~:.~-

0 SO 100 150 200 250 
DC LOAD MILLIAMPERES 

300 350 

OCT. 1,1954 TUBE DIVISION 
uow cara•nw a .weuu. wvuson, rxw user 

92CM-8446 



5U4- GB 

OPERATION CHARACTERISTICS 
FULL-WAVE CIRCUIT CHOKE INPUT TO FILTER 

  Ef=SA VOLTS AC SUPPLY FREOUENCY- 60 CPS 
SOLID-LINE CURVES=CHOKES OF INFINITE 

INDUCTANCE 
LONG-DASH LINES-BOUNDARY LINES FOR 

CHOKE SIZES AS SHOWN 
SHORT-DASH CURVES=REGULATION CURVES 

FOR REPRESENTATIVE 
CHOKE SIZES 

CURRENT-AND-VOLTAGE BOUNDARY LINE~CBA~ 
IS THE SAME AS SHOWN ON RATING CHART 

0 50 100 I 
DC LOAD MILLIAMPERES 

OCT. I, 1954 TUiE DIVISION 
uao carn~mN a AM4KA, N~nuoN, New xnev 

92CM-8447 



5V3 

FULL-WAVE VACUUM RECTIFIER 

GENERAL DATA 

Electrical: 

Filament, Coated: 
Voltage (AC or DC)  5 volts 
Current 3  8 amp 

Mechanical: 

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

Maximum Overall Length  4-5/8" 
Maximum Seated Length   4-1/16" 
Diameter 1  438" to 1.562" 
Bulb  T12 
Base Short Medium-Shell Octal 8-Pin 

with External Barriers, Style B (.IEDEC Group 1, No. 68-118) 
Basing Designation for BOTTOM VIEW 5T 

Pin 1-No Connec-
tion 

Pin 2 -Filament 
Pin 3-Same as Pin 1 
Pin 4-Plate No.2 

Pin 5-Same as Pin 1 
Pin 6 - Plate No.l 
Pin 7-Same as Pin 1 
Pin 8-Filament 

FULL-WAVE RECTIFIER 

Maximum Ratings, Design—Center Values: 

For goner—suggly frequencies o{ 
ag 

to :000 cqs 

PEAK INVERSE PLATE VOLTAGE 1400 max. volts 
AC PLATE SUPPLY VOLTAGE PER PLATE (RMS) 

(See Rating Chart I)   500 max. volts 
STEADY—STATE PLATE CURRENT PER PLATE 

(See Rating Chart ZI1 1  2 max. amp 
TRANSIENT PEAK PLATE CURRENT PER PLATE 

(See Rating Chart IIII 5  5 max. amp 
DC OUTPUT CURRENT  See Rating Chart I 

Typical Operation: 
Mith capacitor With choke 

i nqut to }iLter. input to }iLter 

AC Plate-to-Plate 
Supply Voltage 
(RMS)•   600 850 1000 volts 

filter-Input Capacitor 40 40 - µf 
Filter-Input Choke - - 10 henries 
Total Effective Plate 
Supply Impedance 
Per Plate  24 56 - ohms 

DC Output Voltage at 
input to filter. 285 430 385 volts 

DC Output Current. 380 350 350 ma 

10-59 ELECTRON TUBE DIVISION 
RADIO CORPORATION Of AMERICA, HARRISON, NEW JERSEY 

DATA 



5V3 
FULL-WAVE VACUUM RECTIFIER 

Characteristics: 

Tube—Voltage Drop for plate ma. =350 (Per plate). 47 volts 

~ AC plate supply voltage is measured without load. 

10-59 

RATING CHART I 

DATA 

0 00 200 300 400 500 
AC PLATE SUPPLY VOLTS ~RMS) PER PLATE (WITHOUT LOAD) 

ELECTRON TUBE DIVISION 92CS- 10231 
EAOIO CORPOFATION OF AMFIIU, HAEEISON, NEW 1EESFY 



5V3 
RATING CHART II

CAPACITOR INPUT TO FILTER 

Ef=SVOLTSAC 
STEADY-STATE PEAK PLATE CURRENT PER PLATE 

(AMPERES) = 1.2 _ 

RECTIFICATION EFFICIENCY = E 
~ ES 

WHERE E =DC OUTPUT VOLTS AT INPUT TO FILTER 
Eg = AG PLATE SUPPLY VOLTS (RMS) PER PLATE 

(WITHOUT LOAD 
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p 50 
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h, / 5V3 
RATING CHART lII 

CAPACITOR INPUT TO FILTER 
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-Ep=5 VOLTS AC 
_- TRANSIENT PEAK PLATE CURRENT PER PLATE 

(AMPERES) = 5.5 
-PLATE SUPPLY RESISTANCE PER PLATE =RSEC 
- +N2RPRI+RA 
- WHERE RSEC=DC RESISTANCE OF TRANSFORM-
- ER SECONDARY PER SECTION 
- RpFyI =DC RESISTANCE OF TRANSFORM-
- ER PRIMARY 
= RA=DC RESISTANCE OF ADDED 

SERIES RESISTANCE PER - 
- PLATE 
- N=TRANSFORMER-VOLTAGE 
_ STEP-UP RATIO PER 

SECT ON - 

O AC PLATE SUPPLY VO TS (RMS) PERPLATE (WITHOUT LOAD) 
500 

T 12 BULB 

BASE 
JEDEC GROUP I, 

NQBB-IIB 

1,562 ~ MAX. 

~1,438~ MIN. 
DI

^
A. 

/ \ 

-; i , 
1.377 AMAX. 
1,337 M I N. 

DIA. 

4 6 
MAX, 

a-

92C5-10212 

4 
5.~ 
8 

MAX. 

9265-10233 

10-59 ELECTRON TUBE DIVISION 
RADIO CORPORATION Of AMEtIU. HA0.RISON, NEW JERSEY 

cE-10233 
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5Y3-G, SY3-GT `~~ 

AVE VACUUM RECTIFIER 

GENERAL DATA 
Electrical: 

Filament; Coated: 
Voltage  5 
Current  2 

Mechanical: 

Mounting Position 

ac volts 
  amp 

'Vertical, or Horizontal with pins 
2 and 8 in horizontal Dlane 

Maximum Overall Length . 
Maximum Seated Length. . 
Maximum Diameter  
Bulb  
Base  

5 y3- ~ 
4-5/8" 
4-1/ 16" 
1-13/ 16" 
ST-14 

{Octal `?-Pin 
Basing Designation for BOTTOM VIEW 

Pin 1 - No Connection 

Pin 2 -Filament 
Pin 4 -Plate No.2 

5Y3-GT 

3-3/ B.. 
2-13/ 16" 
1-5/ 16" 
T-9 

Med.-Shell fluter.-Shell 
Octal 5-pin 

  G-5T 

FULL-WAVE RECTIFIER 

Maxieun~ Ratings, Design-Center Yalues• 

PEAK INVERSE PLATE VOLTAGE  
PEAK PLATE CURRENT PER PLATE 
AC PLATE SUPPLY 
VOLTAGE (RMS) PER PLATE 

DC OUTPUT CURRENT PER PLATE 
HOT-SWITCHING TRANSIENT 
PLATE CURRENT PER PLATE 
For duration of 0.2 second maximum 

Pin 6 -Plate No.l 
Pin B - Filament 

Typical Operation with Capacitor-Input Filter 

AC Plate-to-Plate 
Supply Voltage (RMS)   700 

Filter-Input Capacitor   10 
Total Effect. Plate-Supply 

Impedance Per Plate  50 
OC Output Voltage at Input 

to Filter (Approx.): 
62.5 ma. 390 

42 ma. -
125 ma. . 
84 ma. . 

Voltage Regulation, Half-Load 
to Full-Load Current (Approx.). 40 

At Half-Load Cur. of 

At Ful 1-Load Cur. of 3~ 

1400 max. volts 
400 max. ma 

See Rating Chart 
See Rating Chart 

2.2 max. amp 

1000 volts 
10 µf 

140 ohms 

- volts 
610 volts-
- volts 
560 volts 

50 volts 

SAN. 1, 1951 TINE DE►MTMENT 
uow carouna+ a wnu, ~u~osoN, ww xner 

DATA 1 



SY3 - G, SY3 - GT 
FULL—WAVE VACUUM RECTIFIER 

Typical Operation with 

AC Plate-to-Plate 
Supply Voltage (RMS)  

Filter-Input Choke  
DC Output Voltage at Input 

to Fi lter (Approx.l~ 

At Half-Load Cur. of 

At Full-Load Cur. of 

Voltage Regulation, Half
to Full-Load Current 

Tnis value is adequ ate to 
the right ofl ine L=SOH on 
Input to Filter, provided 
For l0 ad currents less 
required for optimum regulation. 

~~ Tnis value is ad equ ate to 
the right ofline L=10H an 
!nput t0 Filter, provided 
For load currents less 
required for optimum regulation. 

AVERAGE 

Choke-Input Filter: 

700 1000 volts 
10' 10" henries 

75 ma. 270 volts 
62.5 rna. - •405 volts 
150 ma. 245 volts 
125 ma. - 390 volts 

-Load 
(Approx.) 25 15 volts 

maintain optimum regulation in the region to 
curve OPERATION CHARACTERISTICS Vith Cnoke-
the load current is not less loan 35 ma. 

than 35 ma., a larger value of inductance i5 

maintain optimum regulation in the region to 
Curve OPERATION CH AR AC TERfSTICS with Choke-
the load Current i5 not less than 50 ma. 

Loan 50 ma., a larger value of inductance is 

PUTE CHARACTERISTLG 
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RATING CHART 
The Rating Chart presents 
between maximum ac 
current derived fi 
of capacitor-input 
presentation gives 
latitude in choice 

The Oyo ration Characteristics 
Cayacitor-InAut Filter 
c urves for such a circuit, 
ary l ines "ADK" the 
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~L~T[ VOLTS DG 

AND OPERATION 
graphical ly 
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jor 
show not only 
butalso 

l imiting current 

IW 

CHARACTERISTICS 
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JAN. 1, 1951 TUBE OEIARTNAENf 
uow carounow a Aweuu, HAllusoM, rew xRSEr 

DATA 1 
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5Y3-G, SY3-GT 
c~ 

AVE VACUUM RECTIFIER 

ships presented on the Rating Chart. 

The Oyeration Characteristics for Full-Wave Circuit >vith 

Choke-Ingot Filter show the typical operating curves for 

such a circuit. They not only show by means of boundary 

l ine "CEK"the l imiting current and voltage relationships 
presented on the RatiaB Chart, but also give information 

as to the effect on regulation of various sizes of chokes. 
The sol id-l ine curves show the do voltage outputs which 
would be obtained if the fi lter chokes had infinite in-
ductance. The long-dash l ines radiating from the zero 
position are boundary l ines .f or various sizes of chokes 
as indicated. The Intersection of one of these l ines with 
a sol id-l ine curve indicates the point on the curve at 
which the choke no longer behaves as though it had infinite 
inductance. To the left of the choke boundary l ine, the 

regulation curves depart from the sol id-t ine curves as 
shown by the representative short-dash regulation curves. 

JAN. 1, 1951 TUBE DEPARTMENT 
RAolO CO[IWATION a AM[[IG. IN[[ISON, NEW 1E RSFT 

DATA 2 
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SY3—GT 
RATING CHART 
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FOR SUITABLE CHOKE VALUESe
SEE CURVE 
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SY3-GT 
OPERATION CHARACTERISTICS 

FULL-WAVE CIRCUIT CAPACITOR INPUT TO FILTER 

600 

- Ef -SA VOLTS AC 
CAPACITOR (C)INPUT TO FILTER~C=101..1i'~ 
TOTAL EFFECTIVE PLATE- SUPPLY IMPEDANCE 

PER PLATE 
50 OHMS FOR CURVES i-5 

140 OHMS FOR CURVES 6-8 
SUPPLY FREQUENCY= 60 CPS , , , , 

CURRENT-qND VOLTAGE-
80UNDARY LINE'ADK' IS 

 ~ -̀-_----"
--G

- "'  THE SAME AS SHOWN ON 
RATING CHART 

w 
F-
J 
lL 

O 
F-

F400 

a 
z 

H 
a 
N 
r 
J 
O 

300 
H 

a 
F 

O 

200 

100 

0 ZO 40 BO SO 100 120 
DC LOAD MILLIAMPERES 

140 160 

OCT. 31,1949 TUBE DEPANTMENT 
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SY3-GT 
OPERATION CHARACTERISTICS 

FULL -WAVE CIRCUIT, CHOKE WPUT TO FILTER 

E{~=5.0 VOLTS ACE SUPPLY ~ FREQUENCY = 60 CPS 
SOLID-LINE CURVES = NI

DUCTANCENFINITE 

LONG-DASH LINES =
CHOKE SIZES IAS SHOWN 

SMAIL-DASH CURVES = FORUREPRESENTATIVE 
CHORE SIZES 

O~S THETSAME ASS OWN BON RATING LCHÀRTK
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5Y4-G 

FULL-WAVE VACUUM RECTIFIER 

The gYq-G is the same as the §Yg-G except for the folla~~ing 

items: 

Mechanical: 
Mounting Position   Vertical, base up or down, or. 

Horizontal 
Base   Med 

Basing Designation fo 

with pins 2 and 7 in horizontal plane 
ium-Shell Octal 8-Pin (JETEC No.BB-11) 
r BOTTOM VIEW  5Q 

Pin 1 -No Connec- 0 © Pin 5 -Plate No.l 
tion Pin 6 - No Connec-

Pin 2 -No Connec- ©' 0 tion 
tion Pin 7 -Filament 

Pin 3 -Plate No.2 Q ~~ Pin 8 -Fi lament 
Pin 4 - No Connec-

tion 0 

5Y4-GT 

FULL-WAVE VACUUM RECTIFIER 

The gYq-GT is the same as the gYg-GT excebt for the following 
items: 

Mechanical: 

Mounting Position   Vertical, base up or down, or 
Horizontal with pins 2 and 7 in horizontal plane 

Base Intermediate-Shell Octal 6-Pin (JETEC No. B6--8~, 
or Short Intermediate-Shel l Octal 6-Pin (JETEC No.B6-48) 

Basing Designation for BOTTOM VIEW   5Q 

Pin 1 -No Connec-
tion 

Pi n Z - No Connec-
tion 

Pin 3 -Plate No.2 
Pin 5 -Plate No.1 
Pin 7 -Filament 
Pin B -Fi lament 

MAY 1, 1955 TUBE DIVISION 
RA010 CORPORATION Of AME RIU, MARRISON. NEW IE RSEY 

DATA 
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5Z3 

FULL-WAVE VACUUM RECTIFIER 

The gZg is the same as the5llq—G except for the following items: 

Mechanical: 

Mounting Position Vertical, base up or down, or 
Horizontal with pins 1 and 4 in horizontal plane 

Maximum Overall Length   5-318" 
Base   Medium-Shell Small 4-Pin (JETEC No.A4-9) 

Basing Designation for BOTTOM VIEW   4C 

Pin 1 - Filament 

Pin 2 - Plate No.2 

Pin 3 - Plate No.1 

Pin 4 - Filament 

MAY 1, 1955 DATA 
T1BE DIVISION 

RA010 COREOGTION OF AMERIU. NARRISON. NFW lF[SEY 
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6AF4-A 
MEDIUM-MU TRIODE 

MINIATURE TYPE 
For U9F TV service 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage   6.3   ac or do volts 
Current 0  225   amp 

Resonant Frequency (Approx.)   7000 Mc 
Direct Interelectrode Capacitances (No external shield): 

Grid to Plate   1.9 µµf 
Grid to Cathode and Heater   2.2 µµf 
Plate to Cathr+e and Heater   0.45 µµf 

CbaraMerlatiea-Clue Al Agllffar: 
Plate Voltage   BO 100 volts. 
Cathode-Bias Resistor   150 150 ohms 
Ampl ification Factor   15 16 
Plate Resistance   2270 2130 ohms 
Transconductance   6600 7500 µmhos 
Plate Current   16 20 ma 

Mechanical: 

Mounting Position   Any 
Maximum Overall Length   1-3/4" 
Maximum Seated Length   1-1/2" 

1-1/B" t 3/32" 3'/a.. 
T-5-1/2 

(JETEC No.E7-1) 
Basing Designation for BOTTOM VIEW   7DK 

Length, Base Seat to Bulb Top (Excluding tip) 
Maximum Diameter  
Bulb  
Base   Small-Button Miniature 7-Pin 

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

Pin 5 -Cathode 
Pin 6 -Grid 
Pin 7 - Plate 

03CILLATOR IN UHF TELEVISION RECEIVERS 

McXialea~ Ratinga, Design-Center Values: 

DC PLATE VOLTAGE  
DC GRID VOLTAGE  
DC GRID CURRENT  
PLATE INPUT 
PLATE DISSIPATION 
DC CATHODE CURRENT  
PEAK HEATER-CATHODE VOLTAGE: 

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

•, ~: See next page. 

150 max. volts 
-50 max. volts 
8 max. ma 

2.5 max. watts 
2  25 max. watts 
28 max. ma 

50 max. volts 
50amax. volts 

NOV. 5, 1954 n~ olvlslor~ 
crow cgrounrr or ,wenu, nuiowa, eaw rtuer 

TENTATIVE DATA 



6AF4-A 

MEDIUM-MU TRIODE 

Typical Operation as Oscillator at 950 Mc: 

DC Plate Voltage   100 volts 
DC Grid Voltage   -4 volts 
From a grid resister of   10000 ohms 

DC Plate Current   22 ma 
DC Grid Current (Approx  )   400 camp 
Useful Power Output   io0 row 

Maximum Circuit Values: 

Grid-Circuit Resistance: 
For fixed-bias operation   Not recommended 
For cathode-bias operation 0  5 max. megohm 

IS is rec ommenaed loaf the heater 
mize the effects of variation in 
tween SUDes. 

• The do component must not exceed 25 volts. 

De kept at cathode potential to mini—
the heater—to-cat node capacitance De—

OPERATING CONSIDERATIONS 

The mouniinq arrangement should insure that the tube is 

held secure by its socket. Unless this recommendation is 
fol lowed, the generated frequency may change by as much 

as 10 megacycles per second. A conventional miniature 

t u6e shield and an external clamping arrangement are 

recommended. 

The base bins of the 6AF4—A fit the miniature 7—contact 

socket. The socket should be of the mica—fi l led, rubber, 

or ceramic type 

NOV. 5, 1954 ~uee dwsioni tENTATIVE DATA 
IApiO CORPORATION W AAtllRIG, NAt[I[ON, NEW R[[E1 



6AW 8 
AVERAGE CHARACTERISTICS 

TRIODE UNIT 

Ef = 6.3 VOLTS 
PLATE VOLTS = 200 '•'•'  . •. ••••  

Ntitltl\~~tltltl  
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GRID VOLTS 

O 

JUNE 16,1955 TUBE DIVISION 
RADIO CCtgtAtlON tM MAEtIG, XARRISON, NEW 1ftSEY 

92CM-8647 



6AW8 
AVERAGE CHARACTERISTICS 
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6AW8 
AVERAGE CHARACTERISTICS 

PENTODE UNIT 
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6AX~-GT 

Half-Wave Vacuum Rectifier 
For Television Damper Service 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: f 
Voltage (AC or DC)   6.3 t 10% volts 
Current at 6.3 volts  1.2 amp 

Direct Interelectrode Capacitances 
(Approx.):n 
Plate to cathode and heater   5 µµf 
Cathode to plate and heater   8.5 µµf 
Heater to cathode   4 µµf 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  3-5/16" 
Maximum Seated Length   2-314" 
Maximum Diameter  1-9/32" 
Dimensional Outl ine   See General Section 
Bulb T9 
Base  Intermediate-Shell Octal 5-Pin, ~.. 

Arrangement 2 (JEDEC Group 1, No. 65-82), 
Intermediate-Shell Octal 5-Pin 

with External Barriers, Arrangement 2 
(JEDEC Group 1, No. B5-147), 

Short Intermediate-Shell Octal 5-Pin 
with External Barriers, Arrangement 2 

(JEDEC Group 1, No. BS-85), or 
Short Intermediate-Shell Octal 6-Pin 
with External Barriers, Arrangement 1 

(JEDEC Group 1, No. B6-60) 
Basing Designation for BOTTOM VIEW  4CG 

Pin lb -Same as 
Pin 2 

Pin 2 -Internal Con-
nection—
Do Not Usec 

Pin 3 -Cathode 
Pin 5 -Plate 
Pin 7 -Neater 
Pin 8 -Heater 

DAMPER SERVICE 

Ma~:lmum Ratings, Design-Maximum Values: 
For oyeration in a gz5-line, go-frame systemd

PEAK INVERSE PLATE VOLTAGE°  4400 max. volts 
PEAK PLATE CURRENT 825 max. ma 
DC PLATE CURRENT 137 max. ma 
PLATE DISSIPATION  5 max. watts 

+ Indicates a change. 

~ RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, R. J. 

CATA 
3-61 



bAX4-GT 
PEAK HEATER—CATHODE VOLTAGE: 

Heater negative with respect to cathode. 4400f max. volts 
Heater positive with respect to cathode. 3009 max. volts 

Characteristics, Instantaneous Test Condition: 

Tube Voltage Drop for plate ma. _ 250. 32 volts 

a 
b 

a 

e 

f 

9 

Without external shield. 

On the 5—pin bases, pin 1 as well as pins u and 6 is omitted. 

Socket terminals 1;2,4 and 6 should not be used as tie points. 

As described in "Standards of Good Engineering Practice Concerning 
Television Broadcast Stations," Federal Communications Commission. 

This rati ~g is appl icable when the duty cycle of the voltage pulse does 
not exceed 15 per cent of one horizontal scanning cycle.. In a 525—
l ine, 90—f ram€ system, 15 per cent oP one horizontal sc ann~ng cycle is 
10 microseconds. 
The do component must not exceed 900 voYt s. 

The do component must not exceed 100 volts. 

Indicates a change. 

AVERAGE PLATE CHARACTERISTIC 

0 10 20 30 40 
DC PLATE VOLTS 

50 60 

92CS-7829 

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



bAYll 
Twin Diode—High-Mu-Twin Triode 

DUODECAR TYPE 

Electrical: 

Heater Characteristics and Ratings: 
Voltage (AC or DC)  6.3 t 0.6 volts 
Current at heater volts = 6.3   0.690 amp 
Peak heater—cathode voltage (Each unit): 

Heater negative with respect to cathode. 200 max. volts 
Heater positive with respect to cathode. 2008 max. volts 

Direct Interelectrode Capacitances:b 
Each Diode Unit: 

PO to (KD,H)   2.0 pf 
KO to (Pp,H)   5.5 pf 

Each Triode Unit: 
Grid to plate   2.2 pf 
Input: GT to (KT,H)  2.0 pf 
Output: PT to (KT,H) 0  22 pf 

GT to Ppp 0  08 max. pf 
GT1 to GT2 0  01 max. pf 
PT1 to PTz 0  48 pf 

Mechanical: 

Operating Position  Any 
Type of Cathodes  Coated Unipotential 
Maximum Overall Length 1  875" 
Seated Length 1  250" to 1.500" 
Diameter 1  062" to 1.188" 
Dimensional Outl ine   See General Section 
Bulb T9 
Base Small —Button Duodecar 12—Pin (JEDEC No.E12-70) 

Basing Designation for BOTTOM VIEW  12DA 
Pin 1 —Heater 
Pin 2 —Cathode of 

Diode Unit No.2 
Pin 3 —Plate of 

Diode Unit No.2 
Pin 4 —Cathode of 

Triode Unit No.2 PTz 
Pin 5 —Grid of cTz (~ p G 

Triode Unit No.2 
Pin 6 —Plate of 

Triode Unit No.2 
Pin 7 —Plate of 

Triode Unit No.l 
Pin 8 —Grid of 

Triode Unit No.l 
Pin 9 —Cathode of 

Triode Unit No.l 
Pin 10 —Plate of 

Diode Unit No.l 
Pin 11 —Cathode of 

Diode Unit No.1 
Pin 12 —Heater 

PTI 

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

DAT4 
6-64 



bAYll 

Characteristics, Class Al Ampl ifier (Each Triode Unit): 
Plate Voltage  250 volts 
Grid Voltage   —2.0 volts 
Ampl ification Factor   100 
Plate Resistance (Aporox.)   52700 ohms 
Transconductance   190C ,mhos 
Plate Current  1.2 ma 

TRIODE UNITS — AMPLIFIER — Class AI 

Values are }o r. Each Unit 
Maximum Ratings, Design—Maximum Values: 

Plate Voltage  330 volts 
DC Grid Voltage: 

Negative   50 volts 
Positive   0 volts 

Plate Dissipation  1 watt 

D I ODE UNITS — Two 
Values are for Each Unit 

Maximum Ratings, Design—Maximum Values: 

Plate Current 5 max. ma 

Characteristics, Instantaneous Value: 

Plate Current for plate volts = 5  18 ma 

a the do component must not exceed ioo volts. 
b 

Without external shield. 

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



Characteristics: 

Plate Voltage 100 180 250 
Grid-No.2 Voltage 100 75 100 
Grid-No.l Voltage -3 -3 -3 
Plate Resistance (Approx.) 0.3 1.0 0.8 
Transconductance  950 840 1000 

Flndicates a change. 

(continued on next page) 

6B~ 
687 

TWIN DIODE—REMOTE-CUTOFF PENTODE 

GENERAL DATA 
Electrical: 

Neater, for Unipotential Cathode: 
Voltage  6.3   ac or do volts 
Current  0.3   amp 

Direct Interelectrode Capacitances (Pentode Unit): 
µµf 
µµf 
µµf 

Grid No.i to Plate°. 0.007 max. 
input 3.5 - 
Output  9.5 

° Mi[h ex[e rrel shield connected to Catnode. 

Mechanical: 

Mounting Position  Any 
Maximum Overal l Length   4-17/32" 
Seated Length  3-25/32" t 1!8" 
Maximum Diameter   1-9/16" 
Bulb   ST-12 
Cap  Small 
Base   Small-Shell Small 7-Pin 

Basing Designation for BOTTOM VIEW   7D 

Pin 1 -Heater 
Pin 2 -Pentode 

Plate 
Pin 3 -Pentode 

Grid No.2 
Pin 4 -Diode No.2 

Plate 

Pin 5 -Diode No.l 
Plate 

Pi n 6 - Cathode, 
Pentode 
Gr,i d No.3 

Pin 7 -Heater 
Cap - Pentode 

Grid No.l 
PENTODE UNIT 

AMPLIFIER -Class Al 

Maximum Ratings, Design-Center Values: 

PLATE VOLTAGE  300 max. volts 
GRID-No.2 (SCREEN) VOLTAGE   125 max. volts 
GRID-No.2 SUPPLY VOLTAGE   300 max. volts 
GRID-No.l (CONTROL-GRID) VOLTAGE: 
Positive bias value  0 max. volts 

PLATE DISSIPATION  2.25 max, watts 
GRID-No.2 DISSIPATION  0.3 max. watt 
PEAK HEATER-CATHODE VOLTAGE: 

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

250 volts 
125 volts 
-3 volts 
0.6 megohm 
1125 µmhos 

DEC. 30, 1947 TUB DEPARTMENT 
RADIO CORIORATION OE AMERIG. NARRISON, NEW JERSEY 

DATA 



6 87 
TWIN DIODE- REMOTE-CUTOFF PENTODE 

Grid-No.l Bias (Approx.) for 
Cathode-Current Cutoff -17 -13 -17 -21 volts 

Plate Current  5.8 3.4 6 9 ma 

Grid—No.2 Current  1.7 0.9 1.5 2.3 ma 

DIGDE UNITS 

Maximum Ratings, Design-Center Values: 

PLATE CURRENT (For Each Diode)  1.0 max. ma 

Diode Considerations: 

See front of this Section. 

For additional data, refer to RESISTANCE-COUPLED 
AMPLIFIER CBARTS at the front of this Section. 

The curve shoflm under type ~Bry also agglies to 
the pentode unit of the 6Bry. 

-~InCicates a change. 

~~ 

°~ 

v 

DEC. 30, 1947 
TUBE DEPARTMENT 

RADIO COREORATION Of AMERICA, NARRISON, NEW IERSEY 

DATA 



6B7 
AVERAGE PLATE CHARACTERISTICS 

PENTODE UNtT 
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AVERAGE CHARACTERISTICS 
PENTODE UNIT 

GRID-NQI VOLTS 
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6BD4-A 
SHARP-CUTOFF BEAM TRIODE 
HIGH-VOLTAGE, LOW-CURRENT, REGULATOR TYPE 

Supersedes Tyye 15BDq 

GENERAL DATA 

Electrical: 

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

Direct Interelectrode Capacitances: 
Grid to Plate   1.0   µµf 
Input   3.8   µµf 
Output   0.04 max  µµf 

Ampl ification Factor 1650 

Mechanical: 

Mounting Position     Any 
Maximum Overall Length   5-1/8" 
Seated Length   4-1/2" t 1/8" 
Maximum Diameter   

1-X3/3~~~ 

Weight (Approx  ) Z  7 oz 
Bulb   T-12 
Cap   Small .1JETEC No.Cl-1) 
Base Short Jumbo-Shell Octal 6-Pin (JETEC No.B6-73) 

BOTTOM VIEW 

Pin 1--Cathode 

Pin 2 -Heater 
Pin 3 -No 

Connection 

Pin 5 -Grid 

Pin 7 -Heater 
Pin S~No 

Connection 

Cap - Plate 

VOLTAGE-CONTROL SERVICE 

Maximum Ratings, Design-Center Values: 

DC PLATE VOLTAGE   27000 max. volts 

UNREGULATED DC SUPPLY VOLTAGE   55000 max. volts 

GRID VOLTAGE: 
DC value   -125 max. volts 

Peak value   -550 max. volts 

DC PLATE CURRENT   1.5 max. ma 
PLATE DISSIPATION   25 max. watts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode 180 max. volts 

Heater positive with respect to cathode 180 max, volts, 

Typical Operation As Shunt Voltage-Regulator Tube 
In Accompanying Circuit: 

Unregulated Supply: 
DC voltage   29800 36300 volts 

Equivalent resistance   8 8 megohms 

JUNE 14, 1954 TUBE DIVISION TENTATIVE DATA 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



6BD4-A 
SHARP-CUTOFF BEAM TRIODE 

Voltage Divider Values: 
R1 (5 watts)  120 220 megohms 
R2 (2 watts)  1 ), megohm 
R33 (1/2 watt)  2 3 megohms 

Reference Voltage Supply: 
DC value  500 500 volts 
Equivalent resistance  1000 1000 ohms 

Effective Grid-Plate Transconductance 138 116 µmhos 
DC Plate Current: 
For load current of 0 ma  1055 1035 µamp 
For load current cf 1 ma  100 100 µamp 

Regulated DC Output Voltage: 
For load current of 0 ula  20000 27000 vol,is 
For load current of 1 ma  19700 26500 volts 

Maximum Circuit Values: 

Grid-Circuit Resistance: 
With unregulated supply having 

an equivalent resistance of 
at least 8 megohms  4 max, megohms 

'With unregulated supply having 
an equivalent resistance less 

than S megohms See accom9anying curve 

CHARACTERISTICS RANGE VALUES FGR EQUIPMENT DESIGN 

Note Nin. Max. 

Heater Current  1 0.54 0.66 amp 

Grid Voltage (11  1,2 -7 - volts 

Grid Voltage (2)  1 3 - -40 volts 

Grid-Voltage Change 1,4 - 9 volts 

Note is With heater voltage of 6.3 volts ac or dc. 

Note 2: Wlth do plate voltage of 30000 volts and do plate current of 1 ma. 

Note 3: With Oc pl ete voltage oT 30000 volts and do plate current of 0.1 
ma. 

Mote u: Difference between grid voltage (1) antl grid voltage (2). 

OPERATING NOTES 

Oyeration of the bBDq-A with a bLate voltage above ayflroxi-
mately 16000 volts (absolute value/ results in the yro-
duction of x-rays which can constitute a health hazard on 
prolonged exposure at close range unless the tube is 
adequately shielded. Relatively simple shielding should 
prove adequate, but the need for this precaution should 
be considered in equipment design. 

JUNE 14, 1954 tueE gVIS10W TENTATIVE DATA 
uo~o cwrounoW of ~weou. WuusoN. rew xun 
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SHUNT VOLTAGE-REGULATOR CIRCUIT 
EQUIVALENT RESISTANCE 

OF DC SUPPLY 
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6BD4 -A '~ 

TOFF BEAM TRIODE 

UNREGULATED REGULATED 
HIGH-VOLTAGE R2 DC OUTPUT 
DC SUPPLY ~ VOLTAGE 

VOLTAGE SUPPLY 92C5 -8071R2 

Typical performance data for this DaSic circuit with Certain 
characteristics of the unregulated do supply and related voltage-
tlivider values are given in the above tabulated data. Other com-
binations are feasible within the maximum ratings and the maximum 
circuit values for Lhe6804-A. 
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EQUIVALENT RESISTANCE OF 
UNREGULATED DC VOLTAGE 

SUPPLY—MEGONMS 
92C5-606871 

Devices and arrangements shown or described herein may 
use Patents of RCA or others. Information contained 
herein is furnished without responsibility by RCA for 
its use and without prejudice to RCA•s Datent rights. 
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6BD4—A 

AVERAGE TRANSFER CHARACTERISTICS 
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6BE6 

PENTAGRID CONVERTER 
MINIATURE TYPE 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  6 3 
Current  0 3 

Direct Interelectrode 
Capacitances: 

Grid No.3 to All Other 
Electrodes (RF Input) . 

Plate to All Other Elec-
trodes (Mixer Input). . 

Grid No.l to All Other 
Electrodes (Osc. Input) 

Grid No.3 to Plate 
Grid No.3 to Grid No.l• . 
Grid No.l to Plate 
Grid No.l to Cathode 

and Grid No.S 
Cathode and Grid No.5 to 

All Other Electrodes 
Except Grid No.l 

o JE7EC No.316 connected to pin No. 2. 

MlCh8nIC81: 

ac or do volts 
amp 

+rith[!,c With 
Shield Shield° 

7 max. 7 max. µµf 

8 13 µµf 

5.5 max. 5.5 max. µµf 

0.30 max. 0.25 max. µµf 
0.15 max. 0.15 max. µµf 
0.1 max. 0.05 max. 'µµf 

3 3 µµf 

15 20 µµf 

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

Maximum Diameter   
3/4,~ 

Bulb   T-5-1/2 
Base   Small-Button Miniature 7-Pin (JETEC No.E7-1) 

Basing Designation for BOTTOM VIEW   7CH 

Pin 1 -Grid No.l C1 © Pin 5 -Plate 
Pin 2 -Cathode, © O Pin 6 -Grid No.2, 

Grid No.S l( + Grid No.4 
Pin 3 —Heater ~3tv O Pin 7 -Grid No.3 
Pin 4 -Heater 

CONVERTER 

MaxlmUm RatingS, Design—Center Values: 

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

Negative Bias Value  
Positive Bias Value  

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

300 max. volts 

50 max. volts 
0 max. volts 

100 max. volts 

300 max. volts 

F-!nditates a [Mange 

MAY 3, 1954 TUBE DIVISION 
RADIO CO[,ORATION Of AMERICA. HARYi50N, 

NEW JERSEY 

Hare 
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6BE6 

PENTAGRID CONVERTER 

TOTAL CATHODE CURRENT   14 max. ma 
PLATE DISSIPATION   1 max. watt 
GRIDS-No.2 & No.4 INPUT   1 max. watt 
PEAK HEATER -CATHODE VOLTAGE: 
Heater negative with respect to cathode 90 max. volts 
Heater positive with respect to cathode 90 max. volts 

Characteristics - Seyarate Excitation:' 

Plate Voltage   100 250 volts 
Grids-No.2 & No.4 Voltage   100 100 volts 
Grid-No.3 Voltage   -1.5 -1.5 volts 
Grid-No:l (Oscillator Grid) 

Voltage (rms)   10 10 volts 
Grid-No.l Resistor   20000 20000 ohms 
Plate Resistance (Approx.) 0.4 1 megohm 
Conversion Transconductance   455 475 µmhos 
Grid-No.3 Voltage (Approx.) for 

conversion transconductance of: 
l0 µmhos   -30 -30 volts 
100 µmhos   -6 -6 volts 

Plate Current   2.6 2.9 ma 
Grids-No.2 & No.4 Current   7 6.8 ma 

Grid-No.1 Current   0.5 0.5 ma 
Total Cathode Current   10.1 10.2 ma 

ROTE: with grids—N o.2 F No.4 and plate at 100 volts, grids—No.i 8 No.3 at 

zero volts, and signal appl ied to grid No. i, the oscillator trans—
conductance (not oscillating) is 7250 micromhos; [he cathode current 

is 25 mill iamDe res; and the amyl ificati pn factor is 20. Grid—No.l 
voltage (app ro x.) for plate current of 10 microamperes is —11 
vol LS. 

'E The ChBrdCterlatic5 Shown Wlth SeCGrate excitation. cOrreaDOnd very 
cl ose l,y with Loose obtained in a self—excited oscillator circuit oper—

ating with zero Dias. 

—~Indicat es a change 

\.,s' 

MAY 3, 1954 TUSE DIVISION 
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6BK7-A 
MEDIUM-MU TWIN TRIODE 

9 —PIN MINIATURE TYPE 

GENERAL DATA 

-~ 

Electrical: 

Heater, for Unipotential Cathodes: 
Voltage  6.3   ac or do volts 
Current 0  45  amp 

Direct Interelectrode Capacitances:° 
Unit No.i Unit No.2 

Grid to plate  1.8 1.8 µµf 
Grid to cathode, internal 
shield, and heater   3 3 µµf 

Plate to cathode, internal 
shield, and heater   1 0.9 µµf 

Heater to cathode  2.8 3 µµf 
Plate to cathode 0.22 0.22 µµf 
Cathode to grid, internal.
shield, and heater   6 6 µµf 

Plate to grid, internal 
shield, and heater   2.4 2.4 µµf 

Grid of unit No.1 to grid 
of unit No.2 0  004 max. µµf 

Plate of unit No.1 to plate 
of unit No.2 0  075 max. µµf 

Characteristics, Class Ai Ampl ifier (Each Unit): 

Plate—Supply Voltage   150 volts 
Cathode Resistor   56 ohms 
Ampl ification Factor   43 
Plate Resistance (Approx.)   4600 ohms 
Transconductance   9300 µmhos 
Plate Current  18 ma 
Grid Volts (Approx.) for 

plate current of 10 µamp   —11 volts 

Mechanical: 

Mounting Position Any 
Maximum Overall Length   2-3/16" 
Maximum Seated Length  1-15/16" 
Length, Base Seat to Bulb Top (Excluding tip) 1-9/16" t 3/32" 
Maximum Diameter   7/8" 
Dimensional Outl ine See General Section 
Bulb   T6-1/2 
Base   Small—Button Noval 9—Pin (JETEC No.E9-1) 

Basing Designation for BOTTOM VIEW   9AJ 

Pin 1 —Plate of 
Unit No.2 

Pin 2 —Grid of 
Unit No.2 

Pin 3 —Cathode of 
Unit No.2 

Pin 4 —Heater 
Pin 5 —Heater 

Pin 6 —Plate of 
Unit No.l 

Pin 7 —Grid of 
Unit No.1 

Pin 8 —Cathode of 
Unit No.1 

Pin 9 —Internal 
Shield 

° Without external shield. + Indicates a clfang e. 

2-57 
TUBE DIVISION 

RADIO CORRORAiiON OF AMERICA. HARRISON. NEW IE R SEY 

DATA 
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6BK7-A 

MEDIUM-MU TWIN TRIODE 

AMPLIFIER - Class A I

Values are }or Each Unit 

Maximum Ratings, Design-Center Values: 

PLATE VOLTAGE 300 max. volts 
GRID VOLTAGE: 

Negative bias value 50 max. volts 
PLATE DISSIPATION 2.7 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 200 max. volts 
Heater positive with respect to cathode 200• max. volts 

~ Under cutoff conditions in cascod a—type circuits witn direct—Coupled 
drive, it i5 De rmissiDle for Lhis voltage to De a5 high as 300 volts. 

• The do component must not exceed 10o volts. 

Indicates a change. 

2-57 
TUBE DIVISION 

RADIO CORPORATION OF AMERIG, NA0.0.1SOIJ, NEW lE [SEY 
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6BK7-B 
MEDIUM-MU TWIN TRIODE 

9-PIN MINIATURE TYPE 

Intended For use in eouipment hauin¢ 
.series heater-stringy arrnnQement 

The 6BX7-B is the same as the 6Bll7-A except for the follow 
items: 

Heater, for Unipotential Cathodes: 
Voltage  6.3   ac or do volts 
Current 0  45  amp 
Warm-up time (Average) 11  sec 
For definition of heater uxirm-ub time and method of determining 
it, see sheet HEATER WARM-UP TIME MEASUREMENT at front of 
this Section. 

6 

6 

2-57 TUBE DIVISION DATA 
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.6BL4 
HALF-WAVE VACUUM REGTIFIER 

For Television Damper Service 

fiENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  6 3 
Current  3 0 

Direct Interelectrode Capacitances (Approx.):o 
Plate to heater and cathode 11  5 iµtf 
Cathode to heater and plate  16 fµtf 
Heater to cathode  5 pµf 

Mechanical: 

ac or do volts 
amp 

Mounting Position  Any 
Maximum Overall Length   4-5/8" 
Maximum Seated length  4-1/16" 
Maximum Diameter   1-23/32" 

T-12 Bulb 
Base   Short Jumbo-Shell Octal 8-Pin with 

External Barriers (JETEC No. 88--71) 
Basing Designation for BOTTOM VIEW   BGB 

Pin 1 - Internal 
Connection-
Do Not_Use 

Pin 2 - Same As 
Pin 1 

Pin 3 - Cathode 

DAMPER SERVICE 

Pin 4 - Same as 
Pin 1 

Pi n 5 - Plate 
Pin 6 - Same as 

Pin 1 
Pin 7 - Heater 
Pin 8 - Heater 

NaX1111UR Ratings, Design-Center Values 8zceyt as Noted: 

For operation iri a gag-line, 3o-frame system°

PEAK INVERSE PLATE VOLTAGE 
(Absolute value)#  4500' max. volts 

PEAK PLATE CURRENT   1200 max. nla 

DC PLATE CURRENT   200 max. ma 
PLATE DISSIPATION  8 max, ma 
PEAK HEATER-CATHODE VOLTAGE: 

Heater neyalive with respect to 
cathode (Absolute value)  4500~~ max, volts 
Heater positive with 
respect to cathode  300m max. volts 

0 Without external shield. 

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

+~ This rating i5 apPl lcaDle where Lne duty cycle Of Che voltage pulse 
does not exceed 15 per cent of one hdriidnt al scanning cycle. In a 
525—l ine, 30 frame system, 35 Der cent of one horizontal scanning 
cycle i5 SO microseconds. 

~ Under n0 ci rC umst an[e5 Should LhiS aD Sol ute value De exC eeded. 

~ Tne tic componen[ must not exceed 900 volts. 

~ The do component must not exceed 100 volts. 

A 

MAR. 1, 1955 TUBE DIVISION TENTATIVE DATA 
[ADIO CORRORATION OF AMERIU, NA[[ISON, NEW lE[SEY 



6B L4 
HALF-WAVE VACUUM RECTIFIER 
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AVERAGE PLATE CHARACTERISTIC 
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6C85 

BEAM POWER TUBE 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  6.3 
Current  2.5 

ac or do volts 
  amp 

Direct Interelectrode Capacitances (Approx.):°
Grid No.l to plate   0.8 µµf 
Grid No.l to cathode 6 grid No.3, 

grid No.2, and heater  24 µµf 
Plate to cathode & grid No.3, 

grid No. 2, and heater  10 µµf 

Cherecterletica, Clese A I AeDlifier: 

Plate Voltage  75 175 volts 
Grid-No.2 (Screen) Voltage   150 175 volts 
Grid-No.l (Control-Grid) Voltage C -30 volts 
Mu-Factor, Grid No.2 to Grid No. 1. - 3.B 
Plate Resistance (Approx.)   - 5000 ohms 
Transconductance   - 8800 µmhos 
Plate Current  460` 90 ma 
Grid-No.2 Current  42' 6 ma 
Grid-No.l Voltage (Approx.) 

for plate current of 1 ma  - -60 volts 

Mechanical: 

Mounting Position Any 
Maximum Overall Length   5-1/8" 
Seated length  4-7/16" t 5/32" 
Maximum Diameter   2-1/16" 
Bulb  ST-16 
Cap Small (JETEC No.Cl-1) 

Base   Short Jumbo-Shell Octal 8-Pin with 
External Barriers (JETEC No. 88-71) 

Basing Designation for BOT'i0M VIEW   8G0 

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

Grid No.3 
Pin 4 - Grid No.l 
Pin 5 - Grid No.l 

Pin 6 - Cathode, 
Grid No.3 

Pin 7 - Heater 
Pin 8 - Grid No.2 
Cap - Plate 

o without external spiel d. 

' These values can De measured Dy a method involving a recurrent wave 
form such Coat the plate dis5ipat ion end gri6-No.i Input well De kept 
within ratings ~in order to Qrev ent damage to the tube. 

MAR. 1, 1955 1lIBE ~~~ TENTATIVE DATA 
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6CB5 
BEAM POWER TUBE 

HORIZONTAL DEFLECTION #MPLIFIER 

Maxlmtlm RatingSF Design-Center Values Escegt as Noted: 
For operation in a g2g-line, go-frame system°

DC PLATE VOLTAGE   700 max. volts 
PEAK POSITIVE-PULSF~ PLATE VOLTAGE 
(Absolute Value)   6800® max. volts 

PEAK NEGATIVE-PULSE PLATE VOLTAGE  1500 max. volts 
OC GRID-No.2 (SCREEN) VOLTAGE  200 max. volts 
DC GRID-No.l (CONTROL-GRID) VOLTAGE. -50 max, volts 
PEAK NEGATIVE-PULSE GRID-No.1 VOLTAGE. 200 max. volts 
~ PLATE CURRENT   200 max. ma 
GRID-No.2 INPUT 3  6 max. watts 
PLATE DISSIPATIONt   23 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 200 max, volts 
Heater positive with respect to cathode. 200 max. volts 

BULB TEMPERATURE (At hottest point on 
bulb surface)  210 max, oC 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance   0.47 max, megohm 

~ As described in •Standartls of Gootl Engineering Practice Concerning 
Television Broadcast Stations", federal Communications Commission. 

N ine duration of the voltage pulse must not exceed 15 per cent of one 
norizontal scanning cycle. In a 525-l ine, 30-frame system, 15 Der 
rent of one horizontal scanning cycle is 10 microseconds. 

® under n0 Ci ccumst antes Should LhiS a0 sol ute value be exceeded. 

~ The do component must not exceed 100 volts. 

f It is essential Loaf the plate dissipation be l imited in the even[ of 
loss of grid signal. for this purpose, some protective means such as 
a cathode resistor of suitable value be employed. 

MAR" 1, 1955 TUB DIVISION TENTATIVE DATA 
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6CB5 

AVERAGE PLATE CHARACTERISTICS 
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AVERAGE PLATE CHARACTERISTICS 
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6CL8 

MEDIUM-MU TRIODE-
SHARP-CUTOFF TETRODE 

9-PIN MINIATURE TYPE 

Intended for use as VAF oscillator and mixer 
in TY receivers hauin~ series heater-string arran;sement 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathodes: 
Voltage  6.3   ac or do volts 
Current 0  45  amp 
Warm-up time (Average) 11  sec 
For definition of heater uxirm-uq time and method o} determining 
it, see sheet ]IEATER WARM-UP TIME MEASUREMENT at front o} 
this Section. 

Direct Interelectrode Capacitances: 

Triode Unit: 
Grid to plate 
Grid to cathode and heater  
Plate to cathode and heater 

Tetrode Unit: 

Without With 
External External 
Shield Shield°

1.8 1.8 µuf 
2.7 2.7 µµf 
0.4 1.2 µµf 

Grid No.l to plate 0  028 max. 0.016 max. µµf 
Grid No.l to cathode, 

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

Heater to cathode  2.5 2.5~ µµf 

Characteristics, Class A I Ampl ifle r, 

Triode 
Unit 

Tetrode 
Unit 

Plate Voltage  125 125 volts 
Grid-No.2 {Screen-Grid) Voltage  - 125 volts 
Grid-No.l (Control rid) Voltage  - -1 volt 
Cathode Resistor   56 - ohms 
Amplification Factor   40 -
Plate Resistance (Approx.) 5000 100000 ohms 
T ransconductance   8000 5800 Eunh os 
Plate Current  15 12 ma 
Grid-No.2 Current  - 4 ma 
Grid-No.1 Voltage (Approx.) for 

plate µa. = 10   -9 -10 volts 

Nechanical: 

Operating Position 
Maximum Overall Length   2-3/16" 
Maximum Seated Length  1-15/16" 
Length, Base Seat to Bulb Top(Excluding tip). 1-9/16" f 3/32" 

°, ~: see next page. 

Any 

7-56 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
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6CL8 

MEDIUM-MU TRIODE-
SHARP-CUTOFF TETRODE 

Maximum Diameter  7/8" 
Dimensional Outl ine   See General Section 
Bulb  T6-1/2 
Base Small-Button Noval 9-Pin (JETEC No.Eg-1) 
Basing Designation for BOTTOM VIEW  9FX 

Pin 1 -Triode Grid 
Pin 2 -Triode Plate 
Pin 3 -Triode 

Cathode 
Pin 4 -Heater 
Pin 5 -Heater 
Pin 6-Tetrode Plate 

Pin 7-Tetrode 
Grid No.2 

Pin 8-Tetrode 
Cathode 

Pin 9-Tetrode 
Grid No.l 

CONVERTER SERVICE 

Maximum Ratings, Design-Center Values: 
Triode Unit Tetrode Unit 
as Os c. as Mixer 

PLATE VOLTAGE   300 max. 300 max. volts 
GRID-No.2 (SCREEN-GRID) 

SUPPLY VOLTAGE  - 300 max. volts 
GRIP-No.2 VOLTAGE - See Grid-No.a Inqut 

Rating Chart at }rout o} Receiving Tube Section 
GRIP-No.1 (CONTROL~RID) 

VOLTAGE: 
Positive bias value 0 max. 0 max. volts 

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

up to 150 volts - 0.5 max. watt 
For grid-No.2 voltages 

between 150 and 
300 volts   - See Grid-No.a Inqut 

Rating Chart at }rout o} Receiving Tube Section 
PLATE DISSIPATION 2.7 max. 
PEAK HEATER-CATHODE 
VOLTAGE: 
Heater negative with 

respect to cathode. 200 max. 
Heater positive with 

respect to cathode. 200• max. 

Maximum Circuit Values: 
Triode 
Unit 

2.8 max. watts 

200 max. volts 

200 max. volts 

Tetrode 
Unit 

Grid-No.i-Circuit 
Resistance: 
For fixed-bias operation 0.5 max. 0.25 max. megohm 
For cathode-bias 

operation   1 max. 1 max. megohm 
~, ~, ~: See next page. 

7-56 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
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6CL8 

MEDIUM-MU TRIODE-
SHARP-CUTOFF TETRODE 

~ With external shield JETEC Mo.315 connected to cathode of un 
test except as noted. 

~ With external shield JETEC No.315 connected to ground. 

• The do component must not exceed 100 volts. 

under 

7-58 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
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6CM7 

MEDIUM-MU DUAL TRIODE 
With ]Diaslmlliar Units 
9-PIN MINIATURE TYPE 

Intended for use in equipment having 
serfes heater-strtnQ arrangement 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathodes: 
Voltage  6.3   ac or do volts 
Current  0.6  amp 
Warm-up time (Aversge) 11  sec 

For definition of heater uurm-uy time and method of determining 
it, see sheet HEATER WARM-UP TIME MEASUREMENT at front of 
this Section. 

Direct Interelectrode Capacitances (Approx.):° 

Unit No.i Unit No.z 
Oscillator Amplifier 

Grid to plate  3.8 3 µµf 
Grid to cathode and heater 2 3.5 µµf 
Plate to cathode and heater 0.5 0.4 µµf 

thareeteristics, Class A i A~pl ifisr; 

Unit No.i Unit No.z 
Oscillator Amplifier 

Plate Voltage  200 250 volts 
Grid Voltage   -7 -8 volts 
Ampl ification Factor 20 18 
Plate Resistance (Approx.) 11000 4100 ohms 
Transconductance   2000 4400 µmhos 
Plate Current  5 20 ma 
Plate Current for grid 

voltage of -10 volts 1 - ma 
Grid Voltage (Approx.) 
for plate current of 
10 microamperes  -14 - volts 

Mechanical: 

Mounting Position  Any 
Maximum Overall Length   2-5/8" 
Maximum Seated Length  2-3/8" 
Length, Base Seat to Bulb Top (Excluding tip). 2" t 3/32" 
Maximum Diameter   7/8" 
Dimensional Outl ine  See Genera! Section 
Bulb   T-6-1/2 

° Mi to out external shielo. 

JULY 1, 1955 nA[ ~~~ TENTATIVE DATA 1 
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6CM 7 

MEDIUM-MU DUAL TRIODE 
With Dissimiiiar Units 

Base   Small-Button Noval 9-Pin (JETEC No.E9-1) 
Basing Designation for BOTTOM VIEW   9ES 

pin 1 -Plate of 
Unit No.2 

P i n 2 - No Connec-
tion 

Pin 3 -Cathode of 
Unit No.l 

pin 4 -Heater 
Pin 5 -Heater 

Pin 6 -Plate of 
Unit No.l 

Pin 7 -Grid of 
Unit No.l 

Pin B -Grid of 
Unit No.2 

P i n 9 - Cathode of 
Unit No.2 

VERTICAL DEFLECTION OSCILLATOR 

Values are for Unit No.t 

Maximum RatlOgs, Design-Center Values: 

For operation in a g25-line, go-frame system°

DC PLATE VOLTAGE   500 max. volts 
PEAK NEGATIVE-PULSE GRID VOLTAGE   200 max. volts 
CATHODE CURRENT: 

Peak   70 max. ma 
Average  15 max. ma 

PLATE DISSIPATION  1.25 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 200 max. volts 
Heater positive with respect to cathode. 200~max. volts 

Maximum Circuit Values: 

Grid-Circuit Resistance: 
For fixed-bias, grid-resistor bias, or 
cathode-bias operation 2  2 max. megohms 

VERTICAL DEFLECTION AMPLIFIER_ 

Values nre for Unit No.a 

Max IISUm Rating3, Design-Center Values Escept as Noted: 

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

DC PLATE VOLTAGE   500 max. volts 
PEAK POSITIVE-PULSE PLATE VOLTAGE;K 
(Absolute maximum)   22004r1ax. volts 

PEAK NEGATIVE-PULSE GRID VOLTAGE   200 max. volts 
CATHODE CURRENT: 

Peak   70 max. ma 
Average  20 max. ma 

PLATE DISSIPATION 5  5 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 200 max. volts 
Heater positive with respect to cathode. 2004nax, volts 

~ Tne Oc component must not exceetl 10o volts. 

°.N. ~: See next page. 
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6CM7 
MEDIUM-MU DUAL TRIODE 

With Dieaimiiiar Units 

Maximum Circuit Values: 
Grid-Circuit Resistance: 

For fixed—bias operation 
For cathode—bias operation 

1  0 max. megohm 
2  5 max. megohms 

~ A5 desc rioed in ^Standards of GooO Engineering Practice Concerning 
Television Broadcast Stations', Federal Communications Commission. 

~ This rating is appl icable wne re the duration of the voltage pulse 
Ooes not exceed 15 per cent of one vertical scanning cycle. In a 525—
l ine, JO—frame system, 15 per cent of one vertical scanning cycle is 
2.5 mill iseconds. 

~ Under no circumstances should this aD solu to value De exceeded. 

JULY 1, 1955 ruse avl~l TENTATIVE DATA 2 
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6CM7 
AVERAGE PLATE CHARACTERISTICS 

UNIT Ns I 

Ep=8.3 VOLTS 
UNIT Ns2 GROUNDED  
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6CM7 
AVERAGE CHARACTERISTICS 

UNIT Ns 1 

o.oe .~~........ 
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6CM7 

AVERAGE PLATE CHARACTERISTI%S 
UNIT Ns 2 ............. 

Ep=6.3 VOLTS 
UNIT Ns I GROUNDED a3::~~~~~$~~~~~~~~~~~z~ 98E==.~ 
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6CM7 
AVERAGE CHARACTERISTICS 
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6CN7 

TWIN DIODE-HIGH-MiJ TRIODE 
9-PIN MINIATURE TYPE 

Kith heater haotnQ controlled wawa-up time 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathodes: 
Heater arrangement Series Parallel 
Voltage (AC or DC)  6.3 3.15 volts 
Current   0.3 0.6 amp 
Warm-up time (Average)  - 11 sec 

Direct Interelectrode Capacitances (Approx.):°
Triode Unit: 
Grid to plate  
Grid to cathode and heater.  
Plate to cathode and heater  

Diode Units: 
Diode-No.1 plate to cathode of diodes 
No.l and No.2 & internal shield, 
and heater 

Diode-No.2 plate t° cathode of diodes 
No.1 and No.2 & internal shield, 
and heater 

Triode grid to either diode plate  

Characteristics, Class A I Amplifier (Triode Unit): 

Plate Voltage  
Grid Voltage 
Amplification Factor 
Plate Resistance (Aporox 
Transconductance 
Plate Current  

1.8 µµf 
1.5 µµf 
0.5 µµf 

3.6 µµf 

3.6 µµf 
0.006 µµf 

100 250 volts 
-1 -3 volts 
70 70 

54000 58000 ohms 
1300 1200 µmhos 
0.8 1 ma 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  2-3116" 
Maximum Seated Length   1-15/16" 
Length, Base Seat to Bulb Top (Excluding tipj 1-9/16" t 3/32" 
Diameter  0  750" tc 0.875" 
Dimensional Outl ine   See General Section 
°Bu 1 b  T6-1 / 2 
Base Small-Button Noval 9-Pin (JEDEC No.E9-1) 

Basing Designation for BOTTOM VIEW  9EN 

Pin 1-Diode-No.2 
Plate 

Pin 2 - Diode-No.1 
Plate 

Pin 3 -Cathode of 
Diodes No.1 
~ No. 2, 
Internal 
Shield 

Pin 4 -Heater 
Pin 5 -Heater 
Pin 6 -Triode 

Cathode 
Pin 7 -Triode Grid 
Pin 8 -Triode Plate 
Pin 9 -Heater 

Mid-Tap 

~-Inalca [es a change. 

8-59 ELECTRON TUBE DIVISION 
RADIO CORPORATION Of AMERICA, HAR R~SON, NEW /E PSEY 
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6CN7 
TWIN DIODE-HIGH-MU TRIODE 

TRIODE UNIT — AMPLIFIER —Class A I

Maximum Ratings, Design-Center Values: 

PLATE VOLTAGE 
GRID VOLTAGE: 

300 max. volts 

Positive-bias value 0 max. volts 
PLATE DISSIPATION 
PEAK HEATER~ATHODE VOLTAGE: 
Heater negative with 

respect to cathode  
Heater positive with 

respect to cathode  

1 max. 

200 max. 

200• max. 

watt 

volts 

volts 

Typical Operation as Resistance-Coupled Ampl ifier: 

See RESISTANCE-COUPLED AMPLIFIER CHART No.q 
at front of this Section 

DIODE UNITS — Two 

Values are for Each Unit 

Maximum Ratings, Design-Center Values: 

PLATE CURRENT  5 max. ma 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode   200 max. volts 

Heater positive with 
respect to cathode   200• max. volts 

Characteristics: 

Plate Current for plate volts = 5   20 ma 

~ Wi thou[ external shieltl. 

~ The tic component must not exce etl 100 volts. 

Curves shown under Type 6T8-A also apply to the 6CN7 

+ Indicates a change. 

`/ 

8-59 ELECTRON TUBE DIVISION 
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6EA8 
MEDIUM-MU TRIODE-

SHARP-CUTOFF PENTODE 
9-PIN MINIATURE TYPE 

With heater hautn~ controiied warm-up time 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathodes: 
Voltage  6 3  ac or do volts 
Current 0  45 t 6%  amp 

Warm-up time (Average). 11   sec 
For definition of heater uxirnruq time and method of determining 
it, see sheet SEATER WARM-UP TIME MEASUREMENT at frpnt of 
this Section. 

Direct Interelectrode Capacitances: 

Without With 
External External 
Shield Shield° 

Triode Unit: 
Grid to plate   1.7 1.7 µµf 
Grid to cathode and 

heater  3 3.2 µµf 
Plate to cathode and 

heater  0.3 1.1 µµf 

Pentode Unit: 
Grid No.l to plate. 0.02 max. 0.01 max. µµf 
Grid No.l to cathode & 

grid No.3 6 internal 
shield, grid-No.2, 
and heater  5 5 µµf 

Plate to cathode &grid 
No.3 ~ internal shield, 
grid No.2, and heater 2.6 3.4 µµf 

Heater to cathode   3 3' µµf 

Characteristics, Class A~ Ampl ifier: 

Triode Pentode 
Unit Unit 

Plate-Supply Voltage 150 125 volts 
Grid-No.2 Voltage  - 125 volts 
Grid-No.l Voltage  - -1 volt 
Cathode Resistor 56 - ohms 
Amplification Factor 40 -
Plate Resistance (Approx  ) 5000 80000 ohms 
Transconductance 8500 6400 µmhos 
Plate Current  18 12 ma 
Grid-No.2 Current  - 4 ma 
Grid-No.l Voltage (Approx.) 
for plate µa = 10  -12 -9 volts 

Mechanical: 

Operating Position Any 
°, ~: See next page. 
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6EA8 
MEDIUM-MU TRIODE-

SHARP-CUTOFF PENTODE 

Maximum Overall Length  2-3/16" 
Maximum Seated Length   1-15/16" 
Length, Base Seat to Bulb Top (Excluding tip). 1-9/16" t 3/32" 

0  750" to 0.875" 
Dimensional Outl ine   See General Section 
Bulb 

Diameter 

T6-1/2 
Base Small-Button Noval 9-Pin (JEDEC No.E9-1) 

9AE Basing Designation for BOTTOM VIEW 

Pin 1 -Triode Plate 
Pin 2 - Pentode 

Grid No.1 
Pin 3 - Pentode 

Grid No.2 
Pin 4 -Heater 
Pin 5 -Heater 
Pin 6 - Pentode Plate 

Pin 7- Pentode 
Cathode, 
Pentode 
Grid No.3, 
Internal 
Shield 

Pin 8 - Triode Cathode 
Pin 9 -Triode Grid 

CONVERTER SERVICE 

Maximum Ratings, Design-Maximum Values: 

Triode Unit Pentode Unit 
as Osc. as Mixer 

PLATE VOLTAGE   330 max. 330 max, volts 
GRIC-No.2 (SCREEN-GRID) 

SUPPLY VOLTAGE  - 330 max. volts 
GRIC-No.2 VOLTAGE   - See Grid-No.z Inqut 

Rating Chart at front of Receiving Tube Section 
GRID-No.l (CONTROL-GRID) 

VOLTAGE: 
Positive-bias value 0 max. 0 max. volts 

GRIC-No.2 INPUT: 
For grid-No.2 voltages 

up to 165 volts - 0.55 max. watt 
For grid-No.2 voltages 

between 165 and 
330 volts   - See Grid-Ro.2 Inqut 

Rating Chart at front of Receiving Tube Section 
PLATE DISSIPATION   3 max. 3.1 max. watts 
PEAK HEATER-CATHODE 
VOLTAGE: 
Heater negative with 

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

respect to cathode. 200• max. 200• max. volts 

D With external shield JEDEC No.j15 co nnect ed to cat hode of unit under test 
except as noted. 

~ With external shi eltl JEDEC No.935 connected to ground. 

~ The Oc component must not exceed 100 volts. 
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AVERAGE PLATE CHARACTERISTICS 
TRIODE UNIT 

E{~=6.3 VOLTS 
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6EA8 
AVERAGE CHARACTERISTICS 

TRIODE UNIT 
Ef=6.3 VOLTS  SO 
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AVERAGE CHARACTERISTICS 
PENTODE UNIT 

Ef=6.3 VOLTS 
GRID-N~2 VOLTS=125 
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6EA8 
AVERAGE CHARACTERISTICS 

PENTODE UNIT 
Ep=6.3 VOLTS 
PLATE VOLTS=125 
GRID-N42 VOLTS=125 
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6EM5 
BEAM POWER TUBE 

9-PIN MINIATURE TYPE 

For vertical-deflection-amplifier seroice in IIOo sl/stems 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  6.3   ac or do volts 
Current  0.8  amp 

Direct Interelectrode Capacitances:° 
Grid No.1 to plate   0.7 max. µµf 
Grid No.1 to cathode & grid No.3, 

grid No. 2, and heater  10 µµf 
Plate to cathode & grid No.3, 
grid No. 2, and heater  5.1 µµf 

Characteristics, Class AI Ampl ifier: 

Plate Voltage  60 250 volts 
Grid-No.2 (Screen-Grid) Voltage. 250 250 volts 
Grid-No.1 (Control-Grid) Voltage 0 -18 volts 
Mu Factor, Grid No.1 to Grid No. 2. - 8.7 
Transconductance   - 5100 µmhos 
Plate Current  180' 35 ma 
Grid-No.2 Current  30' 3 ma 
Grid-No.l Voltage (Approx.) for 

plate ma. = 1  - -37 volts 

Mechanical: 

Operating Position  Any 
Maximum Overall Length   3-1/26" 
Maximum Seated Length  2-13/16" 
Length, Base Seat to Bulb Top (Excluding tip) 2-7/16" t 3/32" 
Diameter   0.750" to 0.850" 
Dimensional Outl ine See General Section 
Bulb   T6-1/2 
Base   Smal l-Button Noval 9-Pin (JETEC No.E9-1) 

Basing Designation for BOTTOM VIEW  9HN 

Pin 1 -Grid No.2 
P i n 2 - No Connec-

tion 
Pin 3 -Grid No.1 
Pin 4 -Heater 
Pin 5 -Neater 
Pin 6 -Grid No.l 

Pin 7 -Cathode, 
Grid No.3 

Pin 8 -Internal 
Connection—
Do Not Use 

Pin 9 -Plate 

VERTICAL-DEFLECTION AMPLIFIER 

Maximum Ratings, Design-Center Values Except as Noted: 

For operation tin a g2g-line, go-frame system 

DC PLATE VOLTAGE   315 max. volts 
PEAK POSITIVE-PULSE PLATE VOLTAGE 
(Absolute maximum)#  2200' max. volts 

o * ~ # ~: See nett page. 
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6EM5 
BEAM POWER TUBE 

DC GRID-No.2 (SCREEN-GRID) VOLTAGE. 285 max. volts 
PEAK NEGATIVE-PULSE GRID-No.1 
(CONTROL-GRID) VOLTAGE  250 max. volts 

PEAK CATHODE CURRENT  210 max. ma 
DC CATHODE CURRENT  60 max. ma 
GRID-No.2 INPUT   1.5 max. watts 
PLATE DfSSIPATION   10 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 

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

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

Maximum Circuit Values: 

Grid-No.i-Circuit Resistance: 
For fixed-bias operation  2.2 max. megohms 
For cathode-bias operation  2.2 max. megohms 

~ Without external shield. 

' This value can be measured by a method involving a recurrent wave form 
Such that the maximum ratings of the tube wi ll not be exceeded. 

~ As described in ^stantlards of Good Engineering Practice Concerning 
T el evf Sion Broaticast Stations,• Federal Communications Commission. 

# This rating is appl icable when the duration of the voltage pulse does 
not exceed 15 per cent of one vertical scanning cycle. In a 525—l ine, 
30—frame system, 15 per cent of one vertical scanning cycle is 2.5 
ni ll isec and s. 

~ under no circumstances sho ultl this absolute value De ezc eeded. 
~ me do component must not exceed 100 volts. 

~R..+' 

~~. 
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AVERAGE PLATE CHARACTERISTICS 
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6EM7 
Dual Triode 

~` With High-Mu Unit and Low-Mu Unit 

GENERAL DATA 

/ ~ 

T 

Electrical: 

Heater, for Unipotential Cathodes: 
Voltage (AC or DC)  6.3 t 10% volts 
Current at 6.3 volts  0.925 amp 

Direct Interelectrode Capacitances (Approx.): 
Unit No.i Unit No.z 

Grid to plate   4.8 10 µµf 
Grid to cathode and heater. 2.2 7 µµf 
Plate to cathode and heater 0.6 1.8 µµf 

C~arecterlstles, Ctaes AI A~pllfler: 
Unit No.i Unit No.z 

Plate Voltage   250 150 volts 
Grid Voltage  -3 -20 volts 
Amplification Factor  68 5.4 
Plate Resistance (Approx  )   40000 750 ohms 
Transconductance  1600 7200 µmhos 
Plate Current   1.4 50 ma 
Plate Current for plate volts = 
60 and grid volts = 0   - 95 ma 

Plate Current for grid volts = -28 - 10 ma 
Grid Voltage (Approx.) for plate 
µa = 10   -5.5 - volts 

Grid Voltage (Approx.) for plate 
µa = 100  - -45 volts 

Mechanical: 
Operating Position  Any 
Maximum Overall Length  3" 
Maximum Seated Length   2-7/16" 
Maximum Diameter   1-9/32" 
Bulb  T9 
Base  Short Intermediate-Shell Octal 8-Pin 

with External Barriers (JEDEC Group 1, B&-58) 
Basing Designation for BOTTOM VIEW  8BD 

Pin 1 -Grid of 
Unit No.2 

Pin 2 -Plate of 
Unit No.2 

Pin 3 -Cathode of 
Unit No.2 

Pin 4 -Grid of 
Un i t No. 1 

Pin 5 -Plate of 
Unit No.1 

Pin 6 -Cathode of 
Unit No.l 

Pin 7 -Heater 
Pin 8 -Neater 

VERTICAL-DEFLECTION OSCILLATOR 
Values are for Unit No.i 

M8Ximum Ratings, Design—Nazimum Values: 
For oyeration in a 5zg—line, go—frame systems

DC PLATE VOLTAGE  330 max. volts 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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6EM7 
PEAK NEGATIVE-PULSE GRID VOLTAGE  400 max. volts 
CATHODE CURRENT: 

Peak  77 max. ma 
Average   22 max. ma 

PLATE DISSIPATION 1  5 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 

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

Maximum Circuit Values; 

Grid-Circuit Resistance: 
For grid-resistor-bias or cathode-
bias operation 2  2 max. megonms 

VERTICAL-DEFLECTION AMPLIFIER 

Values are for Unit Mo.z 

Maxlmllm Ratinga, Design-Maximum Values: 

For operation in a gzg-line, go-frame system 

DC PLATE VOLTAGE. 390 max. volts 
PEAK POSITIVE-PULSE PLATE VOLTAGE. 1500 max. volts 
PEAK NEGATIVE-PULSE GRID VOLTAGE  250 max. volts 
CATHODE CURRENT: 

Peak  175 max. ma 
Average   50 max. ma 

PLATE DISSIPATION   10 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 200 max. volts 
Heater positive with respect to cathode. 200a max. volts 

Maximum Circuit Values: 

Grid-Circuit Resistance: 
For grid-resistor-bias or cathode-
bias operation 2  2 max. megohms 

• Mithout external snleld. 

• As tlescrlDetl in 'Standards of Good Engineering Practice Concerning 
T elevlslon aroaticest Stations,• fetlerai Communications Commission. 

* The do component must not exceed 100 volts. 
This ra clog Is applicaole Mh ere Lhe duration of the voltage pulse tloes 
not exceetl 15 per cent of one vertical scanning cycle. In 8 525-line, 
30-frame syStem, 15 per cent of one vertical scanning cycle 15 2.5 
mllllsecon ds. 

V 

V 

`~ 

OPERATING CONSIDERATIONS 

The bulb becomes hot during operation. To insure adequate ~✓ 

cool ing, therefore, it is essential that free circulation of 

air tie provided. 

V 
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1,186 AMAX. 
1,062 MIN. 

DIA. 

T9 BULB 

BASE 
JEDEC GROUP I, 

N~BB-58 
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6EM7 
AVERAGE PLATE CHARACTERISTICS 

Unit No.l 
Ep=6.3 VOLTS 
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AVERAGE CHARACTERISTICS 

Unit No.l 

.................................. 

—4 —3 —2 
GRID VOLTS 
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AVERAGE PLATE CHARACTERISTICS 

Unit No.2 
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6FV8 
Medium-Mu Triode—
Sharp-Cutoff Pentode 

9-PIN MINIATURE TYPE 

With Heater Naving Controlled Warm-Up Time 

GENERAL DATA 

Electrical: 
Heater, for Unipotential Cathodes: 
Voltage (AC or DC)  6.3 volts 
Current 0  45 t 6% amp 
Warm-up time (Average)  11 sec 

Direct Interelectrode Capacitances: 

Triode Unit: 

Without 
External 
Shield 

With 
External 
Shields 

Grid to plate  1.8 1.8 µµf 
Grid to cathode, pentode 

cathode & pentode grid No.3 
~ internal shield, and 
heater 2.8 2.8 µµf 

Plate to cathode, pentode 
cathode & pentode grid No.3 
& internal shield, and 
heater 1.5 2 µµf 

Pentode Unit: 
Grid No.l to plate 0.02 max. 0.01 max. µµf 
Grid No.l to cathode 8 grid 

No.3 b internal shield, 
grid No.2, and heater 5 5 µµf 

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

Pentode plate to triode 
plate  0.15 max. 0.03 max. µµf 

Cherecteristics, Class A i Ampl ifier: 
Triode Pentode 
Unit Unit 

Plate Voltage  125 125 volts 
Grid-No.2 Voltage  - 125 volts 
Grid-No.l Voltage  -1 -1 volt 
Ampl ification Factor 40 -
Plate Resistance (Approx  ) 5000 200000 ohms 
Transconductance 8000 6500 µmhos 
Plate Current  24 12 ma 
Grid-No.2 Current  - 4 ma 
Grid-No.l Voltage (Approx.) 
for plate µa = 20  -9 -9 volts 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison. N. J. 
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6FV8 
Mechanical: 

Operating Position  Any 
Maximum Overall Length  2-3/16" 
Maximum Seated Length   1-15/16" 
Length, Base Seat to Bulb Top (Excluding tip). 1-g/16" t 3/32" 
Diameter 0  750" to 0.875" 
Dimensional Outl ine   See General Section 
Bulb T6-1/2 
Base Small-Button Noval 9-Pin (JEDEC No.E9-1) 

Basing Designation for BOTTOM VIEW  9FA 

Pin 1 -Triode Grid © Pin 8 - Pentode 
Pin 2 -Triode Plate Q Q Cathode, 
Pin 3 -Triode Cathode ~ Grid No.3, 
Pin 4 -Neater ©~i ~ Internal 
Pin 5 -Heater `~~( i Shield 
Pin 6 -Pentode Plate©t~ ,Q Pin 9 -Pentode 
Pin 7 - Pentode _ _ Grid No.1 

Grid No.2 

AMPLIFIER — Class AI 

Pentode Unit 
Maximum Ratings, Design—Maximum Values: 

PLATE VOLTAGE 330 max. volts 
GRID-No.2 (SCREEN-GRID) SUPPLY VOLTAGE. 330 max. volts 
GRID-No.2 VOLTAGE   See Grid-No.a Input 

Rating Chart at front of Receiving Tube Section 
GRID-No.l (CONTROL-GRID) VOLTAGE: 

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

For grid-No.2 voltages 
up to 165 volts 0  55 max. watt 

For grid-No.2 voltages 
between 165 and 330 volts   See Grid-No.2 Input 

Rating Chart at front of Receiving Tube Section 
PLATE DISSIPATION   2.3 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode  200 max. volts 
Neater positive with 

respect to cathode  2006 max. volts 

Maximum Circuit Values: 

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

0  25 max. megohm 

~/ 

~. 
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6FV8 

VERTICAL-DEFLECTION OSCILLATOR 

Triode Unit 

Maximum Rating3, Design-Maximum Values: 

For ogeratiori in a g2g-line, go-frame systemo 

DC PLATE VOLTAGE. 330 max. volts 
PEAK NEGATIVE-PULSE GRID VOLTAGE  250 max. volts 
CATHODE CURRENT: 

Peak  70 max. ma 
Average   20 max. ma 

PLATE DISSIPATION   2 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 

Neater negative with 
respect to cathode  200 max. volts 

Heater positive with 
respect to cathode  200b max. volts 

Maximum Circuit Values: 

Grid-Circuit Resistance: 
For cathode-bias operation  3 max. megohms 

a 
With external sh ieitl JEDEC No.315 coon ectetl to pin 4. 

b 
The Oc component must oat exceed IDD volts. 

~ As described in ^Stantlartls of Good Engineering Practice Concerning Tele-
vision Broadcast Stations," Federal Communications Commission. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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Medium-Mu Triode-

-~ Sharp-Cutoff Pentode 
9-PIN MINIATURE TYPE 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathodes: 
Voltage (AC or DC)   6.3 volts 
Current at 6.3 volts 0  45 t 6% amp 
Warm-up time (Average)   11 sec 

Direct Interelectrode Capacitances: 

Without With 
External External 
Shield Shield 

.~ 

,~ 
Plate Voltage  125 125 volts 
Grid-No.2 Voltage  - 125 volts 
Grid-No.1 Voltage  -1 -1 volt 
Ampl ification Factor   46 -
Plate Resistance (Approx.)   5400 200000 ohms 
Transconductance   8500 7500 µmhos 
Plate Current  13.5 12 ma 
Grid-No.2 Current  4 ma 
Grid-No.l Voltage (Approx.) 

for plate µa = 10  -8 ,B volts 

Triode Unit: 
Grid to plate  1.6 1.6 µµf 
Grid to cathode, pentode 

grid No.3 & pentode 
cathode & internal 
shield, and heater 3.4 3.6 µµf 

Plate to cathode, pentode 
grid No.3 ~ pentode 
cathode & internal 
shield, and heater 1.7 2.2 µµf 

Heater to cathode  3 3• µµf 

Pentode Unit: 
Grid No.l to plate 0.02 max. 0.015 max. µµf 
Grid No.l to cathode 8 

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

Plate to cathode 8 grid 
No.3 ~ internal shield, 
grid No.2, and heater. 2.6 3.4 µµf 

Heater to cathode & grid 
No.3 6 internal shield 3 3e µµf 

Characteristics, Class A l Amplifier: 

Triode Pentode 
Unit Unit 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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PLATE VOLTAGE. . 
GRID-No.2 (SCREEN-GRID) 

SUPPLY VOLTAGE  
GRID-No.2 VOLTAGE 

Rating Chart 
GRID-No.l (CONTROL~RID) 

VOLTAGE: 

Mechanical: 
Operating Position  Any 
Maximum Overall Length  2-3/16" 
Maximum Seated Length   1-15/16" 
Length, Base Seat to Bulb Top (Excluding tip). 1-g/16" t 3/32" 
Diameter 0  750" to 0.875" 
Dimensional Outl ine   See General Section 
Bulb T6-1/2 
Base Small-Button Noval 9-Pin (JEDEC No.E9-1) 

Basing Designation for BOTTOM VIEW  9AE 

Pin 1 -Triode Plate 
Pin 2 -Pentode 

;rid No.l 
Pin 3 -Pentode 

Grid No.2 
Pin 4 -Heater 
Pin 5 -Heater 
Pin 6 -Pentode Plate 

Pin 7 -Pentode 
Cathode, 
Pentode 
Grid No.3, 
Internal 
Shield 

Pin 8 -Triode Cathode 
Pin 9 -Triode Grid 

HORIZONTAL-DEFLECTION OSCILLATOR 

Maximum Ratings, Design-Naximum Vatues: 

For operation in a gag-tine, go-}rame system* 

Triode Unit Pentode Unit 

330 max. 350 max. volts 

- 330 max. volts 
— See Grid—No.a Inqut 

at front o} Receiving Tube Section 

Positive-bias value. 0 max. 
Peak-negative value. - 

CATHODE CURRENT: 
Peak   - 
Average  - 

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

up to 165 volts. - 
For grid-No.2 voltages 

between 165 and 

V 

0 max. volts 
175 max. volts 

300 max. ma 
20 max. ma 

0.55 max. watt 

330 volts  - See Grid-No.a Inqut 
Rating Chart at front of Receiving Tube Section 

PLATE DISSIPATION 2 5 max. 2.5 max. watts V 
PEAK HEATER-CATHODE 

VOLTAGE: 
Heater negative with 

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

respect to cathode 200 max. 200 max. volts 
~ J 
V 

RADIO CORPORATION OF AMERICA 
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Maximum Circuit Values: 

Triode Pentode 

Unit Unit 

Grid—No.l—Circuit Resistance: 
For fixed—bias or cathode—
bias operation  2.2 max. 2.2 max. megohms 

A With exte rn ai shield JEOEC No. 315 connected to cat hode oP unit untler test 
except as noted. 

• Witn external shiel0 JEDEC No.315 Connected to ground. 

* As desc ri Ded in •Standards of Good Engineering Practice Concerning Tele— 
vision aroaticast Stations,• Federal Communications Commission. 

The do component must not exceed 10o volts. 

~~ 

RADIO CORPORATION OF Aiv1ERICA 
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AVERAGE PLATE CHARACTERISTICS 

Triode Unit 

......................................... 
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6GH8 
AVERAGE CHARACTERISTICS 

Triode Unit 
E{`=6.3 VOLTS 
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6GH8 
AVERAGE CHARACTERISTICS 

Pentode Unit 
Ef=6.3 VOLTS 
GRID-N><2 VOLTS=125 
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PLATE ~Ib~ OR GRID-N42 ~IC2~ MILLIAMPERES 
92CM-10436 

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



6GH8 
AVERAGE CHARACTERISTICS 

Pentode Unit 

i~ 

~"^. 

."'~ 

Eq=6.3 VOLTS 
PLATE VOLTS=125 
GRID-Ns2 VOLTS=125 

-6 -5 -4 -3 -2 

GRID-Ns i VOLTS 
0 

92CM-10417 

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

DATA 4 
8-6C 





6JE6 

1.562 
'-- 1.438**

DI A. 

4.600 
MAX. 

CAP 
—JEDEC No. CI—I 

712 4.090 
BULB 1.130 

BASE 
JEDEC No.E9-76 

92CS-11872 R1 

ALL DIMENSIONS IN INCHES 
zz APPLIES IN ZONE STARTING 0.375" FROM BASE SEAT. 

OPERATING CONSIDERATIONS 
In horizontal —deflection amblifier service a positive 

voltage may be appl ied to grid No.3 to minimize "snivets" 
interference which may occur in both uhf and vhf television 
receivers. A typical value for this voltage is 30 volts. 

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

DATA c 
4-63 



6JE6 

AVERAGE CHARACTERISTICS 
Et = 6.3 VOLTS 
GI;!1D No.3 CONNECTED TO  

CATHODE AT SOCKET. 
GRID — No. I VOLTS . 0 

O O O O O O O O 

~ ~ PLATE (Ib) OR GRID—No.2 (IC2) MILLIAMPERES 
92CM-11881 
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RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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AVERAGE CHARACTERISTICS 
Et •6.3 VOLTS 
GRID No.3 CONNECTED TO 
CATHODE AT SOCKET. 

GRID — No.2 VOLTS • 125 

O O O O O O O O 

W ~ 10 N Q M N ~ 
PLATE (Ib) OR GRID—No.2 (IC2) MILLIAMPERES 

92CM-11880 
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RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 

DATA 3 
4-63 





bJEb 

Beam Power Tube 
NOVAR TYPE 

For Color-TV Horizontal-Deflection Amplifier Applications 

GENERAL DATA 
Electrical: 
Heater Characteristics and Ratings: 

Voltage (AC or DC)  6.3 t 0.6 volts 
Current at heater volts - 6.3 2  500 amp 
Peak heater-cathode voltage: 

Heater negative with 
respect to cathode  200 max. volts 

Heater positive with 
respect to cathode  200a max. volts 

Direct Interelectrode Capacitances 
(APprox.):b 
Grid No.l to plate  0.44 pf 
Grid No.l to cathode, grid No.3, 

grid No. 2, and heater   21.0 pf 
Plate to cathode, grid No.3, 

grid No. 2, and heater   11.0 pf 

Characteristics, Clesn AI Aewl ifier: 

Triode Pentode 
Connection Connection 

Plate Voltage   125 70 175 volts 
Grid No.3  Connected to cathode at socket 
Grid-No.2 Voltage   125 125 125 volts 
Grid-No.1 Voltage   -25 0 -25 volts 
Ampl ification Factor  3.3 - -
Plate Resistance (Approx.). - - 5500 ohms 
Transconductance  - - 10500 µmhos 
Plate Current - 580° 115 ma 
Grid-No.2 Current   - 40a 5 ma 
Grid-No.i Voltage (Approx.) 
for plate ma. - 1   - - -55 volts 

Mechanical: 
Operating Position  Any 
Type of Cathode   Coated Unipotential 
Maximum Overall Length 4  600" 
Seated Length   4.090" ± 0.130" 
Diameter  1.438" to 1.562" 
Bulb  T12 
Cap   Small (JEDEC No.Cl-1) 
Socket Cinch Mfg. Co. No. 149 19 00 033. 

Industrial Electronic Hardware Corp. No.SO-0968-S11, 
or equivalent 

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

DATA I 
4-63 



6JE6 
Base Large Button Novar 9-Pin (JEDEC No.E9-76) 

Basing Designation for BOTTOM VIEW  9QL 

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

Pin 6 -Grid No.1 
Pin 7 -Grid No.2 
Pin 8 -Grid No.3 
Pin 9 -Do Not Use 

Cap - Plate 

HORIZONTAL-DEFLECTION AMPLIFIER 
Maximum Ratings, Design-Maximum Values: 

For oyeration in a 525-line, go-.frame sys temd 

DC PLATE-SUPPLY VOLTAGE 990 max. volts 
PEAK POSITIVE-PULSE PLATE VOLTAGE°. 7000 max. volts 
PEAK NEGATIVE-PULSE PLATE VOLTAGE 1100 max. volts 
DC GRID-No.3 VOLTAGE 
(See Oyerating Considerations)  75 max. volts 

DC GRID-No.2 (SCREEN-GRID) VOLTAGE. 190 max. volts 
PEAK NEGATIVE-PULSE GRID-No.1 
(CONTROL-GRID) VOLTAGE  250 max. volts 

CATHODE CURRENT: 
Peak  1100 max. ma 
Average   315 max. ma 

GRID-No.2 INPUT   3.2 max. watts 
PLATE DISSIPATIONf  24 max. watts 
BULB TEMPERATURE 
(At hottest point on bulb surface). 240 max. °C 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance: 
For grid-resistor bias operationf 0.47 max. megohm 
For plate-pulsed operation 
(horizontal-deflection circuits onlyl. 10 max. megohms 

a me do component must not exceed too vnita. 
h Without external shield. 

~ This, value can be measured Dy a method involving a recurrent wave form 
such that the Pla to dissipation, grid—No.2 input, and cathode current 
will be kept ,within ratings in order t0 prevent damage t0 ~t he tube. 

d 
As described in •Standards of Gootl Engineering Practice Concerning 
Television Broadcast Stations•, Federal Communications Commission. 

e This rating is appl icable where the tlu ration of the voltage pulse does 
not exceed 15 per cent of one horizontal scanning cycle. In a 525—
line, 30—frame system, 15 per cent oP~one horizontal scanning cycle is 
10 microseconds. 

f IL is essential that the plate dissiDat ion De limited in the event of 
loss of grid Signal. For this purpose, some protective means such as 
a cathode resistor of su itaDle value should be employed. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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6K11 

Three-Unit Triode 
With Medium-Mu Unit and Two High-Mu Units 

DUODECAR TYPE 

With Heater Having Controlled  Warm-Up Time 

GENERAL DATA 

Electrical: 

Heater Characteristics and Ratings (Design-Maximum Valuesl: 
Voltage (AC or DC)  6.3" 6.3 ± 0.6 volts 
Current   0.600 ± 0.040 0.600b amp 
Warm-up time (Average). 11 - sec 
Peak heater-cathode 

voltage (Each unit): 
Heater negative with 

respect to cathode  200 max. volts 
Heater positive with 

respect to cathode  200e max. volts 
Direct Interelectrode Capacitances (Approx.):d 

Grid to plate 
Grid to cathode, internal 
shield, and heater 

Plate to cathode, internal 
shield, and heater 

Characteristics, Class Ai 

Plate Voltage  
Grid Voltage 
Ampl ification Factor 
Plate Resistance (Approx  ) 
Transconductance 
Plate Current  
Grid Voltage (Approx.) for 

plate µa = 10  

Mechanical: 

Operating Position 

Unit 
No.i 

Unit 
No.a 

Unit 
No.g 

1  3 1.3 1.3 

1  9 1.8 1.8 

1  8 0.7 1.8 

µµf 

µµf 

µµf 

volts 
volts 

ohms 
µmhos 

ma 

volts 

Any 
Type of Cathodes  Coated Unipotential 
Maximum Overall Length 
Seated Length 
Diameter 

AmDl if ier: 
Unit 
No.i 

Units. No. 
aorg 

250 250 
-8.5 -2 

17 100 
7700 62500 
2200 1600 
10.5 1.2 

-24 - 

1  875" 
1  250" to 1.500" 
1  062" to 1.188" 

Bulb T9 
Base Small-Button Duodecar 12-Pin (JEDEC No.E12-70) 

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

DATA 
3-62 



6K11 
Basing Designation for BOTTOM VIEW 

Pin 1 -Heater 
Pin 2 -Plate of 

Unit No.3 
Pin 3 —Cathode of 

Unit No.3 
Pin 4 -Cathode of 

Unit No.l 
Pin 5 -Plate of 

Unit No.2 
Pin 6 -Cathode of 

Unit No.2 

12BY 

Pin 7 -Grid of 
Unit No.2 

Pin 8 -Internal 
Shield 

Pin 9 -Grid of 
Unit No.l 

Pin 10 -Plate of 
Unit No.l 

Pin 11-Grid of 
Unit No.3 

Pin 12 -Heater 

AMPLIFIER — Class AI 

Maximum Ratings, Design-Maximum Values: 

Unit Units No. 
No. i z or g 

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

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

CATHODE CURRENT   20 max. - ma 
PLATE DISSIPATION   2.75 max. 0.3 max. watts 

3 AL heater amperes = 0.600. 
b At heater volts = 6.3. 

~ Without external shield. 
d The do component must not exceed 100 volts. 

1.188~~ MAX. 
1.062~~MIN* 

DIA. 

T9 _ 
BULB 

1.875 ~~ 
MAX. i

I.500~ MAX. 
1.250° MIN. 

(' 1 ~'~ I'~ JEDEC NoEEl2-70 

92CS-11485 

` APPLIES IN ZONE STARTING 0.375" FROM BASE SEAT. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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6L4 

OSCILLATOR TRIODE 
ACORN TYPE 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  6.3 ac or do volts 
Current  0.225   amp 
irect Interelectrode Capacitances:' 
Grid to Plate  1.6 
Grid to Cathode. 1.8 
Plate to Cathode 0.5 

' Mitn no external shield. 

µµf 

µµf 

µµf 

,,..~ Mechanical: 

Mounting Position  Any 
Overall Length   1-7/32" ± 5/32" 
Overall Diameter (Including radial pins) 1-3/32" + 1/16" 
Bulb   T-4-1/2 
Base   Small Radial 7-Pin 

Basing Designation for BOTTOM VIEW   76R 

Pin 1 -Neater 
Pin 2 -Grid 
Pin 3 - Plate 

Pin 4 - Plate 

AMPLIFIER - Class Al 

Maximum Rating3, Design-Center Values: 

PLATE VOLTAGE  500 max. volts 
PLATE DISSIPATION  1.7 max. watts 
PLATE CURRENT  15 max. ma 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode 80 max. volts 
Neater positive with respect to cathode 80 max. volts 

Typical Operation and Characteristics: 

A~Plate Voltage  80 volts 
Cathode-Bias Resistor  150 ohms 
Ampl ification Factor   28 
Plate Resistance   4400 ohms 
Transconductance   6400 µmhos 
Plate Current  9.5 ma 

Maximum Circuit Values (for maximum rated conditions): 

Grid-Circuit Resistance: 
For fixed bias   Not Recommended 
For cathode bias   0.5 max. megohm 

Pin 5 -Grid 
Pin 6 - Heater 

Pin 7 -Cathode 

MAY 20, 1949 iUBEDEPARTMENT TENTATIVE DATA 
RADIO COtlORATION O! AMEt1U. NAttISON, NEW 1ERSEY 
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AVERAGE PLATE CHARACTERISTICS 

  Ef=6.3 VOLTS 

■ 

■ 

i i ~.

■ 

i 
i

J 
s~ 

~' 

0 0 0 0 
~ m a 

PLATE MIILIAM PERES 

TUBE DEPARTMENT 
RA~10 CORPORATION Of AMERICA, MARIISON, NEW 1FKFY 

MAR.8.1949 

~~ 

b~ 
J 

8 

0 
N 

f 
I 

92CM-7199 

0 0 
a 

N 

J 
O 

OW 
or 
NQ 
J 
a 

0 



6< A 

~ "'"l 

r ~ 

6L4 
TYPICAL CHARACTERISTICS 

E.F=6.3 VOLTS 
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AADIO COA/OAAIION Of AMERICA, MAIAISON, NEW IEASEY 

92CM-7202 



f 
r 



6N6-G 
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DIRECT-COUPLED POWER AMPLIFIER 
Heater' Coated Unipotential Cathode 

Voltage 6.3 a-c or d-c volts 
Current 0.8 amp. 

Maximum Overall Length 4-ii/16" 
Maximum Diameter 1-13/16" 
Bulb ST-14 
Base Medium Shell Octal 7-Pin 

Pin 1 - No Connection 
0 Pin 5 - Input-Triode 

Pin 2 -Heater Grid 
Pin 3 -Output-Triode ©~f"a",l/ Pin 7 -Heater 

Plate p ~4.+a~ls>, Pin 8 -Cathode 
Pin 4 - Input-Triode 

Plat e 
Mounting Position BOTTOM VIEW (G-7AU) Any 

AMPLIFIER - Class Al 

Operating Conditions and Characteristics: 
Heater' 6.3 volts 
Output-Triode Plate 300 max. volts 
Input-Triode Plate 300 max. volts 
Input-Triode Grid • O volts 
Peak A-F Grid Voltage 21 volts 
loop. Fact. 58 
Plate Res. 24000 ohms 
Transcond. # 2400 ymhos 
Output-Triode Plate Cur. 42 ma. 
Input-Triode Plate Cur. 9 ma. 
Load Res. ° 7000 ohms 
Total Harmonic 

Distortion 5 ~ 
Power Output 4 watts 

' In circuits there the cat Node is not directly connected to the heater, 
the potential diTte rence Det wean neater and ceL Dods should De kept 
as low as possible. 
Input grid to output plate. 
the input triode serves as a driver for the output ti-lode and is 
directly coupled to it. Ro external Disa supply is required Dut Lne 
input—triode grid does not draw grid current Dec au se a Dlas volt—

° agpe is aK up aoto~aticallY in the tube. 
If two tubes are operated In push—pull, the plate—to-Dlate load ra—
slatanca anould Da 10000 ohRRs. 

DEC. 1, 1939 
RCA RADIOTRON DIVISION 
RCA MhNUfACTURING COMIwY. INC. 

TENTATIVE DATA 
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6SZ7 
DUPLEX-DIODE HIGH-MU TRIODE 

SINGLE-ENDED METAL TYPE 

GENERAL DATA 

1 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  6 3  ac or do volts 
Current  0.15   amp. 

Direct Interelectrode 
Capacitances-Triode Unit tApprox.l•:°

Grid to Plate  1 1   µµf 
Grid to Cathode  2 6   µµf 
Plate to Cathode  2 8   µµf 

° witn Snell connected to cat nod e. 

Mechanical: 

Mounting Position  Any 
Maximum Overall Length   2-5/8" 
Maximum Seated Length  2-1/16" 
Maximum Diameter   1-5/16" 
Bulb   MT-8G 
Base   Small Wafer Octal 8-Pin 

Basing Designation for BOTTOM VIEW   8Q 

Pin 1 -Shell 
Pin 2 -Triode Grid 
Pin 3 —Cathode 
Pin 4 -Diode Plate 

No. 2 

Pin 5 -Diode Plate 
No.i 

Pin 6 -Triode Plate 
P i n 7 - Heater 
Pin 8 -Heater 

TRIOCE UNIT 

Maximum Ratings, Design-Center Values; 

PLATE VOLTAGE   300 max. volts 
PEAK HEATER-CATHODE VOLTAGE: 

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

Characteristics - Class Al Ampl ifier: 
Plate Voltage  100 250 volts 

Grid Voltage -1 -3 volts 

Ampl ification Factor 70 70 
Plate Resistance IApprox 1 61000 58700 ohms 
Transconductance 1150 1200 µmhos 
Plate Current  0.8 1 ma. 

Typical Operation — Resistance-Coupled Amplifier: 

Same as type 6Q7 in RESISTANCE-COUPLED AMPLIFIER CHART 

DIODF UNITS - Two 
Cons-ide ration of these units nclucin~ typical circuits and 

diode curves is given at the'front Of this section. Di Ode 
biasing of the triode unit of the 6SZ7 is not suitable. 

APRIL 1, 1946 RCA VICTOR DIVISION TENTATIVE DATA 

lAD~O CO[NJII~iION OF AAIE RICJ4 NAlllSgl, NEW JEKEY 
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AVERAGE PLATE CHARACTERISTICS 
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7AU7 

MEDIUM-MU TWIN TRIODE 
9—PIN MINIATURE TYPE 

Intended (or use in equipment having 
series heater-string arrangement 

The gAU9 is the same as the i2AUq exceyt for the following 
items: 

Heater, for Unipotential Cathodes: 
Heater arrangement Series Parallel 
Voltage  7.0 3.5 ac or do volts 
Current  0.3 0.6  amp 
Warm-up time (Average) - 11  sec 
For definition of heater unrm-uy time and method of determining 
it, see sheet HEATER WARN-UP TINE NEASURENENT at front of 
this Section. 

MAR. 1, 1955 TUBE DIVISION DATA 
RADiO GORRORAi;ON Of AA+E Ii(A, NAR R;SON, NEW IF RSEY 
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7CP1 

OSCILLOGRAPH TUBE 
ELECTROSTATIC FOCUS, MAGNETIC DEFLECTION 

General: 

Heater, for Unipotential Cathode: 
Voltage  6.3 t :04 ac or do volts 
Current  0.6   amp 

Direct lnterelectrode Capacitances (Approx.): 
Grid No.l to All Other Electrodes. 6.0 yyf 
Cathode to All Other Electrodes. 6.5 yyf 

Phosphor (For Curves, see front of thi~s~Section) No.l 
Fluorescence 
Persistence 

Focusing Method  Electrostatic 
Deflection Method  Magnetic 
Sol id Deflection Angle (Approx.l   57°
Overall Length   13-7/16" t3/8" 
Greatest Diameter of Bulb  7" tl/8" 
Minimum Useful Screen Diameter   6-1/2" 
Cap  Recessed Small Ball 
Mounting Position  Any 
Base   Long Medium-Shell Octal 8-Pin 

Basing Designation for BOTTOM VIEW   6AZ 
Pin 1-No Connection 0 © Pin 6 -Cathode 
Pin 2 -Anode No.l Pin 7 -Heater 
Pin 3 -No Connection © Q Pin B -Heater 
Pin 4 -Grid No.2 p . , Cap -Anode No.2 
Pin 5 -Grid No.l 

Green 
Medium 

MeX llaesl Ratings, Design—Center Values: 

ANODE-No.2 VOLTAGE   8000 max. volts 
ANODE-No.l VOLTAGE   2400 max. volts 
GRID-No.2 VOLTAGE  300 max. volts 
GRID-No.l VOLTAGE: 

Negative bias value  125 max. volts 
Positive bias value  2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 125 max. volts 
Heater positive with respect to cathode. 125 max. volts 

Typical Operation: 

Anode-No.2 Voltage"  4000 7000 volts 
Anode-No.l Voltage for 
Focus at 75~ of Grid-No.l 

Voltage for Cutoff° 
Grid-No.2 Voltage 
Grid-No.l Voltage for 

Visual Cutoff" -45 -45 volts 

~, 0, ~": See nett page. 

780 1365 volts 
250 250 volts 

AUG. 15, 1946 TUBE DEPARTMENT 
eAD1O CORRORATIDN OF AMERICA, HARRISON, NFW JERSEY 

DATA 



7CP1 
OSCILLOGRAPH TUBE 

~ Bri 11 is nee antl tletinit ion decrease with dec reasino anode—N o.2 voltage. 
In qe ne ral, the anode—N o.2 voltage Should not be 1e55 than Y000 volts. 

~ Individual tunes may require between —301 and +20T of the va hies shown 
w itn grid—No.1 voltages between zero and cutoff. 

visual extinction of unA of lecteA focused spot. Supply should be ad—
justable to± SOf of indicated value. 

Naxiinum Circuit Values: 
Grid—No.l—Circuit Resistance 1  5 max. megohms 

AUG. 15, 1946 TUBE DEPARTMENT 
RADIO COIROR lTION OF AMElIU, NAlRISON, NEW )E ISEV 

i~ATA 



7CP1 

^ OSCILLOGRAPH TUBE 

e^ 

/^ 

/"1 

7„~ 
I/8 

SCREEN 
RADIUS 

3 1/q  MIN. 

3.063 

2" 

'c A~ 

3 5/g 
28.5 

~  ~ 

ANODE N°2 
RECESSED 
SMALL BALL 

CAP 
(NOTE 1) 

.950 
MAX. 

\ 20 R. 

EFFECTIVE 
CENTER OF 
DEFLECTION 

I ~2 R 

2.237 

~ 3~R. 

1.712~~ 

4, 
L 134 

3q R. 

2"R. 
6~ . 

t /q

+3 %8 MAX. 

1 

f 
REFERENCE 

LINE 
(NOTE 2) 

12 7/8

rte- 1.375 ~t .055 ~ f 3/8

LONG MEOIUM-

~SHELL OCTAL 
8-PIN BASE 

(NOTE 3) 

l 

13 7/16 

t Sig 

NOTE 1 ; THE PLANE THROUGH THE TUBE AXIS AND PIN 
N o.2 MAY VARY FROM THE PLANE THROUGH THE TUBE 
AXIS AND ANODE No.2 TERMINAL BY AN ANGULAR TOLER-
ANCE (MEASURED ABOUT THE TUBE AXIS) OF 10°. 
ANODE No.2 TERMINAL IS ON SAME SIDE OF TUBE AS 
PIN No. 2. 

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION 
WHERE GAUGE 1.430" t .003" - .000" I.D. AND 2" 
LONG WILL REST ON BULB CONE. 

NOTE 3: ~ OF 9UL6 WILL NOT DEVIATE MORE THAN 2°
IN ANY DIRECTION FROM THE PERPENDICULAR ERECTED 
AT THE CENTER OF THE BOTTOM OF THE BASE. 

92CM-6364R2 

AUG. 15, 1946 TUBE DEPARTMENT 
lADIO fORPORAtION OF AMERICA, HARRISON, NEW IE RSEY 

CE-6364R2 
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AVERAGE CHARACTERISTICS 

E{=6.3 VOLTS 
ANODE-NCI VOLTS ADJUSTED TO GIVE FOCUS 

GRID-N32 VOLTS=250 
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7E6 
TWIN DIODE—MEDIUM-MU TR 

GENERAL DATA 

~~ 

IODE 

ETectricdl: 

Heater, for Unipotential Cathode: 
Voltage 6  3°   ac or do volts 
Current 0  3°O   ~P 

Direct Interelectrode Capacitances:' 
Triode Unit: 
Grid to Plate   1.5 µµf 
Grid to Cathode   3.0 µµf 
PTate to Cathode   2.4 µµf 

Diode-No.l Plate to Grid  0.01 max. µµf 
Diode-No.2 Plate to Grid  0.04 max. µµf 

' Mith external shield connected to cathode. 

Mechanical: 

Mounting Position   Any 
Maximum Overall Length  2-25/32" 
Maximum Seated Length   2-1/4" 
Maximum Diameter  1-3/16" 
Bulb  T-9 
Base  Lock-in 8-Pin 
Basing Designation for BOTTOM VIEW   8W 

Pin 1 -Heater 
Pin 2 -Triode Plate 
Pin 3 —Triode Grid 
a i n 4 -Internal 

Connection 
—Do Not Use 

Pin 5 - Diode-No.2 
Plate 

Pin 6 - Diode-No.l 
Plate 

Pin 7 -Cathode 
Pin 8 -Heater 

Plug -Base 
Shell 

TRIODE UNIT 
AMPLIFIER -Class Al 

Maxisiusl Ratings, Design-Center Values: 

PLATE VOLTAGE   300 max. volts 
PLATE DISSIPATION   2.5 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 

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

Typical Operation and Characteristics: 

Plate Voltage   100 250 volts 
Cathode-Bias Resistor   770 950 ohms 
Amplification Factor  16.5 i6 
Plate Resistance   11000 8500 ohms 

!continued on next page) 

° Nominal Yoltage= 7.0 volt S. cx~ Nominal Current = O.y2 ampere. 

!—t nd icat es a change. 

t 

SEPT. 30, 1948 Tll~ DEPARTMENT 
RADIO CORNMATION OF AMERICA, NARRISON, NEW JE ESEY 

DATA 



7E6 
TWIN DIODE-MEDIUM-MU TRIODE 

Transconductance  1500 1900 Fanhos 
Plate Current   3.9 9.5 ma 

Maximum Circuit Values (for maximum circuit conditions): 
Grid-No.l-Circuit Resistance  1 max. megohm 

D I ODE UNITS - Two 
Maxlmum Ratings,Design-Center Values: 

PLATE CURRENT (Each Diode)  1 max. ma 

SE PT. 30, i94fl TUBE uEPARTMENT 
E •Di0 [Ot~OPAit04 Oi M1[~iC~, n~E~t50ra, rtEW IE GSEv 

DATA 



MAGNETIC 

7MP14 
OSCILLOGRAPH TUBE 

FOCUS MAGNETIC DEFLECTION 

The 7MP14 is the same as the 7MP7 except that it uti-
l izes a medimum-long-persistence, cascade (two-layer) 
screen which exhibits purple fluorescence of short 
persistencg and orange phosphorescence which persists 
fora l ittle overaminute under conditions of adequate 
excitation and ambient l ight. 

Because of its medium-long-persistence, the 7MP14 is 
particularly useful where either law- and mediurE~speed 
non-recurring phenomena or high-speed recurring phe-
nomena are to be observed. Furthermore, two or more 
phenomena can be observed simultaneously on the screen 
by means of a suitable switching arrangement. 

The persistence is such that the 7MP14 without filter 
can be operated with scanning frequencies as low as 
30 cycles per second without excessive fl icker. When 
used with yellow filter, such as Wratten No.15 (G), 
the 7MP14 can be operated with much lower scanning 
frequencies. 

In general, operation of the 7MP14 at an ultorvoltage 
below 4000 volts will not give persistence of useable 
brightness. 

THE SPECTRAL-ENERGY EMISSION CHARACTERISTIC 
and the PERSISTENCE CHARACTERISTIC of 
the P14 Phosphor are shown at the 

front of this Section 

OCTOBER 1,1951 iU~ DEPARTIAENT 
AADIO COAIOAATION Oi AMEtICA, IUtt150N, NFW IftSEY 
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7QP4 
MONITOR KINESCOPE 

MAGNETIC FOCUS MAGNETIC DEFLECT ION 

DATA 

General: 

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

Direct Interelectrode Capacitances (Approx.): 
Grid No.l to All Other Electrodes  6 ~aµf 
Cathode to All Other Electrodes  5 Nµf 

Phosphor(For Curves, See front of this Sectionl. No.4-Sulfide Type 
Fluorescence   White 
Phosphorescence  White 

Persistence  Short 
Focusing Method  Magnetic 
Deflection Method  Magnetic 
Deflection Angle (Approx.)   52°
Ion-Trap Gun   Requires External, Single-Field Magnet 
Overall Length   12-7/8" f 3/B" 
Greatest Diameter of Bulb  7-3/16" t 1/8" 
Screen Diameter  6-1/4" 
Mounting Position  Any 
Cap  Recessed Small Cavity 
Base   Small-Shell Duodecal 5-Pin 

BOTTOM VIEW 

Pin 1 -Heater 
Pin 2 -Grid No.l 
Pin 10 -Grid No.2 

Maximum Ratings, Design-Center Values: 

ANODE VOLTAGE'  
GRID-No.2 VOLTAGE 
GRID-No.l VOLTAGE: 

Negative bias value 
Positive bias value 
Positive peak value 

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

During equipment warrl~-up period 
not exceeding 15 seconds 

After equipment warm-up period . 
Heater positive with respect to cathode 

Typical Operation: 

Anode Voltage" 

Pin 11-Cathode 
Pin 12 -Heater 

Cap - Anode 

10000 max. 
410 max. 

125 max. 
0 max. 
2 max. 

volts 
volts 

volts 
volts 
volts 

410 max. volts 
150 max. volts 
150 max. volts 

8000 volts 

` The product of anode voltage and average anode current should De 
l imlted Lo 6 watts. 

rr 
Brilliance and definition decrease with dec rgasing anode voltage. In 
genefal. Che anOtle voltage sha uld not De less than 6000 volts. 

JAN. 1, 1951 TUBE DEFARTAAENT TENTATIVE DATA 
tMlO CORIOIATION OR AMFtI G. FIAHaO11. IRw JFtStN 



7QP4 
MONITOR KINESCOPE 

Grid-No.2 Voltage  300 volts 
Grid-No.l Voltage for Visual Extinc-

tion of Undeflected Focused Spot —33 to -77 volts 
Focusing-Coil Current (CC, approx.)# 80 ma 
Field Strength of Single-Field 

Ion--Trap Magnet°  35 gausses 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance 1  5 max. megohms 

Minimum Circuit Values: 

The power supply should be of the l imited-energy type with 
inherent regulation to l imit the continuous short-circuit 
current to 5 mill iamperes. If the supply permits the instan-
taneous short-circuit current to exceed 1 ampere, or is capable 
of storing more than 250 microcoulombs, the effective resistance 
in circuit between indicated electrode and the o{~tput capacitor 
should be as follows: 

Grid-No.l-Circuit Resistance   150 min. ohms 
Grid-No.2-Circuit Resistance   470 min, ohms 
Anode-Circuit Resistance   11000 min. ohms 

The resistors used should be capable of withstanding the 
appl ied voltage. 

k For specimen focusing coil similar to JETEC Focusi ng~Coil No. 309, 
pose LEoned with air gap toward kinescope screen, and center line of 
aEr gap g inches from Reference Line (see Os,t tt ne OraWtng). The 
indicated current is for condition wEth combined grid-No.1 Dias 
voltage and video—signal voltage adjusted to produce a highlight 
brightness of u0 foot—lamberts on a 5-3/e• x N• picture area sharply 
focused at center of screen. 

~ Measured at center or Field with General Electric Gauss Meter, Cat. 
NO. 409%51. 

JAN. 1, 1951 
TUBE DEPARTMENT 

TENTATIVE DATA 
[ADIO CORPORATION OF AMERICA, MAR RISON, NEW IE [SEY 



7Q P4 

MONITOR KINESCOPE 

SCREEN DIA. 
614. 

MIN. VALUE 6~ 

~r8'n. ~ 

N3 "~ 

'32~ L 
5 1`~i~~  -
* 34g 

3/4 MAX. 

I (NOTE 7)-5~
~ 

__ 

REFERENCE 
LINE 

„ (NOTE 2) 
j l~i6 
M N. 

(NOTE 5) 

SEE ~ TE , 
6 - SMALL-SHELL 

DUODECAL 
5 -PIN BASE 

(NOTE 3) 

i~~ FOR 
TUBE SUPPORT 

2 ~2 

4 3i8 

t,;' 
SEAL 
DIA. 

~ 5 i6 
MAX. 123ig 

ANODE 
RECESSED SMALL 

C AVITV CAP 
(NOTE I) 

t  x .950 MAX. 

92CM-7524 

I Ti6 t  ~i6 

t 3ie

12 ~je
,

t  38, 

NOTE 1: THE PL 4NE THROUGH THE TUEE AXIS AND VACANT PIN 
PCSITION No.3 MAY VARY FROM THE PLANE THROUGH THE TUBE 
AXIS AND ANODE TERMINAL BY AN ANGULAR TOLERANCE (MEASURED 
AEOUT THE TUEE AXIS) OF 10°. ANODE TERMINAL IS ON SAME 
SIDE AS VACANT PIN POSITION No.3. 

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
HINGED GAUGE 1.500" + .003" - .000" I.D. AND 2" LONG 
WILL REST ON BULB CONE. 

NOTE 3: SOCKET FOR THIS 6ASE SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE 
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL 
WITHIN CIRCLE CONCENTRIC WITH RULE AXIS AND HAVING 
DIAMETER OF I-7/8". 

NOTE 4: DISTANCE FROM REFERENCE LINE FOR LOCATING CENTER 
OF ION-TRAP MAGNETIC FIELD. DIRECTION OF FIELD OF THE 
ION-TRAP MAGNET SHOULD EE SUCH THAT NORTH POLE IS ADJACENT 
TO VACANT PIN POSITION No.B AND SOUTH POLE 70 PIN No.2. 

JAN, i, 1951 TUBE DEPARTMENT 
[AplO CO[[ORATION OF AMERICA, HAR[IEON, NEW lEtSET 

CE-7524A 



7QP4 

MONITOR KINESCOPE 

NOTE 5: LOCATION OF DEFLECTING YOKE MUST BE VvITHIN THIS 

SPACE 

NOTE 6: KEEP THIS SPACE CLEAR FOR SINGLE-FIELD, ION-TRAP 

MAGNET. 

NOTE 7: FOR TUBE SUPPORT WHICH MUST BE KEPT AT LEAST 2" 

AWAY FROM ANODE CAVITY CAP. 

JAN. 1, 1951 
TUBE DEAARTMENT 

R AplO CORRORATION Of AME[I CA, nAR[i50N, NEW IE R SEY 

CE-75248 
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AVERAGE GRID—DRIVE CHARACTERISTICS 
, , ~~,„~ , ,,, ~~~,I ~,II ~II III~„I , ~ 

E p = 6.3 VOLTS 

ANODE VOLTS = 8000 

GRID N~ 1 BIASED TO CUTOFF OF 
UNDEFLECTED FOCUSED SPOT 

RASTER SIZE= 53/g~x 4~~ (FOCU 

I - I 

FOR AVERAGE BRIGHTNESS 1 I I •"'•'~"'•" 

24°-- li-~ ~ ~ i -  iii i "'iiiiniiiliiiiiil'ii~inlimii ~ I 
- IIA . =•1_ il~i i~~Hillll AlIIIIIIAII!lIAIA,;  

s 1 li Illllil~illlllllll~l~i 
.1 F~m  i-u11 l9P~~l~ml~~~lll~~l 

200=  NIA: ull I I ~ AAAN;NA~ VIII 
:ill ~IIII~ 'III,~11 i 

., .111111111111 1 l~Il~;illl~Y~IIIiHIII 

1p I _  Ililiipii~~iir ~li~liiif~nl~ili!ii 
leo~ll ~ --_ ~~IIII~  ̀r 11■anuiir■~'iil~'IYdei— --~~~ ~e::v.....e:: ~._.i:G:: 

iii~liii%i~li~ •
=i .I: :i•:m i :~. ::: ~ 

- 
~ ~m_ 

,  
Ill~;~liil~;,l~,l'I~I~II~111 

lii~ i iifiai ~IS~.. iiiil~iiiiiiii~iii

~_ ~r1ii ~~ ~~~~~.~.~ dill 1f I 

N 
F-
K 
W 
m 

s a 
J 
I 

8 

N 
W 
Z 
F 
2 

IG
H

L
IG

H
T

 
B

 

- lh

:a 

120 1■~~1■
.~raA ilw 

eo ii 

limit:~~~l.a.., ~. 

1 

.uu  I i11iPi 

11■ - ~~A
40 = 

!! 

_11 

1 
~i~l~~lil!l~tll~lllwll~l~~ 

~~ ~i~i►.~liiiiu~ ~ilinlli~f 1 R:~::::m:.... ..r..:....: 

~►~.i .I~iI11uIIJ1iI~IIIIIIIA 

~~..~-, 
O 10 20 30 40 50 60 70 

VIDEO SIGNAL VOLTS FROM CUTOFF 

AUGUST 22, 1950 TUBE DEPARTMENT 
RADIO COtIORATION Oi AMEBIC, NARp~50N, NEW IEpSEY 

92CM-7529 

1■ 



7Q P4 

AVERAGE GRID-DRIVE CHARACTERISTICS 

E{ = 6.3 VOLTS .:  ~:" --
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~~ 
8AU 8 ~ti8 

MEDIUM-MU TRIODE-
SHARP-CUTOFF PENTODE 

9-PIN MINIATURE TYPE 
Intended for use to equipment hautng 
series heater-string arrangement 

The 8AU8 is the same as the 6AU8 exceyt for the following 
items: 

Heater, for Unipotential Cathodes: 
Voltage (AC or OC)  8.4 volts 
Current   0.45 amp 

8AW8-A 
HIGH-MU TRIODE -

SHARP-CUTOFF PENTODE 
9-PIN MINIATURE TYPE 

Intended for use in equipment having 
series heater-string arrangement 

Tke 8AY8-A is the same as the 6AN8-A ezcegt for the following 
items: 

Heater, for Unipotential Cathodes: 
Voltage (AC or DC)  8.4 volts 
Current   0.45 amp 

8BH8 
MEDIUM-MU TRIODE-

SHARP-CUTOFF PENTODE 
9-PIN MINIATURE TYPE 

Intended for use in equipment hautng 
series heater-string arrangement 

The 8BB8 is tht saint as the 6BB8 ezceyt for the following 
items: 

Heater, for Unipotential Cathodes: 
Voltage (AC or DCI  8.4 volts 
Current   0.45 amp 

10-59 ELECTRON TUBE OIVISEUN 
tADEO COIEatATI(XE OF AMElICA, IUR4150N, NEW Jf lSEY 

DATA 



e SBN 8 
TWIN DIODE- HIGH-MU TRIODE 

9-PIN MINIATURE TYPE 

Intended for use to equipment hauinQ 
series heater-string arrangement 

The 8BN8 is the same as the 6BN8 except for the following 

items: 

Heater, for Unipotential Cathodes: 
Voltage (AC or DC) 8  4 volts 
Current   0.45 t 6~ amp 

8BQ 5 
POWER PENTODE 
9-PIN MINIATURE TYPE 

Intended for use to equipment hauin,s 
series heater-strir.,h arrangement 

The 8B Q5 is the same as the 6BQ5 except for thefollowinq 

items: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)  8 volts 
Current 0  6 amp 
Warto--up time (Average)  11 sec 

8CG7 
MEDIUM-MU TWIN TRIODE 

9-PIN MINIATURE TYPE 

Intended for use in equipment hooting 
series heater-string arrangement 

The BCG~ is the same as the 6CG~ except for thefollowinq 
items. 

Heater, for Unipotential Cathodes: 
Voltage (AC or DC) 8  4 volts 
Current   0.45 amp 

10-59 ELECTRON TUBE DIVISION 
RADIO CO[f0[AiION Of AME RIU, HARRISON, NEW JE RSEV 

DATA 



8CM7 `+e 
MEDIUM-MU DUAL TRIODE 

With Dissimilar Units 

9-PIN MINIATURE TYPE 
Intended /or use in equipment having 
series heater-strtng arrangement 

The BCNry is the same as the 6CNry exceyt }or the following items: 

Heater, for Unipotential Cathodes: 
Voltage (AC or DC)   $.4 volts 
Current   0.45 amp 

SCN7 
TWIN DIODE-HIGH-MU TRIODE 

9-PIN MfNIATURE TYPE 

Intended /or use to equipment hautng 
series heater-strtng arrangement 

The BCNry is the same as the 6CNry except for the following items: 

Heater, for Unipotential Cathodes: 
Heater arrangement Series Parallel 
Voltage (AC or DC)  8.4 4.2 volts 
Current   0.225 0.45 t6% amp 

8CX8 
MEDIUM-MU TRIODE-

SHARP-CUTOFF TETRODE 
9-PIN MINIATURE TYPE 

Intended ~'or use to equipment hautng 
series heater-strtng arrangement 

The 8CR8 is the same as the 6C%8 ezcegt for the following items: 

Heater, for Unipotential Cathodes: 
Voltage (AC or OC)  $ volts 
Current   0.6 t 6% amp 
Warm-up time (Average)  11 sec 

10-59 ELECTRON TUBE DIVKION 
RADIO CORPORATION Of AMERICA, N~RRISON, NEW lE [SEY 

DATA 



8EB8 

HIGH-MU TRIODE-
SHARP-CUTOFF PENTODE 

9-PIN MINIATURE TYPE 
Intended /or use in equipment having 
series heater-string arrangement 

The 8BB8 is the same as the 6EB8 except for the ,following items: 

Heater, for Unipotential Cathodes: 
Voltage (AC or DC)  8 volts 
Current   0.6 t 6~ amp 
Warrn-up time (Average)   11 sec 

SEMS 

BEAM POWER TUBE 
9-PIN MINIATURE TYPE 

For vertical-deflection-amplifier service tn110°
sbstems having series heater-string arrangement 

The BENg is the same as the 6ENg except }or the following items: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)   8.4 volts 
Current   0.6 amp 
Warr>~up time (Average)   11 sec 

10-59 ELECTRON TUBE DIVKION 
tADlO COtptATION OE AMEtIG, HAttl$ON, NEW JF tSEY 

DATA 
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8D21 
PUSH-PULL POWER TETRODE 

WATER AND FORCED-AIR COOLED 

GENERAL DATA 
Electrical: 

Filament, Thoria-Coated: 
Voltage (AC or DC) 3.2 ay., 3.4 max. volts. See DATA 3 for 

operating instructions on conserving fi lament l ife. 
Current, with 3.2 volts on fi lament. 125 amp 
Starting Current   Must never exceed 210 amperes, 

even momentarily 

Cold Resistance  0.0077 ohm 
Minimum Heating Time '  S sec 

Mu-Factor, Grid No.2 to Grid No.i (Each Unit) 5 
Direct Interelectrode Capacitances (Each Unit):' 
Grid No.l to Plate  
Input  25.5 µµf 

Output   6.5 ~µf 
Internal Grid-No.2 Bypass Capacitor (Approx.). 200 yµf 

Mechanical: PTR ~PTR~ 
Terminal Connections: 

FA - F i 1 ament 
FB -Fil. , Mount- GITRZ

ing Flange 
G -GridNo.lof 
1TR1 Tetrode #1 

rA Fa 

GiTk 
-Grid No.l of Tetrode #2 

2 

Grid No.2 of 
Tet rodes #1 d #2 

P - Plate of 
1TR1 Tetrode #1 
P - Plate of 
1TR2 Tetrode #2 

Mounting Position. Plane of grid-No.11eads horizontal and 
below horizontal plane of plate leads 

Maximum Overall Length   12-9/32" 
Maximum Diameter   5-3/4" 
Air Cool ing: 

Forced-air cool ing of the glass envelope is required. The 

air flow must start w'i th appl ication of plate voltage, and 

should be directed from a 2"--diameter nozzleat the plate 
end of the tube so as to cool the area between the plate 

seals as wel l as the sides of the glass envelope. The air 

flow may 6e removed simultaneou sly with removal of plate 

voltage. Interlocking of the air flow with the power sup-
pl ies is recommended to prevent the appl ication of voltages 

to the tube without air cool ing. 
Air Flow   40 min, cfm 
Bulb and Seal Temperature  150 max. °C 

Water Cool ing: 
Water cool ing of the fi lament block, the No. l grids, the 

No.2 grids, and the plates is required. The water flow 

must start before appl ication of any voltages and preferably 

should continue for several seconds after removal of al l 

voltages. Interlocking of the water flow through each of 

the electrodes with al l power suppl ies is recommended to 
prevent tube damage in case of fai lure of adequate water 
flow, 

See next page. r Indicates a cn ang e. 
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8D21 
PUSH-PULL POWER TETRODE 

Water Cool ing (Continued): 
Water Flow Required: 

Filament Block, Cool ing pipes in series. 0.1 min. 
No.l Grids, Cool ing pipes in series. 0.1 min. 

No.2 Grids   0.1 min. 
Plate of Each Unit: 
With dissipation of 1.5 kw   0.3 min. 
With dissipation of 2.25 kw 0.4 min. 
With dissipation of 3 kw   0.5 min, 

Water Flow Obtained with Pressure Orbp of 60 psi: 
Min. Max. 

Filament Block,Cool ing pipes in series 0.18 0.37 gpm 
No.l Grids, Cool ing pipes in series. 0.18 0.35 gpm 
No.2 Grids 0  18 0.38 gpm 
Plate of Each Unit 0  55 1.00 gpm 

Water Pressure   100 max. psi 
Minimum Reconmended Value  60 psi 

Outlet Water Temperature   70 max. °C 

9Pm 
9Pm 
9Pm 

9Pm 
9 Pln 
9Pm 

GRID-T+fODULATED PUSH-PULL RF POWER AMPLIFIER—

Ciass C Television $ervic@ 
Synchronizing-Cruel Conditions unitss otherwise nosed; 

Ia loss are Local for bo to anti is 

Maxiaauis CCS• Ratings, Absolute Values: 

DC PLATE VOLTAGE   6000 max. volts 
DC GRID-No.2 (SCREEN) VOLTAGE  1000 max. volts 
DC GRID-No.l (CONTROL-GRID) 

VOLTAGE—White Level. -1000 max. volts 
DC PLATE CURRENT(At Crest of Modulation) 2 max. amp 
PLATE INPUT  10000 max. watts 
GRID-No.2 INPUT  400 max. watts 
PLATE DISSIPATION  6000 max. watts 
GRID—No.l DISSIPATION  50 max. watts 

Typical Operation in Television Service uD to 216 Mc—
Bandwidth of 6 Mc: 

DC Plate Voltage   5000 volts 
DC Grid-No.2 Voltage   800 volts 
DC Grid-No.l Voltage: 

Synchronizing Level   -220 volts 
Pedestal Level   -400 volts 
White Level  -820 volts 

Peak RF Grid-No.l-to-Grid-No.l Voltage 1300 volts 
DC Plate Current: 
Synchronizing Level   1.9 amp 
Pedestal Level   1.45 amp 

DC Grid-No.2 Current: 
Pedestal Level   -0.025 amp 

, ',~: see next page. --►indicates a change. 

SEPT.30, 1948 
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8D21 
~ Grid-Na.l Current: 
Synchronizing level   0.050 amp 
Pedestal level   0.010 amp 

Driving Power (Approx.)*   300 to 500 watts 
Power Output: 
Synchronizing level   5300 watts 
Pedestal level   3100 watts 

PUSH-PULL RF POWER AMPLIFIER 
Class C Telegraphy# or FM Telephony 

Values are for both units 

Maximum CCS~ Ratings, Absolute-Maximum Values: 

DC PLATE VOLTAGE   6000 max. volts 
DC GRID-No.2 (SCREEN) VOLTAGE  1000 max. volts 
DC GRID-No.1 (CONTROL-GRID) VOLTAGE. -1000 max. volts 
DC PLATE CURRENT   2 max. amp 
PLATE INPUT  10000 max. watts 
GRID-No.2 INPUT  400 max. watts 
PLATE DISSIPATION  6000 max. watts 
GRID-No.1 DISSIPATION  50 max. watts 

Typical Operation in CW Service at 300 Mc: 

DC Plate Voltage   6000 volts 
DC Grid-No.2 Voltage   800 volts 
DC Grid-No.1 Voltage•  -275 volts 
Peak RF Grid~No.l-to-Grid-No.l Voltage 1350 volts 
DC Plate Current   1.6 amp 
DC Grid-No.2 Current   0.040 amp 
DC Grid-No.l Current (Approx.)   0.085 amp 
Driving Power (Approx  )   500 watts 
Power Output (Approx.)   6500 watts 

Typical Operation in FM Service up to 216 Mc: 

DC Plate Voltage   4500 volts 
DG Grid-No.2 Voltage   700 volts 
DC Grid-No.1 Voltage   -300 volts 
Peak RF Grid-No.l-to-Grid-No.1 Voltage 1150 volts 
DC Plate Current   1 amp 
DC Grid-No.2 Current   0.050 amp 
DC Grid-No.1 Current (Approx.)   0 amp 
Driving Power (Approx  )   400 watts 
Power Output (Approx.)   2500 watts 

Maximum Circuit Values (CW or FM Service): 

Grid-No.l-Circuit Resistance   6000 max. ohms 

", ~, *, ~,#,: See next page. 

RADIO CORPORATION OF AMERICA onrc 2 
Electron Tube Division Harrison, N. J. I -6s 



8D21 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 
Values are for each unit, unless 

Note 

otherwise 

Nin. 

indicated 

Nax. 

Filament Current  1 110 140 amp 
Input Capacitance — 22.5 28.5 µµf 
Output Capacitance  — 5.3 7.7 µµf 
Plate Current 1 Z — 0.1 amp 
Plate Current 1,3 3.0 5.0 amp 
Plate Current Average 

of Both Units 1,3 3.35 — amp 
Peak Cathode Current  1,4 7 — amp 

Note 1: AC filament volts = 3. 2. 

rote 2: With do plate voltage of 5000 volts; do grid-N o.2 voltage of 800 
volts; and do grid-No.l voltage of-220 volts. 

Note 3: With do plate voltage of 1500 volts; do grid-po.2 voltage oP B00 
volts; and do grid-No.i voltage of +500 volts. 

Note 4: Designers should limit the maximum usable cathode curve nt to this 
value. 

• 

Without external shield. 

Grid-N o. l-to-plate capacitance is internally neutralized Dy the tube 
stfucture t0 within 0.03 lyaf. 

Continuous Commercial Service. 

Driving power is accounted for largely by circuit losses and is less 
at lower frequencies. In practical, gritl-modulated circuit design 
with damping resistors, the indicated driving power, depending on 
P requency, is required to take care of losses in the dampi ng resi stars, 
the circuit losses, and the tube driving power. 

O btai ded .from combination of fixed bias and a grid-N o.i resistor of 
2500 to 3000 ohms. 

Key-down conditions per tube .without amplitude modulation. Modula-
tion essentially negative may De used iP the positive peak of the 
audio-..frequency envelope does not exceed 115 per cent of the carrier 

conditions. 

Data on operating frequencies for the SD21 are given 
on the sheet TRANS. TUBE RATINGS vs FREQUENCY. 

+ Indicates a change. 

RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. 1. 
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8D21 

PUSH-PULL POWER TETRODE 

OPERATING INSTRUCTIONS FOR CONSERVING 
FILAMENT LIFE 

Fi lament l ife of the BD21 can be conserved by 
operating its fi lament at the lowest voltage which 

wi l l give the desired power output. Because the 
'fi lament of this tube when operated at the tabulated 
value of 3.2 volts provides emission usual ly in excess 

of any requirements within ratings, it is recommended 

that the fi lament voltage be reduced below 3.2 volts 

to a value that wi l l give adequate but not excessive 
emission for any particular appl ication. The proper 
operating value may be found by reducing the fi lament 
voltage, with normal modulation appl ied to the trans-
mitter, unti l a reduction in output is observed. The 
fi lament voltage must then be increased by an amount 
equivalent to the maximum percentage regulation of the 
fi lament—voltage supply, and then further increased 
by about 0. 1 volt to ai low for other variations. It 
is suggested that the adjustment procedure be carried 
out dai ly. However, if no significant changes it the 
operating voltage are found necessary, the adjustment 
procedure can be scheduled less frequently. Good 
regulation of the fi lament voltage is in general eco—
nomical lyadvantageousfromtheviewpointoftube l ife. 

SEPT. 30, 1948 TUBE DEPARTMENT 
RA010 CO[ROIATICNI OF AMERICA, MAIIISON, NEW IF RSET 
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FILAMENT TERMINAL "A" 
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8D21 
PUSH-PULL POWER TETRODE 

PLATE TERMINAL OF 
TETROOE UNIT N~ 2 

B T/32 
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8D21 
PUSH-PULL POWER TETRODE 

OUTLINE DETAILS 

I'a" Z 
i l~6a X00 
.186" r
3.005" 

I " 3 I/ 

CLEARANCE HOLE 
FOR Ns 10 SCREW 

~{ x+-.500"3.005" 

I I + 

1.250 
3.010 

IS° 3 I °
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~~ SEE DETAIL 
AT LEF7 

DETAIL OF PLATE TERMINALS 
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TERMINAL "A` AND 

GRID-N42 TERMINAL 

.168" 
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8D21 
AVERAGE PLATE CHARAGTERISTIGS 

FOR EAGH UNIT 
1 1 1 1 1 1 F 1 A 

— Ep=3.2 VOLTS AC 
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8D21 
TYPICAL CHARACTERISTICS 

FOR EACH UNIT 

E p = 3.2 VOLTS AG 
GRID—N32 VOLTS=800 

0 1000 2000 
PLATE VOLTS 

TYPICAL CHARACTERISTICS 
FOR EACH UNIT 

  E p = 3.2 VOLTS AC 
GRID-N32 VOLTS=800 

0 

MAY 28,1948 

1000 2000 
PLATE VOLTS 

TUBE DEPARTMENT 
RAO10 CORRORALION OF AMERICA, HAt¢ISON, NEW IFtSFv 
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8D21 
AVERAGE CHARACTERISTIC 

FOR EACH UNIT 

Ef  = 3.2 VOLTS AC 
PLATE VOLTS = 5000 
GRID —Ng2 VOLTS=800 
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8GN8 
High-Mu Triode—

Sharp-Cutoff Pentode 
9-PIN MINIATURE TYPE 

For Equipment Naving Series Heater-String Arrangement 

The 8GN8 is the same as the 6GN8 exceyt for the following items: 

Heater, for Unipotential Cathodes: 
Voltage (AC or DC)  8 volts 
Current   0.6 t 6~ amp 
Warm-up time (Average)  11 sec 

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

DATA 
5-61 





8QP4 
Monitor Kinescope 

NO ION-TRAP MAGNET REQUIRED 

RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
WITH INTEGRAL PROTECTIVE WINDOW 90° MAGNETIC DEFLECTION 

LOW-VOLTAGE ELECTROSTATIC FOCUS 

Electrical: 

Direct Interelectrode Capacitances: 
Cathode to all other electrodes  5 pf 
Grid No.l to all other electrodes  6 pf 

Heater Current at 6.3 volts  600 ±30 ma 
Heater Warm-up Time (Average)  11 seconds 
Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Phosphor(ro~ curves, see front o+ this section). .P4—Sulfide Type, 
Aluminized 

Faceplate and Integral Protective Window  Fi lterglass 
Light transmission at center (Approx.)   60% 

Mechanical: 

Weight (Approx.)   3-1/4 lbs 
Overall Length   9.94"±.19" 
Neck Length  5.81"±.12" 
Projected Area of Screen   36 sq.in. 
External Conductive Coating  None 
For Additional Information on Dimensions: 
See Bulb J6ry-z/aA sheets at front of this Section 

Integral Protective. Window  FP67-1/2-800, 
or equivalent 

Cap Recessed Small Cavity 
(JEDEC No.J1-21) 

Base Small-Shell Duodecal 6-Pin (JEDEC Group 4, No. 66-63) 
Basing Designation for 80TTOM VIEW   12M 

G4 
ANODE 

Pin 1 -Heater 
Pin 2 -Grid No.1 
Pin 6 -Grid No.4 
Pin 10 -Grid No.2 
Pin 11-Cathode 
Pin 12 -Heater 

H 

Gp 

Cap -Anode 
(Grid No.3. 
Grid No.S, 
Screen 
Col lector) 

Maximum and Minimum Ratings, Design-Maximum values: 

Unless otherwise sq ecified, voltage val—
ues are 

,
positive with re syect to cathode 

Anode Voltage   22000 max. volts 
Grid-No.4 Voltage: 

Positive value  1100 max. volts 
Negative value  550 max. volts 

Grid-No.2 Voltage   f 550 max. volts 
l 200 min. volts 

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

DATA 
3-64 



8QP4 
Grid-No.1 Voltage: 

Negative peak value 
Negative bias value 
Positive bias value 
Positive peak value 

Heater Voltage  

Peak Heater-Cathode Voltage: 
Neater negative with 

respect to cathode: 
During equipment warm-up period 
not exceeding 15 seconds  

220 max. volts 
155 max. volts 
0 max. volts 
2 max. volts 

6.9 max. volts 
5.7 min, volts 

450 max. volts 
After equipment warm-up period   200 max. volts 

Heater positive with 
respect to cathode: 
Combined AC and DC Voltage   200 max. volts 
DC Component   100 max. volts 

Typical Operating Conditions for Grid-Drive Service: 

Unless otherwise s~pecrfied, voltage val-

ues are yositive with resj~ect to cathode 

Anode Voltage  16000 volts 
Grid-No.4 Voltages   200 volts 
Grid-No.2 Voltage   300 volts 
Grid-No.1 Voltage for visual extinction of 

focused raster  -28 to -72 volts 

Maximum Circuit Value: 

Grid-No.1 Circuit Resistance   L 5 max. megohms 

a The grid—No.LL voltage required for opt imum focus of any individual tube 
wi ll have a value anywhere Oet we en 0 and +u00 volts. 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TUBES 

at front of this Section 

+~ 

~. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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9AU7 
MEDIUM-MU TWIN TRIODE 

9-PIN MINIATURE TYPE 

Intended for use in equipment h¢utng 
series heater-string arrangement 

The qAU~ is the same as the i2AU~ exceyt jor the following items: 

Heater, for Unipotential Cathodes: 
Heater arrangement Series Parallel 
Voltage (AC or DC) 9.4 4.7 volts 
Current  0 225 0.45 amp 
Warm-up time (Average) - it sec 

10-59 ELECTRON TUBE DIVISION DATA 
RADIO CORPORATION OF AMEIIG, MARRISON, NEW !E [SEY 





9C21 
Power Triode 

WATER- AND FORCED-AIR COOLED 

GENERAL DATA 

' 1 

Electrical: 

Fi lament, Multistrand Tungsten: 
Excitation  DC or Single Phase AC 
Voltage (AC or DC)  19.5 volts 
Current   415 amp 
Starting Current: The filament current should never exceed 

750 amperes, even momentarily. 
Cold Resistance   0.0042 ohm 

Ampl ification Factor  40 
Direct Interelectrode Capacitances (Approx.): 
Grid to plate   53 pf 
Grid to filament  103 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" 
Weight (Approx  )   26 lbs 
Terminal Diagram (See Dimensional Outline): 

F -Filament 
G-Grid 

r~ _ .F 

F F 
P 

DIAMETRICALLY OPPOSITE TERMINALS 
MUST BE CONNECTED TOGETHER 

P - Plate 

Thermal: 

Water Flow  15 to 20 gpm 
The water flow must start before the appl ication of any volt-
ages and must continue for at least 2 minutes after the re-
moval of al l voltages. 

Air Flow: 
To filament seals   10 min. cfm 

The specif led air flow directed by a nozzle of I—I/4" di—
ameterinto the fi lament header is required before and during 
the appl ication of any voltages to l imit the temperature of 
the fi lament seals to the maximum value. 

To plate seal and bulb  250 min. cfm f 
The specified air flow at a pressure of 1.3 inches of water 
must be directed at and distributed uniformly around the 

r,~ plate seal and bulb to l imit the temperature of each to its 
maximum value at the hottest point. 

f Indicates a change. 

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

DATA I 
4-63 



9C21 
Outlet Water Temperature  70 max. 
Bulb Temperature  180 max. 
Seal Temperature (Filament, grid, plate). 165 max. 

AF POWER AMPLIFIER & MODULATOR — Class B 

Maximum CCSa Ratings, Absolute-Maximum Values: 

DC PLATE VOLTAGE  15000 max. volts 
MAX.-SIGNAL DC PLATE CURRENTb   6 max. amp 
MAX.-SIGNAL PLATE INPUTb  90 max. kw 
PLATE DISSIPATIONb  40 max. kw 

Typical Operation: 

volts 
volts 
volts 

amp 
amp 

ohms 
watts 

kw 

Unless otherwise specified, values are fort tubes 

DC Plate Voltage 10200 14000 
DC Grid Voltage  -220 -300 
Peak AF Grid-to-Grid Voltage 850 1050 
Zero-Signal DC Plate Current 0.6 0.6 
Max.-Signal DC Plate Current 5.7 7.1 
Effective Load Resistance 
(Plate to plate) 3600 4000 

Max.-Signal Driving Power (Approx.)°. 110 150 
Max.-Signal Power Output (Approx  ) 36 61 

PLATE-MODULATED RF POWER AMPLIFIER — Class C Telephony 

Carrier conditions qer tube for use 
with amaximum-modulation factor of i 

V 

V 

Maximum CCSa RatingS, Absolute-Maximum Values: 

DC PLATE VOLTAGE 12500 max. volts 
DC GRID VOLTAGE  -2000 max. volts 
DC PLATE CURRENT 4 max. amp 
DC GRID CURRENT  1.5 max. amp 
PLATE INPUT  50 max. kw 
PLATE DISSIPATION  28 max. kw 

Typical Operation: 

DC Plate Voltage 10200 12500 volts V 
DC Grid Voltage:° 

From a grid resistor of: 
2000 ohms  -1500 - volts 
2100 ohms  - -1670 volts 

Peak RF Grid Voltage 1960 2190 volts 
DC Plate Current 3.1 3.5 amp 
DC Grid Current (Approx.)° 0 75 0.79 amp 
Driving Power (Approx.)° 1320 1570 watts 
Power Output (Approx  ) 27.5 38 kw 

RF POWER AMPLIFIER & OSCILLATOR — Class C Telegraphyt 

Maximum CCSa Ratings, Absolute-Maximum Values: 

DC PLATE VOLTAGE  17000 max. volts 
DC GRID VOLTAGE   -2000 max. volts 
DC PLATE CURRENT  9 max. amp 

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

DC GRID CURRENT   1.5 max. amp 
PLATE INPUT   150 max. kw 
PLATE DISSIPATION   40 max. kw 

Typical Operation: 
DC Plate Voltage  14000 17000 volts 
DC Grid Voltage:9

From a grid resistor of: 
1800 ohms   -1500 - volts 
1780 ohms   - -1600 volts 

From a cathode resistor of: 

230 ohms  -1500 - volts 

180 ohms  - -1600 volts 
Peak RF Grid Voltage  2000 2200 volts 
DC Plate Current  5.8 7.9 amp 
DC Grid Current (Approx.) 0  83 0.9 amp 
Driving Power (Approx.)   1500 1800 watts 
Power Output (Approx  )   61 100 kw 

a Continuous Commercial Service. 
b Averaged over any audio—Prequ ency cycle of sine—wave form. 

o The driving stage should have good regulation and should De capable of 
suDDlying considerably more than the spec iPied driving power. 

d Obtainetl from a fixed Supply, grid resistor, or a comDinati On of both. 
e Subject to wide variations as explained under TUBE RATINGS in General 

Section. 

Key-down conditions per tube without modulation. Modulation essentially 
negative may be used if the positive peak of the audio-frequency enve—
lope does not exceed 115 Der cent 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—bias. 

f 

9 

MAXIMUM RATINGS vs OPERATING FREQUENCY 

OPERATING 
FREQUENCY 

Mc 

MAXIMUM PERMISSIBLE PERCENTAGE 
OE MAXIMUM-RATED PLATE VOLTAGE 6 PLATE INPUT 

TELEPHONY TELEGRAPHY 

Class C 
Plate-Modulated 

Class C 
Unmodulated 

15 
20 
25 

100 
88 
81 

100 
82 
70 

FILAMENT CONNECTIONS 

GRID 
TERMINAL 

EXHAUST TUBE 
CAP-MAKE NO 
CONNECTION 

92G5-6519 

DC 
OR 

I~AG 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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7.328 
3.015 
DIA. 

TOP VIEW 4 FILAMENT TERMINALS 
6763.010 DIA. 

I SEE NOTES 1,21 

~I ~• r.~ 
ll 

~~ r\ e~ /r,:\ 

3o3s~~l .1
<~~J 

~\\\~~ 
LES ~~ 

30`3.5' 

12 HO 
.177 DIA. 

(No.l6 DRILL) } 

15/6

I 
MIN. 

t 

2 1/4 MAX. 

5.688 
t .015 
DI A. 

4.500 
3.047 
DIA. 

PLATE 

6.250 
MAX. 9 I/2 

MAX. 

GRID TERMINAL (SEE NOTE I) 

2 I/2 MAX. 

7 17/32 

3 I/B

~f 
.500 
3.020 

13 

3 /B 

ALL DIMENSIONS IN INCHES 

24 1/2

MAX. 

92CM-6438R2 

NOTE 1 : FLEXIBLE CONNECTIONS ARE REQUIRED. 

NOTE 2: FILAMENT-TERMINAL POSITIONS ARE HELD TO TOLERANCES 

SUCH THAT ENTIRE LENGTH OF TERMINALS WILL, WITHOUT UNDUE 

FORCE, PASS INTO AND DISENGAGE FROM FIAT-PLATE GAUGE HAVING 

A THICKNESS OF I/8" AND FOUR HOLES WITH DIAMETERS OF 
0.801" t 0.001" ARRANGED AT ANGLES OF 90° ± 10' ON A 

CIRCLE HAVING DIAMETER OF 3. 125" ± 0.001". GAUGE IS ALSO 

PROVIDED WITH A HO IE HAVING DIAMETER OF 1.250" ± 0.010" 

CONCENTRIC WITH THE FILAMENT-TERMINAL CIRCLE. 

RADIO CORPORATION OF AMERICA 
Election Tube Division Harrison, N. J. 
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AVERAGE FILAMENT CHARACTERI 

9C
~, 

STIC 

COLD RESISTANCE OF FILAMENT =0.0042 OHM  

14 15 16 17 18 19 

FILAMENT VOLTS 
20 21 

DEC. 1, 1943 TUBE DEPARTMENT 
MDIO CORPORATION OE AMFRIG, NARRISON, NEW 1ERSEY 
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9C21 

AVERAGE FILAMENT-EMISSION CHARACTERISTIC 
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AVERAGE PLATE CHARACTERISTICS 

0 
v 

DEC. L[ 1943 

0 0 
M N 

PLATE AMPERES 

RU VICTOR DNISION 
4DI0 CORIOIATION O/ AMHIU, H.U[ISON, NFW lF[SfY 
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9C21 
AVERAGE CONSTANT-CURRENT CHARACTERISTICS ~~ 

+ E.f =19.5 VOLTS A.G. 

= I G =GRID AMPERES 
I b =PLATE AMPERES 
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9C21 

TYPICAL CHARACTERISTICS 
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9C22 

Power Triode 
FORCED-AIR COOLED 

GENERAL DATA 

Electrical: 

Fi lament, Multistrand Tungsten:. 
Excitation  DC or Single Phase AC 
Voltage (AC or DC)   19.5 volts 
Current   415 amp 
Starting Current: The filament current should never exceed 

750 amperes, even momentarily. 
Cold Resistance 0  0042 ohm 

Ampl ification Factor  41 
Direct Interelectrode Capacitances (Approx.): 
Grid to plate   50 pf 
Grid to filament  100 pf 
Plate to filament   2.2 pf 

Mechanical: 

Operating Position  Vertical, filament end up 
Maximum Overall Length  25" 
Maximum Diameter  17" 
Weight (Approx  )  130 lbs ~-
Radiator  Integral part of tube 
Terminal Diagram (See Dimensional Outline): 

F —Filament 
G —Grid 

F F 
P 

DIAMETRICALLY OPPOSITE TERMINALS 
MUST BE CONNECTED TOGETHER 

P- Plate 

Thermal: 

Air Flow: 
Through radiator (For maximum ratings). 1800 min. cfm 
The specified air flow at a pressure of 2.2 inches of 

water should be del ivered by a blower vertical ly upward 

through the radiator before and during the appl ication of 
any voltages. 

To fi lament seals   10 min. cfm 
The specified airflow directed by a nozzle of 1—I/4" 
diameter downward into the fi lament header is required 
before and during the appl ication of any voltages in order 

to l imit the temperature of the fi lament seals to the 
maximum value. 

Input Air Temperature (To radiator) 45 max. °C 
Radiator Temperature (Measured at core 

upper end, away from incoming air). 180 max. °C 
Seal Temperature (Filament, grid, plate). 165 max. oC 

r Ina icates a change. 

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

DATA I 
4-63 



9C22 

AF POWER AMPLIFIER b MODULATOR — Class B 

Maximum CCS° Ratings, Absolute Maximum Values: 

DC PLATE VOLTAGE   15000 max. volts 
MAX.—SIGNAL DC PLATE CURRENTb  6 max. amp 
MAX.—SIGNAL PLATE INPUTb   60 max. kw 
PLATE DISSIPATIONb   20 max. kw 

Typical Operation: 
Unless otherwise specified, val ues are for 2 tubes 

DC Plate Voltage   10200 14000 volts 
DC Grid Voltage  —220 —300 volts 
Peak AF Grid—to—Grid Voltage   850 1050 volts 
Zero—Signal DC Plate Current   0.6 0.6 amp 
Max.—Signal DC Plate Current   5.7 7.1 amp 
Effective Load Resistance 
(Plate to plate)   3600 4000 ohms 

Max.-Signal Driving Power (Approx.)° 110 150 watts 
Max.—Signal Power Output (Approx.) 36 61 kw 

PLATE—MODULATED RF POWER AMPLIFIER — Class C Telephony 

Carrier conditions qer tube for use 
with a maximum modulation factor of i 

McXimum CC$° Ratings, Absolute Maximum Values: 

DC PLATE VOLTAGE   12500 max. volts 
DC GRID VOLTAGE  —2000 max. volts 
DC PLATE CURRENT   4 max. amp 
DC GRID CURRENT  1.5 max. amp 
PLATE INPUT  50 max. kw 
PLATE DISSIPATION  14 max. kw 

Typical Operation: 

DC Plate Voltage   10200 12500 volts 
DC Grid Voltage:d

From a grid resistor of: 
2000 ohms  —1500 — volts 
2100 ohms  — —1670 volts 

Peak RF Grid Voltage   1960 2190 volts 
DC Plate Current   3.1 3.5 amp 
DC Grid Current (Approx.)° 0.75 0.79 amp 
Tube Driving Power (Approx.)e  1320 1570 watts 
Power Output (Approx.)   27.5 38 kw 

RF POWER AMPLIFIER 6 OSCILLATOR — Class C Telegraphyf

MOXimUm CCSa Ratings, Absolute Maximum Values: 

DC PLATE VOLTAGE   17000 max. volts 
DC GRID VOLTAGE  —2000 max. volts 
DC PLATE CURRENT   8 max. amp 
DC GRID CURRENT. 1.5 max. amp 
PLATE INPUT  100 max. ~kw 
PLATE DISSIPATION  20 max. kw 

V 

V 

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



9C22 

Typical Operation: 

DC Plate Voltage  14000 17000 volts 
DC Grid Voltage:g 
From a grid resistor of: 
1800 ohms -1500 - volts 
2000 ohms - -1600 volts 

From a cathode resistor of: 
230 ohms  -1500 - volts 
275 ohms  - -1600 volts 

Peak RF Grid Voltage  2000 2050 volts 
DC Plate Current  5.8 5 amp 
DC Grid Current (Approx.)e  0 83 0.8 amp 
Tube Driving Power (Approx.)e 1500 1450 watts 
Power Output (Approx.)  61 65 kw 
a 
b 

C 

d 

e 

f 

9 

.-. 

~1 

Continuous Commercial Service. 

Averaged over any audio-P requ en cy cycle of sine-wave form. 

The driving stage should have good regulation antl should be capable of 
supplying considerable more than the specifi etl driving power. 

Obtained from a fi zetl supply, grid resistor, or a combination of both. 

For effect of load resistance on grid current and driving power, refer 
to TUBE RATINGS--Grid Current and Ort ving Power in General Section. 

KeY-tlown conditions per tube without motlu tatlon. Modulation essenti-
ally negative may be used if the po sltl ve peak oP the autlio-frequency 
envelope does not exceed 115 per Cent of the carrl er condi tl on s. 

Obtained Prom a Pi xed supply, a cathotle resistor, a grid resistor, or 
Prom a combination of a fined supply antl self-b(as. 

MAXIMUM RATINGS vs OPERATING FREQUENCY 

OPERATIND 

FREQUENCY 

Mc 

MAXIMUM PERMISSIBLE PERCENTADE 

OF MAXIMUM-RATED PLATE VDLTADE & PLATE INPUT 

TELEPHONY TELEGRAPHY 

ClassC 
Plate-Modulated. 

Class C 
Unmodulated 

5 

12 

25 

100 

90 

81 

100 

64 

70 

CURVES 
Shown under Type 9C21 also apply to the 9C22 

GRID 
TERMINAL 

EXHAUST TUBE 
CAP-MAKE NO 
CONNECTION 

FILAMENT CONNECTIONS 

DC 
OR 

I~AC 

9205- 6519 

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

DATA 2 
4-63 
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12 HOLES I~-3 $ 
.177 DIA. I DIA. 

(N416 DRILL 

7.328 
1.015 
DIA. 

30't.5' 

30 t.5 

EXHAUST TUBE COVER 

25 
MAX. 

16 MAX. 

AIR 
CONTROL 
BAND 

11 16 
MAX. 
DIA. 

PLATE 
TERMINAL 

4 FILAMENT TERMINALS 
676 t .010 DIA. 

1 SEE NOTES 12-1 

91 

MAX. 

6.250 
MAX. 

t

GRID TERMINAL (SEE NO ~ I) 

2 2 
MAX. 

PLATE 

164 

tq 

DIA. 

21q 

MAX, 

10 MIN, 

/// 
62 

I

MAX, 

 /  ~ t ■ ~ 

AIR—COOLEO 
RADIATOR 

92CM-6447 R4 
ALL DIMENSIONS IN INCHES 

NOTE I: FLEXIBLE CONNECTIONS ARE REQUIRED. 

NOTE 2: FILAMENT—TERMINAL POSITIONS ARE HELD TO TOLERANCES 

SUCH THAT ENTIRE LENGTH OF TERMINALS WILL, WITHOUT UNDUE 

FORCE, PA55 INTO AND DISENGAGE FROM FLAT—PLATE GAUGE HAVING 

A THICKNESS OF I/8" AND FOUR HOLES WITH DIAMETERS OF 

0.801" ± 0.001" ARRANGED AT ANGLES OF 90° t 10' ON A 

CIRCLE HAVING DIAMETER OF 3. 125" ± 0.001". GAUGE IS ALSO 

PROVIDED WITH A HOLE HAVING DIAMETER OF 1.250" ± 0.010" 

CONCENTRIC WITH THE FILAMENT—TERMINAL CIRCLE. 

~. 

~~ 

V 

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



IOKP7 
OSCILLOGRAPH TUBE 

MAGNETIC FOCUS MAGNETIC DEFLECTION 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage   6.3  ac or do volts 
Current   0.6 t 10%   amp 

Direct Interelectrode Capacitances (Approx.): 
Grid No.1 to all other electrodes   6 µµf 
Cathode to all other electrodes   5 µµf 

Faceplate   Filterglass 
Light transmission (Approx  )  76% 

Phosphor (ror curves, see front of this section)  P7 
Fluorescence Blue 
Phosphorescence   Greenish-Yellow 
Persistence  Long 

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Deflection Angle (Approx  )  50° 
Tube Dimensions: 

Overall length  17-5/8" f 3/8" 
Diameter: 

At faceplate  10-1/2" t 1/16" 
10-5/8" 
  911 

10 lbs 
Any 

Recessed Small Cavity (JETEC No.Jl-21) 

Maximum, at faceplate seal 
Minimum Useful Screen Diameter 
Weight (Approx  ) 
Operating Position 
Cap  
Bulb J-84 
Base  Small-Shell Duodecal 5-Pin (JETEC No.65-57) 

Basing Designation for BOTTOM VIEW  12D 

Pin 1 -Heater 
Pin 2 —.Grid No.1 
Pin 10 -Grid No.2 

Pin 11-Cathode 

Pin 12 -Heater 
Cap-Ulfor 

(Grid No.3, 
Collector) 

Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE   10000 max. volts 
GRIo-No.2 VOLTAGE: 

Positive value (DC or Peak AC)  700 max. volts 
Negative valued (DC or Peak AC) 180 max. volts 

GRID-No.1 VOLTAGE: 
Negative bias value   180 max. volts 
Positive bias value'  0 max. volts 
Positive peak value   2 max. volts 

PEAK GRID-No.1 DRIVE FROM CUTOFF  65 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 125 max. volts 
Heater positive with respect to cathode. 125 max. volts 

#,~: See next page. « Indicates a change. 

8-57 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NfW JERSEY 

DATA 



IOKP7 

OSCILLOGRAPH TUBE 

Equipment Design Ranges: 

For any ultor voltage (Ecgl between 7000` and S0000 volts 
and grid—No.2 voltage (Ec21 between i5o and ryoo volts 

Grid—No.1 Voltage for Visual 

Extinction of Undeflected 

Focused Spot  —10.8% to —25.2% of Ec2 volts 
Grid—No.2 Current   —15 to +15 µa 

Focusing—Coil Current (DC) '~/È  x 99 t 15% ma 00 
[ ~I 7000 

Spot Position   ## 

Examples of Use of Design Ranges: 

For ultor voltage o.f 700o g000 volts 

and grid—No.2 voltage of 250 25o volts 

Grid—No.l Voltage for Visual 
Extinction of Undeflected 
Focused Spot  —27 to —63 —27 to —63 volts 

Focusing—Coil Current (DC). 99 t 15% 112 t 15% ma 

Maximum Circuit Values: 

Grid—No.l—Circuit Resistance  1.5 max. megohms 

aM This value has been specifietl to take care of appl ications where 
grid No.2 is modulated. 

AS or near this rating, the effective resistance of the ultor supply 
should be ado gu ate to L mlt the ultor input power to 6 watts. 

Brill iance and definition tlec rease with decreasing ultor voltage. In 
general, the ultor voltage should not be less loan 7000 volts. 

0o For specimen tocusing coi l similar to JETEC Focusing Coil No. 106 
p osltioned with air gap toward faceplate and center l ine of air gap 
9-1/4" from Reference Line (See Dimensional Outline) and ultor current 
of 200 microamperes. 

The center of the undeflec led, unfocused spot will fall within aci rcle 
having an 10—mm red iu5 concentric with the center of the tube face. 

8-57 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA. HARRIEON, NEW iE RSEY 

DATA 
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IOKP7 ' 
OSCILLOGRAPH TUBE 

7/ "+3/16 R. 6 
I/16 

2 7/8" 

_~  .~ 
3i" 

9 7/16 MAX. 

t I/B 2 "R. 

REFERENCE 11 LINE 
(NOTE 2) 

  ~. 

 10I/2' f 1~6 

~
9"MIN. USEFUL 

SCREEN DIA. 

1 7/Ig t %I 

92C5-6932R3 

 1%2" fOR 
TUBE 

+ SUPPORT. 

.eso"i . 
7I/6 

+ I/2 

I/4 

SEAL DIA. 
105/8 AMAX. 17 5/B 

RECESSED SMALL 
' 3/8

CAVITY CAP 
JETEC N4 JI-21 
(NOTE5184) 

SMALL-SHELL 
DUODECAL 
5-PIN BASE 

JETEC N~ 85-57 
(NOTE 3) 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN 
POSITION No.3 MAY VARY FROM THE PLANE THROUGH THE TUBE 
AXIS AND ULTOR TERMINAL BY AN ANGULAR TOLERANCE (MEASURED 
ABOUT THE TUBE AXIS) OF ± 10°. ULTOR TERMINAL IS ON SAME 
SIDE AS VACANT PIN POSITION No.3. 

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE 
REFERENCE-LINE GAUGE (JETEC No. 1 12) 1.500" + ,003" - .000" 
I .D. AND 2" LONG WILL REST ON BULB CONE. 

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE FREELY. 
BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL WITHIN CIRCLE 
CONCENTRIC WITH BULB AXIS AND HAVING DIAMETER OF I-7/8". 

NOTE 4: TUBE SUPPORT MUST BE KEPT AT LEAST 2" AWAY FROM 
ULTOR CAP, 

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

CE-6932R3 
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AVERAGE GRID —DRIVE CHARACTERISTICS 

—ULTOR CURRENT ---HIGHLIGHT BRIGHTNESS 

Ep = 6.3 VOLTS Ef = 6.3 VOLTS 
ULTOR VOLTS=7000-10000 ULTOR VOLTS=9000 
GRID Ns I BIASED TO CUTOFF OF GRID N' I BIASED TO CUTOFF OF 

UNDEFLECTED FOCUSED SPOT. 
RASTER SIZE=I4CM x 14 CM 

UNDEFLECTED FOCUSED SPOT. 
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10-Y 
POWER AMPLIFIER TRIODE 

GENERAL DATA 

Electrical: 

Fi lament, Thoriated Tungsten: 
Voltage  7.5   ac or do volts 
Current 1  25   amp 

Ampl ification Factor 8 
Direct Interelectrode Capacitances (Approx.): 
Grid to Plate  7   ~f 
Grid t° Filament 4   µ.f 
Plate to Fi lament. 3   Nµf 

Mechanical: 

Mounting Position  Vertical, base down 
Maximum Overall Length   5-3/8" 
Maximum Seated Length  4-3/4" 
Maximum Diameter   2-1/16" 
Bulb   ST-i6 
Base   Medium-Shell Small 4-Pin Micanol, Bayonet 

Basing Designation for BOTTOM VIEW   4D 

Pin 1 -Fi lament 

Pin 2 -Plate 

Pin 3-Grid 

Pin 4 - Filament 

PLATE-MODULATED RF POWER AMPLIFIER - Class C Telephony 

Carrier conditions pe* tube for use witA a sax. wodu cation factor of 1.0 

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE   350 max. volts 
DC GRID VOLTAGE  -200 max, volts 
DC PLATE CURRENT   60 max. ma. 
DC GRID CURRENT  15 max. ma. 
PLATE INPUT  17.5 max. watts 
PLATE DISSIPATION  10 max. watts 

Typical Operation: 

DC Plate Voltage   250 350 volts 
DC Grid Voltage  -95 -135 volts 
Peak RF Grid Voltage   195 235 volts 
DC Plate Current   45 45 ma. 
DC Grid Current (Approx.)° 15 15 ma. 
Driving Power (Approx.)°   3 3.5 watts 
Power Output (Approx.)   5.5 8 watts 

° SuO Ject to wide variations as explained en sheet TUBE RATINGS in Gen-
eral Section, 

DEC. 20, 1946 NBE DEPARTMENT 
RADIO fORPORATION Of AMEIICA. NARRISON, NFW JERSEY 
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10-Y 
POWER AMPLIFIER TRIODE 

RF POWER AMPLIFIER d OSCILLATOR - Class C Tele~craphy 
ley-dox., conditions 4e* tube a{tMut soduiat{on 

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE   450 max, volts 
DC GRID VOLTAGE  -200 max. volts 
DC PLATE CURRENT   60 max. ma. 
DC GRID CURRENT  15 max. ma. 
PLATE INPUT  27 max. watts 
PLATE DISSIPATION  15 max. watts 

Typical Operation: 

DC Plate Voltage   350 450 volts 
DC Grid Voltage  -90 -115 volts 
Peak RF Grid Voltage   190 215 .• volts 
DC Plate Current   55 55 ma. 
DC Grid Current (Approx.)° 15 I5 ma. 
Driving Power (Approx.)°   3 3.3 watts 
Power Output (Approx.)   9 13 watts 

° Sub lect to wide variations as explained on sheet TUBE RATINGS in Gen-
eral Section. 

°O Modu lat ion else nt iElly negative may be used if the positive peak of the 
audio-f rea uerKy envelope does not exceed iisS of the carrier contl it ions. 

Data on operating frequencies for the 10-Y are given 
on the sheet TRANS. TUBE RATINGS vs FREQUENCY 

DEC. 20, 1946 TUBE DEPARTMENT 
tADlO COtEOtATION OF AMEtI U. NAttI50N, NFW 1ERSEY 
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12AF6 
REMOTE-CUTOFF PENTODE 

7—PIN MINIATURE TYPE 
For use in automobile radio receivers 

operating directly from 12-volt storage batteries 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage range. 10.0 to 15.9   do volts 

This voltage range is on an absolute basis. For long-
est life, it is recommended that the heater be operated 
Within the voltage range of xx to xq volts. 

Current (Approx.) 
at 12.6 volts. 0.15  amp 

Direct Interelectrode Capacitances:°
Grid No.l to plate   0.006 max. µµf 
Grid No.l to cathode, grid No.3 3 

internal shield, grid No.2, and heater 5.5 µµf 
Plate to cathode, grid No.3 & internal 
shield, grid No.2, and heater  4.8 µµf 

Mechanical: 

Operating Position  Any 
Maximum Overall Length   2-1/8" 
Maximum Seated Length  1-7/8" 
Length, Base Seat to Bulb Top (Excluding tip) . 1-1/2" t 3/32" 
Maximum Diameter   3/4" 
Dimensional Outl ine See General Section 
Bulb   T5-1/2 
Base   Small-Button Miniature 7-Pin (JETEC No.E7-1) 

Basing Designation for BOTTOM VIEW   76K 

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

Internal 
Shield 

Pin 3 -Heater 

AMPLIFIER — Class A I

Maximum Ratings, Design—Center Values: 

PLATE VOLTAGE. 
GRID-No.2 (SCREEN~RID)~VOLTAGE~ 
GRID-No.l (CONTROL~RID) VOLTAGE: 

Positive bias value 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 
Heater positive with respect to cathode. 

~ o: See next page. 

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

16 max. volts 
16 max. volts 

0 max. volts 

16 max. volts 
16 max. volts 

&'57 ELECTRON TUBE DIVISION TENTATIVE DATA 
RAn10 CORPORATION OF AMERICA, HARRISON, NEW JF RSEY 



~_ 
12AF6 

REMOTE-CUTOFF PENTODE 

Characteristics with 12.6 Volts on Heater: 

Plate Voltage   12.6 volts 
Grid—No.3 (Supressor—Grid) Voltage  0 volts 
Grid—No.2 Voltage   12.6 volts 
Grid—No.l Supply Voltage  0 volts 
Grid—No.l Resistor (Bypassed )   2.2 megohms 
Plate Resistance (Approx  )   0.3 megohm 
Trahsconductance  1250 Funhos 
Plate Current   0.8 ma 
Grid—No.2 Current   0.3 ma 

Grid—No.1 Voltage (Approx.) for 
transconductance of 40 EJmhos  —2.7 volts 

Maximum Circuit Values: 

Grid—No.l—Circuit Resistance  2.2 max. megohms 

O Without external shield. 

~ Operation oP heater in series with other heaters is not recommended. 

OPERATING CONSIDERATIONS 

The maximum ratings in the tabulated data for the 12AF6 

are working design—center maximums establ ished according 

to the standard design—center system of rating electron 

tubes. Tubes so rated wi l l give satlsfacto ry performance 

in storage—battery—operated equipment provided the fol low—

ing stipulations are observed: 

In the case of storage—battery—w it~h —charger supply or 

simi lar suppl ies, the normal battery—voltage fluctuation 

may be as much as i5 per cent or more. This fluctuation 

imposes severe operating conditions on tubes. Under these 

conditions, the equipment should be designed so that 90 

per cent of the design—center maximum values of plate 

voltage, grid—No.2 voltage, plate dissipation, and grid—
No.2 input is never exceeded for a battery—terminal 
potential of 13.2 volts. Although the operating voltages 

of the 12 AF6 in this service wi l l, at times, exceed the 
design—center maximum values, satisfactory performance 
with probable sacrifice in l ife wi l l be obtained. 

8-57 ELECTRON TUBE DIVISION TENTATIVE DATA 
RADIO CORPORATION Of AMERIU, HAttl$ON~ NFW JE KEY 



12AU7-A 
MEDIUM-MU TWIN TRIODE 

9—PIN MINIATURE TYPE 
For applications critical as to taicrophonics 

The 12AU7—A has the same maximum ratings, characteristics, 
typical oyeration, mechanical data, and curves as the 
12AU7. 

6-57 ELECTRON TUBE DIVISION DATA 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 





12DB5 
BEAM POWER TUBE 

9-P1N MINIATURE TYPE 

Intended for use to equipment having 
series heater-string arrangement 

GENERAL DATA 

Electrical: 

Heater, for Unipotentia) Cathode: 
Voltage. (AC or DC) 
Current  
Warm-up time (Average) 

Direct interelectrode Capacitances 
(Approx.):o 
Grid No.l to plate 
Grid No.l to cathode & grid No.3, 

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

grid No. 2, and heater  

Mechanical: 

12.6 volts 
0.6 t 6% amp 
it sec 

0.2 Ay~:f 

13 ~yEf 

8 Nµf 

Operating Position  Any 
Maximum Overall Length  2-3 /4" 
Maximum Seated Length   2-1/2" 
Length, Base Seat to Bulb Top (Excluding tip). 2-1/8" t 3/32" 
Diameter 0  750" to 0.875" 
Bulb T6-1/2 
Base Small-Button Noval 9-Pin (JEDEC No.E9-1) 
'Basing Designation for BOTTOM VIEW  9GR 

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

Grid No.3 
Pin 3 -Grid No.l 
Pin 4 -Heater 
Pin 5 -Heater 
Pin 6 -Grid No.l 

Pin 7 -Cathode, 
Grid No.3 

Pin 8 -Internal Con-
nection —
Do Not Use 

Pin 9 -Plate 

AMPLIFIER — Class Ai 

Maximum Ratings, Design-Center Values: 

PLATE VOLTAGE 300 
GRID-No.2 (SCREEN-GRID) VOLTAGE   150 
GRI~No.2 INPUT 1  25 
PLATE DISSIPATION   10 
PEAK NEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 
Heater positive with respect to cathode. 

Typical Operation and Characteristics: 

Plate Supply Voltage  110 
Grid-No.2 Supply Voltage  110 
Grid-No.l (Control-grid) Voltage. -7.5 
Cathode Resistor  - 

max. volts 
max. volts 
max. watts 
max, watts 

200 max. volts 
200` max. volts 

200 volts 
12.5 volts 
- volts 
180 ohms 

10-59 ELECTRON TUBE DIVISION 
RA010 CORPORATION OF AMERICA. HARRISON, NEW JERSEY 
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12DB5 

BEAM POWER TUBE 

Peak AF Grid-No.l Voltage 7.5 8.5 volts 
Zero-Signal Plate Current 49 46 ma 
Max.-Signal Plate Current 50 47 ma 
Zero-Signal Grid-No,2 Current. 4 2.2 ma 
Max.-Signal Grid-No.2 Current. 10 8.5 ma 
Plate Resistance (Approx.)  13000 28000 ohms 
Transconductance  8000 8000 µmhos 
Load Resistance 2000 4000 ohms 
Total Harmonic Distortion 10 10 % 
Max.-Signal Power Output  2.1 3.8 watts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance: 
For fixed-bias operation  0.1 max. megohm 
For cathode-bias operation  2.2 max. megohms 

VERTICAL-DEFLECTION AMPLIFIER 

Maximum Ratings, Design-Center Values Except as Noted: 

For operation in a g~S-Line, 3o-frame system 

DC PLATE VOLTAGE 300 max. 
PEAK POSITIVE-PULSE PLATE VOLTAGE 
(Absolute maximum). 2000 max. 

volts 

volts 
DC GRID-No.2 (SCREEN-GRID) VOLTAGE 
PEAK NEGATIVE-PULSE GRID-No.l 
(CONTROL-GRID) VOLTAGE  

CATHODE CURRENT: 

150 

250 

max. 

max. 

volts 

volts 

Peak  200 max. ma 
Average 55 max. ma 

GRID-No.2 INPUT 1.25 max. watts 
PLATE DISSIPATION 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode  
Heater positive with 

respect to cathode  

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance: 

10 max. 

200 max. 

200• max. 

watts 

volts 

volts 

For fixed-bias operation  0.1 max. megohm 
For cathode-bias operation  2.2 max. megohms 

~ wit pout external snield. 

• The do component must not exceed 100 volts. 

~ As described in •Standards of Good Engineering Practice Concerning 
Television Broadcast Stations,• Federal Communications Commission. 

# This rating is appl icable where the duration of the voltage Dulse does 
not exceed 35 per cent of one vertical scanning cycle. In a 525—line, 
30—frame system, 15 per cent of one vertical scanning cycle is 2.5 
mill iseconds. 

m Under no circumstances should this aDsol ute vel ue De exceeded. 

10-59 ELECTRON NBE DIVISION 
[ADIO CORIORATION Oi AMERIU. HARRISON, NEW IE RSEY 
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12DB5 

BEAM POWER TUBE 

B75M MA X.-
750 MIN rM 

D10. 

21a 

2 
MAX 

23 . 

4 
MAX. 

r

~2 i•8 

+~ 
— 32 

I I I I 

LBASE 
JEDEC N4 E9-1 92C5-10273 

~` Measured from oase seat to DuI D—top l ine as determined Dy ri ng gauge 
of 7/16" inside diameter. 

'~ Appl ies in zone starting 0.375' from seat. 

10-59 ELECTRON TUBE DIVISION 
RADIO CORPORATION OE AMERICA, HARRISON, NEW JERSEY 

CE-10273 





MAGNETIC 

12DP7 A 
OSCILLOGRAPH TUBE 

FOCUS MAGNETIC DEFLECTION 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage  6.3   ac or do volts 
Current  0.6 t 10`5   ~P 

Direct Interelectrode Capacitances (Approx.): 
Grid No.l to all other electrodes  9 
Cathode to all other electrodes  6 ~µf 

Faceplate, Spherical   Filterglass 
Light transmission (Approx.)   76% 

Phosphor (For Curves, see front of this Section)   P7 
Fluorescence   Blue 

Persistence  Short 
Phosphorescence  Greenish-Yellow 

Persistence  Long 
Focusing Method  Magnetic 
Deflection Method  Magnetic 
Deflection Angle (Approx.)   500
Overall Length   19-5/8" t 1/2" 
Greatest Diameter of 3ulb  12" t 3/16" 
Minimum Useful Screen Diameter   10" 
Weight (Apprax.j   8 lbs 
Mounting Position  Any 
Cap  Medium (JETEC No.Cl-5) 
Bulb   J96 
Base 

~.µf 

  Long Medium-Shell Octal 8-Pin (JETEC No. 88-65), 
or Long Medium-Shell Octal 5-Pin (JETEC No.65-80) 

Basing UesignatiorJ for BOTTOM VIEW   .5AN 

Pin 1 - No Connec-
tion 

Pin 2 - Heater 
Pin 3 - Grid No.2 
Pin 4 - No Connec-

tion 
Pin 5 - Grid No.l 

Rin 6 - No Connec-
tion 

Pin 7 - Cathode 
Pin 8 - Heater 
Cap - Ultor 

(Grid No.3, 
Collector) 

Maximum Ratings, Design-Center Values: 

ULTOR VOLTAGE  10000 max. volts 
GRID-No.2 VOLTAGE- 

Positive value (DC or Peak AC) 700 max. volts 
Negative value (DC or Peak AC) 180 max. volts 

GRID-No.l VOLTAGE: 
Negative bias value  180 max. volts 
Positive bias values   0 max. volts 
Positive peak value  2 max. volts 

~ At or near this rating, the effective resistance of the ultor supply 
should be adequate to limit the uitor input power to 6 watts. 

f indicates a change. 

10-56 TUBE DIVISION 
RADIO CORPORATION OF AMERICA, eARRI50N, NEW JERSEY 
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12 D P7-A 
OSCILLOGRAPH TUBE 

PEAK GRID-No.l DRIVE FROM CUTOFF   65 max. volts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode 125 max. volts 
Heater positive with respect td cathode 125 max. volts 

Equipment Design Ranges: 

For any ultor voltage (Eo 1 between g000` and i0000 volts 

and grid—No.z voltage (Eo2) between igo and rygo volts 

Grid-No.l Voltage for Visual 
Extinction of Undefl.ected 
Focused Spot   -10% to -28% of E~2 volts 

Grid-No.2 Current  
r / 

-15 to +15 µamp 

Focusing oil Current (DC)0O LA/ È 3 x 88.51 t 15% ma 
Vvv 4000 

Spot Position  ~~ 

Examples of Use of Design Ranges: 

For ultor voltage of g000 ry000 volts 

and grid—No.2 voltage of ego ego volts 

Grid—No.1 Voltage for Visual 
Extinction of Undeflected 
focused Spot   -25 to -70 -25 to -70 volts 

Focusing-Coil Current (DC) 75 to 102 99 to 135 ma 

Maximum Circuit Values: 

Grid-No.l-circuit Resistance 1  5 max. megohms 

* Brilliance and definition decrease with decreasing ultor voltage. In 
general, the ultor voltage should not De less 't han 4000 volts. 

0o For specimen focusing coil similar to JE TEC Focusing Coil No.1015 
positioned with air gap toward faceplate and center l ine oP air gap 
u-1/a• trom Reference Llne (See DilaensTonal Outlinel and ultor current 
of 200 microamperes. 

## The center oP the undeflected, unfocused Spot will tall within a 
circle having a 20—mm radius c oncentric with the center of the 
L uhe face. 

10-56 
TUBE'DIVISION 

RADIO CORPORATION Of AMERICA, NARRISON, NEW IE RSEY 
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12DP7-A 
OSCILLOGRAPH TUBE 

1 3/q~ MAX. 

3 %q 

f 4 N
_f_ 

10 %2 

t %q 

SCREEN 
RADIUS 
S~~MIN. 

3~6 MAX. 

REFERENCE 
LINE 

(NOTE 2) 

g I~B" 1.375 ~~ 
7 ~~ 3.055 

± i6 

12~f 3116 RING 
rWINOOW 

I ~2% 
/. 

ULTOR 
MEDIUM CAP 

JETEC NE'CI-5 
(NOTE t) 

195/8 } %Z+ 

LONG MEDIUM -
SHELL OCTAL 
6- PIN BASE 

JETEC N~BB-65 
(NOTE 3) 

92CM-6375R6 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN No.5 MAY 
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ULT OR TER-

MINAL BY AN ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE 

AXIS) OF t 10°. ULT OR TERMINAL IS ON SAME SIDE OF TUBE 

AS PIN No.5. 

NOTE Z: REFERENCE LINE IS DETERMINED BY POSITION WHERE 

GAUGE 1.430" + .003" - .000" I. D, and 2" LONG WILL REST 
ON BULB CONE. 

NOTE 3: ~ OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY 
DIRECTION FROM THE PERPENDICULAR ERECTED AT THE CENTER OF 
THE BOTTOM OF THE BASE. 

~9 

NOV. 1, 1955 TINE orvlsloN 
RADiO CORIORATION OE AME[IG. MARiI$pE. NEW JERSEY 

CE~375R6 
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12DP7-A 

AVERAGE GRID-DRIVE CHARACTERISTICS 

Er= 6.3 VOLTS 

ULT017 VOLTS=4000-10000 
GRID N4.1 BIASED TO CUTOFF 

OF UNDEFIEGTED FOCUSED SPOT 

O 10 20 30 40 50 
VIDEO SIGNAL VOLTS FROM GU"TOFF 

60 70 

APRIL 9, 1952 7U9E DIVISION 
wa casourgn a uu+iu, iwusox, rew imn 

92CM-6943RI 



1~FR8 
Diode-

--, Medium-Mu Triode—
Remote-Cutoff Pentode 

9-PiN MINIATURE TYPE 

For Automobi le Radio Receivers Operating 
~` Directly from 6-Cell Storage  Batteries 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathodes: 
Voltage range (DC)   10 to 15.9 volts 
For longest life, it is recommended that the heater be 
oflerated within the voltage range of ii to 3q volts. 

Current (Approx.) at 12.6 volts 0.32 amp 
Direct Interelectrode Capacitances:" 

Triode Unit: 
Grid to plate   1.7 µµf 
Grid to cathode and heater  2.6 µµf 
Plate to cathode and heater   2 µµf 

Pentode Unit: 
Grid No.l to plate  0.015 max. µµf 
Grid No.l to cathode & grid No.3 & 

internal shield, grid No.2, 
and heater  8.5 µµf 

Plate to cathode & grid No.3 & 
internal shield, grid No. 2, 
and heater  5.5 µµf 

Pentode grid No.l to triode grid. 0.012 max. µµf 
Pentode grid No.l to diode plate. 0.004 max. µµf 
Triode grid to diode plate  0.17 max. µµf 
Triode plate to diode plate   0.8 µµf 

Characteristics, Clasa A i AmDl ifler: 

With heater voltage of i2.6 volts 
Triode 
Unit 

Pentode 
Unit 

Plate Voltage  12.6 12.6 volts 
Grid-No.2 Voltage  - 12.6 volts 
Grid-No.l Voltage developed across 
a 2.2-megohm grid-No.i resistor -0.6 -0.8 volt 

Ampl ification Factor 10 -
Plate Resistance (Approx  ) - 0.4 megohm 
Transconductance 1200 2700 µmhos 
Plate Current  1 1.9 ma 
Grid-No.2 Current  - 0.7 ma 
Grid-No.i Voltage (Approx.) for 

transconductance (µmhos) - 30 - -2.8 volts 
Grid Voltage (Approx.) for 

plate µa = 10  -3.5 - volts 

RADIO CORPORATION OF AMERICA DATA I 
Electron Tube Division Harrison, N. 1. 3-61 



12FR8 
Mechanical: 
Operating Position  Any 
Maximum Overall Length  2-7/16" 
Maximum Seated Length   2-3/16" 
Length, Base Seat to Bulb Top (Excluding tip) 1-13/16" t 3/32" 
Diameter 0  750" to 0.875" 
Bulb T6-1/2 
Base Small-Button Noval 9-Pin (JEDEC No.Eg-1) 

Basing Designation for BOTTOM VIEW  9KU 

Pin 1-Triode Grid Pin 6 -Pentode 
Pin 2 -Triode and Grid No.2 

Diode i© Pin 7 - Pentode 
Cathode ~ /~~ Plate 

Pin 3 -Pentode Q(r~wlQ Pin 8 -Diode Plate 
Grid No.1 lr ~) Pin 9 -Triode 

Pin 4 -Heater ©~\ ~/Q Plate 
Pin 5 - Pentode Grid 

No.3, Cathode, 
Internal 
Shield, Heater 

AMPLIFIER — Class A I
Maximum Ratings, Design-Center Values: 

Triode Pentode 
Unit Unit 

PLATE VOLTAGE   16 max. 16 max. volts 
GRID-No.2 (SCREEN-GRID) 

SUPPLY VOLTAGE  - 16 max. volts 
GRID-No.2 VOLTAGE - 16 max. volts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode  16 max. - volts 
Heater positive with 

respect to cathode  16 max. - volts 

Maximum Circuit Values: 

Trtiode Pentode 
Unit Unit 

Grid-No.l-Circuit Resistance. 10 max. 10 max. megohms 

`~/ 

DIODE UNIT 

Maximum Ratings, Design-Center Values: ~ 

PLATE CURRENT   5 max, ma v

Characteristics, Instantaneous Test Condition: 

PYate Current for plate volts - 10  2 ma 

V 

a Without external shielo. 

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



12FR8 

.-- .875"Max.—r~
,750" MIN, 

DIA. 

7" 
2 16 
MAX. 

Y

A 

 • 

3" 2 16 
MAX. 

b 
1 3.. 

16 

+~~ 
—32 

r r 

I I I I I 
L BASE 

JEDEC No. E9 —I 
92CS-10979 

b MEASURED FROM BASE SEAT TO BULB—TOP LINE AS DETERMINED 
9Y RING GAUGE OF 7/16" INSIDE DIAMETER. 

~ APPLIES IN ZONE STARTING 0.375" FROM SEAT. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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12FX8 
Medium-Mu Triode—
Pentagrid Converter 

9-PIN MINIATURE TYPE 

For Automobile Radio Receivers Operating 
Directly from 6-Cell Storage  Batteries 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathodes: 
Voltage range (DC)   10 to 15.9 volts 
For longest life, it is recommended that the heater be 
oberated within the voltage range o} i2 to iq volts. 

Current (Approx.) at 12.6 volts 0  27 volts 
Direct Interelectrode Capacitances:a 

Triode Unit: 
Grid to plate   1.3 µµf 
Grid to cathode & heater  2.2 µµf 
Plate to cathode & heater 0  25 µµf 

de btode Unit: 
Grid No.3 to plate 0  28 max. µµf 
Grid No.3 to grid No  1 0  12 max. µµf 
Grid No.3 to cathode & grid No.5 & 

internal shield, plate, grids No.2 & 
No.4, grid No. 1, and heater (RF input). 6 µµf 

Plate to cathode & grid No.5 &internal 
shield, grids No.2 & No.4, grid No.l, 
and heater (Mixer output)   5 µµf 

Grid No.l to cathode &grid No.5 ~ 
internal shield, grid No.3, grids No.2 
& No.4, and heater (Oscillator input). 5 µµf 

Grid No.l to cathode & grid No.S & 
internal shield   3 µµf 

Cathode & grid No.5 & internal shield 
to plate, grids No.2 & No.4, grid No. 
3, and heater (Oscillator output) 17 µµf 

Grid No.1 to plate 0  16 max. µµf 
Triode grid to heptode grid No  3 0  O1 max. µµf 
Triode plate to heptode grid No.3 0.18 max. µµf 
Triode plate to heptode plate   0.2 max. µµf 

C heracteristics, Class A i Anvl if ier (Triode Unit): 
With heater voltage of i2.6 volts 

Plate Voltage   12.6 volts 
Grid Voltage developed across a 2.2~negohm 

grid resistor   -0.8 volt 
Ampl ification Factor  10 
Plate Resistance (Approx  )   7150 ohms 
Transconductance  1400 µmhos 
Plate Current   1.3 ma 
Grid Voltage (Approx.) for plate µa = 10. —3.2 volts 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N.J. 
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12FX8 
Mechanical: 

Operating Position Any 
Maximum Overall Length 2-7/16" 
Maximum Seated Length  2-3/16" 
Length, Base Seat to Bulb Top (Exc hiding tip). 1-13/16" f 3/32' 
Diameter 0 750" to 0.875" 
Bulb 
Base Small-Button Noval 

Basing Designation for BOTTOM VIEW 

Pin 1-Heptode 
Grid No.2, 
Grid No.4 

Pi n 2 -Heptode 
Grid No.l 

Pin 3 -Heptode Plate 
Pin 4 -Heater 
Pin 5 -Heater, 

Triode 
Cathode 

T6-1/2 
9-Pin (JEDEC No.E9-1) 

9 KV 

Pin 6 -Triode Grid 
Pin 7-Heptode 

Grid No.5, 
Cathode, 
Internal 
Shield 

Pin 8 -Triode Plate 
Pin 9-Heptode 

Grid No.3 

HEPTODE UNIT — CONVERTER 

Maximum Ratings, Design-Center Values: 

PLATE VOLTAGE 16 max. volts 
GRID-No.3 (CONTROL-GRID) VOLTAGE: 

Negative-bias value   16 max. volts 
Positive-bias value 0 max. volts 

GRIDS-No.2 & No.4 (SCREEN~RID) VOLTAGE 16 max. volts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 16 max. volts 
Heater positive with respect to cathode. 16 max. volts 

Typical Operation and Characteristics: 

With sel}-excitation and heater voltage o} i2.6 volts 

Plate Voltage   12.6 -volts 
Grid-No.3 Voltage developed across a 2.2-

megohm grid-No.3 resistor   -0.5 volt 
Grids-No.2 & No.4 Voltage   12.6 volts 
RMS Grid-No.l (Oscillator-Grid) Voltage 1.6 volts 
Grid-No.l Resistor  33000 ohms 
Plate Resistance (Approx  )   0.5 megohm 
Conversion Transconductance   300 /unhos 
Grid-No.3 Voltage (Approx.) for con-

version transconductance (µmhos) = 10 -3 volts 
Plate Current   290 µa 
Grids-No.2 & No.4 Current   1.25 ma 

Oscillator Characteristics (Not Oscillating): 

With grids No.2 & No.4 connected to plate 
and with heater voltage of ia.6 volts 

Plate and Grids-No.2 & No.4 Voltage 12.6 
Grid-N o.3 Voltage   0 
Grid-No.i Voltage   0 

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

volts 
volts 
volts 



12FX8 
Ampl ification Factor between grid No.1 
and grids No.2 & No.4 connected to plate. 9 

fl+f~ Transconductance between grid No.l and 
F ` grids No.2 & No.4 connected to plate 3600 µmhos 

Cathode Current 4  4 ma 
Grid-No.1 Voltage (Approx.) for plate 
µa = 10 ~  5 volts 

Maximum Circuit Values: 

~.s, Grid-No.3-Circuit Resistance   10 max. nlegohms 

TRIODE UNIT — AMPLIFIER — Class AI 

Maximum Ratings, Design-Center Values: 

PLATE VOLTAGE  16 max. volts 

~„~ Maximum Circuit Yalues: 

Grid-Circuit Resistance 

a Without ezt ernal shield. 

2 16 
MAX. 

7" 

f-- .875°MAX. —i 
.750" MIN.d

DIA. 

LBnsE 
JEDEC No. E9-I 

10 max. megohms 

A 

2 3•' 
16 

MAX. 

b 
13,. 
16 
+~ 
-32 i

92CS-10979 

r

b Measured from base seat to bulb—top l ine as determined by ring gauge of 
7/16' inside diameter. 

e nppties in zone s[art ing o.3"/5• from seat. 

RADIO CORPORATION OF AMERICA DATA 2 
Electron Tube Division Harrison, N. J. 3-61 





12SK7 
REMOTE-CUTOFF PENTODE 

The xzSXry is the same as Lhe 6SXry ezceQt for the following 
items: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)   12.6 volts 
Current   0.15 amp 

125K7-GT 
REMOTE-GLJTOFF PENTODE 

The xzSKry-GT is the same as the 6SXry-GT except for the follow-
ing items: 

Neater, for Unipotential Cathode: 
Voltage (AC or DCJ  12.6 volts 
Current   Q 15 amp 

12SL7-GT 
HIGH-MU TWIN TRIODE 

The x2SLry-GT is the same as the 6SLry-GT except for the follow-
ing items: 

Heater, for Unipotential Cathodes: 
Voltage (AC or DC)   12.6 volts 
Current   0.15 amp 

12SN7-GT 
MEDIUM-MU TWIN TRIODE 

The xzSNry-GT is the same as the 6SNry-GT except for the follow-
ing items: 

Heater, for Unipotential Cathodes: 
Voltage (AC or DC)  12.6 volts 
Current   0.3 amp 

10-59 ELECTRON TUBE DIVKION 
RADIO CORRORATION OF AMERICA, NAIRI$ON, NFW IE RSEY 

DATA 



a~ 
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.L5' 12S47 
~ TWIN DIODE-HIGH-MU TRIODE 

The i2SQry is the same as the 6SQry except for the following 
items: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)   12.6 volts 
Current   0.15 amp 

12SQ7-GT 
TWIN DIODE-HIGH-MU TRIODE 

The i2SQry-GT is the same as the 6SQry-GT except for the fallow-
items: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)   12.6 volts 
Current   0.15 amp 

12SR7 
TWIN DIODE-MEDIUM-MU TRIODE 

The i2SRry is the same as the 6SRry except for the following 
items: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)   12.6 volts 
Current   0.15 amp 

10-59 ELECTRON TUBE DIVISION 
RADIO CORPORATION Of AME RIU. MAR [iSCMJ. NEW JERSEY 

DATA 



13DE7 
Dual Triode 

With Medium-Mu Unit and Low-Mu Unit 

9-PIN MINIATURE TYPE 

For Equipment Naving Series Heater-String Arrangement 

The ig DEry ti s the same as the SDEry excebt for the following items: 
,..~,, Heater, for Unipotential Cathodes: 

Voltage (AC or DC)   13 volts 
Current 0  45 t 6~ amp 
Warm-up time (Average)   11 sec 

13EM7 
Dual Triode 

With High-Mu Unit and Low-Mu Unit 

For Equipment Having Series Heater-String Arrangement 

The igEMry is the same as the 5EMry except for the following items: 

Heater, for Unipotential Cathodes: 
Voltage (AC or DC)   13 volts 
Current 0  45 t 6% amp 
Warm-up time (Average)   11 sec 

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

DATA 
I-61 





17AX4-GT 

Half-Wave Vacuum Rectifier 
For Damper Service in TV Equipment 
Having Series Heater-String Arrangement 

The tryAXq—GTis the same as the 6AXq—GT except ,for the follow—
ing items: 

Heater, for Unipotential Cathode: 
Voltage (AC or (>C)   16.8 volts 
Current 0  45 f 6% amp 
Warm-up time (Average)  11 sec 

17AX4-GTA 
Half-Wave Vacuum Rectifier 

for Damper Service in TV Equipment 
Having Series Heater-String Arrangement 

The iryAXq—GTA is the same as the 6AXq—GT8 except for the fol—
lowing items: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)   16.8 volts 
Current 0  45 t 6% amp 
Warm-up time (Average)  11 sec 

17BQ6-GTB 
Beam Power Tube 

For Equipment Having Series Heater-String Arrangement 

The iryBQ6-GTB ti s the same as the 6BQ6-GTBl6C06 except for the 
following items: 
Heater, for Unipotential Cathode: 

Voltage (AC or DC)  16.8 volts 
Current 0  45 amp 
Warm-up time (Average)  11 sec 

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

DATA 
3-61 



17 D4 
Half-Wave Vacuum Rectifier 

For Damper Service in TV Equipment 
Having Series Neater-String Arrangement 

The xryDq is the same as the 6DAq exceyt for the following items: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)   16.8 volts 
Current 0  45 t 6% amp 
Warm-up time (Average)  11 sec 

17DE4 
Half-Wave Vacuum Rectifier .._.~ 

For Damper Service in TV Equipment 
Having Series Heater-String Arrangement

The xryDEq is the same as the 6DEq exceyt for the ,following items: 
Heater, for Unipotential Cathode: 

Voltage (AC or DC)  17 volts 
Current   0.6 t 6% amp 
Warm-up time (Average)  11 sec 

17DQ6-A 
Beam Power Tube 

For Equipment Having Series Heater-String Arrangement 

The xryDQ6—A is the same as the 6DQ6—A exce¢t for the followi 
items: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)  16.8 volts 
Current 0  45 t 6% amp 
Warm-up time (Average)  11 sec 

d 

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



17AX4GT 
Half-Wave Vacuum Rectifier 

For Damper Service in TV Equipment 
Having Series Heater-String Arrangement

The sryA.Cq GT is the same as the 6AXq GT except for the foClo 
ti terns: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)   16.8 volts 
Current 0  45 ± 6~ amp 
Warm-up time (Average)  11 sec 

B 

17AX4GTA 
Half-Wave Vacuum Rectifier 

For Damper Service in TV Equipment 
Having Series Heater-String Arrangement 

The iryA.Yq GTA is the same as the 6A.Kq GTB except for the follow-
ing items: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)   16.8 volts 
Current 0  45 ± 6~ amo 
Warm-up time (Average)  11 sec 

17BQ6GTB 
Beam Power Tube 

For Equipment Having Series Heater-String Arrangement 

The iryBQ6GTB is the same as the 68Q6GTBl6CU6 except for the jo1-
lowing items: 

~1Heate r, for Unipotential Cathode: 
Voltage (AC or DC)  16.8 volts 
Current 0  45 amp 
Warm-up time (Average)  11 sec 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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17D4 
Half-Wave Vacuum Rectifier 

For Damper Service in TV Equipment 
Having Series Heater-String Arrangement

The iryDq is the same as the 6DAq exceflt for the }ollowting items: 
Heater, for Unipotential Cathode: 
Voltage (AC or DC)   16.8 volts 
Current 0  45 t 6~ amp 
Warm-up time (Average)  11 sec 

17DE4 
Half-Wave Vacuum Rectifier 

For Damper Service in TV Equipment 
Having Series Heater-String Arrangement 

The iryDEq is the same as the 6DEq exce~tfor.tbe following items: 
Heater, for Unipotential Cathode:: 

Voltage (AC or DC)   :. _ _ 17 volts 
Current   . _._ _ 0.6 t 6~ amp 
V~arm-un time !Average)   11 sec 

17 DM4 

~. 

Half-Wave Vacuum Rectifier 
For Damper Service in TY Equipment 
Having Series Heater-String Arrangement 

The rryDMq is the same as the 6DMq exceyt for the }ollowting items: 
Heater, for Unipotential Cathode: 
Voltage (AC or DC')   16.8 volts 
Current 0  45 t 6% amp 
Warm-up time (Average)  11 sec 

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



17BWP4 

PICTURE TUBE 
RECTANGULAR GLASS TYPE 
LOW-VOLTAGE ELECTROSTATIC FOCUS 

Intended for use in equipment having 
series heater-string arrangement 

DATA 

ALUMINIZED SCREEN 
MAGNETIC DEFLECTION 

General; 

Heater, for Unipotential Cathode: 
Voltage  6.3   ac or do volts 
Current  0.6 t 5%  amp 
Warm-up time (Average) it  sec 
For definition o} heater warnruq time and method o} dete+mining 
it, see sheet NEATER WARN-UP TIME MEASUREMENT at front o} 
Receiving Tuhe Section. 

Capacitance between External Conduc-
tive Coating and Ultor  

Faceplate, Spherical 

f1500 max. µµf 
11000 min. µµf 
 Filterglass 

Phosphor (For Curve S, see front of this section) P4—Sulfide Type 
Aluminized 

Deflection Angles (Approx.): 
Diagonal  
Horizontal  
Vertical  

Electron Gun  Type Requiring No Ion-Trap Magnet 
Tube Dimensions: 

Overall length  
Greatest width  
Greatest height 
Diagonal  
Neck length 
Radius of curvature of 

faceplate (External surface) 
Screen Dimensions (Minimum): 
Greatest width  
Greatest height 
Diagonal  
Projected area  

Operating Position 
Cap 
Base  

110° 
105° 
87° 

12-5/16" t 5/16" 
15-5/8" t 1/8" 
12-3/a" t i/8" 

16-9/16" t 1/8" 
5-3/i6" t 3/16" 

20-3/4" 

14-3 /4" 
11-11/16" 
15-3/a" 

155 sq. in. 
 Any 
Recessed Small Cavity (JETEC No.Jl-21) 

Special (JETEC No. 86-185) 
Basing Designation for BOTTOM VIEW  7FA 

Pin 2 -Cathode 
Pin 3 -Heater 
Pin 4 -Heater 
Pin 5 -Grid No.1 
Pin 6 -Grid No.4 
Pin 7 -Grid No.2 

Cap - Ul for 
(Grid No.3, 
Grid No. S, 
Collector) 

C -External 
Conductive 
Coating 

9-58 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW lE [SEY 

DATA 



17BWP4 

PICTURE TUBE 

Maximum Ratings, Design-Center Values: 
ULTOR VOLTAGE. 16000 max. volts 
GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value   1000 max. volts 
Negative value   500 max. volts 

GRID-No.2 VOLTAGE  500 max. volts 
GRID-No.1 VOLTAGE: 

Negative-peak value  200 max. volts 
Negative-bias value  140 max. volts 
Positive-bias value  0 max. volts 
Positive-peak value  2 max. volts 

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

During equipment warm-up period 
not exceeding 15 seconds   410 max. volts 

After equipment warm-up period 180 max. volts 
Heater positive with respect to cathode. 180 max. volts 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance 1  5 max. megohms 

For R-ray shielding considerations, see sheet 
X-RAY PRECAUTIONS FOR CATNODE-RAY TUBES 

at frpnt of this Section 

9-58 ELECTRON 7UBE DIVISION 
RADIO CO[PO[AiION OF AME RIG. NA[RISON, NEW IE RSEY 

DATA 



18FW6 
Remote-Cutoff Pentode 

7-PIN MINIATURE TYPE 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: ~-
Voltage (AC or DC)  18 volts 
Current   0.1 t 6~ amp 

Direct Interelectrode Capacitances: 
Grid No.l to plate 0  0035 max. µµf 
Grid No.1 to cathode, grid No.3, 

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

grid No. 2, and heater   5 µµf 

Characteristics, Ctaas A I Amplifier: 

Plate Supply Voltage  100 volts 
Grid No.3  Connected to cathode at socket 
Grid-No.2 Supply Voltage  100 volts 
Cathode Resistor  68 ohms 
Plate Resistance (Approx  )   0.25 megohm 
Transconductance  4400 µmhos 
Plate Current   11 ma 
Grid-No.2 Current   4.4 ma 
Grid-No.l Voltage (Approx.) 

for transconductance (µmhos) = 25 -20 volts 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  2-1/8" 
Maximum Seated Length   1-7/8" 
Length, Base Seat to Bulb Top (Excluding tip) 1-1/2"t 3/32" 
Diameter 0  650" to 0.750" 
Dimensional Outl ine   See General Section 
Bulb  T5-1/2 
Base Small-Button Miniature 7-Pin (JEDEC No.E7-1) 
Basing Designation for BOTTOM VIEW  7CC 

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

Internal 
/~~ Shield 

1 Pin 3 -Heater 

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

AMPLIFIER — Class A I
Maximum Ratings, Design-Xaximum Palues: 

,,-~ PLATE VOLTAGE   150 max. volts 
GRID No.3 (SUPPRESSOR GRID) .Connected to cathode at socket 
GRID-No.2 (SCREEN-GRID) SUPPLY VOLTAGE. 150 max. volts 

+ Indicates a change. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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18FW6 
GRID-No.2 VOLTAGE  See Grid-No.z Influt Rating Chart 

at front of Receiving Tube Section 

GRID-No.2 INPUT: i ,~ 
For grid-No.2 voltages up to 75 volts 0.6 max. watt ~/ 
For grid-No.2 voltages between 75 

and 150 volts  See Grid-No.z Intiut Rating Chart 
at front of Receiving Tube Section 

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

2.5 max. watts 

100 max. 
100 max. 

~ With exte ~n al shield JEDEC No. 316 connected to cathode. 

volts 
volts 

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



18FW6 

AVERAGE CHARACTERISTICS , 
Eq=18 VOLTS 
PLATE VOLTS=100 
GRID N'3 CONNECTED TO  

CATHODE AT SOCKET. 
GRID—N~ 2 VOLTS=100 

PLATE (Ib~ OR GRID-N 2 ~IC2~aMILLIAMPERES 
O 

92CM-10778 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. I-61

DATA 2 



18FW6 

AVERAGE CHARACTERISTICS 
Ep=18 VOLTS 
PLATE VOLTS=100 
GRID N><3 CONNECTEDTO 

CATHODE AT SOCKET. 
GRID—N42 VOLTS=100 

~~/ 
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18FX6 
PENTAGRID CONVERTER 

7-PIN MINIATURE TYPE 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)  18 t 10~ volts 
Current   0.1 amp 

Direct Interelectrode Capacitances: 
Without With 
EsternaL 6s tornaL 
Shield Shield° 

Grid No,3 to all other elec-
trodes (RF input)   7 7 µµf 

Plate to all other electrodes 
(Mixer input) 8 13 µµf 

Grid No.l to all other elec-
trodes (Oscillator input) 5.5 5.5 µµf 

Grid No.3 to plate  0.30 max. 0.25 max. µµf 
Grid No.3 to grid No  1   0.15 max. 0.15 max. µµf 
Grid No.l to plate  0.1 0_05 µµf 
Grid No.itocathode&grid No. 5  3 3 µµf 
Cathode & grid No.5 to all other -

electrodes except grid No.l 15 20 µµf 

Mechanical: 

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

Basing Designation for BOTTOM VIEW  7CH 

P.in l -Grid No.l 
Pin 2 -Cathode, 

Grid No.5 
P i n 3 -Heater 
Pin 4 -Heater 

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

Grid No.4 
Pin 7 -Grid No.3 

CONVERTER 

Maximum Ratings, Design-Naximum Values: 

PLATE VOLTAGE   150 max. volts 
GRIDS-No.2 8 No.4 (SCREEN-GRIDS) 

SUPPLY VOLTAGE  150 max. volts 
GRIDS-No.2 bl No.4 VOLTAGE   110 max. volts 
GRIDS-No.2 & No.4 INPUT   1.2 max. watts 
PLATE DISSIPATION   1 max. watt 

10-59 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMFRIU, NARRISON, NEW IERSEY 

DATA 



18FX6 

PENTAGRID CONVERTER 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode  100 max. volts 
Heater positive with 

respect to cathode  100 max. volts 

Characteristics: 

iVith Seyarate Excitation' 

Plate Voltage   100 volts 
Grids-No.2 & No.4 Voltage   100 volts 
Grid-No.3 Voltage   -1.5 volts 
Grid-No.l Resistor  20000 ohms 
Plate Resistance (Approx  )   0.4 megohm 
Conversion Transconductance   480 µmhos 
Plate Current   2.3 rtla 
Grids-No.2 d No.4 Current   6.2 ma 
Grid-No.l Current   0.5 Dla 
Total Cathode Current   9 ma 
Grid-No.3 Voltage (Approx.) for 

conversion transconductance 
(µmhos) = 10  -21 volts 

Oscillator Characteristics (Not Oscillating): 

Plate & Grids-No.2 8 No.4 Voltage 100 volts 
Grid-No.3 Voltage   0 volts 
Grid-No.l Voltage   0 volts 
Amplification Factort   22 
Oscillator Transconductancet  7000 µmhos 
Cathode Current   24 ma 
Grid-No.l Voltage (Approx.) for 

plate µa = 20   -9:2 volts 

tl Ml tit external sh iel0 JEDEC No.318 coon ectetl to cathotl e. 

` TAe characteristics shown with Separate excitation Correspond very closely 
with those oDtainetl in aself-excitetl-oscillator cl rcuit operating wit 
zero Cias. 

• Nlth grltls No.2 8 No .Y connectetl Lo plate. 

i Between griC No.1 antl grl tls No.2 8 No.LL connecteA to plate. 

10-59 ELECTRON TUBE DIVISION DATA 
tAD10 CORRORAiION OF AME lIG, MARRISON, NEW JERSEY 



18FX6 

AVERAGE CHARACTERISTICS 
Ep=18 VOLTS 
PLATE VOLTS=100 
GRIDS-Ns2 8 Ns4 VOLTS=100 
GRID-Nsl MILLIAMPERES=0.5 
GRID-Nsl RESISTOR (OHMS)=20000 
SEPARATE EXCITATION. 
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18FX6 

AVERAGE CHARACTERISTICS 
EF=IB VOLTS 
PLATE VOLTS=100 
GRIDS-N~ 2 & N~4 VOLTS=100 
GRID-NY3 VOLTS= -1. 
GRID-Nsl RESISTOR OHMS)=20000 
SEPARATE EXCITATION. 
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18FY6 
TWIN DIODE—HIGH-MU TRIODE 

~.. 7—PIN MINIATURE TYPE 

GENERAL DATA 

/'\ 

Electrical: 
Heater, for Unipotential Cathode: 
Voltage (AC or DC)  18 t 10% volts 
Current 0  1 amp 

Direct Interelectrode Capacitances: 

Without With 
External External 
Shield Shield° 

Triode grid to triode plate 1.8 1.8 µµf 
Triode grid to cathode 

and heater  2.4 2.4 µµf 
Triode plate to cathode 

and heater 0  22 2 µµf 
Plate of diode unit No.2 

to triode grid  0.2 max. 0.2 max. µµf 

Cheracteristice, Claes A i A~plifier (Triode Unit): 

Plate Voltage   100 volts 
Grid Voltage  -1 volt 
Ampl ification Factor  100 
Plate Resistance (Approx  )   77000 ohms 
Transconductance  1300 µmhos 
Plate Current   0.6 ma 

Mechanical: 
Operating Position  Any 
Maximum Overall Length  2-1/8" 
Maximum Seated Length   1-7/8" 
Length, Base Seat to Bulb Top (Excluding tip). 1-1/2" t 3/32" 
Diameter 0  650" to 0.750" 
Dimensional Outl ine   See General Section 
Bulb T5-1/2 
Base Small-Button Miniature 
Basing Designation for BOTTOM VIEW  

Pin 1-Grid of 
Triode Unit 

Pin 2 —Cathode of 
Triode ~lnit 
and Diode 
Units No.l 
and No.2 

Pin 3 -Heater 
Pin 4 -Heater 

7-Pin (JEDEC No.E7-1) 
7BT 

Pin 5 -Plate of 
Diode 
Unit No.2 

Pin 6 -Plate of 
Diode 
Unit No.l 

Pin 7 -Plate of 
Triode 
Unit 

~ Mith external shield JEDEC No.916 connected to cathode. 

10-59 ELECTRON TUBE DIVISION 
RADIO CORtORATION Of AMERICA, NARRISON, NEW lElSEY 
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18FY6 
TWIN DIODE-HIGH-MU TRIODE 

TRIODE UNIT — AMPLIFIER — Class AI
Maximum Ratings, Design-Maximum Val tEe s: 
PLATE VOLTAGE  150 max. 
GRID VOLTAGE: 

Positive-bias value. .. .. 0 max. 
PLATE DISSIPATION 0  5 max. 
PEAK HEATER-CATHODE VOLTAGE: 

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

volts 

volts 
watt 

volts 
volts 

DIODE UNITS — Two 

Maximum Ratings, Design—Maximum Values: 
Values are for Each Unit 

PLATE CURRENT  1 max. ma 

Characteristics; 
Plate Current for plate volts = 10   2 ma 

10-59 ELECTRON TUBE DIVISION 
RADIO CORPORATION Of AMFRI G, NAR RISON, NFW IE RSEY 
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AVERAGE PLATE CHARACTERISTICS 

Triode Unit 
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19BFP4 

Picture Tube 
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS 92° MAGNETIC DEFLECTION 

GENERAL DATA 

Electrical: 

Heater Current at 6.3 volts  
Direct Interelectrode Capacitances: 

Grid No.l to all other electrodes  
Cathode to all other electrodes  

External conductive coating to ultor.  

Electron Gun  Type Requiring No 

Optical: 

Faceplate 
Light transmission (Approx  )

600 t 5% ma 

6 µµf 
5 µµf 

2000 max. µµf 
1500 min. µµf 
Ion-Trap Magnet 

  Filterglass 
78% 

Phosphor (ror curves, see trout of tnis Section) . P4—Sulfide Type, 
Aluminized 

Mechanical: 

Operating Position  Any 
Weight (Approx  )  14-3 /4 lbs 
Overall Length  15-1/4" t 3/8" 
Neck Length   5-1/2" t 3/16" 
Projected Area of Screen  172 sq. in. 
External Conductive Coating: 
Type Regular Band 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings and Dimensions: 
See Picture-Tube Dimensional-Outlines. and Bulb Jigq B Sheets 
at the front of this section 

Cap  Recessed Small Cavity (JEDEC No.Jl-21) 
Bases (Alternates): 
Short Small-Shell Duodecal 6-Pin (JEDEC Group 4, No. B6-203) 
Small-Shell Duodecal 6-Pin, Arrangement 1 
(JEDEC Group 4, No. 66-63) 

Basing Designation for BOTTOM VIEW  12L 

Pin 1 -Heater 
Pin 2 -Grid No.l 
Pin 6 -Grid No.4 
Pin 10 -Grid No.2 
Pin 11-Cathode 
Pin 12 -Heater 

ULTORG4~—
G3G5 
CL 

GIB  A IE~ ~K 
H 

Cap-Ultor 
(Grid No.3, 
Grid No.5, 
Collector) 

C - External 
G? Conductive 

Coating 

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

DATA 
5-62 



19BFP4 
Maximum Ratings, Design-Maximum Values: 

ULTOR VOLTAGE   20000 max. volts 
GRID-No.4 (FOCUSING) VOLTAGE: 

Positive value 
Negative value 

GRID-No.2 VOLTAGE  
GRID-Na.l VOLTAGE: 

Negative bias value   154 max. volts 
Positive bias value   0 max. volts 
Positive peak value   2 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode: 
During equipment warm-up period 

not exceeding 15 seconds  450 max. volts 
After equipment warn~up period. 200 max. volts 

Heater positive with 
respect to cathode  200 max. volts 

Typical Operating Conditions: 

With ultor voltage of i6000 volts. 
and grid-No.2 voltage of qoo volts. 

Grid-No.4 Voltage for focus   0 to 400 volts 
Grid-No.l Voltage for visual 

extinction of focused raster  -36 to -94 volts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance  1.5 max. megohms 

1100 max. volts 
550 max. volts 
550 max. volts 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATBODE-RAY TUBES 

at front of this section 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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High-Mu Twin Triode 

--. 
9-PIN MINIATURE TYPE 

For High-Gain, Resistance-Coupled, Low-Level Audio-
Amplifiers Operating at Low-Signal Levels, such as 
Preampl ifiers for Low-Cost Stereophonic Phonographs 

GENERAL DATA 

n Electrical: 

'; Neater, for Unipotential Cathodes: 
Heater arrangement Series Parallel 
Voltage (AC or DC)  20 l0 t 10% volts 
Current   0.1 t 6% 0.2 amp 

Direct Interelectrode Capacitances (Approx.):~ 
Unit No.i Unit No.a 

/1 Grid to plate  
Grid to cathode and heater.  
Plate to cathode and heater  

1.5 
1.6 
0.2 

1.5 µµf 
1.6 µµf 
0.3 µµf 

Characteristics, Class A I Amplifier (Each Unit): 

Plate Voltage   100 250 volts 
Grid Voltage  -1 -2 volts 
Ampl ification Factor  100 100 
Plate Resistance (Approx  )   80000 62500 ohms 
Transconductance  1250 1600 µmhos 
Plate Current   0.5 1.2 ma 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  2-3/16" 
Maximum Seated Length   1-15/16" 
Length, Base Seat to Bulb Tap (Excluding tip) 1-9/16" t 3/32" 
Diameter 0  750" to 0.875" 
Dimensional Outl ine   See Gene rat Section 
Bulb T6-1/2 
Base Small-Button Noval 9-Pin (JEDEC No.E9-1) 
Basing Designation for BOTTOM VIEW  9A4J 

Pins 1 ~ 3 -Heater of 
Unit No.l 

Pins 2 d 3 -Heater of 
Unit No.2 

P i n 3 -Heater Tap 
Pin 4 -Cathode of 

Unit No.2 
Pin 5 -Grid of 

Unit No.2 

Pin 6 -Plate of 
Unit No.2 

Pin 7 -Plate of 
Unit No.l 

Pin 6 -Grid of 
Unit No.l 

P i n 9 -Cathode of 
Unit No.l 

AMPLIFIER — Class A I

Valves are }or Each Unit 

MaXImUm Ratings, Design-Maximum Values: 

PLATE VOLTAGE  330 max. volts 

RADIO CORPORATION OF AMERICA 
Electron Tobe Division Harrison, N.J. 
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20EZ7 
GRIb VOLTAGE: 

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

PLATE DISSIPATION 1.2 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 200 max. volts 
Heater positive with respect to cathode. 200• max. volts 

Typical Operation as Resistance-Coupled Amplifier: 

See RESISTANCE-COUPLED-ANPLIFIER CHART No.ag 
at front of this Section 

~ Without external shield. 

• The do component must not exceed Soo volts. 

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



21ALP4 
PICTURE TUBE 
RECTANGULAR GLASS TYPE 

LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

The 21ALP4 is the same as the 21ALP4-B/21ALP4-A except that 
it util izes anon-aluminized bhosphor and has a maximum ultor-
voltage rating of TB,000 volts. 

9-58 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF. AMERIG, HARRISON~ NFW JERSEY 
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21CYP22 
COLOR PICTURE TUBE 

THREE-GUN, GRADED-HOLE, SHADOW-MASK TYPE 
ALUMINIZED TRICOLOR PHOSPHOR-DOT SCREEN 

ALL-GLASS ENVELOPE ELECTROSTATIC FOCUS 
MAGNETIC CONVERGENCE MAGNETIC DEFLECTION 

DATA 

General: 

Electron Guns, Three with Axes Tilted 
Toward Tube Axis   Blue, Green, Red 

Heater, for Unipotential Cathode of 
Each Gun, Paralleled with Each of 
the Other Two Heaters within Tube: 
Voltage  6.3   ac or do volts 
Current  1.8 t lOb  amp 

Direct Interelectrode Capacitances lApprox.): 
Grid No.l of any gun to all other 

electrodes except the No.1 grids 
of the other two guns  7 µµf 

Cathode of blue gun + cathode of green 
gun + cathode of red gun to all 
other electrodes   16 µµf 

Grid No.3 (Of each gun tied within 
tube to No.3 grids of other two 
guns) to all other electrodes  9 µµf 

External conductive coating to grid No.6  2500 max. µµf 
2000 min, µµf 

Faceplate, Spherical  Filterglass 
Light transmission (Approx.)   72~ 

Screen, on Inner Surface of Faceplate: 
Type   Aluminized, Tricolor, Phosphor-Dot 
Phosphor (Three separate phosphors, collectively). .P22 

Fluorescence and phosphorescence of 
separate phosphors, respectively Blue, Green, Red 

Persistence of group phosphorescence   Medium 
Dot arrangement  Triangular group consisting of 

blue dot, green dot, and red dot 
Spacing between centers of adjacent dot trios (Approx.) 0.029" 
Size (Minimum): 

Greatest width   19-1/4" 
Height   15-1/2" 
Projected area   261 sq. in, 

Focusing Method  Electrostatic 
Convergence Method   Magnetic 
Deflection Method  Magnetic 
Deflection Angles (Approx.): 

Horizontal   70° 
Vertical   55°

Tube Dimensions: 
Overall length   25-1/32" t 3/8" 
Diameter   20-13/16" t 1/8" 

Weight (Approx,)   36-1/2 lbs 
Operating Position   Tube Axis Horizontal 

(Base pin 12 and V-grooved panel pad on top) 

8-57 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
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COLOR PICTURE TUBE 

Caps (Two) Recessed Small Cavity (JETEC No.J1-21) 
Socket  Alden Nos. 214NMINSC (Radial leads), 

214NMINC (Axial leads), or equivalent 
Base. Small-Shell Neodiheptal 12-Pin (JETEC No. 812-131) 

Basing~Designation for BOTTOM VIEW 14AL 

Pin 1 -Heater 
Pin 2 -Grid No.l 

of Red Gun 
Pin 3 —Grid No.2 

of Red Gun 
Pin 4 —Cathode 

of Red Gun 
P i n 5 —Cathode 

of Green Gun 
Pin 6 —Grid No.1 

of Green Gun 
Pin 7 —Grid No.2 

of Green Gun 
Pin 9 —Grid No.3 
Pin 11—Grid No.2 

of Blue Gun 
Pin 12 —Grid No.1 

of Blue Gun 

Pin 13 —Cathode 
of Blue Gun 

Pin 14 —Heater 
Cap Over 

Pin 1—Ultor 
(Grid No.4, 
Grid No.5) 

Capp Over 
Pin 2 —Grid No.6, 

.Col 1 ector, 
High—
Voltage—
Supply 
Terminal 

C — External 
Conductive 
Coating 

Maximum Ratings, Design—Center Values: 

ULTOR—TO—CATHODE (Of each gun) VOLTAGE. 25000 max. volts 
Between the Ultor Terminal and the High—Voltage—Supply 
Terminal (See Dimensional Outline), it is necessary to 
connect a resistor of 50,000 ohms as described under 
Limiting Circuit Values. The high voltage must be,connec—
ted to the High—Voltage—Supply Terminal--never directly 
to the Ultor Terminal. 

GRID-No.3-TO-CATHODE (Of each gun) VOLTAGE. 6000 max. volts 
GRId-No.2-TO-CATHODE VOLTAGE (Each gun) 600 max. volts 
GRID-No.1-TO-CATHODE VOLTAGE (Each gun): 

Negative bias value   400 max. volts 
Positive bias value   0 max. volts 
Positive peak value   2 max. volts 

PEAK HEATER-CATHODE VOLTAGE (Each gun): 
Heater negative with respect to cathode: 

During equipment warm-up period 
not exceeding 15 seconds  410 max. volts 

After equipment warnrup period  180 max. volts 
Heater positive with respect to cathode 180 max. volts 

Equipment Design Ranges: 

With ultor voltage (Ecvkeach gunk between a0000~' and s5000 volts 

Grid-No.3 (Focusing 
Electrode)-to-Cathode 
(Of each gun) Voltage 16.8% to 20% of Ec4keach gun volts 

~,#: See nett page. 

8-57 TENTATIVE DATA 1 
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COLOR PICTURE TUBE 

Grid—No.2—to-Cathode 
Voltage (Each gun) 
when circuit design 
util izes grid—No.l—
to—cathode voltage 
(Ec k) at fixed value 
fortraster cutoff 

Grid—No.l—to-Cathode 
Voltage (Each gun) 
for Visual Extinction 
of Focused Raster 
when circuit design 
util izes grid—No.2—
to—cathode voltage 
(Ec2k) at fixed 
value 

Variation in Raster 
Cutoff Between Guns 
in Any Tube 

Grid—No.3 Current 
Grid—No.2 Current (Each gun) 
Percentage of Total Ultor 
Current Suppl ied by Each Gun: 
To Produce White of 
8500° R+try N. P. C. D. 
(I. C. I. Coordinates 

See Cutoff Design Chart 

See Cutoff Design Chart 

t 21% of average of highest 
and lowest cutoff values 

—45 to +45 µa 
—5 t o +5 µa 

Red gun  50 % 
Blue gun   19 % 
Green gun  31 % 

Ratios of Cathode Currents: 
To Produce White of 
8500° R + 2ry M. P. C. D. 
(I. C. I. Coordinates 
x = 0.287, y =o.g161: Min. Tyyical Max. 

Red cathode to green cathode 1 1.6 2 
Red cathode to blue cathode. 1.5 2.7 4 

Maximum Raster Shift in Any 
Direction from Screen Center° 7/6 inch 

Maximum Required Displacements 
of Beam Trios with Respect to 
Associated Phosphor—Dot Trios: 
Uniform in any direction over 
entire screen area 0  005""' 

Connect high—voltage supply to this cap antl also connect 50,000—ohm 
resistor between Lnls cap and cap over pin 1 (Ultor cap). 

# Brill iance and definition tlecrease with decreasing ultor voltage. In 
general, the ultor voltage should not De less than 20,000 volts. 

` If this displacement is accomplishetl Dy means of a purifying magnet 
located on the neck of the LuDe, the equivalent raster movement i5 
about 3/n•. 

~: See next page. 
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COLOR PICTURE TUBE 

Localized around edge of screen— 
Tangential 
Radial 

Adjustment to be Provided by 
the Following Components: 
Lateral —Converging Magnet:®~ 
Maximum lateral shift of blue beam 
Maximum lateral shift of red beam and 

green beam 
Average of maximum lateral shift 
of red beam and green beam 

Radial—Converging Magnet Assembly:®
For static convergence including 
compensation for do component 
of dynamic convergence 
(Each beam) 

0  002" 
0  003" 

ti/4" 

±1/8" to ±3/8" 

17132" to ±g/32" 

For dynamic convergencet—
Effected by magnetomotive force 
of parabol ic and/or Sawtooth 
waveshape synchronized with 
scanning, 

dorizontal: 
Blue pattern—
Parabola ampl itude to 
provide 

Sawtooth ampl itude to 
provideOO  

Red pattern & green pattern—
Parabola: 

Ampl itude to provides . 
Ratio of red—pattern shift.
to green—pattern shift 

Sawtooth: 
Ampl itude to provide°O. . 

Shift of ±5/8" 

Shift of 3/16" to 1/2" 

Shift of ±50% of the 
shift caused by pa—

rabola ampl itude 

Shift of 1/16" to 5/16" 

2/3 to 3/2 

. Shift of —60% to +ti0% 
of the shift caused by 

parabola ampl itude 
Difference between red—pattern 
shift and green—pattern shift 
(ShiftR — Shifty)   —75% to +75% 

Centering of the raster on the sc reer~ may De ac comp)ishetl Dy passing 
direct current of the required value through each pair of deflecting 
coils to compensate for raster shift resulting from adjustments for 
optimum convergence and color purity, 

® Shift is the movement of the regions of dot/crosshatch—generator pattern 
indicated in notes (~) and (° ). 

+ The direction of movement of the red and green Deam is opposite to 
that of the blue beam. 

Indicated values apply when RCA test yoke is used with the 21CYP22. 

•,°O: See next page. 
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21CYPZ2 ~'~, 

PICTURE TUBE 

Vertical: 
Blue pattern—
Parabola ampl itude to 

provide•   Shift of -1/8" to +1/16" 
Sawtooth ampl itude to 

provide°O Shift of -1/16" to +3/16" 
Red pattern &.green pattern—

Parabola: 
Ampl itude to provide•. Shift of 1/8" to 5/16" 
Ratio of red-pattern shift 

to green-pattern shift   2/3 to 3/2 
Sawtooth: 

Ampl itude to provide00 Shift of -1/B" to +3/16" 
Difference between red-pattern 
shift and green-pattern shift 
(ShiftR - Shifty)  -100% to +100 

Examples of Use of Design Ranges: 
For ultor voltage of a0000 a5000 volts 

Grid-No.3 (Focusing 
Electrode)-to-Cathode 
(Of each gun) Voltage. 3360 to 4000 4200 to 5000 volts 

Grid-No.2-to-Cathode Volt-
age (Each gun) when cir-
cuit design util izes 
grid-No.l-to-cathode 
voltage of -70 volts for 
raster cutoff 130 to 370 130 tc 370 volts 

Grid-No.l-to-Cathode Volt-
age (Each gun) for Visual 
Extinction of Focused 
Raster when circuit de-
sign util izes grid-No.2-
to-cathode voltage of 
200 volts -45 to -100 -45 to -100 volts 

Limiting Circuit Values: 

Sigh-Voltage Circuits: 

In order to minimize the possibi l ity of damage to the 
tube caused Dy a momentary internal arc, it is recommended 
that the high-voltage power supply and the grid-Xo.g Qower 
supply be of the limited-energy type with inherent regula-
tion to l imit the continuous short-circuit current to 50 

• The pa raD ola aMpl itude is determined Dy the average value of the shifts 
at the extremities of the respective hori zont at and vertical axes of 
Lhe Scfeen with Convergence of the three beams maintained at the center 
of the screen. An increase in amplitude should move the Dlue Deam 
toward the top of the screen; the red Deam toward the lower left of 
the screen; and the green Deam toward the lower right of the 5c reen.~ 

the sawt 00th ampl itude is tle termined Dy the difference Det wean the 
shifts at the extremities of the respective horizontal and vertical 

of the screen. vos it ive amplitude indicates roar the shift at 
t hesright or Dottom of the screen 15 greeter than the shift et tha 
left or top of the screen. 

DD 
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COLOR PICTURE TUBE 

mi l l iamperes. In addition, to prevent cathode damage with 

resultant decrease in tube l ife, an external resistor having 

a value of 50,000 ohms must be connected between the two bulb 

terminals and the effective resistance between the grid-No.3 

power-supply output capacitor and the grid-No.3 electrode 

should not be less than 50,000 ohms. These resistances should 

be capable of withstanding the maximum instantaneous cur-

rents and vo Yt ages in their respective circuits. It is to be 

noted that the high voltage must be connected only to the 

High-Voltage-Supply Terminal--never directly to the Ultor 

Terminal. A resistor of 50,000 ohms must be connected be-

tweenthe Ultor Terminal and the High-Voltage-Supply Terminal. 

In equipment uti l izing awel l-regulated ultor power supply, 

the grid-No.g-circuit resistance shou4d be l imited to 7.5 

megohms. 

Low-Voltage Circuits: 

Effective Grid-No.l-t o-C at hode-
Circuit Resistance (Each gun) 0  75 max. megohm 

When the cathode. of each gun is not connected directly 

to the heater, the grid-No.2-to-heater circuit, the grid-

No.l-t o-heater circuit, and the cathode-to-heater circuit 

should each have an impedance such that their respective power 

sources in combination wi l l not supply an instantaneous or 

continuous short-circuit current of more than 300 mi l l iamperes 

total. Such current l imitation wi l l prevent heater burnout in 

case of a momentary internal arc within the tube. 

When the cathode is connecteddirectly to the heater, the 

grid-No.2-to-heater circuit, and the grid-No.l -t o-heater cir-

cuit should each have an impedance such that their respective 

power sources in combination wi l l not supply an instantaneous 

or continuous short-circuit current of more than 300 mi l l i-
amperes total. Such current l imitation wi l l prevent heater 
burnout in case of a momentary internal arc within the tube. 

DEFINITIONS 

Beas trio. The retl beam, green beam, and Dlue beam passing through a 
Common hole in the shadow mask. 
ReQQ ss ter. Exact correspondence in position of the centers of beam.trios 
wiEh respect to the centers of the associated phosphor—dot trios. 

NisreQ is ter. Lack of correspondence in position of the centers of the 
beam trios with respect to the centers of the center of the associated 
p h05 phor-dot trios. 
D istilacexent. Shift of the position of the Deams ilith respect to the 
p nos phor dots. 

GENERAL CONSIDERATIONS 

d-Ray Warning. Because the 21CYP22 is designed to be 
operated at ultor voltages as high as 25 ki lovolts (de-
sign-center maximum value(, shielding of the 21CYP22 for 

X-ray radiation may be needed to protect against possible 
injury from prolonged exposure at close range. 

$-57 ELECTRON TUBE DIVISION TENTATIVE DATA 3 
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COLOR PICTURE TUBE 

Shatter-Proof Cover Over the Tube Face. Fol lowing con-
ventional picture-tube practice, it is recommended that the 
cabinet be provided with a shatter-proof, glass cover 
over the face of the 21CYP22 to protect it from being 
struck accidental ly and to protect against possible dam-
age resulting from tube implosion under some abnormal 
condition. This safety cover can also provide X-ray pro-
tection when required. 

High Voltages. The high voltages at which cathode-ray 
tubes are operated may be very dangerous. Great care 
should be taken in the design of apparatus to prevent the 
operator from coming in contact with the high voltages. 
Precautions include the enclosing of high-potential ter-
minals and the use of interlocking switches to break the 
primary circuit of the power supply when access to the 
equipment is required. 

REFERENCE-LINE AND NECK-FUNNEL-CONTOUR GAUGE 
for Type 21CYP22 is the same as that shown for 

Tyoe 21AXP22-A 
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COLOR PICTURE TUBE 

HORIZONTAL 
OF SCREEN 

PLACE TUBE 
IN Tv SET 50 
THAT PANEL 
PAD WITH 
V-GROOVE 

IS TOPMOST 

102'30 
tae

ULTOR TERMINAL 
RECESSED ~ 

SMALL CAVITY CAP 
JETEC NRJI-21 SCREEN HEIGHT 

I5 1/ 2N MIN. 

2013/16. t  I/B. 

SCREEN 
WIDTH 
19 /q 
MIN. 

HIGH-
VOLTAGE 
SUPPLY 

TERMINAL 
RECESSEO 
_ SMALI 
CAVITY CAP 

JETEC NRJI-21 

3 PAIR S OF 
PADS ON 
BVLB 

SPACED 120' 

MOLD-
MATCH LINE SEAL LINE 2" Rn ' I 

SECTION ~~~ 

SEE DETAIL~~ ~, 

MAX. 
I~III . ~^- - ~ } • + I 1=13J2 

3 /2
MIN. 16 

i IO 31/32 T 
3/A - ~-14' MA%, t x'32 t '16 E%TERNAI 
I CONDUCTIVE 

tlll (NOTE 3) 

REFERENCE LINET 6'R. 
(NOTE I) 

I 

~`i 
I/3z 

5,~'T. 

1/e 

I1~32 t  I/4 

2 by64 43T~,6 

i  t  i32 
2 i2~MAX.} 

INSULATING 
COATING 
(NOTE 4) 

2- t  I/16 

RADIAL-CONVERGING 
POLE PIECES 9~/B

iLATERAL-CONVERGING tl/• 
POLE PIECES 4 

SMALL-SHELL NEODIHEPTAL 11 
12-PIN BASE (N01E 2) 

JETEC NRB12-131 

25 I/32 
t  3/B. 

T  __ 
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COLOR PIGTURE TUBE 

120` 

.300" 

B90"R. 

SHIELD 

POLE PIECE .260" 
LOCATION OF RADIAL-

CONVERGING POLE PIECES 
VIEWED FROM SCREEN END OF GUNS 

NORIZONTAL 
~ OF SCREEN 

1T/Ib MIN. 
UNDISTURBED 

WIDTH 
E%CIUDING PADS 

58 

(NOTE 5) 

92CL-9340Ri 

LOCATION Of LATERAL-
CONVERGING POLE PIECES 
WITH RESPECT TO GUNS 

BASE 
BOTTOM VIEW 
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Q~ OF PIN N32 
AND TVBE AXIS 

MOLD-MATCH 
LINE 

} SEAL AREA 
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21CYP22 

COLOR PICTURE TUBE 

NOTE I: WITH TUBE NECK INSERTED THROUGH FLARED END OF 

REFERENCE-LINE AND NECK-FUNNEL-CONTOUR GAUGE AND WITH 

TUBE SEATED IN GAUGE, THE REFERENCE LINE IS DETERMINED 
BY THE INTERSECTION OF THE PLANE CC' OF THE GAUGE WITH 

THE GLASS FUNNEL. 

NOTE 2: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED; 
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE FREELY. 
80TTOM CIRCUMFERENCE OF BASE SHELL WI LL FALL WITHiN A CIRCLE 
CONCENTRIC WITH BULB AXIS AND HAVING A DIAMETER OF 3". 

NOTE 3: THE DRAWING SHOWS THE MINIMUM SIZE AND LOCATION OF 
THE CONTACT BAND OF THE EXTERNAL CONDUCTIVE COATING. THE 
ACTUAL AREA OF THIS COATING WILL BE GREATER THAN THAT OF 
THE CONTACT BAND SO AS TO PROVIDE THE REQUIRED CAPACITANCE. 
EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED. 

NOTE 4: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT-

LESS CLOTH. 

NOTE 5: THE MAXIMUM EFFECTIVE WIDTH OF A FUNNEL PAD IS 5/8". 

8-57 ELECTRON TUBE DNISION 
RADIO CORPORATION OF AMERIU, NARRISON, NEW lE RSEY 

CE-9340R1C 
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CUTOFF DESIGN CHART 
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21CYP22 

TYPICAL DRIVE CHARACTERISTICS 

CATHODE-DRIVE SERVKE GRID -DRIVE SERVICE 
Ep=6,3 VOLTS 
ULTOR-TO-GRID-NCI (OF EACH GUN) 

VOLTS = 20000 TO 25000 
GRID-N43-TO-GRID-NQI (OF EACH 

GUN) VOLTS=ADJUSTEED FOR 
FOCUS 

GRID-Net-TO-GRID-N°I VOLTS 
(EACH GUN).=ADJUSTED TO 
PROVIDE ULTOR-CURRENT CUT- 
OFF FOR DESIRED FIXED CATH- 
ODE -TO-GRID-Nel (EACH GUN) 
VOLTAGE (Ek9 ) 

EF=6.3 VOLTS 
ULTOR-TO-CATHODE (OF EACH GUN) 

VOLTS = 20000 TO 25000 
GRID-y'3 -TO-CATHODE (OF EACH 

GUN VOLTS=ADJUSTED FOR 
FOCUS 

GRI -N42-TO-CATHODE VOLTS 
<nE ACH GUN)=ADJUSTED TO 
PROVIDE ULTOR-CURRENT CUT-
OFF FOR DESIRED FIXED GRID-
N41-TO-CATHODE (EACH GUN) 
VOLTAGE (ECIk)~ 
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21CYP22 
TYPICAL LIGHT - OUTPUT CHARACTERISTICS 

Ef=6.3 VOLTS 
GRID-N43 -TO-CATHODE ~OF EACH GUN) VOLTS=ADJUSTED FOR 

FOCU S 
DRIVE OF EACH GUN IS ADJUSTED TO GIVE COMPOSITE ULTOR CUR-

RENT TO PRODUCE 8500' K+27 M.P. C.D, WHITE LIGHT OUTPUT. 
PERCENTAGE OF TOTAL ULTOR CURRENT SUPPLIED BY EACH GUN 

TO PRODUCE 8500' K+27 M.P.C.D. WHITE: 
RED GUN• 50~ 
BLUE GUN: 19 
GREEN GUN: 31 '!o 

RASTER SIZE:191 "xl4yp' CENTERED ON TUBE FACE. 
■MEASURED WITHIN SrDIAMETER AREA CENTERED ON TUBE FACE, 
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21DEP4 

PICTURE TUBE 
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 

LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

Atth heater hauin~ controlled warm-up time 

The aiDEPq tis the same as the aiDEPq-A exceyt that it has a 
maximum uLtor-voltage rating of i8,000 volts. 

10-59 ELECTRON TUBE DTVKION DATA 
EADIO CO[gRATION Of AMF[IG, NAf[ITON, HEW IF RSFY 





22DE4 
Half-Wave Vacuum Rectifier 

n. 

The aaDEq 
items: 

For TV Damper Service in Equipment 
Having Series Heater-String Arrangement

is the same as the 6DEq except for the following 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)   22.4 volts 

,~ Current 0  45 t 6b amp 
Warrrrup time (Average)   11 sec 

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

DATA 
8-60 





23GJP4A 

Picture Tube 
PAN-O-PLY TYPE LOW-VOLTAGE ELECTROSTATIC FOCUS 
I 10° MAGNETIC DEFLECTION CATHODE-DRIVE TYPE 

ELECTRICAL 
Direct Interelectrode Capacitances 

Cathode to all other electrodes 5 pF 
Grid No.1 to all other electrodes 6 pF 
External conductive coating to anode. 1700 min-2500 max pF 

Heater Current at 6.3 V   450 ± 20 mA 
Neater Warm-Up Time (Average)   I I s 
Electron Gun  Type Requiring No Ion-Trap Magnet 

OPTICAL 
Phosphor P4—Sulfide Type, Aluminized 

For curves, see front of this section 
Faceplate   Filterglass 

Light transmission at center (approx  ) 42% 

MECHANICAL 
Weight (Approx  )  28 lb 
Overall Length  14.250 ± .281 in 
Neck Length   4.500 ± .125 in 
Projected Area of Screen  282 sq in 
External Conductive Coatinga 

Type 
Contact area for grounding  Near Reference Line 

For Additional Information on Coatings Dimensions 
See Picture-Tube Dimensional -Outlines and Bulb J187K sheets 
at front of this section 

Cap  Recessed Small Cavity (JEDEC No.JI-21) 
Base Small -Button Neoeightar 7-Pin, 

Arrangement I, (JEDEC No. 67-208) 

TERMINAL DIAGRAM (Bottom View) 
Pin 1 —Heater 
Pin 2—Grid No.1 
Pin 3—Grid No.2 
Pin 4 —Grid No.4 Gz 
Pin 6 —Grid No.1 
Pi n 7 —Cathode 
Pin 8—Heater 
'Cap —Anode (Grid No.3, Grid Gl 

No.S, Screen, Collector) 
C —External Conductive 

Coating 

Regular-Band 

Q RADIO CORPORATION OF AMERICA 
Electronic Components and 9evices Harrison, N. 1. 

DATA 
6-66 



23GJP4A 

MAXIMUM AND MINIMUM RATINGS, DESIGN-MAXIMUM VALUES 

Voltages are positive with respect to grid No.1 

Anode Voltage  1 1000 min-23000 max V 
Grid-No.4 Voltage 

Positive value   1250 max V 
Negative value   400 max V 

Grid-No.2 Voltage  40 min-70 max V 
Cathode Voltage 

Negative peak value  2 max V 
Negative bias value  0 max V 
Positive bias value  100 max V 
Positive peak value  150 max V 

Neater Voltage   5.7 min-6.9 max V 
Peak Heater-Cathode Voltage 

Heater negative with respect to cathode: 
During equipment warm-up period < 15 s 450 max V 
After equipment warm-up period 300 max V 

Heater positive with respect to cathode 
Combined AC & DC voltage   200 max V 
DC component   100 max V 

TYPICAL OPERATING CONDITIONS FOR CATHODE-DRIVE SERVICE 

Voltages are positive with respect to grid No.1 

Anode Voltage  18000 
Grid-No.4 Voltage  0 to 400 V 
Grid-No.2 Voltage  50 V 
Cathode Voltage  34 to 52 V 

For visual extinction of focused raster 

MAXIMUM CIRCUIT VALUE 

Grid-No. l Circuit Resistance   1.5 max M[t 

e Includes implosion protection Aardwere. 

For X-radiation shielding considerations, see sheet 
X-RADIATION PRECAUTIONS FOR CATHODE-RAY TURFS at 

front of this section 

V 

~✓ 

~/ 

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



23NP4 
Picture Tube 

,-, 
RECTANGULAR GLASS TYPE ALUMINIZED SCREEN 
LOW-VOLTAGE ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 
LOW GRID-No.2 VOLTAGE CATHODE-DRIVE TYPE 

With Heater  Having Controlled Warm-Up Time 

GENERAL DATA 

Electrical: 

Heater Current at 6.3 volts 
Heater Warrn-Up Time (Average)  
Direct Interelectrode Capacitances: 

Grid No.l to all other electrodes. 6 µµf 
Cathode to all other electrodes. 5 µµf 

External conductive coating to ultor (2500 max. µµf 
11700 min. µµf 

Focusing Method Electrostatic 
Deflection Method  Magnetic 
Deflection Angles (Approx.): 

Diagonal   114°
Horizontal   102°
Vertical   84°

Electron Gun  Type Requiring No Ion-Trap Magnet 

Optical: 

Faceplate  Filterglass 
Light transmission at center {Approx.)   7g~ 

Phosphor (For curves, see front of tabs section) P4—Sulfide Type 
Aluminized 

Fluorescence  White 
Phosphorescence White 

Persistence  Medium Short 

60o t 30 
11 

ma 
seconds 

Mechanical: 

Tube Dimensions: 
Overall length   14-3/8" t 5/16" 
Greatest width   20-1/2" + 1/16" - 1/8" 
Greatest height  16-1/2" t 1/8" 
Diagonal   23-25/64" + 3/32" - 1/8" 
Neck length  5-1/8" t 1/8" 
Curvature of faceplate (Radi i): 

Center Intermediate Edge 
External surface 50" - 36-3/4" 
Internal surface 30" 48" 24" 

Screen Dimensions (Minimum): 
Greatest width   19-1/4" 
Greatest height  15-1/8" 
Diagonal   22-5/16" 
Projected area   282 sq. in. 

Weight (Approx.)   24 lbs 
Operating Position  Any 
Cap  Recessed Small Cavity (JEDEC No.Ji-21) 
Bulb   J187 (114°) 

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

DATA I 
10-60 



23NP4 
Base  Small-Button Neoeightar 7-Pin, Arrangement 1, 

(JEDEC No. 67-208) 
Basing Designation for BOTTOM VIEW  8HR 

Pin 1 -Heater 
Pin 2 -Grid No.l 
Pin 3 -Grid No.2 
Pin 4 -Grid No.4 
Pin 6 -Grid No.l 
Pin 7 -Cathode 
Pin 8 -Heater 

Cap - Ul for 
(Grid No.3, 
Grid No.5, 
Collector) 

C -External 
Conductive 
Coating 

CATHODE-DRIVE• SERVICE 

Unless otherwise s¢eciftied, voltage values 
are ¢ositive with respect to grid No.i 

Maximum and Minimum Ratings, Design-Maximum Values: 

j22000 max. volts 
  111000 min. volts 

GRID-No.4-TO-GRID-No.l (FOCUSING) VOLTAGE: 
Positive value  1250 max. volts 
Negative value  400 max. volts 

GRID-No.2-TO-GRID-No.1 VOLTAGE  f70 max. volts 
140 min. volts 

CATHODE-TO-GRID-No.1 VOLTAGE: 
Positive-peak value   220 max. volts 
Positive-bias value   154 max. volts 
Negative-bias value   0 max. volts 
Negative-peak value   2 max. volts 

HEATER VOLTAGE  f6.9 max. volts 
15.7 min. volts 

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

During equipment warnrup period 
not exceeding 15 seconds  450 max. volts 

After equipment warrrrup period. 200 max. volts 
Heater positive with respect to cathode 200 max. volts 

Equipment Design Ranges: 
With any altor-to-grid-No.i voltage (Ec5811 between i3000 
and aa000 volts and grid-No.a-to-grid-No.i voltage (EcZgIJ 

between qq and ~o volts 
Grid-No.4-to-Grid-No.l 

Voltage for focus•  0 to 400 'volts 
Cathode-to-Grid-No.1 Voltage 
(Ekggl) for visual extinction 
of tocused raster   See Raster-Cutoff-Range Chart 

for Cathode-Drive Service 

ULTOR-TO-GRID-No.l VOLTAGE 

Cathode-to-Grid-No.1 Video 
Drive from Raster Cutoff 
(Black level): 
White-level value 
(Peak negative)   Same value as determined for 

Ekgl except video drive is a 
negative value 

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



23NP4 
Grid-No.4 Current   -25 to +25 µa 

Grid-No.2 Current   -15 to +15 µa 
Field Strength of Adjust-

able Centering Magnet*. 0 to 8 gausses 

Examples of Use of Design Ranges: 

With ultor—to—grid—

No.i voltage of 18000 volts 
and grid-No.a-to-grid-

No.1 voltage of go volts 

Grid-No.4-to-Grid-No.1 
Voltage for focus•  0 to 400 volts 

Cathode-torrid-No.i 
Voltage for visual extinc-
tion of focused raster. 34 to 49 volts 

Cathode-to-Grid-No.l Video 
Drive from Raster Cutoff 
(Black level): 
White-level value   -34 to -49 volts 

Maximum Circuit Values: 

Grid-No.l Circuit Resistance  1.5 max. megohms 

~ Cathode drive is the operating condition in which the video signal varies 
the cathode potential with respect to grid No.l antl the other electrodes. 

~ Individual tubes will have satisfactory focus at some value of grid—
No.N—to—grid—N o.i voltage between 0 and k00 volts with the combined 
bias voltage and video—signal voltage adjusted to give an ultor current 
of 200 microamperes. 

* Distance from Reference Line for suitable PN centering magnet should 
not exceed 2-1/4•. Excluding extraneous fields, the center of the 
undeflected focused spot will fall within a circle having a )/16—inch 
radius content rlc with the center of the tube face. It is to be noted 
that the ea rth~s magnetic field can cause as much as 1/2—inch deflection 
of the spot from the center of the tube face. 

OPERATING CONSIDERATIONS 

%-Ray Warning. When operated at ultor voltages up to 16 
ki lovolts, this picture tube does not produce any harmful 
X-ray radiation. However, because the rating of this type 
permits operation at voltages as high as 22 ki lovolts (Deslgn-
maximum value), shielding of this picture tube for X-ray 
radiation may be needed to protect against possible injury 
from prolonged exposure at close range whenever the operating 
conditions involve voltage in excess of 16 ki lovolts. 

Shatter—Proof Ca ver Over the Tube Face. Fol lowing con—

ventional picture-tube practice, it is recommended that the 
cabinet be provided with ashatter-proof, glass cover over the 
face of this picture tube to protect it from being struck 
accidental ly and to protect it against possible damage resulting 
from tube implosion under some abnormal condition. This 
safety cover can also provide X-ray protection when required. 

DIMENSIONAL OUTLINE and 

BULB-CONTOUR DIMENSIONS 
shown under Type 23NP4 also apply to the 23NP4 

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

DATA 2 
10-60 



23NP4 
RASTER-CUTOFF-RANGE CHART 

Cathode-Drive Service 
Ep=6.3 VOLTS 
ULTOR—TO—GRID—Nsl VOLTS=16000 
GRID—Ns4—TO—GRID—Nsl VOLTS ADJUSTED FOR FOCUS. 
dt CATHODE—TO—GRID—Nsl VOLTAGE FOR VISUAL EXTINCTION 

OF FOCUSED RASTERINGREASES OR DECREASES 
DIRECTLY BY APPROX 2% FOR EVERY 1000—VOLT 
CHANGE IN ULTOR—TO—GRID—Nsl VOLTAGE. 
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23NP4 

CATHODE-DRIVE CHARACTERISTICS 
Ep=6.3 VOLTS 
ULTOR—TO—GRID—N'I VOLTS=16000 
GRID—N'2—TO—GRID—N>tl VOLTS=50 
CATHODE BIASED POSITIVE WITH RESPECT TO 

GRID NQI TO GIVE FOCUSED RASTER CUTOFF. 
RASTER FAGUSED AT AVERAGE BRIGHTNESS. 
RASTER SIZE=18"x 13-1 2' 

C 1 E COORDINATES OF SCRf EN: X=0.287, Y=0.315 
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23NP4 

CATHODE-DRIVE CHARACTERISTICS 
Ep=6.3 VOLTS 
ULTOR-TO-GRID-Nsl VOLTS=16000 
GRID-Ns2-TO-GRID-Nsl VOLTS=50 
CATHODE BIASED POSITIVE WITH RESPECT TO 

GRID Nsl TO GIVE .FOCUSED RASTER CUTOFF. 
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25CD6-GA 
BEAM POWER TUBE 

Intended (or use in equipment hnuing 
series heater-string arrangement 

The 2gCD6-GA is the same as the 6CD6-G ezoept for the follow-
ing items: 

Heater, for Unipotential Cathode: 
Voltage  25   ac or do volts 
Current  0.6  amp 
Warm-up time (Average) it  sec 
for definition of heater warnru~ time and method of determining 
it, see sheet NEATER WARN-UP TINE NEASURENENT at front of 
this Section. 

PEAK HEATER—CATHODE VOLTAGE: 
Heater negative with respect to cathode. 200 max. volts 
Heater positive with respect to cathode. 2004nax. volts 

~ Tne ac component must not exc eea 100 volts. 

MAR. 1, 1955 ~~ urvl~oN DATA 
RADIO CORRORATION Of AMERI U. HARRISON, NFW IE RSEY 





32ET5 
POWER PENTODE 

?-PIN MINIATURE TYPE 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)   32 t 10~ volts 
Current 0  1 amp 

Direct Interelectrode Capacitances (Approx.):o 
Grid No.l to plate 0  6 µµf 
Grid No.l to cathode &grid No.3, 

grid No.2, and heater   12 µµf 
Plate to cathode d grid No.3, 
orid No.2, and heater   6 µµf 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  2-5/8" 
Maximum Seated Length   2-3/8" 
Length, Base Seat to Bulb Top (.Excluding tip). 2" t 3/32" 
Diameter 0  650" to 0.750" 
Dimensional Outline   See Genera! Section 
Bulb T5-1/2 
Base Small-Button Miniature 7-Pin (JEDEC No.E7-1) 

Basing Designation for BOTTOM VIEW  7CV 

Pin 1 -Cathode, 
Grid No.3 

Pin 2 -Grid No.i 
Pin 3 -Heater 

AMPLIFIER — Class A I

Ma%IRIUw Ratings, Design-Maximum Values: 

PLATE VOLTAGE 
GRID-No.2 (SCREEN-GRID) VOLTAGE 
GRID-No.2 INPUT 
PLATE DISSIPATION 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 
Heater positive with respect to cathode 

Typical Operation and Characteristics: 

Plate Voltage 
Grid-No.2 Voltage 
Grid-No.l Voltage 
Peak AF Grid-No.l Voltage 
Zero-Signal Plate Current 
Zero-Signal Grid-No.2 Current 
Plate Resistance (Approx.)  
Transconductance  
Load Resistance 

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

150 max. volts 
130 max. volts 
1.2 max. watts 
5.4 max. watts 

200 max, volts 
200` max. volts 

110 volts 
110 volts 
-7.5 volts 
7.5 volts 
30 ma 
2.8 ma 

21500 ohms 
5500 µmhos 
2800 ohms 

10-59 ELECTRON TUBE DIVISION 
RADIO COIPORA110N OF AMERICA, nARRI50N. NFW IE ISFY 

DATA 



32ET5 
POWER PENTODE 

Total Harmonic Distortion  10 ~ 
Max.—Signal Power Output 1  2 watts 

Maximum Circuit Values: 

Grid—No.l—Circuit Resistance: 
For fixed—bias operation 0  1 max. megohm 
For cathode—bias operation 0  5 max. megohm 

~ Without external shield. 

~ The dC Component must not exceed 100 volts. 

10-59 ELECTRON TUBE DIVISION 
RA010 CO[IO[ALION Of AMERICA, HARRISON, NFW IE R SEY 

DATA 
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MEDIUM-MU TRIODE 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  s.3   ac or do volts 
Current  0.3   amp 

Direct Interelectrode Capacitances:° 
Grid to Plate  2.8   µµf 

Grid to Cathode  3.5   µµf 

Plate to Cathode 2.5   µµf 

° Mith no external shield. 

Mechanical: 

Mounting Position  Any 
Maximum Overall Length   4-3/16" 
Seated Length  3-3/8" t 3/16" 
Maximum Diameter   1-9/16" 
Bulb   ST-12 
Base   Small-Shell Small 5-Pin 
Basing Designation for BOTTOM VIEW   5A 

Pin 1 -Heater 
Pin : - Plate 
Pin 3 -Grid 

Pin 4 -Cathode 
Pin 5 -Heater 

AMPLIFIER - Class Al 

Maximum Ratinya, Design-Center Values: 

PLATE VOLTAGE  250 max. volts 
PLATE DISSIPATION  1.4 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 and Characteristics: 

Plate Voltage  100 250 volts 
Grid Voltage   -5 -13.5 volts 
Ampl ification Factor   13.8 13.8 

Plate Resistance   12000 9500 ohms 
Transconductance   1150 1450 µmhos 
Plate Current  2.5 5 ma 

Maximum Circuit Values: 

Grid-Circuit Resistance  1 max. megohm 

t-I nAicates a change. 

JUNE 15, 1948 TUBE DEPARTMENT 
EADiO COE, OEAiIOry Of ,wE51CA, nAEE150N, MEW JFESET 
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76 
MEDIUM-MU TRIODE 

DETECTOR 

Maxlmun Ratings, Design-Center values: 

PLATE VOLTAGE  250 max. volts 
PEAK HEATER-CATHODE VOLTAGE: 

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

Typical Operation as Biased Detector: 

Plate Voltage  100 250 volts 
Grid Voltage (Approx.)   -8 -20 volts 
Plate Current  Adjust to 0.2 ma. 

with no input signal 

Cathode-Bias Resistors   
( 30000 30000 1 
Sl to to J} 
150000 150000 

90 max. volts 
90 max. volts 

ohms`►' 

Typical Operation as Grid-Resistor Detector: 

Plate Voltage  45 volts 
Grid   Return to cathode 
Grid Resistor  1 to 5 megohms 
Grid Capacitor   250 {yaf 

• xot critical. 

`/ 

JUNE 15, 1948 TlR1E OfPARTMENT 
uow coeroeenon a ..weuu, wuuson, new geese. 

DATA 
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AVERAGE PLATE CHARACTERISTICS 
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AVERAGE CHARACTERISTICS 

0 2 4 6 8 10 
PLATE MILLIAMPERES 

M AY 19,1940 

AVERAGE CHARACTERISTICS 

-30 -25 -20 -IS 
GRID VOLTS 

TUBE DEPARTMENT 
GDiO CO[q[AiION Of ANENCA, HA[[ISON, NEW IEREY 
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92GM- 4174 R4 

-5 0 
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85 
i'~, TWIN DIODE-MEDIUM-MU TRIODE 

^~"~ 

/'e 

GENERAL DATA 

Electrical: 
Heater, for Unipotential Cathode: 

Voltage  6.3   ac or do volts 
Current  0.3   amp 

Direct Interelecirode Capacitances - Triode Unit:• 
Grid to Plate. 1.5   µµf 
Grid to Cathode  1.5   µµf 
Plate to Cathode 4.3   µµf 

~ With no external sn iel d. 

Mechanical: 

Mounting Position  Any 
Maximum Overall Length   4-17/32" 
Seated Length  3-25/32" t 1/8" 
Maximum Diameter   1-9/16" 
Bulb   ST-12 
Cap  Small 
Base   Small-Shell 3na11 6-Pin 

Basing Designation for BOTTOM VIEW   6G 

Pin 1 -Heater 
Pin 2 -Triode 

Plate 
Pin 3 -Diode No.2 

Plate 

Pin 4 -Diode No.l 
Plate 

Pin 5- Cathode 
Pin 6 -Heater 
Cap - Triode Grid 

TRIODE UNIT 
AMPLIFIER - Class Al

Maximum Ratings, Design-Center Values: 

PLATE VOLTAGE 
PEAK HEATER-CATHODE VOLTAGE: 

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

Typical Operation and Characteristics: 
Plate Voltage  135 180 250 volts 
Grid Voltage   -10.5 -13.5 -20 volts 
Ampl ification Factor . 8.3 8.3 8.3 
Plate Resistance   11000 8500 7500 ohms 
Transconductance   750 975 1100 µmhos 
Plate Current  3.7 6.0 8.0 ma 
Load Resistance  25000 20000 20000 ohms 
Power Output   75 160 350 mw 

FIndicates a change. 

(continued on next page) 

250 max. volts 

90 max. volts 
90 max. volts 

f 

JUNE 15, 1948 TUBE DEPARTMENT 
IA010 COA[ORATION OF AME[ICA, IURRISON, NEW 1[RSFY 

DATA 
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85 
TWIN DIODE-MEDIUM-MU TRIODE 

DIODE UNITS - Two 

Consideration of these units, including typical circuits and 
diode curves, is given at the front of this Section. Diode 
biasing of the triode unit of the 85 may be used only when at 
least 20000 ohms resistance is in the triode plate circuit. 

For additional data, see RESISTANCE-COUPLED AMPLIFIER 
CHARTS at the Jront of this Section. 

JUNE 15, 1948 TWE DEPARTMENT 
EADIO COEMNATION p AMEEIG. iWE1EON, NEW 1FESEY 

DATA 
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85 
AVERAGE CHARACTERISTICS 
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172 
THYRATRON 

METAL MERCURY-vgPOR TETRODE 

Electrical: 
DATA 

Continuous Welder-Control 
Service Service " 

Heater, for Unipotential Cathode: 
Voltage# 5•G 5.0 5.0 5.5 volts 
Current  10.0 10.0 10.0 11.0 amp 

Direct Interelectrode Capacitance (Approx.): 
Grid No.l to Anode 0.07 0.07 0.07 0.07 µµf 

Peak Voltage Drop Ib 16 16 lb volts 
Approx. Control Characteristics: 

Anode Voltage 100 2000 100 2000 volts 
Grid-No.l Voltage +1.0 -14 +1.0 -14 volts 
Grid_No.2 Voltage 0 0 0 0 volts 

Ionization Time(Approx.) 10 10 10 10 µsec 
Deionization Time 

(Approx.) 1000 1000 1000 1000 µsec 

Mechanical: 

ldounting Position   Vertical, Radiator Down 
Overall Rigid Length  10-11/16" t 1/Ib" 
Greatest Radius   2-5/8" 
Terminals   See Outline Drawing 

Maximm Ratings, Absolute Values; 
Yyelder-

Continuous Control 
Service ervice 

PEAK FORYVARD ANODE VOLT. 2000 max. 750 max. volts 
PEAK INVERSE ANODE VOLT. 2000 max. 750 max. volts 
GRID-No .l (CONY• GRID) VOLT.: 

Before Conduction -1000 max. _1000 max. volts 
During Conduction _lU max. _10 max. volts 

GRID-No.2 (SBLID GRID).YOLT.: 
BefoT•e Conduction -300 max. -300 max. volts 
During Conduction -5.0 max• -5.0 max. volts 

INSTANTANEOUS ANODE CUR.: 
Below 25 Cycles   13.0 max. 13.0 max. amp 
25 Cycles and Higher. 40 max. 77 max. amp 

AVERAGE ANODE CURi'?E:.7T*-* 6.4 mEIX. 2.5 mELX. Eimp 
SURGE ANODE CURRFT.]T for 

0.1 sec. max. 400 max. 400 max• amp 
INSTANTANEOUS GRID-No.l CUR. 1.0 max. 1.0 max. amp 
AVERAGE GRID-No.l Cur.+t+t 0.25 max• 0.25 max• amp 
INSTANTANEOUS GRID-No .2 CUR. 2.0 max. 2.0 max. amp 
AVE'PAGE GRID-No.2 CUR. • 0.5 max• 0.5 max• amp 
COND.-vLRCURY TEMP. RANGEx 40 - SO 30 - 95 °C 

# 6fust be applied at least 5 minutes before anode voltage 
is applied. 

~-M' Averaged over any 15-second interval. 
• Recommended condensed-mercury temperature 40oC. 

MAY 1, 1946 TUBE LNVISION T EN TAT VE DATA 
[ADIO CO[IO[ATION OE AME[IG, IN[[ISON, NEW IE RSEY 
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172 
THYRATRON 

TYPICAL CONTROL CHARACTERISTIC 
SHADED AREA SHOWS RANGE OF CHARACTERISTIC 

C.ONDENSEO-MERCURY TEMP 40'C 
SH ELD GRID CONNECTED TO CATHODE 

2000 

1800 

1800 
N 
H 
J 

1400 O 

Z_ 
1200 W 

G 
1000 

800 
Z 
Q 

800 u 
0 

400 

200 

-24 -20 -16 - 2 -8 -4 0 +4 +8 
D-C CONTROL-GRID VOLTAGE 

AT START OF DISCHARGE IN VOLTS 
92CS-6898 

MAY 1, 1946 1tIeE pvs~oN 
uow c«rounoH «.weuu. wunson, Hew, ~esn 

CE-6698 





207 
POWER TRIODE 

WATER COOLED 

GENERAL DATA 
Electrical: 

Filament, Tungsten: 
Voltage  22   ac or do volts 
Current  52   amp 
Starting Current: The filament current must never exceed 100 

amperes, even momentarily. 

Cold Resistance 0  03   ohm 
MOTE: This tune can often De operated with reduced filament voltage 
as explained on sheet TYPES OF CATHODES in the General Section. 

Ampl ification Factor 20 
Direct Interelectrode Capacitances (Approx.): 
Grid to Plate  27   µµf 
Grid to Fi lament 18   µµf 
Plate to Filament. 2   µµf 

Mechanical: 

Terminal Connections: F 

F —Fi lament 
G —Grid 

Terminal 

Mounting Position 
Maximum Overall Length 
Maximum Radius  
Water Flow  

F 

P — Water—Cooled 
Plate 
Terminal 

Vertical, Fil~nent End Up 
  20-1/4" 

6-1/2" 
3 to 8 gpm 

Tne water flow must start before the application of any voltages and 
must continue for 2 minutes alter the removal of all voltages. 

Outlet Water Temperature   70 max. °C 
Water Pressure in Jacket   80 max. psi 

Components: 

Water Jacket   RCA MI-7415 
Gasket   RCA MI-7440 

AF POWER AMPLIFIERd~MODULATOR — Class B 

Maximus CCS~ Ratings, Absolute Values: 

DC PLATE VOLTAGE   15000 max. volts 
MAX.—SIGNAL DC PLATE CURRENT'  2 max. amp 
MAX.—SIGNAL PLATE INPUT`   20 max. kw 
PLATE DISSIPATION'   7.5 max. kw 

Typical Operation: 
I a Ives are for Z tubes 

DC Plate Voltage   6000 10000 12500 volts 
DC Grid Voltaget   —210 —410 —575 volts 
Peak AF Grid—to—Grid Voltage 1520 2140 2300 volts 
Zero—Signal DC Plate Current 0.5 0.5 0.4 amp 
Max.—Signal DC Plate Current 2.5 3.2 2.8 amP 

~,',}: See next Dag e. E Indicates a mange. 

F 

r 

E 

SE PT. 30, 1948 TUBE DEPARTMENT 
IAD10 COEfOFATION Of AMF FICA, NAEtISON, NEW IF ISEY 
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207 
POWER TRIODE 

Effective Load Resistance 
(Plate-to-plate) 4200 6400 10000 ohms 

Max.-Signal Driving 
Power (Approx.) 190 380 400 watts 

Max.-Signal Power 
Output (Approx.) 8 ZO 22.5 kw 

' Averaged over eny audi o-TreQuency cycle oT sine—rave forty. 

RF POWER AMPLIFIER - Class B Telephony 

Carr{er corditiors Oe• trbe Jor we uitA a raz. rodr lat{oa Jac for of 1.0 

Maxi~u~ CCS~ Ratings, Absolute Values: 

DC PLATE VOLTAGE   15000 max. volts 
DC PLATE CURRENT   1 max. amp 
PLATE INPUT  15 max. kw 
PLATE DISSIPATION  10 max. kw 

Typical Operation: 

DC Plate Voltage   6000 10000 14000 volts 
DC Grid Voltaget   -225 -440 -650 volts 
Peak RF Grid Voltage   400 600 730 volts 
DC Plate Current   0.62 0.93 1 amp 
Driving Power (Approx.)• 72 16 0 watts 
Power Output (Approx.) 1 2.5 4 kw 

PLATE~IODULATEO RF POWER AMPLIFIER - Class C Telephony 

Comer cmditiors 9er irbe fo• we al{tA a aaz. roduiatior Jac for of 1.0 

MaX1AY* CCSe Ratings, A6sotute Values: 

DC PLATE VOLTAGE   10000 max. volts 
DC GRID VOLTAGE  -3000 max. volts 
DC PLATE CURRENT   1 max. amp 
DC GRID CURRENT  0.2 max. amp 
PLATE INPUT  10 max. kw 
PLATE DISSIPATION  6.6 max. kw 

Typical Operation: 

DC Plate Voltage   6000 8000 10000 volts 
DC Grid Voltager a   -1200 -1600 -2000 volts 
Peak RF Grid Voltage   1860 2300 2660 volts 
DC Plate Current   0.76 0.78 0.75 amp 
DC Grid Current (Approx.l. 0.15 0.14 0.07 amp 
Driving Power (Approx  )   280 325 185 watts 
Power Output (Approx.) 3.5 5 6 kw 

f For do fil anent SUDDIy• 
• AL crest of audio-f repuency cycle with modulation factor of 1.0. 

~ Obtained oy grid resistor or Dy partial Self—Di 55 method 5. 

r. ~: See next page. 

SEPT. 30, 194$ rlsE DEPARTMENT 
E1D10 COEEOE1TIp1 Or MAEEICA, IUNI5011, NFW lEf$EY 

DATA 1 
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207 
POWER TRIODE 

RF POWER AMPLIFIER d OSCILLATOR - Class C Telegraphy 

!ey-down coMitions qer tube witAout •odulationm

Ma:isual CCS• Ratings, A6sotute Values: 

DC PLATE VOLTAGE   15000 max. volts 
'~DC GRID VOLTAGE  -3000 max. volts 

DC PLATE CURRENT   2 max. amp 
DC GRID CURRENT  0.2 max. amp 
PLATE INPUT  30 max. kw 
PLATE DISSIPATION  10 max. kw 

A Typical Operation: 

\~ Plate Voltage   8000 10000 12000 volts 
DC Grid Voltage ••A`   -1000 -1200 -1600 volts 
Peak RF Grid Voltage   1730 2050 2650 volts 
DC Plate Current   1.10 1.33 1.67 amp 
DC Grid Current (Approx.). 0.17 0.12 0.09 amp 
Driving Power (Approx  )   295 245 235 watts 
Power Output (Approx.) 6.5 10 15 kw 

~ Continuous commercial Service. 
'~ For ac filament supply. 
m 

Modulation essentially negative may De u5etl ii the positive peak of 
the audio-frequency envelope does not exceed 1158 of the carrier con-
tlitions. 

•• Obtained from fixed supply, Dy grid resistor, or Dy cathode resistor. 

Data on operating frequencies for the 207 are given 
on the sheet TRANS. TUBE RATINGS vs FREQUENCY. 

~~ 

SEPT. 30, 1948 TUBE DEPARTMENT 
[AD10 COFFOFATION Of AME[IG, NA[[ISON, NEW 1F [SEY 
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207 

POWER TRIODE 
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N' 3950 
CAP 

.437~t.007~ 
DIA. 
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.937NMAX. 

2.000~t .020` 
DIA. 
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DIA. 

92CM-4326R3 

SEPT. 30, 1948 TDB DEPARTMENT 
[AD10 CORNJ[ATION Of AME[IG. NA[[ISON, NfW IF[SfY 
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211 
POWER TRIODE 

GENERAL DATA 

Electrical: 

Fi lament, Thoriated-Tungsten: 
Voltage  10 
Current  3.25 

Amplification Factor 12 
Direct Interelectrode Capacitances: 
Grid to Plate 14 
Grid to Filament 5.4 
Elate to Filament. 4.8 

ac or do volts 
amp 

~yaf 
fycf 
Ey,f 

Mechanical: 

Mounting Position. Vertical, base down; or Horizontal, 
with pins 1 and 3 in vertical plane 

Maximum Overall Length   7-7/8" 
Maximum Diameter   2-5/16" 
Bulb   T-18 
Rase   Medium-,Metal-Shell Jumbo 4-pin, Bayonet 
Basing Designation for BOTTOM VIEW   4AZ 

Pin 1 -Grid 
Pin 2 -Filament 

~A 

A/ AA=PLANE O~ 
ELEC TttODES 

Pin 3 - Plate 

Pin 4 -Filament 

AF POWER AMPLIFIER & MODULATOR—Class AI 

Maximum CCS' Ratings, Absolute Values: 

DC PLATE VOLTAGE  1250 max. volts 
PLATE DISSIPATION 75 max. watts 

Typical Operation and Characteristics: 

DC Plate Voltage 750 1000 1250 volts 
DC Grid Voltage# -46 -61 -80 volts 
Peak AF Grid Voltage 41 56 75 volts 
DC Plate Current .~. 34 53 60 ma 
Plate Resistance 4400 3800 3600 ohms 
Transconductance 2750 3150 3300 µmhos 
Load Resistance 8800 7600 9200 ohms 
2nd Harmonic Distortion 5 5 5 S 
Power Output  5.6 12 19.7 watts 

AF POWER AMPLIFIER 3 MODULATOR—Class B 

Maximum CCS~ Ratings, Absolute Values: 

DC PLATE VOLTAGE   1250 max. volts 

~,#: See next nape. f- InAicates a cne nge. 

MAY 1, 1950 LURE DEPARTMENT 
uao cwrounaN a aunu, IwusoN, raw tour 
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211 
POWER TRIODE 

MAX,-SIGNAL DC PLATE CURRENT' 
MAX,-SIGNAL PLATE INPUT"  
PLATE DISSIPATION'  

Typical Operation: 

175 max. 
220 max. 
100 max. 

ma 
watts 
watts 

ra lues are for 2 tubes 

DC Plate Voltage  1000 1250 volts 
DC Grid Voltage#  -77 -100 volts 
Peak AF Grid-to-grid Voltage 380 410 volts 
Zero-Signal DC Plate Current 20 20 ma 
Max. ~ i gnat DC Plate Current 320 320 ma 
Effective Load Resistance 

(plate-to-plate)  6900 9000 ohms 
Max.-Signal Driving 

Power (Approx.)  7.5 8 watts 
Max.-Signal Power 

Output (Approx  ) 200 260 watts 

Rf POMER AMPLIFIER—Class B Telephony 

Carrier conditions per tube for use w{tA a aax. aodu la tti on factor of ].0 

Maximum CCS• Ratings, Absolute Values: 

DC PLATE VOLTAGE  1250 max, volts 
DC PLATE CURRENT  150 max. ma 

PLATE INPUT 150 max. watts 
PLATE DISSIPATION 100 max, watts 

Typical Operation: 

OC Plate Voltage  1000 1250 volts 
DC Grid Voltage#  -77 -100 volts 
Peak RF Grid Voltage  125 125 volts 
DC Plate Current  130 106 ma 
DC Grid Current (Approx.)° 5 1 ma 
Driving Power (Approx.)• ° 10 7.5 watts 
Power Output (Approx.)  40 42.5 watts 

PLATE-MODULATED RF POYIER AMPLIFIER--Class C Telephony 

Carrie+ conditions per tube for use witA a sax. aodula tti on factor of 1.0 

Maximum CCS• Ratings, Absolute values: 

DC PLATE VOLTAGE   1000 max, volts 
DC GRID VOLTAGE  -400 max. volts 
DC PLATE CURRENT   175 max, ma 
DC GRID CURRENT  50 max. ma 
PLATE INPUT  175 max. watts 

' Averaged over any audio—frequency Cycle of sine—wave form. 

# For ac filament supply. 

~ At crest of and io—frequency cycle with modulation Factor of 1.0. 

•,°: See next page. 

MAY 1. 1950 
TUBE DEPARTMENT 
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211 

POWER TRIODE 

PLATE DISSIPATION  67 max, watts 

Typical Operation: 

DC Plate Voltage   750 1000 volts 
DC Grid Voltage  —200 —260 volts 
Peak RF Grid Voltage   350 410 volts 
DC Plate Current   150 150 ma 
OC Grid Current (Approx.)° 35 35 ma 
Driving Power (Approx.)°   12 14 watts 
Power Output (Approx,)   65 100 watts 

RF POWER AMPLIFIER 6 OSCILLATOR—Class C Telegraphy 
%ey—down conditions ber tube without +Iodu is ti onm

Maximum CCS~ Rating3, Absolute Values: 

DC PLATE VOLTAGE   1250 max, volts 
DC GRID VOLTAGE  -~00 max. volts 
DC PLATE CURRENT   175 max. ma 
DC GRID CURRENT  50 max. ma 
PLATE INPUT  220 max, watts 
PLATE DISSIPATION  100 max. watts 

Typical Operation: 

DC Plate Voltage   750 1000 1250 volts 
DC Grid Vcltage  —135 —175 —225 volts 
Peak RF Grid Voltage 275 315 375 volts 
DC Plate Current   150 150 150 ma 
DC Grid Current (Approx.)° 18 18 18 ma 
Driving Power (Approx.)° 5 6 7 watts 
Power Output (Approx,) 65 100 130 watts 

~ COni inu ou5 Commercial 5efvlce. 

° For effect of load resistance on grid current and driving power, refer 
to TUBE RATINGS--Grid Current and Driving Power in General Section. 

°O Modulation essentially negative may he used if the positive peak of 
the eud io—f regue ncy envelope tloe5 not axceed 135f of the carrier con—
ditions. 

Data on operating frequencies for the 211 are given 
on the sheet TRANS. TUBE RATINf,S vs FREQUENCY. 

MAY 1, 1950 
TIRE DEPARTMENT 
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211 
POWER TRIODE 

MEDIUM 
METAL-SHELL 
JUMBO 4 -PIN 
BAYONET BASE 

MAY 1, 1950 
TUBE DEPARTMENT 
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217-G 
HALF-WAVE VACUUM RECTIFIER 

NOT RECOMMENDED FOR NEW EQUIPMENT DESIGN 

GENERAL DATA 

Electrical: 

Filament, Thoriated Tungsten: 
Voltage  10.0   ac volts 
Current  3,25  amp 

Mechanical: 

Mounting Position  Vertical only, base down 
Overall Length   8-1/4" t 1/4" 
Seated Length  7-15/16" t 1/4" 
Maximum Diameter   •2-5/16" 
Bulb   T-18 
Cap  Medium 
Base   Medium-Metal-Shel l Jumbo 4-Pin, Bayonet 
Basing Designation for BOTTOM VIEW   2C 

Pin 1 -No Connection © •e  Pin 4 -Fi lament 
Pin 2 -Filament 
Pin 3 - No Connection Cap - Plate 

0 

HALF-WAVE RECTIFIER 

Maximum Ratings, Absolute Yalues: 

PEAK INVERSE PLATE VOLTAGE   7500 max. volts 
PEAK PLATE CURRENT   0.6 max. amp 
AVERAGE PLATE CURRENT   0.15 max. amp 

OUTLINE DIMENSIONS for the 217-C are the same as those 
for Type 805. 

AVERAGE PLATE CHARACTERISTIC 
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JUNE 20, 1947 NBE DEPARTMENT 
RADIO COIFORATION OF AMERIU, HARRISON, NFW JERSEY 
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502-A 
GAS. THYRATRON 

~'~ NEGATIVE-CONTROL TETRODE TYPE WITH METAL SHELL 

GENERAL DATA 

/\ 

Electrical: 

Heater, for Unipotential Cathode: 
Nin. Av. Nax. 

Voltage  5.7 6.3 7 ac or do volts 
Current at 6.3 volts - 0.6 0.66   amp 

Cathode: 
Minimum heating time 

prior to tube conduction   10 sec 
Direct Interelectrode Capacitances: 
Grid No.l to anode 0  2 µµf 
Grid No.l to cathode d shell, grid 

N~.2, and heater 2  5 µµf 
Ionization Time (Approx  ) 0  5 µsec 
Deior~ization Time (Approx.): 

For conditions: do anode ma = 100, 
grid-No. I-circuit resistor (ohms) 

= IOOG, and do grid-No. l supply 

volts -250   10 µsec 
Fpr conditions: do anode ma = 100, 

grid-No. l-circuit resistor (ohms) 
= 1000, and do grid-No. l supply 

volts = -15   150 µsec 
Maximum Critical Grid-No.1 Current: 

Fer conditions: anode volts Irmsl 
= 460, and do grid-No. .' volts ad-
justed to cutoff   2 µamp 

Anode Voltage Drop   8 volts 

Mechanical: 

Mounting Position   Any 
Maximum Overall Length   2-5/8" 
Seated Length  1-31/32" :3/32" 
Maximum Diameter 
Weight (Approx.) 
Bulb  
Base  

Pin 1 - No Connec-
tion 

Pin 2 - Heater 
Pin 3 - Anode 
Pin 4 - No Connec-

tion 

1-5/ 16" 
2 oz 

Metal Shell MT8G 
Small-Wafer Octal 8-Pin (JETEC No.BB-21) 

BOTTOM VIEW 
Pin 5 - Grid No.l 
Pin 6 - Grid No.2 
Pin 7 - Heater 
Pin 8 - Cathode, 

Shell 

RELAY and GRID-CONTROLLED RECTIFIER SERVICE 

Maximum Ratings, Absolute 

PEAK ANODE VOLTAGE: 
Forward 

Vatues: 

180 max. 650 max. volts 
Inverse  360 max. 1300 max. volts 

f Indicates a cnang e, 

hdAY 1, 1955 TUBE DIVISION 
RADIv CGilO4Ai~ON OF AMEIIG, X~Rt150N, NEW IE RSEY 

DATA 
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502-A 

GAS THYRATRON 

GRID-No.2 (SHIELD-GRID) 
VOLTAGE: 

Peak, before tube 
conduction   -100 max. -100 max. volts 

Average', during tube 
conduction   -5 max. -5 max. volts 

GRID-No.l (CONTROL-GRID) 1. f 
VOLTAGE: V 

Peak,.before tube 
conduction   -250 max, -250 max. volts 

Average', during tube 
conduction   , -10 max. -10 max, volts 

CATHODE CURRENT: 
Peak   1.0 max. 1.0 max. amp 
Average•   0.2 max. 0.1 max, amp _ 
Fault, for duration of 
0.1 second max. 10 max. 10 max. amp 

GRID-No.2 CURRENT: 
Average'   +0.01 max. +0.01 max. amp 

GRID-No.l CURRENT: 
Average' +0.01 max. +0.01 max. amp 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

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

respect to cathode 25 max. 25 max. volts 
AMBIENT-TEMPERATURE RANGE. -55 to +90 -55 to +90 °C 

• Averaged over 1 cycle. 

• Averaged over any interval of 30 seconds maximum. 

For Dimensional Outline, see (:EtiERAL SECTION 

MAY 1, 1955 DATA 
NBE DIVKION 

RADIO CORIOIAiION Of AMERIG, NAARISON, NEW IF RSEV 



502-A 

GASTHYRATRON 

OPERATIONAL RANGE 
OF CRITICAL GRID-N' I VOLTAGE 

E.F=6.3 
^ GRID 
GRID-Nsl 
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O TO 
RANGE 
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DC GRID-N' I VOLTS 

92CM-707471 

MAY 1, 1955 TUBE DIVKION 
lADIO COlFOlATION OF AMElIU, HA[RISON, NEW IEREEY 

CE-707471 
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502—A 
OPERATIONAL RANGES 

OF CRITICAL GRID-N~ I VOLTAGE 
FOR VARIOUS GRID-N42 VOLTAGES 
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APRIL 26, 1955 92GM-8609 



502-A 

CHARACTERISTIC CURVES 

MA%IMUM GRID-N>t l 
CHARACTERISTIC 

lCFOR[ - ~, DUCT 
Cp c 6J VOLTS 
GRN/ iM2CONNECTCO TO 

UTNODE 
DC ANODE VOLTS-O 630 

:? 

su 

-200 -150 -100 -30 0 
a wro-NA1voLTs 

9203-86107 

AVERAGE GRID-N' I 
CHARACTERISTICS 

DURING TUBE CONDUCTION 

Ep =6.3 VOLTS 
- GRID N42 CONNECTED 

TO CATHODE 

_DC ANODE MA=30  

~ ,MODE MA=1p0 

O 

iQ 

7 
t 

2J 
_J 

q 
32 

a 

~~ 

-80 -60 -40 -20 O 
DC GRID-N4IVOLTS 

92CM-707271 

0 

MAY 1, 1955 Tuee avlsloN 
lAUlO COREORAiION OE AMEtIU, HAtlI50N, NEW IE SSET 

CE-86107 
-707271 
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579 -B B̀ 

HALF-WAVE HIGH-VACUUM RECTIFIER 

DATA 

Electrical: 

~~ Filament! Thoriated Tungsten: 
Voltage  2.5 t 5% 
Current  6  

A~ 

~R~ 

Mechanical: 

volts 
amp 

Mounting Position  Vertical 
Overall Length   7-3/15" t 1/4" 
Maximum Diameter   2-1,/161 
Bulb   T-16 
Bulb Terminal See Outline Drew i_ng 

Medi?un Shell Suyer—Jumbo »—Pin Base 

yaximum Ratings, Absolute Values; 

PEAK INVERSE ANODE VOLTAGE 
PEAK ANODE CURRENT  
AVERAGE ANODE CURRENT 
AMBIENT AIR TEMPERATURE 
BULB TEMPERATURE  

.05d~n .250° ~ ~'—ANODE 
APPROX. ~ TERMINAL 

16 t 4 

20000 max. volts 
270 max. ma. 
25 max. ma. 
50 max. °C 
75 max. °C 

MEDIUM SHELL 

SUPER-JUMBO 

4 -PIN BASE 

FILAMENT 

NO CONNECTION 

92C S -6?20 

MAY 1, 1946 TUBE DIVKION TENTATIVE DATA 
RAplO CORPORATION OF AMESIG, MAllISON, NEW lElSEY 
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579-B 
HALF-WAVE HIGH-VACUUM RECTIFIER 
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AVERAGE ANODE CHARACTERISTIC 

TYPE 579 _ B 
E{'= 2.5 VOLTS 

200 400 
DC ANODE VOLTS 

800 

92C5-6719 

I~AY 1, 1946 TUBE DIVISION 
[ADIO COIIO[A}ION OF AME[IU, XAtt1SON, NfW Jf ISEY 

CE-6719 
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629 
THYRATRON 

GAS TRIODE 

DATA 
Electrical: 

Heater, for Unipotential Cathode: 
Voltages   -2.5   volts 
Current  2.6   amp 

•~ Direct Interelectrode Capacitances (Approx.): 
Grid to Anode  3.3 µµf 
Grid to Cathode. 3.3   µµf 
Anode to Cathode 1.8 µµf 

Peak Voltage Drop. 15   volts 
Control Characteristic Negative 
Ionization Time (Approx.) 10   µseconds 

''~ Deionization Time (Approx.) 1000   µseconds 

Mechanical; 

Mounting Position  pc{y 
Maximum Overall Length   4_1/4" 
Maximum Seated Length  3-5/8^ 
Maximum Diameter   1_9/16" 
Bulb   ST-12 
Base   Small 5-Pin 

Maximum Ratings, Absolute Values: 

PEAK FOP.WARD ANODE VOLTAGE   350 max. volts 
PEAK INVERSE ANODE VOLTAGE   350 max. volts 
PEAK GRID VOLTAGE  -90 max. volts 
PEAK ANODE CURRENT   0.2 max. amp 
AVERAGE ANODE CURRENTS   0.04 max. amp 
SURGE ANODE CURRENT for 0.1 sec. max. 2.0 max, amp 
GRID CURRENT, Hefore Conduction 2.5 max. µamp 

^PEAK GRID CURRENT  20 max. ma. 
AVERAGE GRID CURRENTS   0.4 max, ma. 
DC HEATER-CATHODE POTENTIAL RANGE -45 to +5 volts 
AMAIENT TEMPERATURE RANGE   -40 to +70 oC 

* Heater voltage must be applied at least 30 seconds before 
/~ start o£ tube conduction. 

#it Averaged over any 10-second interval. 

s1 

MAY 1, 1946 TUBE DIVISION TENTATIVE DATA 
RADIO CORPORATION OF AMEtiG, NA[tI50N, NEW JERSEY 



629 

THYRATRON 
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9205-6737 

OPERATIONAL REGION 
OF CRITICAL GRID VOLTAGE 

TYPE 629 
—Ef =2.5 VOLTS 
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MAY 1, 1946 iUBE gVISION 
tA010 COtro1ATI ON OF AMEtIU. MAttI50N, NEW 1Et$EY 

CE-6797-6736 



6351/7020 
Half-Wave Gas and Mercury-Vapor 

Rectifier 
The 635E/7oao is the same as the 635/7oiq except for the fol-

Lawing items: 

Mechanical: 

Maximum Seated Length   8-3/8" 
Base Special Metal Shell (JEDEC No. A4-90) 

i „ 
2 

16 
MAX. DI A. 

CAP 
JEDEC No. CI 5 

T16 BULB 

BASE 
JEDEC Na A4-90 

II 
,`32 

~1 ~~ 

~~ ~l 
32 _ 3"..... 32 

g" 216 
16 

INSULATION 

B 
3.. 

8 
MAX. 

172 

9 
I" 
2 

MAX. 

CENTER OF ALL LUG 
SLOTS ON 5/B" R. 

CIRCLE 

17 
Zo 

92CS-11668 

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

onrA 
5-62 
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.r► 
800 

TRANSMIT'T'ING TRIODE 

Filament Thoriated Tungsten 
Voltage 7.5 
Current 3.1 

Mrpl ification Factor 15 
Direct Interelectrode Capacitances: 
Grid to Plate 2,5 µµf 
Grid to Filament 2,g µµf 
Plate to Filament 2,g µµf 

Overall Length 6-5/32" t 7/32" 
Seated Height 5-17/32" t 7/32" 
Maximum Diameter 2-11/16" 
Bulb S-21 
Caps (two) Small 
.Base Medium 4-Pin, Bayonet 
RCA Socket Stock No. 9937 

Maximum Ratings Are Absolute Values 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 

A-F POWER AMPLIFIER h MODULATOR - Class B 

D-C Plate Voltage 1250 max, volts 
Max.-Signal D-C Plate Current` 115 max. ma, 
Max,-Signal Plate Input' 85 max, watts 
Plate Dissipation' 35 max. watts 
Typical Operation: 

Unless otherwise sgeci}ied, values are }or 2 tubes. 
D-C Plate Voltage 750 1000 1250 volts 
D-C Grid Voltage " -40 -55 -70 volts 
Peak A-F Grid-to-Grid Volt. 320 300 300 volts 
Zero-Signal D-C Plate Cur. 26 28 30 ma. 
Max.-Signal D-C Plate Cur. 210 160 13D ma, 
load Resistance (per tube) 1600 3125 5250;' ohms 
Effective Load Resistance 

(plate to plate) 6400 12500 21000 ohms 
Max,-Signal Driving Power 6.0 4.4 3.4 approx.watts 
Max.-Signal Power Output 90 100 106 approx.watts 

R-F POWER AMPLIFIER -Class B Telephony 

Carrie+ conditions qer tube for use w4 th a wax, woduia t{on fact. of 1.0 

D-C Plate Voltage 1250 max, volts 
D-C Plate Current 45 nax. ma, 
Plate input 50 max. watts 

Plate Dissipation 35 max. watts 
Typical Operation: 
D-C Plate Voltage 750 1000 volts 
D-C Grid Voltage" -40 -55 volts 
Peak R-F Grid Voltage 160 170 volts 
D-C Plate Current 45 42 ma. 
D-C Grid Current f 2 2 approx.ma, 
Driving Power of 3.6 3.3 approx,watts
Power Output 10 14 approx.watts

3-C Of d-C VOItS 
amp, 

t, ts, t, O: See next page. E- Ind l~cat es a change. 

DEC. 15, 1944 tl:u vfcroR ofvfsloN 
MD10 COIFgAiION Of AMFlIG, MA[RISOM, NEW !ltler 

DATA 1 
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800 

TRANSMITTING TRIODE 
(continued iron preceding page) 

PLATE-MODULATED R-F POWER AMPLIFIER - Class C Telephony 

Carr{er coedit{ons 4er tube for use with a sax. wodu la lion fat t. of 1.0 

D-C Plate Voltage 1000 max. volts 
D-C Grid Voltage -400 max. volts 
D-C Plate Current 80 max. ma. 
D-C Grid Current 25 max. ma. 
Plate Input 80 rlax, watts 
Plate Dissipation 23 max. watts 
Typical Operation: 
D-C Plate Voltage 750 1000 volts 

O-C Grid Voltage } f -150 -200 volts 
{10000 13300 ohms 

Peak R-F Grid Voltage 275 325 volts 
D-C Plate Current 70 70 ma. 
D-C Grid Current } 15 15 approx,ma. 
Driving Power f 3 4 approx.watts
Power Output 35 50 approx.watts 

R-F POWER AMPLIFIER d OSCILLATOR - Class C Telegraphy 

Ley-down corutit{ons 4er tube wt thout aodulation***

D-C Plate Voltage 1250 max. volts 
D-C Grid Voltage 
D-C Plate Current 

-400 max, 
80 max. 

volts 
ma. 

D-C Grid Current 
Plate Input 

25 max, 
100 max. 

ma. 
watts 

Plate Dissipation 35 max. watts 
Typical Operation: 
D-C Plate Voltage 750 1000 1250 volts 

100 (-135 -175 volts 
D-C Grid Voltage } } } { 6700 j 9000 11700 ohms 

11200 11600 2100 ohms 
Peak R-F Grid Voltage 225 260 3D0 volts 
D-C Plate Current 70 70 70 ma. 
D-C Grid Current } 15 15 15 approx.ma. 
Driving Power } 2 3 4 approx.watts 
Power Output 35 50 65 approx.watis

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

** For a-c fitene nt supply. 

*** Motl ulat ion essentially negative may be used if the positive peak of 
the audio-frequency envelope does not exceed I15f of the carrier coe-
ditions. 

Oy AS crest of a-f cycle with modulation fector Of 1. 0. 

I SuDj ect to wide variations as explained on sheet TUBE RATINGS in Gen-
eral Section. 

}} Obtained from grid resistor of value shown ar Dy Canbinat ion method 5. 

}}} ODteine0 iron a Axed Supply, by grid resistor (a 700, 9000, 11700) or 
by Cathode resistor (1200, 1600, 2100). 

Data on operating frequencies for the 800 are given on the 
sheet TRANS. TUBE RATINGS vs. FREQUENCY. 

f led icates a change. 

V 

DEC. 15, 1944 
RCA VICTOR DIVISION 

AMIO CORROtAtION Of AAIFRIU, f1AR[ISON, NEW If RSEY 
DATA 1 
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800 

TRANSMITTING TRIODE 

TWO 
SMALL CAPS 
(SEE NOTE i) 

521 BULB 

MEDIUM 4—PIN 
BAYONET BASE 

BOTTOM VIEW OF 
SOCKET CONNECTIONS 

2D2 

Pin 1 —Filament 
pin 2 —No Connection 
Pin 3 —No ,C onnect ion 
pin a —Fi,l ame nL 
Cep P —Plate 
Cap G —Grid 

P G 

A' 

8 532 

t T~32 

5 I T~32 

* T~32 

TUBE MOUNTING POSITION 

VERTICAL: Base up or down, 
M ORIZONTA L: No. 

B' 
BOTTOM VIEW OF BASE 

92CM-42BIR4 

AS USED BELOW, PLANES AA', BB'. AND YY' HAVE THE FOLLOMING 
O EFIN ITION S: 

1. PLANE AA' IS PLANE THROUGH A%IS OF BASE AND POINT MID—
WAY BETWEEN PINS No.l AND No.u. 

2. PLANE BB' IS PLANE THROUGH AXIS OF BASE AND PERPENDIC—
ULAR TO PLANE AA'. 

3• PLANE YY' IS TANGENT TO TOP OF BULB AND PERPENDICULAR 
TO AXIS OF BASE. 

NOTE 1 — WITH ALL MEASUREMENTS MADE PARp LLEI TO THE PLANE 
YY' AXD AT OR ABOVE THE PLANE, THE TOP CAPS APE 
POSITIONED SO THAT: 

a. MO PORTION OF CONTACT SURFACE E%TENDS M06E TNAN 
1-11/32• FROM THE PLANE BB'. 

D. MO PORT IOM OF CO XT ACT SURFACE IS NEARER THAN 
1 /2" TO THE PLANE BB'• 

C. NO PORTION OF CONTACT SURFACE E%TENDS MORE THAN 
1 /2• FROM THE PLANE AA'. 

MOTE 2 -- WHEx TUBE IS ROTATED ABOUT AXIS OF ITS BASE, THE 
MAXIMUM RADIAL DISTANCE BETWEEN ANY POINT ON TXE 
BU LR AND THE ROTATIONAL A%IS DOES NOT EXCEED 1-7/16'. 

Ind icates a charge. 

DEC. 15, 1944 RCA yK7pR om510N 
RADIO ODRNORATION OF AA1[RICA, MA[RtRON, IIFw A!RRRY 

DATA 2 
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AVERAGE PLATE CHARACTERISTICS 

Eq=7.5 VOLTS O.0 
 GRID MILLIAMPERES~IC~ 
 ~ o ~n O n N N 

111011111■111/11111100///iii11/iii111111ii1101 
\\\\1011■■iii/1/111100■1111/11/■11//iiii/\11\11 
1011 Oiiii ii ii 0101 i 1111 / 11/ 1101 0 /iiiiiiiiiiii

!Ili/■ 
0 /0 101011//iiiiiiiiiiiiili/iiiiiill■/11i11 •J 111 
111111111/1111/1/11111\\\■/iiiiiiiiii11111111i1111
  1\ill/■ 
/iiiiiiiii1ii11//iii11■1111/11/000/iii111Y~O1// 
■1liiii/111110■iiii/iiiiii//iiiiiiiiiiii111\11.\111

_\'Y11111 

■1liiii111iiii//1111■1111//////11/■■/■■/111\'\11117111
11111 

 \1111/ 

 ~►1iA1\■ 
17,~J■ 

 .~ilU1i 
  1'1P111111 
1///iiiiii■iii//iiii/11\\\\\11■/iiiii11ii18~7.7i1\141 
/■■//iiilliiill//iii/iiii/1111/iiiill/11■1\11111.\/\  11 

111.111 
11111\11111111/1111\\\1111111■1111111111117\/.\i/1111 
  1\1V1.\111' 
111/■1\11\11111■1ii11ii1111111111111111111it\111111111 
11111\\\1/1/11\111111/111111111/1/11/11111/11.\1E11`i 11 
111111111/1111/111111111111111111\1111111/7VIC`11`iill 
■\1101111001111111\1111\\11111\11i1ii1SU■A\/\■4 
11/01011111111/11/111111111110\1■/1111@f\/N1.\I■ 1'~ 
111/01011111\ 0011111111110\0 1 1 /11 0 111111'11111.1 
i1/i/i111111111111111ii1111111111/11/111 ,\1\'1■\\'1111 
11111/11ii11111■i1/1ii■i1111111iii11i111r\`117/11i~'ll 
■1111111111111/11111111111/111111/111111H17/1111'1.111 
1\1111111/1111\11111111111111\111/11111111►Viii11111 
11111111111111■11111/iiii/111111111\/1/\11171,\111111 

1111~/11Ih1 
 ~7. 11 

.~`11~I1.\1 \ II 
 \7►111~11 
 UR97111L1 
 ..711.OI11U111 
 5~711111'11IflI

11111 
01101O1i0111 /0 0110 10101011/011U011115!,  ■ 1' 

4.\111/111 IL11 
1111111/111///1111111100111/Oi/11/1i11'11110.71  H,i11 

' 711\1111~P1111 
 ?~qu11111\1\11\1111 
11 0 0111110 0 0 01 /0111110 11111 7Y971: i\ti 11.\11111 
0111\1/111011101■0011/1001/G Ui/1`0110Ai11/01 
■1111111111111/11111111111111■11\18:1711711111'11':"■ 

".A1E1V11U111111~~!.11 
 ~. 11%.!911 

 a. .`11,~a ■ 11  i,lilaa11b11i`1a■■l•:IN ■ 11 
111111111/1111/1111111118 ]FYI!..111~11~1i,~L'iA'1i►1'.~.11.f 1   ~•a ►1n711` m 1 

.31l:f. '111\11,\11.\IC\T9,~i►U111 
►1111\t■ \1/li Ii\'8\11\~\\7!C111 ~ 1 

 g~\ ►`Og11\t■\811:1  ,IOB.\\ 
 E:iC\Ei.  •1►l . 1\11\1,■tA 1111 

"  :1 \11\1Y'1\1~4\GaAiti lw.11\-1141 
~~ ~/■►~L7\1~e11i.91'11/AIIYFi 1111 

1111111111111111C~A\1•J\ \t■\VB\1if►\I11.~/,\'JI.\11t11~ 
J\11\ ;1\711171 OV/..7Y~1f1f11 

,~ .D~1:]\11\11►ti~1 X711\1/'1/1911 ~{J1111 
 uo '•  .1rc~ra~ ~1~7enwonr.ul 

.. -. ~iN.1\1\\t\\1L\A1 1w1M/1'ISAl11IM11/ 
 J ~ - •'0.91i!11SE11'lJtl!1111 
111/11111118.\1\91.^~0~1!\\1►`1:f) ~1R1\A~gi11.\111 \M~11 / 
1001111\117%\\1101Ni~1\\\G'C\1~\iZiJ11A11 f /~11.Q,►1 /lIF ■ 

~1\\~di~\~:~1Y\A\►1?BiT.\~Ii1►'111
11111111011101111:11l1E1<7~111\■ice `_'V1. fiAC`H/ 1.111 
111111111111/1111111dY11J/11/1111\11/1■:~~-.1.~►.n.~i11 
1111111111111111111111111111111111111111111■:,v1.1.1

SEPT. 11, 1933 

O 
N 

O 
h 
r 

0 
0 

O 
N 
N_ 

A 

v 
m 
J 

00 
o> 
0 
- w 

Q 

a 

O 
h n 

0 
0 
N 

N 
N 

8 ~ ~ N N N O N 
O 

PLATE MILLIAM PE RES([b~ 
RCA VICTOR DIVI510N 

EAp10 COENGLiW OF AwEEiG.H.EEiSpN, E~FW 1[KEY 
92 C M-5368 

.~ 

~i 



801-A/801 
R-F POWER AMPLIFIER, 

✓-~ A-F POWER AMPLIFIER, MODULATOR 

~'-t 

~~~ 

Filament Thoriated tungsten 
Voltage 7.5 a-c or d-c volts 
Current 1.25 

Ampl ification Factor 8 
Direct Interelectrode Capacitances: 

Grid to Plate 6.0 ppf 
Grid to Fi lament 4.5 Npf 
Filament io Plate 1.5 pNf 

Maximum Overall Length 5-3/8" 
Maximum Diameter 2-1/16" 
Bulb ST-16 
Base Medium 4-Pin "MICANOL", Bayonet 
RCA Socket Tvpe UR-542-A 

MAXIMRIN RATINGS and TYPICAL OPERATING CONDITIONS 

A-F POWER M1P~IFIER G MODULATOR -Class A i

D-C Plate Voltage 600 max. volts 
Plate Dissipation 20 max. watts 
Typical Operation: 
D-C Plate Voltage 425 500 600 volts 
D-C Grid Voltage ° ° -40 ~5 -55 volts 
Peak A-F Grid Voltage 35 40 50 volts 
D-C Plate Current 18 24 30 ma. 
Plate Resistance 5000 4600 4300 ohms 
Transconductance 1600 1725 1840 pmhos 
Load Desistance 1020C 8000 7800 ohms 
U.P.O. (5s second nennonic) 1.6 2.3 3.6 watts 

° The d-c resist once in the grid circuit should not exceed 0.5 megonm 
with Cathode Dies, or 0.1 megohm with fixed Dias. 

A-F POYVER AMPLIFIER 8 MODULATOR - Class B 

D-C Plate Voltage 600 max. volts 
Max.-Signal D-C Plate Current' 70 max, ma. 
Max.-Signal Plate Input' 42 max. watts 
Plate Dissipation" 20 max. watts 
Typical Operation: 

Onless otAe +nri se specified, values ar• fo+ 2 to Das 

D-C Plate Voltage 400 500 600 volts 
D-C Grid Voltage o -50 -60 -75 volts 
Peak A-F Grid-to-Grid Voltage 270 290 320 volts 
Zero-Signal D-C Plate Cur. 8 8 8 ma. 
Max.-Signal p~ Plate Cur. 130 130 130 ma. 
Load Resistance (per tube) 1500 2000 2500 ohms 
Effective Load Resistance 

(plate to plate) 6000 8000 10000 ohms 
Max.-Signal Driving Power 3 3 3 approx.watts
Max.-Signal Power Output 27 36 45 approx.watts 

' Averaged over any audio-fre Qu ency cycle oT sine-wave to rm. 
~ yith a-c filament suDD IY• 

t-Indicates a change. 

amp. 

April 15, 1940 
RCA RADIOTRON DIVISION 
RCA MANUfACiUYM6 COMVANY. RiC. 

DATA 
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801-A 
R-F POWER AMPLIFIER. 

A-F POWER AMPLIFIER, MODULATOR 
(contlaued troy Dreceding page) 

R-F POWER AMPLIFIER - Class ° Telephony 

Carrier conditions qer tube for use with a snx. sodu la lion fnc for of 1.0 

D-C Plate Voltage 600 max. volts 
D-C Plate Current 50 max, ma. 
Plate Input 30 max. watts 
Plate Dissipation 20 max. watts 
Typical Operation: 
D-C Plate V°ltage 500 600 volts 
D-C Grid Voltage n -60 -75 volts 
Peak R-F Grid Voltage ~ 85 9C volts 
D-C Plate Current 45 45 ma. 
D-C Grid Current" 0.2 0.2 approx.ma. 
Driving Power" ° 2.2 2.3 approx.watts 
Power Output 6 7.5 approx.watts 

° At Gres! of a-t cycle with modulation tactor of 1.0 

PLATE~AODULATED R-F POWER AMPLIFIER - Class C Telephony 

C and itiaufs qer tssbe for we with a sax. soduiation foc t. of 1.0 

D-C Plate Voltage 500 max. volts 
D~ Grid Voltage -200 max. volts 
D-C Plate Current 60 max. ma. 
D-C Grid Current 15 max. ma. 
Plate Input 30 max. watts 
Plate Dissipation 13.5 max. watts 
Typical Operation: 
D-C Plate Voltage 400 500 volts 

D-C Grid Voltage ° -150 -190 volts 
10000 12700 ohms 

Peak R-F Grid Voltage 260 300 volts 
C-C Plate Current 55 55 ma. 
D-C Grid Current" 15 15 approx.ma. 
Driving Power" 4 4.5 approx.watts
Power Output 14 18 approx.watts

a DD tained Dy grid resistor or value shown, or Oy combination of grid 
real atOr WI Lh elth¢r ri%¢d supply or sui LaDly Dy-passed Cathode re-
5i5tor. 

R-F POWER AMPLIFIER d OSCILLATOR - Class C Telegraphy 

Rey-down conditions qer issb¢ uri thout sodu ta~ion i 

D~ Plate Voltage 
D~ Grid Voltage 
G-C Plate Current 
D-C Grid Current 
Plate Input 
Plate Dissipation 
Typical Operation: 
D-C Plate Voltage 

D-C Grid Voltage~~ 

Peak P,-F Grid Voltage 
~,~,~: See next page. 

600 max. volts 
-20G max. volts 

70 max. ma. 
15 max. ma. 
42 max. watts 
20 max. watts 

500 60C volts 
( -125 -150 volts 
j 8300 10000 ohms 
l 1560 1875 ohms 

235 260 volts 
~--Indicates a change. 

April 15, 1940 
RCA RADIOTRON DIVISION 
RCA MANUfACTURNIG CCRARANT. RYC. 

DATA 
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801-A 
R-F POWER AMPLIFIER, 

A-F POWER AMPLIFIER, MaDULATOR 
(continued from preceding page) 

D-C Plate Current 65 
D~ Grid Current" 15 
Driving Power" 3.5 
Power Output 20 

65 ma. 
15 approx.ma.
4 approx.watts

25 approx.watts 

~ Obtained from fixed su ppl Dy grid resistor (8300, 10000), or Dy 
cathode resistor (1560, 1875. When Lhe 801-A is used in the final 
amplifier or a preceding stage of a transmitter designed fOr Dfeak-in 
oDe ration and oscillator keying, a small amount of fixed Dies must be 
used to maintain the plate current at a safe value. Wi to plate volt-

~~ age o/ 600 volts, a Iixed bias of, at least 50 volts should De used. 
SuD act to wide variations as explained on sneet TRAMS. TU QE RATINGS. 

~ Mo~ul etion essentially negative may De used it the positive peak of 
the audio-Tre Ruency envelope does not exceed 1155 of the terrier Con-
ditions. 

D With a-c filament supply. 

For use of the 801 at the higher frequencies, refer to sheet 
TRANS. TUBE RATINGS vs FREQUENCY. 

For OUTLINE DIMENSIONS, refer to sheet OUTLINES OF RECEIVING 
TUBES, drawing of ST-16 bulb with 4-pin base. 

BOTTOM VIEW OF 
SOCKET CONNECTIONS 

BP 

AA=PLANE OF ELECTRODES 

TORE MOUNTING POSITION 

VERTICAL: Rase down. 
XOR120NT AL: Plane of plats 

vertical (on edge). 

YI 

I 

7 

O 

AVERAGE CHARACTERISTICS 
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RCA RADIOTRON DIVISION 
0.CA MANUFACTU0.NJ6 CONNIY, 0.JC. 
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802 

R-F POWER AMPLIFIER PENTODE 
Heater Coated Unipotential Cathode 

Voltage 6.3 a-c or d-c volts 
Current 0,9 amp. 

Transconductance for 
plate current or zo ma. 2250 ymhos 

Direct Interelectrode Capacitances: 
Grid to Plate (with exeernat shielding) 0.15 max. p~f 
Input 12 Npf 
Output 8.5 Nyf 

Maximum Overall Length 5-3/4" 
Maximum Diameter 2-1/16" 
Bulb ST-16 
Cap Small Metal 
Base Medium 7-Pin Bayonet 

MAXIMUM CCS and ICAS RATINGS 
with TYPICAL OPERATING CONDITIONS 

CCS = Con t{nuous Corr,e rciai Service 
I CIS = In tersittenb Coraerciol and Isateur Service 

A-F POVIER AMPLIFIER d MODULATOR - Class A 

D-C Plate Voltage 
D-C Screen Voltage (Grid +C2) 
Plate Input 
Screen Input 
Typical Operation: 

ccs 
500 max. 
250 max. 
15 max. 
3 max. 

rcls 
600 max. volts 
250 max. volts 
18 max. watts 
3 max. watts 

D-C Plate Voltage 400 500 500 600 volts 
Suppressor (Grid X31 0' 0' 0' 40 volts 
D-C Screen Voltage 250 175 225 250 volts 

D-C Grid Volt. lGrid irlp -18 -10 -17 -18.5 volts 
450 325 530 490 ohms 

Peak A-F Grid Volt. 18 10 17 18.5 volts 
Internal Shield ' - - - -
D-C Plate Current 30 25 25 30 ma. 
D-C Screen Current SO 6 7 8 rna. 
Load Resistance 10000 16000 16000 13200 ohms 
Total Har. Distortion 8 4 10 9 % 
Power Output 5.5 4 6.5 7.6 watts 

~ Oot ai ned from fixed suppll or oy cetnode resistor of value shown. Tne 
d-c resi stencr in'tne Arid circuit shoo ld not exceed 30000 ohms with 
fixed Dias, or 5obo0o ohms with cathode Dies. 

~ COnneCL ed to Cetnade nt saC 4eL. 

R-F POiPER AMPLIFIER - Class B Telephony 

Car+{e+ conditions pe+ tube Jor use xd to n •az. sodu {ation Jac t. of 1.0 

ccs ICIs 
D-C Plate Voltage 500 max. 600 max. volts 
D-C Suppressor Volt. (Grid A3) 200 max. 200 max. volts 
D-C Screen Voltage (Grid R2) 250 max. 250 max. volts 
D-C Plate Current 30 max. 30 max. ma. 
Plate Input 15 max. 18 max. watts 
o In circuits wne re the cetnode is not directly connected to the neater, 

the potential diffe ren~e oat wean them should pot exceed 100 volts. 

FEB. 2, 1940 
RCA RADIOTRON DIVISION 
RCA MANUFACiURIN6 COMI~NT. INC. 

DATA 



,2 

ao2 
R-F POWER AMPLIFIER PENTODE 

(conilnued fro■ Dreceding page) 

Suppressor Input 
Screen Input 
Plate Dissipation 
Typical Operation: 

CCS 

2 max. 
4 max. 
10 max. 

I CAS 

2 max. 
4 max. 
13 max. 

watts 
watts 
watts 

D-C Plate Voltage 400 500 600 volts 
Suppressor' 
D-C Screen Voltage 150 200 225 volts 
D-C Grid Voltage (Grid #1) -22 -26 -30 volts 
Peak R-F Grid Voltage 35 32 35 volts 
Internal Shield' 
D-C Plate Current 25 25 30 ma. 
D-C Screen Current 6.5 7 8 ma. 
D~ Grid Cur. (Approx.) 1 0 0.5 ma. 
Driving Power (Approx.) ° 0.5 0.18 0.18 watts 
Power Output (Approx.) 2.75 3.5 5.3 watts 

SUPPRESSOR-MODlLATED R-F POWER AMPLIFIER - Class C Telephony 

Carrier coMit[ons yer tube for use uri th a saz. •oduiation fact. of 1.0 

CCJ I C/3 

D-C Plate Voltage 
D-C Screen Voltage (Grid #2) 
D-C Grid Voltage (Grid #1) 
D-C Plate Current 
D-C Grid Current 
Plate Input 
Screen Input 
Plate Dissipation 
Typical Operation: 

500 max. 
200 max. 

-200 max. 
30 max. 
7.5 max. 
15 max. 
6 max. 
10 max. 

600 max. volts 
250 max. volts 

-200 max. volts 
30 max. ma. 
7.5 max. ma. 
18 max. watts 
6 max. watts 
13 max. watts 

D-C Plate Voltage 400 500 500 600 volts 
0-L Sup'r Volt. (Grid #3) -40 -53 -45 -45 volts 
D-C Screen Voltage° 8900 10700 10700 14500 volts 

° -100 volts D--C Grid Voltage { 11 00 18000 20000 20000 ohms 
Peak A-F Sup'r Volt. 40 53 65 65 volts 
Peak R-F Grid Volt. 125 125 125 125 volts 
Internal Shield ' - - -
p-C Plate Current 18 20 22 30 ma. 
D-C Screen Current 28 28 28 24 ma. 
D-C Grid Cur. (Approx.) 7,5 5 4,5 5 ma. 
Driving Power (Approx.) 0.9 0.6 0.5 0.6 watts 
Power Output (Approx.) 2 3 3.5 6.3 watts 

0 
O 

voltage taMen Eros unmodul aled plete-voltage su pp y through resistor 
pT value snarn, 
F row fixed su pDlY or grid resistor of value snown. 

GRID-MODULATED R-F POWER AMPLIFIER - Class C Telephony 

Carr[sr conditions der tubs for use ui to a saz, coda La lion fact. of 1,0 

D-C Plate Voltage 
4, D: See next Daye. 

CCS ICIS 

500 max. ~ 600 max. volts 

FEB, 2, 1940 RCA RADIOfRON DIVISION 
RCw unNUrwCiUR~wG COun~N~. u1C 

DATA 
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,,~-., R-F POWER AMPLIFIER PENTODE 
(continued from preceding page) 

CCS I C13 

D-C Suppressor Volt. (Grid ~3) 
D-C Screen Voltage (Grid #2) 
D-C Grid Voltage (Grid !1) 
D-C Plate Current 
Plate Input 
Suppressor Input 
Screen Input 
Plate Dissipation 
Typical Operation: 

200 max. 
250 max. 
-200 max. 
30 max. 
15 max. 
2 max. 
4 max. 
SO max. 

200 max. Volts 
250 max. volts 

-200 max. volts 
30 max. ma. 
18 max. watts 
2 max. watts 
4 max. watts 
13 max. watts 

D-C Plate Voltage 400 500 600 volts 
Suppressor' 
D~ Screen Voltage 150 200 250 volts 
D-C Grid Voltage -105 -130 -130 volts 
Peak A-F Grid Voltage 40 50 50 volts 
Peak R-F Grid Voltage 125 145 145 volts 
Internal Shield ' 
D-C Plate Current 25 25 30 ma. 
D-C Screen Current 7.5 8 8 ma. 
D-C Grid Cur. (Approx.) 2 1 1 ma. 
Driving Power (Approx.) o 1 0.8 0.8 watt 
Power Output (Approx.) 3 4 6 watts 

PLATE-MODULATED R-F POWER AMPLIFIER -Class C Telephony 

P sn lode Connset{on 

Carr{sr coed{t{ona par isM Jor we witA a sax. soda la t{on fact. of I.0 

CCJ ICAJ 

D-C Plate Voltage 
D-C Suppressor Volt. (Grid 43) 
D-C Screen Voltage (Grid iF2) 
D-C Grid Voltage (Grid iIl) 
D-C Plate Current 
D-C Grid Current 
Plate Input 
Suppressor Input 
Screen Input 
Plate Dissipation 
Typical Operation: 

400 max. 
200 max. 
200 max. 

-200 max. 
40 max. 
7.5 max. 
16 max. 
2 max. 
4 max. 

6.7 max. 

500 max. 
200 max. 
250 max. 

-200 max. 
40 max. 
7.5 max. 
20 max. 
2 max. 
4 max. 
8 max. 

volts 
volts 
volts 
volts 
ma. 
ma. 
watts 
watts 
watts 
watts 

D--C Plate Voltage 400 500 volts 
D-C Suppressor Voltage 40 40 volts 

D-C Screen Voltage ! 195 245 volts 
11500 16300 ohms 

D-C Grid Voltage • 
{ 27000 27000 ohms 

Peak R-F Grid Voltage 55 55 volts 

ft s pl'yinY a poaltive voltage of not more then a0 volts Lo Lne suppressor 
g Ives alight ly Increased output. 
AL crest of a-f cycle sith modulat Ion factor of S 0. 

/ Fram modulated fixed supply or modulated plate-vo tags supply through 

r~aistor of value shosn. . See next Dage. 

FEB. 2, 1940 DATA 2 
RCA RADIOTRON DIVISION 
KA 1MIIIe~C1VImIG CCIYNIY. x1C. 
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R-F POWER AMPLIFIER PENTODE 
(ca nt3nued Irom Dreced3ng page) 

Internal Shield 
D-C Plate Current 
D~ Screen Current 
D-C Grid Gur. (Approx.l 
Driving Power (Approx.l 
Power Output (Approx.) 

CCS 

35 
17 
1.5 
0.1 
8 

ICIS 

40 ma. 
15 ma. 

1.5 ma. 
0,1 watt 
12 watts 

PLATE~YIODULATED R-F POWER AMPLIFIER - Class C Telephony 

fetrode Connection - Cr{ds it2 A i3 tied together 

Carrier cond{ti ons yer tube for use wti ih a aaz, wodu lot{on fact. of 1,0 

CCS ICAS 

D-C Plate Voltage 400 max. 500 max, volts 
D-C Screen Volt. (Grids lF2 6 t31 200 max. 200 max, volts 
D-C Grid Voltage (Grid !1) -200 max. -200 max. volts 
D-C Plate Current 40 max. 40 max. ma. 
D-C Grid Current 7.5 max. 7.5 max. ma. 
Plate Input 16 max. 20 max. watts 
Screen Input 6 max. 6 max. watts 
Plate Dissipation 6.7 max. 8 max, watts 
Typical Operation: 
D-C Plate Voltage 400 500 volts 

D-C Screen Voltage° 85 195 volts 
15000 18000 ohms 

D-C Gr.id Voltage • r -120 -120 volts 
120000 20000 ohms 

Peak R-F Grid Voltage 160 160 volts 
Internal Shield` - -
D-C Plate Current 35 40 ma. 
b-C Screen Current 21 17 ma. 
D-C Grid Current (Approx.) 6 6 ma. 
Driving Power (Approx.) 0.9 0.9 watt 
Power Output (Approx.) 8 12 watts 

~ Preferably Trom unmodul ated plate-voltage supply to rough resistor of 
value shown. 

~ ODL wined Dy grid resi Stor of value Shown or by 'partial 5e1 f-bias 
methods. 

R-F POWER AMPLIFIER d OSCILLATOR - Class C Telegraphy 

Pentode Conne etidn 
t•ey-down eond{ttions qer tube without wodulotion M 

CCS ICIS 

D-C Plate Voltage 500 max, 600 max, volts 
D-C Suppressor Volt. (Grid r3) 200 max. 200 max. volts 

D-C Screen Volt. (Grid #2) 250 max. 250 max. volts 
D~ Grid Voltage (Grid X1) -200 max. -200 max. volts 
D-C Plate Current 60 max. 60 max. ma. 
D-C Grid Current 7.5 max. 7.5 max. ma. 
Plate Input 25 max. 33 max. ma. 
Suppressor Input 2 max. 2 max. watts 

Connected to cat node at socket, 

FEB. 2, 1940 
RCA RADIOTRON DIVISION 
RCS ,.UNUF~CTURING COMPANY. INC. 

DATA 2 
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..~ R-~ POWER AMPLIFIER PENTODE 

''1 

ear 

(continued from preceding page) 

CCS ICIS 

Screen Input 
Plate Dissipation 
Typical Operation: 

6 max. 
10 max. 

6 max. watts 
13 max. watts 

D-C Plate Voltage 400 500 500 600 volts 
D-C Suppressor Volt. 0 0 40 40 volts 
D-C Screen Volt. ~ 200 200 250 250 volts 

8000 13600 20800 22000 ohms 
-100 -100 -100 -120 volts 

D-C Grid Volt. # 14000 17000 50000 42000 ohms 
1300 1370 1700 1620 ohms 

Peak R-F Grid Volt. 155 155 155 165 volts 
Internal Shield ' - - - -
D-C Plate Current 45 45 45 55 ma. 
D-C Screen Current 25 22 12 16 ma. 
D-C Grid Cur. (Approx.) 7 6 2 2.4 ma. 
Driving Power (Approx.) 1.1 0.9 0.25 0.3 watt 
Power Output (Approx.) 10 14 16 23 watts 

R-F POWER AMPLIFIER & OSCILLATOR - Class G Telegraphy 

to trode Connect{on - Cr{ds i2 f i3 t{sd togsthar 

fey-down cond{ttons ~sr tube w{tbowt ■odulat{ohs 

CCS ICIS 

D-C Plate Voltage 500 max. 
D-C Screen Volt. (Grids #2 8 !3) 200 max. 
D-C Grid Voltage (Grid ~1) -200 max. 
D-C Plate Current 60 max. 
D-C Grid Current 7.5 max. 
Plate Input 25 max. 
Screen Input 6 max. 
Plate Dissipation 10 max. 
Typical Operation: 

600 max. volts 
200 max. volts 

-200 max. volts 
60 max. ma. 
7.5 max. ma. 
33 max. watts 
6 max. watts 
13 max. watts 

D-C Plate Voltage 400 500 600 volts 
D-C Screen Volt. ~ 100 100 150 volts 

20000 27000 30000 ohms 
-&0 -60 -60 volts 

D-C Grid Volt. • 8600 10000 50000 ohms 
1000 1000 860 ohms 

Peak R-F Grid Volt. 90 90 90 volts 
Internal Shield ' - - -
D-C Plate Current 45 45 55 ma. 
D-C Screen Current 15 15 15 ma. 
D-C Grid Cur. (Approx.) 7 6 6 ma. 
Driving Power (Appro::.) 0.7 0.5 0.5 watt 
Power Output (Approx.l 10 12 23 watts 

• Obtained Dy grid resistor (6800, iG 000). Dy cathode resistor (1000, 
860), or from fixed supply. 
From ti xed supply or plate-voltage supply through resistor of value 
shown. finder Ney-up conditionsi max•, screen voltage should not exceed 
500 volts. Series screen resistof of value shown should not De used 
except where the 602 is amp loXed as abut ter amplifier and is not keyed, 

~ Modulation e55ential ly negative may De used if the positive Deets oT 
the audio-f requenay envelope does not exceed SISS of Lhe carrier cdn-
ditions. ~ Connected to cathode at socket. ~i See next page. 

FEB, 2, 1940 
RCA RADIOTRON DIVISION 
aCA M.WUFACTURIN6 COdIANY, a1C. 

DATA 3 
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R-F POWER AMPLIFIER PENTODE 
(contlRued troy preceding page) 

~ODSained from grid resistor (Sa000, 17000, 50000, ►2000), Dy cel hode 
resistor (1300, 1370. 1700. 1620) or from Ti%ed supply. 

HIGH—FREQUENCY OPERATION 

Maxs aus yera{sstbie qe ♦c en toyys of >.ax{>. ua rated platy volt-
oga and plate ingot 

FREQUENCY (MC) 30 55 100 

(Class B 

T ELEPNONY 
Ciess C, Grid-Mod. 
Class C, Sup'r-Mod. 
Class C, Plate-Mod. 

TELEGRAPHY - Class C 

300 
100 
100 
300 
100 

88 
BB 
BB 
77 
77 

76 
T6 
76 
55 
SS 

CAP 

2 %Ig MAX. 

1 9/ 8 MA%. 

.3601.005 DIA 

ST16 BULB 

INTERNAL 

■ 

` 
I

13f32

g2~'32 MAX. 

SHIELD 

MEDIUM 7-PIN 
BAYONET BASE 

_~-

2 

53/q MAX. 

~2. 

■ 

M~X. 

I'I 

92C-4384 RS 

TOP VIER OF 
SOC NET CONMECiIONS 

GRID NS I 
A \ O . PLATE 

GRID N43 ©~ © GRID Nit 

f ATHOOE 0 
© INTERNAL 

I SHIELD 

HEATER 
O~O  

NEATER 
A' 

AA I = PLANE OF ELECTRODES 

TUBE MOUNTING POSITION 

YE RT ICAL or MOR 110MTAL 

FEB. 2, 1940 
RCA RADIOTRON DIVISION 
RU NnM1iKNIIN6 CpI/.NY. e1C. 

DATA 3 
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R-F POWER AMPLIFIER PENTODE 

Filament 
Voltage 
Current 

Transconductance 
Tor piste current of 62.5 ma. 4000 

Direct Inte~e}ectrode Capacitances: 
Grid to Plate (with external shielding) 
Input 
Output 

Overal l Length 
Seated Height 
Maximum Diameter 
Bulb 
Cap 
Base 
RCA Socket 

Medium $hel l 

Thoriated Tungsten 
10 
5 

0. 15 max. 
17 
29 

Giant 5—Pin 

a-c or d-c volts 
amp. 

Nmhos 

ypf 
VNf 
f 

9-I/ 16" f 3f 16" 
e-5/16" t 3/16" 

2-9/16" 
T-20 
Medium 

Micanol, Bayonet 
Stock No. 9927 

Naximum Facings Are Absolute Values 

MAXIMUM RATINGS and TYPICAL OPERATING COND1T14NS 

R-F POWER AMPLIFIER - Class B Telephony 

Carrier conditions der tube for use witA a 

D-C Plate Voltage 
D-C Suppressor Voltage tGrid #3) 
D-C Screen Voltage IGrid #21 
D-C Plate Current 
Plate Input 
Suppressor Input 
Screen Input 
Plate Dissipation 
Typical Operation: 

D-C Plate Voltage 
D-C Suppressor Voltage 
D-C Screen Voltage" 
D-C Grid Voltage (Grid 
Peak R-F Grid Voltage 
D-C Plate Current 
D-C Screen Current 
D-C Grid Current 
Driving Power" 
Power Output 

#I l•o

1250 
40 
500 
-30 
90 
130 
33 
8 

4.5 
52 

wax. wodu is lion fact. of 1.0 

2000 max. volts 
500 max. volts 
600 max. volts 
160 max. ma. 
180 max. watts 
10 max, watts 
20 max. watts 
125 max. watts 

1500 2000 
40 40 

550 600 
-35 -40 
70 55 
110 80 
30 20 
5 3 

3.0 1.5 
53 53 

volts 
volts 
volts 
volts 
volts 
ma. 
ma. 

approx.ma. 
approx.watts 
approx.watts 

AL crest of a—P cycle with modulation factor of 1. 0. 

~ For a—< filament Supply. 

• Obtained from a fixetl su ppty or Prom su itaD ly by—passed cathode resistor. 

SUPPRESSOR-MODULATED R-F POWER AMPLIFIER - Class C Telephony 

Carrier conditions yer tube for use 

D-C Plate Voltage 
D-C Screen Voltage (Grid #21 
D-C Grid Voltage (Grid #I I 
D-C Plate Current 
D-C Grid Current 
Plate Input 
Screen Input 

E —Indicates a change. I ' See end of tabulation. lx 

ku vlcrort urvislow 
uaoconounoN or w~rtq, wue•afl, faw f[ner 

wi to a was. +rode la Lion fact. of 1.0 

2000 max. volts 
600 max. volts 
-500 max. volts 
110 max. ma. 
50 max, ma. 
180 max. watts 
30 max. watts 

DATA 1 

s 

F 
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R-F POWER AMPLIFIER PENTODE 
(con cf nued Irom Dreced ing Dagel 

Plate Dissipation 125 max. watts 
Typical Operation: 

D-C Plate Voltage 1250 1500 2000 volts 
D-C Suppressor Voltaye -70 -90 -110 volts 
D-C Screen Voltages 13000 17000 35000 ohms 

D-C Grid Voltage ° -110 -100 -100 volts 
{ 5000 5000 7000 ohms 

Peak A-F Suppressor Volt. 110 130 150 volts 
Peak R-F Grid Voltage 200 190 170 volts 
D-C Plate Current 100 100 BO ma. 
D-C Screen Current 70 70 48 ma. 
D-C Grid Current 22 20 15 approx.ma. 
Driving Power 4 3.5 2.5 approx.watts
Power Output 40 50 53 approx.watts

~ Voltage taken from unmodulated plate—voltage supply Lh rough resistor. 

° From fixed 5u pply, grid resistor (5000, 5000, 7000), or Cathode resistor. 

GRID-MODULATED R-F PONER Atr1PLIFIER -Class C Telephony 

Carrier conditions ber tube for use .ui th a sax. sodula lion fact. of I.0 

D-C Plate Voltage 
D-C Suppressor Voltage (Grid #31 
D-C Screen Voltage IGrid #21 
D-C Grid Voltage IGrid #I I 
D-C Plate Current 
Plate Input 
Suppressor Input 
Screen Input 
Plate Dissipation 
Typical Operation: 
D-C Plate Voltage 1250 1500 2000 volts 
D-C Suppressor Voltage 40 40 40 volts 
D-C Screen Voltage"" 500 550 600 volts 
D-C Grid Voltage -100 -90 -80 volts 
Peak R-F Grid Voltage 160 130 100 volts 
Peak A-F Grid Voltage 75 65 50 volts 
D-C Plate Current 130 110 80 ma. 
D-C Screen Current 30 25 20 ma. 
D-C Grid Current 8 6 4 approx.ma. 
Driving Power' 4 3 2 approx.watts
Power Output 52 53 53 approx.watts

" At crest of a—f Lytle with motlu lat ion factor of 1.0. 

PLATE-MODULATED R-F POWER AMPLIFIER - Class C Telephony 

Pentode Connection 
Carrier condti lions per tube for use with a sax. sodula lion fat t. of 1.0 

D~ Plate Voltage 
D-C Suppressor Voltage IGrid #31 
D-C Screen Voltage IGrid #21 
D-C Grid Voltage IGrid #I I 
D-C Plate Current 
D-C Grid Current 

AUG. 15.1944 

2000 max. volts 
500 max. volts 
600 max. volts 
-500 max. volts 
160 max. ma. 
180 max. watts 
10 max, watts 
20 max. watts 
125 max. watts 

1600 max. volts 
500 max. volts 
500 max. volts 

-500 max. volts 
160 max. ma. 

50 max. ma. 

"• See end oT taoulat ion. E Indicates a cna nge, 

RCA VICTOR DIVISION 
RA[NO CORFO[ATION OF AME[IG, N.1[RISON, NEW lE [SEY 

DATA 1 
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R-F POWER AMPLIFIER PENTODE 
(con tinuea fro® preceding page) 

Plate Input 
Suppressor Input 
Screen Input 
Plate Dissipation 
Typical Operation: 

250 max. watts 
10 max. watts 
20 max. watts 
85 max. watts 

D-C Plate Voltage 1250 1600 volts 
D-C Suppressor Voltage 100 100 volts 

D-C Screen Voltage k j 
ll
18000 
350 

27000 ohms 
400 volts 

D-C Grid Voltage • j 
ll

-80 
4000 

-80 volts 
4000 ohms 

Peak R-F Grid Voltage 200 190 volts 
D-C Plate Current 150 150 ma. 
D-C Screen Current 50 45 ma. 
D-C Grid Current 30 25 approx.ma. 
Driving Power 6 5 approx.watts 
Power Output 120 155 approx.watts 

# From modulated Pixed supply or modulated plate—voltage supply through 
resistor. 

PLATE-MODULATED R-F POWER AA~LIFIER - Class C Telephony 

Tetrode Connection - Grids #2 & 1g tied together 
Carrier conditions qer tube for use with a ■ax. sodu la lion fact. of 1;.0 

D-C Plate Voltage 
D-C Screen Voltage (Grids #2 ~ #31 
D-C Grid Voltage (Grid #I I 
D-C Plate Current 
D-C Grid Current 
Plate Input 
Screen Input 
Plate Dissipation 
Typical Operation: 
D-C Plate Voltage 

D-C Screen Voltage gA 

D-C Grid Voltage • 

Peak R-F Grid Voltage 
D-C Plate Current 
aC Screen Current 
D-C Grid Current 
Driving Power 
Power Output 

1600 max. volts 
500 max. volts 

-500 max. volts 
160 max. ma. 
50 max. ma. 
250 max. watts 
30 max. watts 
85 max. watts 

1250 1600 volts 
15000 20000 ohms 
130 130 volts 

-180 -180 volts 
4000 4000 ohms 
305 320 volts 
150 150 ma. 
75 75 ma. 

45 45 approx.ma. 

15 15 approx.watts 
125 155 approx.watts 

~# Preferably from unmodulated plate—voltage supply through resistor. 

• ODta inetl Prom grid resistor oP value shown, or Dy partial sell—Dias 
methods. 

R-F POWER AMPLIFIER d OSCILLATOR - Class C Telegraphy 

Pentode Connection 

Bey—dove cond{t{ons 4er tube without fodu iat{on§ 

D-C Plate Voltage 
D-C Suppressor Voltage (Grid #31 
1? See next pa ae. 

AUG. 15, 1944 RCA VICTOR DIVISION 
RADIO tlORIORATION Oi AMERi G, NAtRI$ON, Iflw HtlIY 

2000 max. volts 
500 max. volts 

~-Indicates a change. 

DATA 2 
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R-F POWER AMPLIFIER PENTODE 
(con tlnued Irom DrecedSng DaBe) 

D-C Screen Voltage IGrid #21 600 max. volts 
D-C Grid Voltage IGrid #I I -500 max. volts 
D-C Plate Current 
D-C Grid Current 

175 max, 
50 max. 

ma. 
ma. 

Plate Input 350 max. watts 
Suppressor Input 10 max. watts 
Screen Input 30 max. watts 
Plate Dissipation 125 max, watts 
Typical Operation: 

D-C Plate Voltage 1250 1500 2000 volts 
D-C Suppressor Voltage 40 40 40 volts 
D-C Screen Voltage ~ 500 500 500 volts 

90 -90 -90 volts 
4-C Grid Voltage ~ 415 415 415 ohms 

7500 7500 7500 ohms 
Peak R-F Grid Voltage 175 175 175 volts 
D-C Plate Current 160 160 160 ma. 
D-C Screen Current 45 45 45 ma. 
D-C Grid Current 12 12 12 approx.ma. 
Driving Power 2 2 2 approx.watis 
Power Output 130 160 210 approx.watts 

■ Obtained trom fixed supply, cathode resistor (u 15 ), by grid resistor 
(7500), Of by combinaC lOn meLhOde. 

R-F POWER Atr1PLIFIER d OSCILLATOR - Class C Telegraphy 

Tetrode Connection -Grids k2 & Mg tied together 
Yey-down conditions qer tube wi tAout soduia ti on§ 

D-C Plate Voltage 
D-C Screen Voltage IGrids #2 8 
C-C Grid Voltage IGrid #I I 
D-C Plate Current 
D-C Grid Current 
Plate Input 
Screen Input 
Plate Dissipation 

#31 
2000 max. 
600 max. 
-500 max. 
175 max. 
50 max. 

350 max. 
30 max. 
125 max, 

volts 
volts 
volts 
ma. 
ma. 
watts 
watts 
watts 

Typical Operation: 
D-C Plate Voltage 1250 150G 2000 volts 
D-C Screen Voltage ~ 150 150 150 volts 

-90 -90 -90 volts 
D-C Grid Voltage ® 445 445 445 ohms 

3500 3500 3500 ohms 
Peak R-F Grid Voltage 190 190 190 volts 
D-C Plate Current 160 160 150 ma. 
O-C Screen Current 15 15 15 ma. 
D-C Grid Current 28 27 26 approx.ma. 
Driving Power 4.6 4.4 4.4 approx.watts 
Power Output 130 160 210 approx.watts 

Use of series resistor is not recommended. 

® Obtained from fixed supply, cathode resistor (uu5), oy grid resistor 
(3500), or by combination methods. 

~- Indicates a cnang e. ~, " See next page. 

AUG. 15, 1944 
RCA VICTOR DIVISION 

tADlO COfEOf~T10N Of M1ffIlA, NAffi$ON, NEW lE fSEY 

DATA 2 
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R-F POWER AMPLIFIEK PENTODE 
(con cSnued Trom Dre ceding Dage) 

Modulation essentially neggative may De used iT the positive DP3k cl the 
audi o-}requency envelops Aoes not exceed 1157 0/ the tarr fief Condit ion. 

Pre fe raGly Data fined from a separate source, or from the Dl a[e-voltaye 
supply with a voltage divider. 

Data on operating frequencies for the 803 are given on 
the sheet TRANS. TUBE RATINGS vs FREQUENCY. 

i~2 9/ 16 MAX 

I- 2 ~ MAX. 

MEDIUM CAP 

T 20 BULB --

MEDIUM SHELL 
GIANT 5 - PIN 
BAYONET BASE 

TUBE MOUNTING POSITION 

v ERT ICAL: Base u0 or Down. 

8 5~6 

3 3/I6 

9 I/16~ 

t 3/ 1fi~ 

92CM-4424R3 

BOTTOM VIEW OF SOCKET CONNECTIONS 

r"~ 
P 

G3 

♦~-PLI.NE Or 
ELECTRODES 

5J 

Pin 1-Fil3me nt 
Pin 2 -Grid No.2 
Pin 9 -Grid No.1 
Pin 4 -Grid No.9 
Pin 5 -Filament 
Cap -plate 

f 

f indicat ec a Enange. 

Al]G. 15, 1944 RCA VICTOR DIVISION 
RADIO CORrOMTION Of IMERICA, NARRIShc, NEW 1ERSEY 

DATA 3 
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R-F POWER AMPLIFIER PENTODE 
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R-F POWER AMPLIFIER PENTODE 

Filament Thoriated Tungsten 
Voltage 7.5 a-c or d-c volts 
Current 3.0 amp. 

Transconductance for 
plate current oT )z ma, 3250 pmhos 

Direct Interelectrode Capacitances: 
Grid to Plate (with external shielding) 0.01 max. ppf 
Input 16 ypf 
Output 14,5 pNf 

Maximum Overall Length 7-3 /4" 
Maximum Diameter 2-1/16" 
Bulb T-16 
Cap Small Metal 
Base Medium 5-Pin, "Micanol" 

MAXIMUM CCS and ICAS RATINGS 
with TYPICAL OPERATING CONDITIONS 

CCS = Continuous Cotsaerc{al Service 
ICAS = Inte rfittent Coxxere{al and Aaateur Serv{ta 

R-F POWER AMPLIFIER -Class B Telephony 

Carrier conditions 4er tube for use wi to a xax, nodu lad o*. fact. of 1.0 

CCS ICAS 

D-C Plate Voltage 1250 max. 1500 max. volts 
D-C Suppressor Volt. (Grid #31 200 max. 200 max. volts 
D-C Screen Voltage (Grid #2) 300 max. 30o max. volts 
D-C Plate Current 50 max. 50 max. ma. 
Plate Input 60 max. 75 max. watts 
Suppressor Input 5 max. 5 max. watts 
Screen Input 10 max. 10 max. watts 
Plate Dissipation 40 max. 50 max. watts 
Typical Operation: 
Filament Volt. 7.5 7.5 7.5 7.5 a-c volts 
D-C Plate Volt. 1000 1000 1250 1500 volts 
D-C Suppressor Volt. 0 45 45 45 volts 
D-C Screen Volt. 300 300 300 300 volts 
D-C Grid Volt. (Grid #1) -20 -20 -20 -26 volts 
Peak R-F Grid Volt. 30 30 27 40 volts 
D-C Plate Current 45 45 45 50 ma. 
D-C Screen Current 12 11.5 11 12 ma. 
D-C Grid Cur. (Approx.) 1 1 1 1.5 ma. 

Driving Power (Approx.)° 0.35 0.3 0.z5 0.5 watt 
Power Output (Approx.) it 12 16 28 watts 

A[ crest of a—f cycle with a r.~ooutat ion factor of .0. 

SUPPRESSOR-MODULATED R-F POJ~'ER AMPLIFIEP. - Class C Telephony 

Carrier conditions t•er to De for use mi CA a nax. nodu la Lion fact. of 1.0 

D-C Plate Voltage 
D-C Screen Volt. (Grid #2) 
D-C Grid Voltage (Grid #1) 
D~ Plate Current 

CCS

1250 max. 
300 max. 
-300 max. 
50 max. 

ICAS 

1500 max. volts 
300 max, volts 
-300 max. volts 
50 max. ma. 

FEB. 2, 1940 RCA RADIOTRON DIVISION 
0.0 MwNU.~OiVRING COMPANY. e1C. 

DATA 
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R-F POWER AMPLIFIER PENTODE 
(conilnued tro■ precedlna paael 

D~ Grid Current 
Plate Input 
Screen Input 
Plate Dissipation 
Typical Operation: 

CCS 

15 nax. 
50 max. 
15 max. 
40 max. 

I CAS 
max. ma. 
max. watts 
max. watts 
max. watts 

15 
75 
15 
50 

Filament Voltage 7.5 7.5 7.5 a-c volts 
D-C Plate Voltage 1000 1250 1500 volts 
D-C Sup'r Volt. (Grid #31 —35 -50 -50 volts 
D-C Screen Volt. • 21000 27000 37500 ohms 

° -115 volts D-C Grid Voltage 
{ 18200 14300 16400 ohms 

Peak A-F Sup'r Volt. 60 70 75 volts 
Peak R-F Grid Volt. 140 140 150 volts 
D-C Plate Current 45 48 50 volts 
D.-C Screen Current 33.5 35.5 32 volts 
D-C Grid Cur. IApprox.) 5.5 7 7 ma. 
Driving Power (Approx.l 0.7 0.85 0.95 watts 
Power Output (Approx.l 16 21 28 watts 

~ From unmodutated plate-voltage supply through resistor of value shown. 
D from fixed supply or grid resistor of value shown 

GRID-MODULATED R-F POWER AMPLIFIER - Class C Telephony 

Carr{ar condi tons gar tube Jor use wito a eax. wodu latti on fact. of 2.0 

CCS 

D-C Plate Voltage 1250 max. 
D-C Suppressor Volt. (Grid #31 200 max. 
D-C Screen Voltage (Grid #21 300 max. 
D-C Grid Voltage (Grid #1) -300 max. 
D-C Plate Current 50 max. 
Plate Input 60 max. 
Suppressor Input 5 max. 
Screen Input 10 max. 
Plate Dissipation 40 max. 
Typical Operation: 

Filament Voltage 7,5 7,5 7.5 
D-C Plate Voltage 1000 1000 1250 
D-L Suppressor Volt. 0 45 45 
D-C Screen Volt. 300 300 300 
D-C Grid Volt. -115 -115 -115 
Peak R-F Grid Volt. 140 135 135 
Peak A-F Grid Volt. 35 35 35 
D-C Plate Current 45 45 45 
D-C Screen Current 15 11 11 
D-C Grid Cur. (Approx.l 2 2 2 
Driving Power (Approx.l ' 1,1 0.85 0.85 
Power Output (Approx.l 14 16 21 

(CAS 

1500 max. volts 
200 max. volts 
300 max. volts 
-300 max. volts 
50 max. ma. 
75 max. watts 
5 max. watts 
10 max. watts 
50 max. watts 

7.5 a-c volts 
1500 volts 
45 volts 
300 volts L/ 

-130 volts 
140 volts 
40 volts 
50 ma. 

13.5 ma. 
3.7 ma. 
1.3 watts ~ 
28 Watts 

~t crest of a-f cycle with a modulation (actor of 1, 0, 

FEB. 2, 1940 DATA 
RCA RADIOiRON DIVISION 
AU MnNV~~CNRWCa COMY~NY. 9K. 
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R-F POWER AMPLIFIER PENTODE 
(continued Prong preceding page) 

PLATE—MODULATED R—F POrI'ER AMPLIFIER — Class C Telephony 

1 

Pentode Connection 

Carrier conditi rns qer tube Jor use wifA a naz. wodu la ti on fact. of 1.0 

CCS ICAS 

D-C Plate Voltage 
D-C Suppressor Volt. (Grid #3) 
D-C Screen Voltage (Grid #2) 
D-C Grid Voltage (Grid #1) 
D-C Plate Current 
D-C Grid Current 
Plate Input 
Suppressor Input 
Screen Input 
Plate Dissipation 
Typical Operation: 

1000 rnax. 
200 max. 
300 max. 
-300 max. 
80 max. 
15 max. 
80 max. 
5 max. 
10 max. 
27 max. 

1250 max. volts 
200 max. volts 
300 max. volts 
-300 max. volts 
80 max. ma. 
15 max. ma. 
100 max. watts 
5 max. watts 
10 max. watts 
35 max. watts 

Fi lament Voltage 7.5 7.5 a-c volts 
D-C Plate Voltage 1000 1250 volts 
D-C Suppressor Voltage 50 50 volts 

D-C Screen Voltage o0 
{ 

220 250 volts 
37000 50000 ohms 

D-C Grid Voltage • 
{ 

-90 volts 
15000 

r-90 
1000 ohms 

Peak R-F Grid Voltage 130 140 volts 
D-C Plate Current 75 75 ma. 
D-C Screen Current 21 20 ma. 
D-C Grid Cur. (Approx.) 6 6 ma. 
Driving Power (Approx.) 0.65 0.75 watt 
Power Output (Approx.) 50 65 watts 

0o From modulated fixed supply or m00ul at ed plate-voltage suDDiy to rougn 
resistor of value snOwn. 

PLATE-MODULATED R-F POuVER AMPLIFIER - Class C Telephony 

fet+ode Connection - Crids i2 6 k3 tied Loge tAer 

Carrier condi ti Ons 4er tube for use with a soz, wodu la ti on fact. of ],0 

CCS 

D-C Plate Voltage 1000 max. 
0-C Picreen Volt. (Grids #2 h #3) 200 max. 
D-C Grid Voltage (Grid #1) -300 max. 
D-C Plate Current 80 Irax. 
D-C Grid Current 15 max. 
Plate Input 80 max. 
Screen Input 15 max. 
Plate Dissipation 27 max. 
Typical Operation: 
Filament Voltage 7.5 
D-C Plate Voltage 1000 

D-C Screen Voltage # J ~ 155 
t X0000 

P reTp rably Prum unmodul atetl plate-voltage 
v al Up shown. 

supP1 Y 

ICAS 

1250 rnzx. volts 
200 max. volts 
-300 max. volts 
80 max. ma. 
15 max, ma. 
i00 max. watts 
15 max. watts 
35 max. watts 

7.5 a-c volts 
1250 volts 
170 volts 

45000 ohms 
through resistor OT 

FE B. 2, 1940 
ACA RADIOTRON DIVISION 
4Gn r.~ANUiAC*uMiNG COMVANT, iNC 

DATA 2 
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R-F POWER AMPLIFIER PENTODE 

(Conilnued trod Dreceding page) 

CCS ICAS 

D-C Grid Voltage • -80 
10000 

-80 
10000 

volts 
ot:ms 

Peak R-F Grid Volt. 145 145 volts 
D-C Plate Current 75 75 ma. 
D-C Screen Current 28 24 ma. 
D-C Grid Cur. (Approx.) 8 8 ma. 
Driving Power (Approx.) 1.1 i.i watts 
Power Output (Approx.) 50 65 watts 

R-F POWER AMPLIFIER d OSCILLATOR - Class C Telegraphy 

Pentode Connection 

(ey-down conditions qer tube witAout ■oduto~ion!!

CCS ICAS 

D-C Plate Voltage 1250 max. 1500 max. volts 
D-C Suppressor Volt. (Grid #3) 200 max. 200 max. volts 
D-C Screen Volt. (Grid #2) 300 max. 300 max. volts 
D-C Grid Voltage (Grid #11 -300 max. -300 max. volts 
D-C Plate Current 95 max. 100 max. ma. 
D-C Grid Current 15 max. 15 max. ma. 
Plate Input 120 max. 150 max. watts 
Suppressor Input 5 max. 5 max. watts 
Screen Input 15 max. 15 max. watts 
Plate Dissipation 40 max. 50 max. watts 
Typical Operation: 

Filament Voltage 7.5 7.5 7.5 7.5 a-c volts 
D-C Plate Voltage 1000 1250 1250 1500 volts 
D-C Sup'r Voltage 45 0 45 45 volts 
D-C Screen Volt. ~ 300 300 300 300 volts 

24000 28800 35200 34000 ohms 
D-C Grid Volt. ~ -100 

14300 
-100 -100 
14300 14300 

-100 volts 
14300 ohms 

Peak R-F Grid Volt. 150 145 150 180 volts 
D-C Plate Current 92 80 92 100 ma. 
D-C Screen Current 29 33 27 35 ma. 

D-C Grid Cur. (Approx.) 7 7 7 7 ma. 
Driving Power (Approx.) 0.95 0.9 0.95 1.95 watts 
Power Output (Approx.) 60 64 80 110 watts 

R-F POWER AMPLIFIER b OSCILLATOR - Class C Telegraphy 
fetrode Connection - Grids f2 t !3 t{ed CogetAer 

dey-down conditions qer tube wtitAeut aodu cation!!

CCS ICAS 

D-C Plate Voltage 1250 max. 1500 max. volts 
D-C Screen Volt. (Grids #2 & 43) 200 nlax. 700 max. volts 
~ Obtained Dy grid resistor of value shown or Dy partial self-Dias 

met nods. 
## MOdulatl0n essentially negative may De used if the positive Beak of 

the audio-fre Que ncy envelope does not exceed ttSt o1 the carrier con-
ditions. 

', ~; See next page. 

rEB. 2, 1940 
RCA RAOIOTRON DIVISION 
RU uANUfnCTURe1G COwnrvT. RIC 

DATA 2 



804 

\ .-. R-F POWER AMPLIFIER PENTODE 

""►~ 

/1 

~~ 

(continued from preceding page) 

CCS 

D-C Grid Volt (Grid +F1) -300 max. 
D-C Plate Current 95 max. 
D-C Grid Current 15 max. 
Plate Input `120 max. 
Screen Input 15 max. 
Plate Dissipation 40 max. 
Typical Operation: 
Filament Voltage 7.5 
D-C Plate Voltage 1250 

D-C Screen Voltage ~ 180 
46700 

D-C Grid Voltage ~ 100 
.12500 

Peak R-F Grid Voltage 160 
D-C Plate Current 92 
D-C Screen Current 23 
D-C Grid Cur. (Approx.) 8 
Driving Power (Approx.) 1.2 
Power Output (Approx.l 80 

From fixed supply of value shown. Regulation of 
De adequate LO limit the Screen volts e, , under 
a00 volts. Series st teen resistor o~ value Shown 
except where the BOu is employed as aDu tier ampliti 

~ ODL shed Dy grid fe si stor oT value Shown or Dy 
Dias method. 

For the 804 as acrystal-controlled oscillator, 
ating conditions are: d-c plate volts, 1250; 
volts, 0; d-c screen volts, 300; grid resistor, 
d-c plate ma., 42; and d-c screen ma., 24. 

HIGH-FREQUENCY OPERATION 

ICAS 

-300 max. volts 
100 max. ma. 
15 max. ma. 
150 max. watts 
15 max. watts 
50 max. watts 

7.5 a-c volts 
1500 volts 
200 volts 

43500 ohms 
-100 volts 
7700 ohms 
190 volts 
100 ma. 
30 ma. 
12 ma. 

2.2 watts 
110 watts 

Iixed Su poly should 
key-up cond,tions, to 

should not be used 
er and is not keyed. 

other Self- or rixed-

typical oper-
d-c suppressor 

30000 ohms; 

rated gtate volt-Naxi w+ perataatble gsrcentaQqs o~ saxiaus 
age and yla to inyut 

FREQUENCT (Nc) IS 95 80 

C toss C 100 88 7a 

T EIEPNONT 
Class C, Grid-Mod, 
C lava C, Sup'r-Mod. 
C less C, ►lets-Mod, 

100 
100 
100 

88 
88 
75 

76 
76 
50 

T ELEGRAPNT - C1asa C 100 75 50 

TOP VIEW OF 
socNET CONNECTIONS OUTLINE DIMENSIONS of the 

GRID N:I 804 are the same as those 
© PLATE for the 814. 

GRiD GRID A-► Ns3 Nit ♦-O © 

TUBE MOUNTING POSITION 

© - O 
VERTICAL: Base down. 
NOR 120NTA l: Plane of 

FILAMENT Q1eCL radls vlfLlGal. 

AA'= PLANE OF ELECTRODES 

FEB. 2, 1940 
RCA RADIOTRON DIVISION 
IICw uwMlinCTUlW6 Cp,Iu,Y, YiC. 

DATA 3 
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804 

R-F POWER AMPLIFIER PENTODE 

120 

N 
W 
2 
W 
d 

i eo 
J 

O 

t7 

0 40 
0 
2 
O 
u 

0 

400 

320 
N 

a 
W 
a 

< 
240 

J 
7 
Z 160 
W 
W 

N 
eo 

AVERAGE CHARACTERISTICS 

TYPE 
`E{=7.5 
_SCREEN 

i r I i r 
804 

VOLTS D.G. 
VOLTS=300 

SUPPRESSOR

i 

VOLTS ~ 

~I+45 
1 -- 0 
1 

\c ~~ o1'i

N . o~ 
~`~/ ~\ 

\ ~Or 

I+\ 
` 

~~TS E 1=+100 

T ~~~~ x+75 

~ 

' ' 

~~--~-'+SO 

,~ ~~~~~~ -~-•-tzs-

200 400 600 B00 
PLATE VOLTS 

92C-4564R1 

AVERAGE CHARACTERISTICS 

TYPE 
E f =7.5 
SCREEN 

i 
804 
I I 

VOLTS DC 
VOLTS =300

1
~ ~ 

i 

I~ 
\` SUPPRESSOR VOLTS 

\ 
c 

-It43  
- 0 

~°ti„ 
\ \,9 
\ \(~ 
~ 
\ 

\ C 
\4 

\ \ ~O 

\`n~rs \\ 
\ 

` `` ` +100 
+73 
{73-

~1 .~.~~~_~t25 __ __•- 

0 
2S0 S00 7S0 1000 

PLATE VOLTS 
92C-4565R1 

FEB. 2, 1940 
RCA RADIOTRON DIVISION 
4U MnuUtnCiUYiuG COmvnur. iuC. 

92C-4564R1, 
4565R1 



805 
~ R-F POWER AMPLIFIER, OSCILLATOR, 

CLASS B MODULATOR 

~"1 

Fi lament Thoriated Tungsten 
Vcltage 10 a-c or d-c volts 
Current 3.25 amp. 

Direct Interelectrode Capacitances (approx.l: 
Grid to Plate 6.5 NNf 
Grid to Fi lansnt 8.5 NNf 
Plate to Filament 10.5 Nyf 

Maximum Overall Length 8-1/2" 
Maximum Diameter 2-5l 16" 
Bulb T-18 
Cap Medium Metal 
Base Jumbo 4-Large Pin 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 

A-F POWER AMPLIFIER d MODULATOR - Class B 

D-C Plate Voltage 1500 max. volts 
Max-Signal D-C Plate Current " 21C max, ma. 
Max-Signal Plate Input * 315 max. watts 
Plate Dissipation * 125 Inax. watts 
Typical Operation - 2 tubes: 

Unless otherwise syecijied, values are jor s tubes. 
Filament Voltage 10 10 a-c volts 
D-C Plate Voltage 1250 1500 volts 
D-C Grid Voltage 0 -16 volts 
Peak A-F Grid-to-Grid Voltage 235 280 volts 
Zero~ig. D-C Plate Current 148 84 ma. 
Max-Sig. D-C Plate Current 400 400 ma. 
Load Resistance 1per tube) 1675 2050 ohms 
Effective Load Re s.lp late w plate) 6700 8200 ohms 

Max-Signal Driving Power 6 ~ appr ox. watts 

Max-Siynal Pawer Output 300 ~e.~ 37GAi approx. wztt5 
• Averaged over any audio—frequency cycle. 

iIN Wfth 4A harmonic dlsto rtlon app ro x. 

N With 3$. harmonic disto rt ion app rox, 
R-F POWER AMPLIFIER -Class B Telephony 

Carrier conditions yer tube for use With a rmx. modulation fact. of 2.0 

D-C Plate Voltage 1500 max. volts 
D--C Plate Current 150 max. ma. 
Plate Input 185 max. watts 
Plate Dissipation 125 max. watts 
Typical Operation: 

Fi lament Voltage 10 10 a«c volts 
D-C Plate Voltage 1250 1500 volts 
D-C Grid Voltage 0 -10 volts 
Peak R-F Grid Voltaye 75 70 volts 
C-C Plate Current 135 115 ma. 
D-C Grid Current ** 15 15 approx.ma. 
Driving Pacer ° 11 7.5 approx.watts 
Pawer Outout 55 57.5 approx.watts 

o At crest nt a—f cycle with mogul ation factor of I.O. 
se See next pa@e. looncl noel oa oesc page) 

MAR. 20, 1936 
ACA RADIOTRON DIVISION 
,fin u.V1ViwC1UPiNG COu,wNY. iNC. 

TENTATIVE DATA 
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805 
R-F POWER AMPLIFIER, OSCILLATOR, 

CLASS B MODULATOR 
(co nLlnueO Irom Dreceding Dage) 

PLAiE MODULATED R-F POWER AMPLIFIER -Class C Telephony 

Carrier cotrlitions qer tube for use with a naz. ~mdulaLion fact. of t.o 

D-C Plate Voltage 1250 max. volts 
D-C Grid Voltage -500 max. volts 
D-C Plate Current 175 max, ma. 
D~ Grid Current 70 max. ma. 
Plate Input 220 max. watts 
Plate Dissipation 85 max. watts 
Typical Operation: 

Filament Voltage 10 10 a-c volts 
D-C Plate Voltage 1000 1250 vclts 
D-C Grid Voltaye -155 -160 volts 
Peak R-F Grid Vcltage 295 300 volts 
D-C Plate Current 160 160 ma. 
D-C Grid Current ** 60 60 approx.ma. 
Driving Power '" 16 16 approx.watts 
Power Output 110 140 approx.watts 

R-F POWER AMPLIFIER 6 OSCILLATOR -Class C Telegraphy 

Key-down conditions qer tube without n,odulotion ~f 

D-C Plate Voltage 1500 max. volts 
D-C Grid Voltage -500 max, volts 
D-C Plate Current 210 max, ma. 
D-C Grid Current 7G max. ma. 
Plate Input 315 max, watts 
Plate Dissipation 125 max. watts 
Typical Operation: 

Fi lament Voltaye 10 1C 1G a-c volts 
D-C Plate Voltaye 1000 1250 1500 volts 
D-C Grid Yoltage -O`I -100 -105 volts 
Peak R-F Grid Yoltage 225 230 235 volts 
D-C Plate Current 200 200 200 ma. 
D-C Grid Current ** 40 40 40 approx.ma. 
Driving Power ;* 8.5 8,5 8.5 approx.watts 

Power Output 130 170 215 approx.watts 
~ Subject to eltle varl at tons as eapl alneo on sh eet TR AN S. TUBE RATINGS. 

AM Ab tlul at lon essent(ally aeq at lve may De uaetl If the posltive peak of 
the autllo-frequency envelope tloes not exceetl 1 158 o} the carrier con-
eltlona. 

For use of the 805 at the higher frequencies, refer to sheet 

TRANS. TUBE RATINGS vs FREQUENCY. 

MAR. 20, 1936 
RCA RADIOTRON DIVISION 
RCn ,nwNURwCNNmG COMPnNY. iNC. 

TENTATIVE DATA 



805 
R-F POWER AMPLIFIER, OSCILLATOR, 

CLASS B MODULATOR 
{continued from Dreceding Dagel 

TUBE SYMBOL 6 TOP vlEw 
Of 

SOCKET CONNECTIONS 

BAYONET PIN 

PLATE 

NO CON-
NECTION 

FILAMENT 

FILAMENT 

GRID 

CAP 
.550=.376"DIA.—

ne suLe 

JUMBO 4-
IARGE PIN 
BASE(18391 

.109 

A

MA%.~ 

1.165 MAX•
~ ~ _ 

FOUR PINS+ x'16--~-.I L-
1.667 MAX. 

—z 5i 16 MAx.-

925-x323 

z 

8 ~ MAX. 

BOTTOM VIEW OF QASE 

FOR PLATE FAMILY, REFER TO CURYE 
92C-4404 UNDER TYPE 838-

f— Ind{catas a change 

APRIL 5, 1937 RCA RAOIOTRON DIVISION 
MCA MANUiACTURNKs CCMMANY. MJC. 

DATA 2 



805 
R-F POWER AMPLIFIER OSCILLATOR 

CLASS B MODULATOR 

OPERATION CHARACTERISTICS 

Ef = 12.5 ~0 TSAA.G~FOR62A35 

W 
m 

C 
W 
6 

N 

W 
l 

J 
J 
~ 200 

O 
6 
O ISO 
V 
1 
a 

O 100 

W 

l 

i So 

0 

INPUT ~ C LASS AD-1 WO TYPE 2A3'S PUSn~NII 
ATE VOLT S=JOO.GR~D WLTS=-6Z 

OUIPUI:CLA55 B-IWO TYPE BOS'S 
PLATE VOLTS=iSOp. GRtp vOliS=-16 

iNTERSTAGE iRANSEORMER'. 

vOLi AGPE RAT~O~ . -3.0 

PCAR OWER EPEiC ~ENCY=pO ~• 

2A) ' 109EV' 

0 SO 
DRIVER SIGNAL VOLTS fRMS) PER 605 

Z 
4GON W 

V 
F C 

Q 
300E w 

~ _u

~ _ 
200 p 4 ~ 

2 

OO p2J 
O 

DYNAMIC TRANSFER CHARACTERISTICS 

TYPE HOS 
Ef=10 VOLTS A C. 
PLATE VOLTS=1500 ,■ 
0-C GRID BIAS VOLTS=-16 ,

,9 
X 
j 

x> TUBE'% 

c 

~ 

~~.■ 

■~~~ 

■I, zoo ■■■ 

TUBE 'Y / ^, wo .■■ 

~~®, ~~~ 
Boo ~ K ■. I, 

BW 

0
z~ ol+.B ■,,■ 

P
L 

D
T

I 
)(

u
~

)1
 

CBA ■ ■■■■ 

O 

92C-457081 

tNSTANTANE0U5 A-F GRID VOLTS (C~) 9X-4571 R1 

APRIL 5, 1937 92C-457081 3 457181 
RU RADIOTRON DIVISION 
RU ,~wNUFwCTURRl6 CO,MANY. MlC. 
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Fi lament Thoriated Tungsten 
Voltage 5.0 
Current 9. 5 

Ampl ification Factor 12.6 
Direct Interelecirode Capacitances: 
Grid to Plate 4.0 
Grid to Filament 5.5 
Plate to Filament 0.4 

1~' I 

806 
R-F POWER AMPLIFIER, 
CLASS B MODULATOR 

/'1 

Maximum Overall Length 
Maximum Diameter 
Bulb 
Cap (Top) 

r R~+Cap (Side) 
Base 
RCA Socket 

a-c or d-c volts 
amp. 

uuf 
uuf 
uuf 
10" 

3-1311611 

GT-30 
Skirted Medium 
Saddle Medium 
Jumbo 4-Pin 

Stock No. 9936 
DOol ing—Forced entilat ion from fan directed at middle and upper por-

tions of Du10 is required for continuous key-down sand itlons 
in class C telegraph service and is recommended for of ner ser-
vice$ at frequencies of 70 Mc or higher. 

Maximum Ratings Are Absolute Values 

MAXIMUM CCS and ICAS RATINGS with TYPICAL OPERATING CONDITIONS 

CCS = Continuous Cowraerc{al Service 
I CIS = Inte+s{itent Cos.e rc{al and Asateu+ Service 

A-F PCMJER AMPLIFIER d MODULATOR - Class B 

ccs 

D-C Plate Voltage 3000 max. 
Max.-Sig. D-C Plate Cur.°O 200 max. 
Max.-Sig. Plate Input °O 500 max. 
Plate Dissipation°O 150 max. 

ICAS 

3300 max. volts 
250 max. ma. 
825 max. watts 
225 max. watts 

Typical Operation: 
Unless otherwise syecif{ed, values art for 2 tubes 

D-C Plate Voltage 2000 3000 3300 volts 
D-C Grid Voltage -140 -230 -240 volts 
Peak A-F Grid-to-Grid Volt. 660 770 930 volts 
Zero-Sig. D-C Plate Cur. 80 50 80 ma. 
Max.-Sig. D-C Plate Cur. 390 330 475 ma. 
Load Res. (per tube) 4500 5200 4000 ohms 
Effective Load Res. 
(plate to plate) 18000 20800 16000 ohms 
Max.-Sig. Driving 

Power (ADProx.l 19 15 35 watts 
Max.-Sig. Power 

Output (Approx.) 535 700 1120 watts 
0o pv ereged over any Audi o— Trequency cycle of sine-wave form. 

R-F POWER AMPLIFIER - Class B Telephony 

Carrie+ conditions Aer tube for use with a nax. •odu1ation fact. of 1,0 

D-C Plate .Voltage 
D-C Plate Current 
Plate Input 

w IndiGat eS a chance. 

Dec. 1, 1943 

CCS 

3000 max. 
150 max. 
225 max. 

RCA VICTOR DIVISION 

ICAS 

33~ max• volts 
150 max. ma. 
338 max. watts 

DATA 1 

E 

f 

lMIO CORfOl1TIg1 Or IMERIG. IURRITOH, NEW !FlTET 
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806 
R-F POWER AMPLIFIER, 
CLASS B MODULATOR 

(conLlnutO frog preceding Dagel 

CCS 

Plate Dissipation 150 max. 
Typical Operation: 

D-C Plate Voltage 2000 3000 
D-C Grid Voltage -150 -240 
Peak R-F Grid Voltage 180 200 
D-C Plate Current 110 70 
D~ Grid Cur. (Approx.)" 1 0 
Driving Power (Approx.) " ° 8 5 
Power Output (Approx.) 70 70 

I CAS 

225 max. watts 

3300 volts 
-280 volts ~` 
290 volts 
102 ma. 

0 ma. 

10.3 watts 
115 watts 

AI crest of a-f cycle wi to modulation (actor of 1. 0, 

PLATE-MODULATED R-F POWER AMPLIFIER - Class C Telephony 

Carrier conditions ber tube for use uii to a •ox. aodu la Lion fact. of 1.0 

CCS 

D-C Plate Voltage 2500 max. 
D-C Grid Voltage -1000 max. 
D-C Plate Current 200 max. 
D~ Grid Current 50 max. 
Plate Input 500 max. 
Plate Dissipation 110 max. 
Typical Operation: 
D-C Plate Voltage 2000 2500 

C-C Grid Voltage § -500 
12500 

-600 
1500C 

Peak R-F Grid Volt. 790 890 
D-C Plate Current 195 195 
D-C Grid Cur. (Approx.) " 40 40 
Driving Pawer (Approx.) " 28 32 
Power Output (Approx.) 300 390 

I CAS 

3000 max. volts 
-1000 max. volts 
200 max. ma. 
50 max, ma. 

600 max, watts 
150 max. watts 

3000 volts 
~i70 volts 
25000 ohms 
970 volts 
195 ma. 
27 ma. 
24 Watts 

460 watts 

`/ 

§ Obtained Dy grid resistor of value shown or Dy part'al self-bias method 5. ~"~ 

R-F POWER AMPLIFIER b OSCILLATOR - Class C Telegraphy°

fey-down conditions per tubs without wodulattion7w 

D-C Plate Voltage 
0-C Grid Voltage 
D-C Plate Current 
D-C Grid Current 
Plate Input 
Plate Dissipation 
Typical Operation: 

CCS 

3000 max. 
-1000 max. 
200 max. 
50 max. 

600 max. 
150 max. 

D-C Plate Volt. 2000 2500 3000 
-400 -500 -600 

D-C Grid Volt. 16000 20000 24000 
1800 2300 2700 

I CIS 

3300 max. volts 
-1000 max. volts 
305 max. ma. 
50 max. ma. 

1000 max. watts 
225 max, watts 

3300 volts 
-~ 00 volts 
15000 ohms 
1730 ohms 

° See 'Cool ing' under Lois type. " see nett page. 
~ Modulation essentially negative may De used i7 he positive peak of 

the audio-freQu ency envelope does not exceed 1157 of the carrier con-
Oitions. t Indicates a cna ng e. 

* Obtained Dy grid resistor (16000 10000, 2u000, 12600), Dy cathode 
re5i5t.r 1:00 2 00 2700 17 0 .r fr• 1' .-. _ f -

`~ 

Dec. 1, 1943 RCA VICTOR pIVI510N 
lADlO CORIORALION Of AMERI G, MARRISON, NEW lE[SE7 

DATA 1 
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806 

R-F POWER AMPLIFIER, 
CLASS B MODULATOR 

(continued fran preceding 

CCS 

page) 

ICIS 

Peak R—F Grid Volt. 640 755 870 930 volts 
D—C Plate Current 195 195 195 300 ma. 
D—C Grid Cur. (Approx.) " 25 25 25 40 ma. 

Driving Power (Approx.)" 15 17 20 34 watts 
Power Output (Approx.) 280 370 450 780 watts 

"~ SubJ ect to wide variations as ez pla ine0 on sheet TUBE RATINGS in Gener-
al Section. 

Data on operating frequencies for the 806 are given on the 
sheet TRANS. TUBE RATINGS vs FREQUENCY. 

SKIRTED 
MEDIUM CAP 

N~ 3904 

GT 30 
BULB 

.566"t.007 
DIA. 

133

G 

JUMBO 4 -
PIN BASE 

TUBE MOUNTING POSITION 

VERTICAL: Base down. 
H ORIZOM TAL: No. 

P 

I /6 
MAX. 

3 1316 
MAX. 

2 ~ 6
MAX. 

g SIB 

} 3~B 

2 I'J/Ig 

MAX. 

92CM-N691R9 

BOTTOM VIEW OF SOCKET CONNECTIONS 

~— Indicates a change. 

F 

NC 
2D 

F — FILAMENT 
G — GRID 
NC — NO CONNECTION 
P — PLATE 

P 

t 

DEC. 1, 1943 RG VIGOR DIVISION 
[ADIO ODEFgAT10N Oi AMF[ICA MAl[IEON, NEW IEHA 

DaTA 2 
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AVERAGE PLATE CHARACTERISTICS o 
0 N ̀ u 
m 

DEC. 1 , 1943 

O ~ 

PLATE AMPERES 
RCA VICTOR DIVISION 

IADIU COlPORALION Of AMEBIC HART ISON, NEW JERSEY 

O 
O 

92CM-4690 



807 
BEAM POWER TUBE 

Usefut at Frequencies up to tsg Nc 

GENERAL DATA 

Electrical: 
ater, for 
Voltage 
Current 
ansconduc 
for plate volts = 250, 
gri0-No.2 volts = 250, 
grid-xo.1 volts = -tu 6000 

Mu-Factor, Grid No.2 to 
Gr i d No. l ror plate volts = 
230, grid-No.2 volts = 230, 
antl grid-x o.1 volts = -20 . $ 

Direct Interelectrod~ Capacitances: 
Grid No.l to plate 0.2 max. 
Grid No.l to cathode 6 

grid No.3, grid No.2, 
and heater   12 

Plate to cathode & grid 
No.3, grid No.2, 
and heater   7 

Nechanical: 
Mounting Position 
Maximum Overall Length 
Seated Length 
Maximum Diameter 
Weight (Approx.) 
Bul b 
Cap  Small (JETEC No.Cl-1) 
Base Medium-Micanol-Shell Small 5-Pin (JETEC No.A5-11) 
Basing Designation for BOTTOM VIEW   5AW 

Pin 1 -Heater 
Pin 2 -Grid No.2 
Pin 3 -Grid No.] 

µmhos 

µµf 

µµf 

µµf 

  Any 
5-3/4" 

a-31/32" t 5/32" 
  2-1/16" 

3 oz 
  ST-16 

Pin 4 -Cathode, 
Grid No.3 

Pin 5 -Neater 
Cap - Plate 

AF POMER AMPLIFIER i MODULATOR - Clasa ABI~ 
Triode Connection--Grid No.a Connected to Plate 

Maxi■w Ratinysl Absolute Values: 
CCS~ ICAS~

DC PLATE VOLTAGE   400 max. 400 max, volts 
MAX.-SIGNAL DC PLATE. CURRENT'  125 max. 125 max. ma 
MAX.-SIGNAL DC PLATE PLUS 
GRID-No.2 INPUT'   50 max. 50 max. watts 

PLATE DISSIPATION PLUS 
GRID-No.2 INPUT'   25 max. 30 max. watts 

~ With ezt ern at shield JETEC No.jt2. 

~, ~, M , ' : See next page. ~-Indicates a change. 

t 

f 

t 

NOV. 5, 1954 ttx~ dv~ 
UalO GOIFWATION OF AMFIIG. MMIISON, nIw nnn 

DATA 1 



807 
BEAM POWER TUBE 

CCS ICAS~~ 
PEAK HEATER-CATHODE VOLTAGE: 

Neater negative with 
respect to cathode 135 max. 135 max, volts 

Heater positive with 
respect to cathode 135 max. 135 max. volts 

Typical Operation:® CCSm ICASmm ~~ 

yalues are for 2 tubes 

DC Plate Voltage  
DC Grid-No.1 (Control-
Grid) Voltage 

Peak AF Grid-No.l-to-
Grid-No.i Voltage®® 

400 

-45 

90 

400 

-45 

90 
Zero-Signal DC Piate Current 64 64 
Max.-Signal DC Plate Current 
Effective Load Resistance 
(Plate to Plate) 

Max.-Signal Driving Power 
(Approx  ) 

Max.-Signal Power Output 
(Approx  ) 

140 

3000 

0 

15 

140 

3000 

0 

15 

volts 

volts 

volts' 
ma 
ma 

ohms 

watts 

watts 

Maximum Circuit Values (CCS or ICAS): 

Grid-No.l-Circuit Resistance:oo

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

AF POWER AMPLIFIER & MODULATOR - Class ABII 

Maximan Ratings, Absolute values: 
CCS ICAS~~ 

DC PLATE VOLTAGE   600 max. 750 max. 
DC GRID-N o.2 (SCREEN) VOLTAGE  300 max. 300 max. 
MAX.-SIGNAL DC PLATE CURRENT`  120 max. 120 max. 
MAX.-SIGNAL DC PLATE INPUT'. 60 max. 90 max. 
MAX.-SIGNAL GRID-No.2 INPUT" 3.5 max. 3.5 max. 
PLATE DISSIPATION"   25 max. 30 max. 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

• 

volts 
volts 

m. 
watts 

watts 
watts 

respect to cathode 135 max. 135 max. volt 
Heater positive with 

respect to cathode 135 max. 135 max. volts 

S uDscript i indicates that grid—No.i current does not flow during any 
part of the input cycle. 

In class ABt service, the normal design l imitation is the requirement 
that grid—No.1 current should not flow. for this reason, the typical 
operating values shown for Doth CCS and ICAS conditions are the same. 

~ Tne driver stage mould De cap aD le of supplying the xo.1 grids of the 
class A81 stage with the specified driving voltage at low distortion. 

~, ~,~,~: See next page. —►Indicates a cnange. 

V 

NOV. 5, 1954 IUBE DIVISION 
tAD~O COtlOGtION 0! AME tIU. NAltIEON, NEW 1E tEEY 

DATA i 
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BEAM POWER TUBE 

Typical Operation: cCs• ICAS~~ 

Vatues are fors tubes 

DC Plate Voltage 400 500 600 750 volts 
DC Grid-No.2 Voltage" 300 300 300 300 volts 
DC Grid-No.l (Control-
Grid) Voltage: 
From fixed-bias source -30 -32 -34 -35 volts 

Peak AF Grid-No.l-to-
Grid-No.l Voltage. 60 64 68 70 volts 

Zero-Signal DC 
Plate Current 56 44 36 30 ma 

Max.-Signal DC 
Plate Current 143 141 139 139 ma 

Zero-Signal DC 
Grid-No.2 Current. 2 1 0.6 0.5 ma 

Max.-Signal DC 
Grid-No.2 Current. 16 15 15 16 ma 

Effective Load Resistance 
(Plate tc plate) 6800 8200 10000 12000 ohms 

Max.-Signal Driving 
Power (Approx  ) 0 0 0 0' watts 

Max.-Signal Power 
Output (Approx.) 36 46 56 72 watts 

Maximum Circuit Values (CCS or ICAS): 

Grid-No.l-Circuit Resistance:oo

With fixed bias 0  1 max. megohm 
With cathode bias  Not recommended 

AF POWER AMPLIFIER S MODULATOR -Class ABy~ 

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE  
DC GRID-No.2 (SCREEN) VOLTAGE 
MAX.-SIGNAL DC PLATE CURRENT` 
MAX.-SIGNAL PLATE INPUT'  
MAX.-SIGNAL GRID-No.2 INPUT`  
PLATE DISSIPATION'  
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode . 
Heater positive with 

respect to cathode . 

CCS~ 

600 max. 
300 max. 
120 max. 
60 max. 
3.5 max. 
25 max. 

135 max. 

135 max. 

ICAS~~ 

750 max. volts 
300 max. volts 
120 max. ma 
90 max. watts 
3.5 max. watts 
30 max. watts 

135 max. volts 

135 max. volts 

# Suoscript 2 Intl icates that the grid-xo.i current flows during some part 
of the input cycle. 

' Averaged over any audio-frequency cycle Df sine-wave form. 

~, ~,'», ~: See next page. Find is ates a change. 
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BEAM POWER TUBE 

Typical Operation: CCS~ ~ ICAS~

7alues are for 2 tubes 

DC Plate Voltage 400 500 600 750 volts 
DC Grid-No.2 Voltage" 300 300 300 300 volts 
DC Grid-No.l (Control-

Grid) Voltage: 
From fined-bias source -28 -30 -32 -35 volts 

Peak AF Grid-No.l-to-
Grid-No.l Voltage. 80 86 90 96 volts 

Zero-Signal DC 
Plate Current 72 60 48 30 ma 

Max.-Signal DC 
Plate Current 240 240 200 240 ma 

Zero-Signal DC 
Grid-No.2 Current. 2 0.9 0.7 0.5 ma 

Max.-Signal DC 
Grid-No.2 Current. 20 20 18 20 ma 

Effective Load Resistance 
(Plate to plate) 3700 4600 6900 7300 ohms 

Max.-Signal Drivingg 
Power (Approx.)~•. 0.2 0.2 0.1 0.2 watt 

Max.-Signal Power 
Output (Approx.)~. 55 75 80 120 watts 

Maximum Circuit Values (CCS or ICAS): 

Grid-No.l-Circuit Resistance:oo

With fixed bias 30000 max. ohms 
With cathode bias Not recommended 

RF POYiER AMPLIFIER-Class B Telephony 

Carrier condti lions fler tube for use uri th a was. •odu La lion factor of 1.0 

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE . 
DC GRID-No.2 (SCREEN) VOLTAGE 
DC PLATE CURRENT  
PLATE INPUT 
GRID-No.2 INPUT 

CCS~ 

600 max. 
300 max. 
80 max. 

37.5 max. 
2.5 max. 

ICAS~~ 

750 max. volts 
300 max. volts 
90 max. ma 
45 max. watts 
2.5 max. watts 

'" Preferably obtained from a separate source, or from the plate-voltage 
s apply with a voltage divider. 

N Driver st age should be capable of supDlY ing the speci ti ed driving power 
at low di52o rtion to the Mo.1 grids of the class Aep stage. The eh 
fective resistance per grid-No.l circuit of the class ABp stage shoal] 
be kept Del ow 500 ohms and the effective impedance should not exceed 
700 ohms at the highest response frequency. 

~ with zero-impedance driver and perfect regulation, plate-circuit dis-
tortion does not exceed 2f. In practice, the regulation of the plate-
voltage, grid-Mo.2 voltage, and grid-No.1 voltage should not De greeter 
than 5Y, 5S, and )S, respectively. 

~, ~,~: See nett page. -►Indicates a change. 
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BEAM POWER TUBE 

CCS~ ICAS~~ 

PLATE DISSIPATION 25 max. 30 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Neater negative with 

respect to cathode 135 max. 135 max. volts 
Heater positive with 

respect to cathode 135 max. 135 max. volts 

Typical Operation: 

DC Plate Voltage 400 500 600 750 volts 
DC Grid-No.2 Voltage 300 300 300 300 volts 
DC Grid-No.1 (Control-
Grid) Voltage+ -40 -40 -40 -40 volts 

Peak RF Grid-No.lVoltage 40 38 36 35 volts 
DC Plate Current 75 70 62.5 60 ma 
DC Grid-No.2 Current 5 4 4 3 ma 
DC Grid-No.l Current 
(Approx  )  0 0 0 0 ma 

Driving Power (Approx.)° 0.4 0.3 0.2 0.2 watt 
Power Output (Approx.) 9 11 12.5 15 watts 

Maximum Circuit Values (CCS of ICAS): 

Grid-No.l-Circuit Resistance°O   30000 max. ohms 

PLATE-MODULATED RF POWER AMPLIFIER -Class C Telephony 

Carrier coed%t{ons ¢er tuDe for use with a Rlax. •oduiation factor of ].0 

Maximum Ratings, A6sotute Values: 

CCS~ ICASN

DC PLATE VOLTAGE   475 max. 600 max. volts 
DC GRID-No.2 (SCREEN) VOLTAGE  300 max. 300 max. volts 
DC GRID-No.l (CONTROL-
GRID) VOLTAGE  -200 max. -200 max. volts 

DC PLATE CURRENT   83 max. 100 max. ma 
DC GRID-No.l CURRENT   5 max. 5 max. ma 
PLATE INPUT  40 max. 60 max. watts 
GRID-No.2 INPUT  2.5 max. 2.5 max. watts 
PLATE DISSIPATION  16.5 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 

Use of a fixed supply or bypassed cat node resistor is recommended. 

° At crest of audio-frequency cycle with a modulation factor of 1.0. 

~ The type of input coupl ing network used should not introduce too much 
resist ante in the grid-N o.1 circuit. Transformer- or Impedance-coupl ing 
devices are recommended. 

~, ~: See next Dage. ~-Indicates a change. 
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BEAM POWER TUBE 

Typical Operation: CCS~ ICAS~~ 
DC Plate Voltage 325 400 475 600 volts 
DC Grid-No.2 Voltage's 250 250 250 300 volts 
From

esisCo~sof 12500 25000 28000 37500 ohms 
DC Grid-No.l Voltagett -75 -75 -85 -85 volts 

From a grid -Ho. 1 

resistor of 21400 21400 21200 21200 ohms 
Peak RF Grid-No.l 

Voltage  95 95 108 107 volts 
DC Plate Current 80 80 83 100 ma 
DC Grid-No.2 Current 6 6 8 8 ma 
DC Grid-No.l Current 

(Approx.) 3.5 3.5 4 4 ma 
Driving Power (Approx.) 0.3 0.3 0.4 0.4 watt 
Power Output (Approx.) 17 22 28 44 watts 

Maximum Circuit Values (CCS or ICAS): 

Grid-No.l-Circuit Resistances  30000 max. ohms 

RF POWER AMPLIFIER 3 OSCILLATOR-Class C Telegraphy' 
and 

RF POWER AMPLIFIER-Class C FM Telephony 

Maximum Ratitgs, Absolute Values: 

CCS~ ICAS~~ 

DC PLATE VOLTAGE 600 max. 750 max. volts 
DC GRID-No.2 (SCREEN) VOLTAGE. 300 max. 300 max. volts 
DC GRID-No.1 (CONTROL-

GRID) VOLTAGE   -200 max. -200 max. volts 
DC PLATE CURRENT   100 max. 100 max. ma 
DC GRID-No.l CURRENT   5 max. 5 max. ma 
PLATE INPUT  60 max. 75 max. watts 
GR10.No.2 INPUT  3.5 max. 3.5 max. watts 

PLATE DISSIPATION. 25 max. 30 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 

u obtained preferably from a separate source modulated along with the 
plate supply, or yrom the modulated plate supply through a series 

♦ 
resistor as indicated. 

It Ootained from agrid—No.1 resistor as indicated, or from a combination 

o} grid—No.1 resistor with either fixed 5u pply or cathode fe5isto r. 

~ Key—down conditions per tube without ampl itude modulation. Amplitude 
modulation essentially negative may be used if the positive peak of the 
audio—frequency envelope does not exceed SSSf of the carrier conditions. 

~, ~,&: See next page. Indicates a change. 
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BEAM POWER TUBE 

Typical ODeration: CCS• rcas•• 
DC Plate Voltage 400 500 600 750 volts 
DC Grid-No.2 Voltage• 250 250 250 250 volts 
From a series 

resistor of_ . 19000 31000 44000 62000 chms 
DC Grid-No.l Voltage°O -45 -45 -45 -45 volts 
From a grid-No.1 

resistor of• 11200 11200 11200 11200 ohms 
From a cathode 

resistor of• 400 400 400 400 ohms 
Peak RF Grid-No.l 

Voltage 65 65 65 65 volts 
DC Plate Current 100 100 100 100 ma 
DC Grid-No.2 Current 8 B 8 8 ma 
DC Grid-No.l Current 
(Approx  ) 4 4 4 4 ma 

Driving Power 
(Approx  ) 0.3 0.3 0.3 0.3 watt 

Power Output (Approx.) 25 32 40 54 watts 

Maximum Circuit Values (CCS or ICAS): 

Grid-No.l-Circuit Resistances'  30000 max. ohms 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Nin. Max. 

Heater Current   1 0.81 0.99 amp 
Direct Interelectrode 

Capacitances: 
Grid No.l to plate   2 - 0.2 Nµf 
Grid No.l to cathode 6 

grid No.3, grid No. 2, 
and heater   - 10 i4 µµf 

Plate to cathode d 
grid No.3, grid No. 2, 
and heater   - 5.3 8.7 µµf 

Plate Current (1). 1,3 24 48 ma 
Plate Current (2)   1,4 - 0.5 ma 
Grid-No.2 Current  1,3 - 4 ma 

Power Output   1,5 33 - watts 

Note 1: Heater voltage = 6.3 volts 

Note 2: With external shield JETEC No.312. 

Note 3: With do plate voltage of 600 volts, do grid-N o.2 vottage of 300 
volts, and do grid-No.i voltage of -24 volts. 

Note N: With do plate voltage of 60o volts, do grid-xo.2 voltage of 300 
volts, and do grid-No.1 vottage of -100 volts. 

Note S: With do plate voltage of 600 volts, do grid-N o.2 voltage of 200 
volts, do pl ate current of 100 ma. max., grid-No.1 current of 5 20 
7 ma., grid-No.1 resistor of 50000 ohms t 10><, and a frequency of 
15 MC. 

•, ••,•, ~, m : See next page. E -1 nd icates a cAange. 
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BEAM POWER TUBE 

~ Continuous Commercial Service. 

~ Intermittent Commercial d Amateur Service. 

« When grid No.l Is driven positive, the total do grid—N o. l—circuit re—
sistance should not exceed 90000 ohms. It this value is ins off Yc lent 
to provide adequate Dias, the additional required Dias mu st De supplied 
Dy a cathode resistor or fixed supply. 

r ODLaineO from a separate source, from the plate—voltage supply with a 
voltage divider, or through a series resistor as indicated. a series 
grid—No.2 resistor should De employed only when the B07 is used in a 
circuit which is not keyed. Grid—No.2 voltage must not exceed u00 volts 
under key—up COnd itlOna. 

m ODt ained from fixed supply, Dy grid—No.1 resistor as indicated, Dycath—
Ode resistor a5 indicated, or Dy comDinat ion met hod 5. 

Data on Operating Frequencies for the 807 are given 
on the sheet TRANS. TUBE RATINGS vs FREQUENCY. 

NOV. 5, 1954 
NBE DIVISION 

RADIO CORrORATION Of ANTE RIU. NAFRISON, NEW IFRSFY 
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BEAM POWER TUBE 

.~- 2 ~/I ~ MAX. - ~ 

SMALL CAP 

JETEC N`? 
GI-I 

ST16 BULB 

MEDIUM-SHELL 
SMALL 

5 -PIN BASE 
JETEC NQ 

A S -il 

92CM - 467484 

4 3132 

f 5 32 

5 
3/4 , 

MAX 
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AVERAGE PLATE CHARACTERISTICS 
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AVERAGE CHARACTERISTICS 
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AVERAGE PLATE CHARACTERISTICS 
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AVERAGE CHARACTERISTICS 
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AVERAGE CHARACTERISTICS 

TRIODE CONNECTION 
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~ TRANSMITTING TRIODE 

1 

GENERAL DATA 

Electrical: 

Filament, Thoriated Tungsten: 
Voltage   1.5 ac or do volts 
Current   4.0   amp 

Amplification Factor. 47 
Direct Interelectrode Capacitances: 
Grid to Plate 2.8   µµf 
Grid to Filament. 5.3   uuf 
Plate to Filament 0.25   uvf 

Mechanical: 

Mounting Position  Vertical only. Base down 
Overall Length   5-7/8" t 3/16" 
Seated Length  5-1/4" t 3116" 
Maximum Diameter   2-13/16" 
Bu 1 b   G22 
Cap (top)   Medium 
Cap (side)   Small 
Base   Medium-Shell Small 4-Pin, Bayonet 

Basing Designation for BOTTOM VIEW   2D1 

Pin 1 -Filament 
Pin 2- No Connection 

Pin 3 - No Connection 

Pin 4 -Filament 

P -Plate (Top) 
G -Grid (Side) 

AF POWER AMPLIFIER & MODULATOR - Class B 

Maximum Ratinga, Absolute Values: 

CCSr ICAS'e

DC PLATE VOLTAGE. 1500 max. 
MAX.-SIGNAL DC PLATE CUR.'. 150 max. 
MAX.-SIGNAL PLATE INPUT'. 150 max. 
PLATE DISSIPATION"  50 max. 

Typical Operation: 
ra t.w,s a . fo. 2 c.Faes 

DC Plate Voltage 1250 
DC Grid Voltage#. -16.5 
Peak AF Grid-to-Grid Volt. 245 
Zero-Signal DC Plate Cur. 40 
Max.-Signal DC Plate Cur. 230 
Effective Load Resistance 

(plate~to-plate) .12700 
Max.-Signal Driving Power 

(Approx.) 7.8 

2000 max. volts 
150 max. ma. 
225 max. watts 
75 max. watts 

1500 2000 
-22.5 -36 
215 270 
30 40 
190 220 

18300 21400 

4.8 8.8 

t Ino icates a cna nge. 

' Ave rageO over any auG io—frequency CyDle of sine—wave form. 

~, ~, #: See next page. 

volts 
volts 
volts 
ma. 
ma. 

ohms 

watts 

t 

r 
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TRANSMITTING TRIODE 

Max.—Signal Power Output 
(Approx  ) 

i /or ac fi fawent soya ly. 

190 185 l 300 watts 

PLATE—MODULATED RF POWER AMPLIFIER — Class C Telephony 
Carrier coed itions yer tss be for 

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE 
DC GRID VOLTAGE  
DC PLATE CURRENT 
DC GRID CURRENT  
PLATE INPUT  

use w{iha ux. aodu la tt on factor 

CCS' I CAS" 

of 1.0 

volts 
volts 
ma. 
ma. 

watts 

1250 max. 
—400 max. 
125 max. 
35 max. 

135 max. 

1600 max. 
—400 max. 
125 max. 
40 max. 
200 max. 

PLATE DISSIPATION  35 max. 50 max. watts 

Typical Operation: 

DC Plate Voltage 1000 1250 1600 volts 

DC Grid Voltage' ~5 
3900 

—150 
5000 

—170 
4600 

volts 
ohms 

Peak RF Grid Voltage. 270 270 300 volts 
DC Plate Current 120 100 125 ma. 
DC Grid Current (Approx.)° 35 37 ma. 
Driving Power (Approx.)°. 9 7.5 10 watts 
Power Output (Approx.). 90 95 150 watts 

® ODt ained Dy grid resistor of value shown orDy partial self-Dias methods. 

RF POWER AMPLIFIER d OSCILLATOR — Class C Tele raphy 
(ey-down coridit{ons yer tube wit Aout sodula ttion~

Maximum Ratings, Absolute 

DC PLATE VOLTAGE 
DC GRID VOLTAGE  
DC PLATE CURRENT 
DC GRID CURRENT  
PLATE INPUT  
PLATE DISSIPATION  

Typical Operation: 

Values: 
CCS' I CAS" 

volts 
volts 

ma. 
ma. 

watts 
watts 

1500 max. 
—400 max. 
150 max. 
35 max. 
170 max. 
50 max. 

2000 max. 
—400 max. 
150 max. 
40 max. 
300 max. 
75 max. 

DC Plate Voltage 1250 1500 2000 volts 
150 —150 —150 volts 

DC Grid Voltage ~ 4 0 4300 4200 ohms 
8~ 940 ~0 ohm5 

Peak RF Grid Voltage. 290 300 280 volts 
DC Plate Current 135 125 150 ma. 
DC Grid Current (Approx.)° 35 35 36 ma. 
Driving Power (Approx.)° 9 9.5 9 watts 
Power Output (Approx.). 125 140 225 watts 

+Indicates a change. 
• N ° m G:

See next page. 
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TRANSMITTING TRIODE 

X08

• Continuous Commercial Service. 

•• Inte nnittent Commercial and Amateur Service. 

~ Su Dj ect to wide variations as explained on sDeet TUBE RATINGS in 
General Section. 

m Modulation e55en ti al ly negative may De used if the positive peak 01 
tDe audio-f red uency envelope does not exceed 1155 oT the carrier 
conditions. 

L1 Obtained Trom fixed supply, Dy gritl resistor (Y300, N300, N200) or 
Dy ca tootle resistor (000, 9tl0, 000). 

ND TE: wn en the BOB is used in the final am pl iTi er or a preceding stage 
of a Lra nsmitt er tlesigned for Dreak-in operation and oscl llator key-
ing, a Small amount of fixed-Dias must De used LO maintain plate 
current at a safe value. MitD a plate voltage of 2000 volts, a 
fixed Dias of at least -30 volts should De used. 

Data on operating frequencies for the 808 are given 
on the sheet TRANS. TUBE RATINGS vs FREQUENCY 

MEDIUM 
CAP 

G22 BULB 

SMALL CAP 

15/8 t. 

} %4 1316 " 
MA X. 

1 MEDIUM-SHELL 
SMALL 4-PIN 
BAYONET BASE 

2 13 16 MAX. 

P 

5 /q 

t 3/lg~ 

5 7/6 

t 3/ 16 

THE PLANE THROUGH THE TUBE AXIS AND CENTER OF GRID 

CAP MAY VARY FROM THE PLANE THROUGH THE TUBE AXIS 

AND CENTER OF BAYONET PIN BY AN ANGULAR TOLERANCE 

I MEASURED ABOUT THE TUBE AXISI OF 10°. 
92CM-4677R3 

APRIL 15, 1947 TI18E oerARrMerrt 
tA010 COt10[ATION OF AIIFtIU. WLL[ISON, NEW 1[tSFY 

CE-4E77R3 
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AVERAGE PLATE CHARACTERISTICS 
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TYPICAL CHARACTERISTICS 
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809 
TRANSMITTING TRIODE 

GENERAL DATA 

Electrical: 

Filament, Thoriated Tungsten: 
Voltage  6.3 
Current  2.5 

Amplification Factor 50 
Direct Interelectrode Capacitances: 
Grid to Plate  6.7 
Grid to Filament 5.7 
Plate to Filament. 0.9 

ac or do volts 
  amp 

µµf 

µµf 

µµf 

Mechanical: 

Mounting Position. Vertical, base down; or Horizontal, 
pins 1 & 4 in vertical plane 

Overall Length   * . 6-13/32" t 5/32" 
Seated Length  5-25/32" t 5/32" 
Maximum Diameter   2-7/16" 
Bulb   ST-19 
Cap  Medium 
Base   Medium-Shell Small 4-Pin Micanol, Bayonet 

Basing Designation for BOTTOM VIEW   3G 

Pin 1 -Filament 
Pin 2 -No 

Connection 

AA=PLAN[ Of ELCCTROOES 

Pin 3 -Grid 
Pin 4 -Filament 
Cap - Plate 

AF POWER AMPLIFIER ~ MODULATOR - Class B 

Maximum Ratings, Absolute Values: 

CCS~ ICAS~

DC PLATE VOLTAGE 750 max. 
MAX.-SIGNAL ~ PLATE CUR.` 125 max. 
MAX.-SIGNAL PLATE INPUT' 75 max. 
PLATE DISSIPATION'   25 max. 

1000 max. volts 
125 max. ma. 
100 max. watts 
30 max. watts 

Typical Operation: 

On less otAe~mtise s4ec;fled, values are for 2 tubes 

DC Plate Voltage  750 700 1000 
DC Grid Voltagek  -4.5 0 -9 
Peak AF Grid-to-Grid Voltage 145 160 155 
Zero-Signal DC Plate Current 40 70 40 
Max.-Signal DC Plate Current 200 250 200 
Effective Load Resistance 

(plate-to-plate) 8400 6200 11600 

~, ~, ~~, Af; See next page. 

volts 
volts 
volts 
ma. 
ma. 

ohms 

E-Ino icates a cna nge. 

F 

F 

DEC. 20, 1946 tub ovrwRr~r+r 
uoio coRnxAnoN or Aree~u, wunsoN, NEw iEes[r 
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809 
TRANSMITTING TRIODE 

Max.—Signal Driving 
Power (Approx.) . 

Max.—Signal Power 
Output (Approx.) . 

2.5 I 3. a 

105 ~ 120 

2.7 watts 

145 watts 

RF POWER AMPLIFIER - Class B Telephony 

Carrier conditions per tube for use with a au. sodulation Tae for of 1.0 

Mazi~au~ Ratinya, Absolute Values: 

CCSa ICAS~

DC PLATE VOLTAGE  750 max. 1000 max. volts 
DC PLATE CURRENT  50 max. 60 max. ma. 
PLATE INPUT 37.5 max. 45 max. watts 
PLATE DISSIPATION 25 max. 30 max. •watts 

Typical Operation: 

DC Plate Voltage 500 750 1000 volts 
DC Grid Voltagef -5 -10 -30 volts 
Peak RF Grid Voltage 35 40 60 volts 
DC Plate Current 50 50 45 ma. 
DC Grid Current (Approx.)° 6 5 4 ma. 
Driving Power (Approx.)°a 1.4 1.4 1.5 watts 
Power Output (Approx.) 7.5 12.5 15 watts 

PLATE-MODULATED RF POWER AMPLIFIER - Class C Telephony 

Carr{er conditions per tube for use wi to a ens. sodulation facto+ of 1.0 

Maxllllual Ratings, Absolute Values: 

DC PLATE VOLTAGE  
DC GRID VOLTAGE 
DC PLATE CURRENT  
DC GRID CURRENT 

CCS~ ICAS~

volts 
volts 
ma. 
ma. 

600 max. 
—200 max. 
83 max. 
35 max. 

750 max. 
—200 max. 
100 max. 
35 max. 

PLATE INPUT 50 max. 75 max. watts 
PLATE DISSIPATION 17.5 max. 25 max. watts 

Typical Operation: 

DC Plate Voltage . 500 600 750 volts 
DC Grid Voltage . . -60 -60 -60 volts 

2000 2000 2000 ohms 
Peak RF Grid Voltage 135 135 150 volts 
DC Plate Current . 83 83 100 ma. 
DC Grid Current(Approx.)° 32 32 32 ma. 
Driving Power (Approx.)° 3.2 3.2 4.3 watts 
Power Output (Approx.) . 30 38 55 watts 

~ Averaged over any eudio-f reQuency cycle of sine-wave Torn. 
~ For ec filament supply. 

® Obtei ned by grid resistor of value snown or by pa rt iel self-bins met nods. 
~,~ °. ~. see next page. 

DFC. 20, 1946 TU/E OErARTMEM 
ub~o cwn+etnoN a w~tnu, nuntoM, raw xesn 
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809 
TRANSMITTING TRIODE 

RF POWER AMPLIFIER d OSCILLATOR — Class C Telegraphy 

Key-down conditions qer tope without sodulation°O

Maxiaus Ratitlga, A6soiute Yalues: 

DC PLATE VOLTAGE 
DC GRID VOLTAGE  
DC PLATE CURRENT 

CCS~ ICAS~~ 

volts 
volts 

ma. 

750 max. 
—200 max. 

100 max. 

1000 max. 
—200 max. 

100 max.. 
DC GRIC CURRENT  35 max. 35 max. ma. 
PLATE INPUT  75 max. 100 max. watts 
PLATE DISSIPATION  25 max. 30 max. watts 

Typical Operation: 

DC Plate Voltage 500 750 1000 volts 

DC Grid Voltage•• 
—50 —60 
2500 3000 

—75 
3000 

volts 
ohms 

420 500 600 ohms 
Peak RF Grid Voltage. 135 140 160 volts 
DC Plate Current 100 100 100 ma. 
DC Grid Cu rrent(Approx.l° 20 20 25 ma. 
Driving Power (Approx.l° 2.5 2.5 3.8 watts 
Power Output (Approx.l. 35 55 75 watts 

~ Continuous Commercial Service. 

~ Intermittent Commercial antl Amateur Service. 

° Su01'ect Lo wide variations a5 expla inetl on meet TUBE RATINGS in Gen-
eral Section. 

• AL crest of autl io-frequency cycle of sine-wave form. 

°p Modulation essentially negative may De used ii the positive peaty of 
the audio-frequency envelope tices not exceed 115E of the carrier con-
ditions. 

•• ODtai ne0 from Tixed supply. Dy grid resistor (2500, 3000, 3000) or by 
C at node re5 ist or (LL 20,500,600). 

NOTE: when the Bog is used in the final amplifier or a preceding stage 
of a transmitter designed for break-in operation aM oscillator key-
ing, a small amount of fixed-Dias must De used to maintain the plate 
current at a safe value. With a plate voltage of 1000 volts, a fixed 
bias of at least -10 volts should De used. 

Data on operating frequencies for the 809 are given 
on the sheet TRANS. TUBE RATINGS vs FREQUENCY 

DEC. 20, 1946 TUBE DEPARTMENT 
tAoio ooenxAnoM a A.~etiu, MAensou. taw lttstr 
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809 
TRANSMITTING TRIODE 

'~ 2 x/16 MAX. -~ 

MEDIUM CAP 

5T 19 BULB 

MEDIUM-SHELL 
S MAIL 4-PIN 
BAYONET BASE 

6 1332 

t  5 32 

5 X532 

~ 532 

92CM-4835R1 

OEC. 20, 1946 TUBE DEPARTMENT 
IAO10 COR[OIATION Of AMEtIU, NA[t~50N, NEW JERSEY 
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809 
TRANSMITTING TRIODE 
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810 
TZANSMITTING TRIODE 

GENERAL DATA 

Electrical: 

Filament, Thoriated Tungsten: 
Voltage  10   ac or do volts 
Current  4.5 

+Amplification Factor 36 
Direct Interelectrode Capacitances: 
Grid to Plate  4.8 
Grid to Filament 8.7 
Plate to Filament. 12 

amp 

µµf 

lµf 
µµf 

Mechanical: 

.~ Mounting Position. Vertical, base down; or Horizontal, 
pins 1 6 2 in vertical plane 

Overall Length   8-1/2" t 1/4" 
Seated Length  8-3/16" t 1/4" 
Maximum Radius   2-1l8" t 1/8" 
Bulb   T-20 
Cap (top)   Skirted Medium 
Cap (side)   Medium 
Base   Medium Metal-Shell Jumbo 4-Pin, Bayonet 

Basing Designation for BOTTOM VIEW 
~A P 

Pin 1 - No Connection © • © 

Pin 2 -Filament L 

Pin 3 -No Connection o'[~ 

~ CCS~ ICAS~ 

~1 

Pin 4 - Filament 

P -Plate (End Cap) 

~-Grid (Side Cap) 

}~ 
AA=PLANE Or ELECTRODES 

4F POWER AMPLIFIER & MODULATOR - Class  8 
Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE   2500 max. 2750 max. volts 
NAX.-SIGNAL DC PLATE CUR.' 250 max. 250 max. ma. 
~IAX.-SIGNAL PLATE INPUT' 425 max. 510 max. watts 
PLATE DISSIPATION`   125 max. 175 max. watts F 

Typical Operation: 
Un Tess otherwise specified, va Toes are for 2 tubes 

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) 

2000 2250 
-50 -60 
345 380 
60 70 
420 450 

11000 11600 

volts 
volts 
volts 
ma. 
ma. 

ohms 

Averaged over any audio-f rep ue ncy cycle of sine-wave form. 

~, ~,# ; 5ee next page. ~InJ icates a cna nge. 

DEC. 20, 1946 TlleE DEPARTMEM DATA 1 
lADIO CO[10[ATtON OF AME[ICA, NA![IEOI/, NEW JElSEY 
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810 
TRANSMITTING TRIODE 

Max.—Signal Driving 
Power (Approx.) 10 13 watts 

Max.—Signal Power 
Output (Approx.) 590 725 watts 

RF POWER AMPLIFIER — Class ~ Telephony 

CDrrier conditions ber tube for use with a ■az. •odulat{ow factor of 1.0 

Maximum Ratings, Absolute Values: 

CCS~ ICAS~~ 

DC PLATE VOLTAGE  2000 max. 2500 max. volts 
DC PLATE CURRENT  185 max. 185 max. ma. 
PLATE INPUT 185 max. 225 max. watts 
PLATE DISSIPATION 125 max. 175 max. watts 

Typical Operation: 

DC Plate Voltage  1500 2000 2250 volts 
DC Grid Voltagek  —50 —65 —70 volts 
Peak RF Grid Voltage 110 100 100 volts 
DC Plate Current  115 93 100 ma. 
DC Grid Current (Approx.)° 2 2 2 ma. 
Driving Power (Approx.)° • 6 4 4 watts 
Power Output (Approx.) 60 60 75 watts 

PLATE—MODULATED RF POWER AMPLIFIER — Class C Telephony 

Carrier conditions fler tube for use wi to a nax. wodulation factor of I.0 

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE  
DC GRID VOLTAGE 
DC PLATE CURRENT  

CCS~ ICAS~

volts 
volts 

ma. 

1600 max. 
—500 max. 
210 max. 

2000 max. 
—500 max. 
250 max. 

DC GRID CURRENT 70 max. 75 max. ma. 
PLATE INPUT 335 max. 500 max. watts 
PLATE DISSIPATION 85 max. 125 max. watts 

Typical Operation: 

DC Plate Voltage  1250 1600 2000 volts 
DC Grid Voltage®  —200 —200 —350 volts 

4000 4000 5000 ohms 
Peak RF Grid Voltage 370 370 550 volts 
DC Plate Current  210 210 250 ma, 
DC Grid Current (Approx.)° 50 50 70 ma. 
Driving Power (Approx.)° 17 17 35 watts 
Power Output (Approx.) 180 250 380 watts 

k for at Tilame nt supply. 

® Obtained Dy grid resistor of value shown or Dy partial self—D ias met ho0 s. 
~~~~°~~: See next page. tlnd is ates a change. 

DEC. 20, 1946 TUBE DEPARTMENT 
RADIO [OREORATIOM OT AMERICA, NARRISON, EmW 1EKFY 
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810 
TRANSMITTING TRIODE 

RF POWER AMPLIFIER 8 OSCILLATOR — Class C Telegraphy 

Cay-down coed{t{ons qer tube w{Lhout wOdu da t{on °p

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE 
DC GRID VOLTAGE  
DC PLATE CURRENT 
DC GRID CURRENT  
PLATE INPUT  
PLATE DISSIPATION  

Typical Operation: 

CCS~ ICAS~~ 

volts 
volts 
ma. 
ma. 

watts 
watts 

2000 max. 
—500 max. 
250 max. 
70 max. 
500 max. 
125 max. 

2500 max. 
—500 max. 
300 max. 
75 max. 
750 max. 
175 max. 

DC Plate Voltage l;i(lQ 2000 2500 volts 
—120 —160 —180 volts 

DC Grid Voltage~~  { 3000 4000 3000 ohms 
l 415 550 500 ohms 

Peak RF Grid Voltage. 
DC Plate Current 

280 
250 

330 
250 

350 
300 

volts 
ma. 

DC Grid Current (Approx.)° 40 40 60 ma. 
Driving Power (Approx.)°. 10 12 19 watts 
Power Output (Approx.). ~ 2w~ 375 575 watts 

~ Continuous Commercial Service. 
M Intermittent Commercial end Amateur Service. 

° SuD ~ect to wide variations as ex plainetl on sheet TUBE RATINGS in Gen-
era~ Section. 

~ pt crest of audio-frequency r.yc le with modulation factor of 1.0. 

°O Modulation essentially negative may De used iP the positive peak of 
the audio-frequency envelope does not exceed 115E o! the carrier con-
ditions. 

Y Obtained from fixed 5upp ly, by grid resistor (3000,-4000, 3000), or 
by Cathode resistor (N 15, 550, 500). 

N QTE: When the 810 's used in the final amplifier or a preceding stage 
Of a transmitter designed for break-in oDe rat ion end oscillator key-
ing, a small amount of fixetl-Dias must De used to maintain the plate 
current at a sale value. With a plate voltage of 2500 volts, a fixed 
bias of at least -40 volts should De usetl. 

Data on operating frequencies for the 810 are given 
on the sheet TRANS. TUBE RATINGS vs FREQUENCY 

t Indicates a change. 

F 

E 

DEC. 20, 1946 TUBE oErnRr►.t¢Nr 
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TRANSMITTING TRIODE 
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P 
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8 
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f /4 

2 15 6 
3 %q~ 

 L 
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BEAM POWER TUBE 

DATA 

Electrical: 

Filament, Thoriated Tungsten; 
Voltage  10.0 t 5% ac or do volts 
Current at 10.0 volts. 5.0   amp 

Transconductance (Approx.), for plate 
volts = 2000, grl Q—No.2 volts = u00, 
and plate current = 5o ma   3750 µmhos 

Mu-Factor, grid No.2 to grid No. 1, 
for pla a volts = 2000, gritl—N o.2 
volts = u00, and plate current = 50 ma 6.5 

Direct Interelectrode Capacitances:° 
Grid No.l to plate   0.25 max. µµf 
Grid No.l to filament, grid No. 2, 

and grid No  3   16.3 µµf 
Plate to filament, grid No. 2, 

and grid No  3   14 µµf 

Mechanical: 

Mounting Position: 
Vertical  Base up or down 
Horizontal   Pins 2 and 6 in vertical plane 

Maximum Overall Length   7-1/2" 
Seated Length  6-5/8" t 1/4" 
Maximum Diameter   2-9/16" 
Weight (Approx.)   8 oz 
Bulb   T-20 
Cap  Medium (JETEC No.Cl-5) 
Base   Medium-Metal-Shell Giant 7-Pin 

with Bayonet (JETEC No. A7-17) 
BOTTOM VIEW   56A 

Pin 5 -Grid No. 3, 
Int. Shield 

Pin 6 -No 
—" Connection 

Pin 7 - Fi lament 
Cap -Plate 

Basing Designation for 

Pin 1 -Filament 
Pin 2 -No 

Connection 
Piri 3 -Grid No.2 A 
Pin 4 -Grid No.l 

AA=PLANE OC EI CCTPODE$ 

AF POWER AMPLIFIER b MODULATOR - Class Afll~ 

Maximum Ratings, Absolute values: 

ccs• rcas•• 
DC PLATE VOLTAGE   2250 max. 
DC GRID-No.2 (SCREEN) VOLTAGE  1100 max. 
MAX.-SIGNAL DC PLATE CURRENT`  180 max. 
MAX.-SIGNAL PLATE INPUT' 360 max. 
MAX.-SIGNAL GRID-No.2 INPUT' 22 max. 
PLATE DISSIPATION'   100 max. 

2500 max. volts 
1100 max. volts 
225 max. ma 
450 max. watts 
22 max. watts 
125 max. watts 

° Without external 5n ielo antl with Dase Snell floating. 

#, •, ~,': See next page. 

SEPT. 1, 1955 

f Ino icates a change. 

Tuee orvwoN 
RADIO COIN7RATION Of AMERIG, INRRISON, NEW JERSEY 
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BEAM POWER TUBE 

Typical Operation: CCS~ ~ ICAS~~ 

Values are for 2 tubes 

DC Plate Voltage 1500 2000 2250 2500 volts 
DC Grid-No.3 
(Suppressor) Voltaget 0 0 0 0 volts 

DC Grid-No.2 Voltage" 750 750 750 750 volts 
DC Grid-No.1 (Control-

Grid) Voltage:®
From fixed-bias source -85 -90 -95 -95 volts 

Peak AF Grid-No.l-to- 
Grid-No.i Voltages . 160 160 170 180 volts 

Zero-Signal DC Plate 
Current 50 50 50 50 ma 

Max.-Signal DC Plate 
Current 305 265 255 290 ma 

Zero-Signal DC Grid-
No.2 Current 2 2 2 2 ma 

Max.-Signal DC Grid-
No.2 Current 45 43 53 54 ma 

Effective Load Resist-
ance (Plate to plate) 9300 16000 20000 19000 ohms 

Max.-Signal Driving 
Power (Approx.). 0 0 0 0 watts 

Max.-Signal Power Out-
put (Approx  ) 260 335 380 490 watts 

Maximum Circuit Values (CCS or ICAS): 
Grid-No.l-Circuit Resistance:~'~ 

With fixed bias 30000 max. ohms 
With cathode bias Not recommended 

RF POWER AMPLIFIER - Class B Telephony 

Carrier conditions 9er tube with a twx. •od ulation factor of 1.0 

Maximum Ratings, Absolute Values: 
CCS~ ICAS~~ 

DC PLATE VOLTAGE   2000 max. 2250 max. volts 
DC GRID-No.2 (SCREEN) VOLTAGE. 400 max. 400 max. volts 
DC PLATE CURRENT   100 max. 125 max. ma 
PLATE INPUT  150 max. 200 max. watts 
GR~C-No.2 INPUT  15 max. 20 max. watts 
PLATE DISSIPATION  100 max. 125 max. watts 

# Subscript 1 indicates that grid-No.t current does not flow during any 
part of the input cycle. 

a wve rages aver any audio-Trequency cycle of sine-wave form. 

yy Preferably obtained from a separate source or from the plate-v of rage 
supply with a voltage divider. 

Tne driver stage snou ld be caPab le of su ODly ing the Mo.t grids of the 

class ~Bt stage with the specified driving voltage at low Oist onion. 

~, ~ ,t, ~,;~: See next Dag e. + Indicates a cn doge. 

SEPT. 1, 1955 
RME OIVKION 

f.1010 COtfOtATION Or wMFtiG, MwttISOr1. NEW 1[tSfY 
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BEAM POWER TUBE 

Typical Operation; CCS~ ICAS~~ 

DC Plate Voltage  1500 2000 2250 volts 
DC Grid-No.3 (Suppressor) 

Voltaget 0 0 0 volts 
DC Grid-No.2 Voltage  400 400 400 volts 
DC Grid-No.l (Control-

Grid) Voltage®~  -60 -75 -60 volts 
Peak RF Grid-No.l Voltage. 70 80 70 volts 
DC Plate Current  100 75 85 ma 
DC Grid-No.2 Current  4 3 3 ma 
DC Grid-No.l Current  * * * ma 
Driving Power°®"  • • • watts 
Power Output (Approx.)  50 50 70 watts 

Maximum Circuit Values (CCS or ICAS): 

Grid-No.l-Circuit Resistance 30000 max. ohms 

GRID-MODULATED RF POWER AMPLIFIER - Class C Telephony 

Carrier conditions yer tube with a sax. wodu lotion factor of ].0 

Maximum Ratings, A6sotute values: 

CCS~ ICASs~ 

DC PLATE VOLTAGE   2000 max. 2250 max. volts 
DC GRIC-No.2 (SCREEN) VOLTAGE. 400 max. 400 max. volts 
DC GRID-No.l (CONTROL-

GRID) VOLTAGE   -200 max. -200 max. volts 
DC PLATE CURRENT   100 max. 125 max. ma 
PLATE INPUT  150 max. 200 max. watts 
GRID-No.2 INPUT  15 max. 20 max. watts 

100 max. 125 max. watts PLATE DISSIPATION 

Typical Operation: 

DC Plate Voltage   1500 2000 
DC Grid-No.3 (Suppressor) 

Voltaget  0 0 
DC Grid-No.2 Voltage   400 400 
DC Grid-No.l Voltage~~   -140 -120 
Peak RF Grid-No.l Voltage. 145 120 
Peak AF Grid-No.i Voltage. 60 60 
DC Plate Current   70 75 
DC Grid-No.2 Current  
DC Grid-No.1 Current  
Driving Power 
Power Output (Approx.)  

*3 *3 

❑❑ °° 

40 50 

2250 volts 

0 volts 
400 volts 

-110 volts 
135 volts 
55 volts 
g5 ma 

2.5 ma 
* ma 
°O watts 
75 watts 

i~ The type of input coupl ingg network used shoultl not introduce too much 
resistance in the grid—No.3 circuit. Transformer or impedance coupling 
tleviCeS are recommended. When the 813 i5 operated in cl a55 AB1 servlCe, 
only fixed Dias should be used. 

Use of a fixed supply or oy passed cathode resistor is recommended. 

° At crest of audio—frequency cycle with a modulation factor of 1. 0. 

• Never more than 2 watts. 

~, ~ ,t, ®, * , ~,u, °° : See next page. + Indicates a change. 

SEPT. 1, 1955 n~ av~o►+ 
AADIO CORfORAtION Of AMERICA, NA0.AISON, NFW JERSEY 
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BEAM POWER TUBE 

Maximum Circuit Values (CCS ar ICAS): 

Grid-No.l-Circuit Resistance: 
With fixed bias  30000 max. ohm 
With cathode bias  Not recommende 

PLATE-MODULATED RF POWER AMPLIFIER - Class C Telephony 

Carrier conditions yer tube wti tb a wax. Rtodu la lion factor of 1.0 

Maximum Ratings, Absolute Values: 

CCS 

DC PLATE VOLTAGE 1600 max. 
DC GRID-No.2 (SCREEN)~VOLTAGE. 400 max. 

DC GRID-No.i (CONTROL-GRID) 
bOLTAGE  -300 max. 

ICAS~~ 

2000 max, 
400 max. 

-300 max. 
DC PLATE CURRENT  150 max. 200 max. 
DC GRID-No.1 CURRENT  25 max. 30 max. 
PLATE INPUT 240 max. 400 max. 
GRID-No.2 INPUT 15 max. 20 max, 
PLATE DISSIPATION 67 max. 100 max, 

Typical Operation: 

DC Plate Voltage  1250 1600 2000 
DC Grid-No.3 (Suppressor) 

Voltaget  0 0 0 
DC Grid-No.2 Voltage•• 300 300 350 
From a se rtes resistor of. 27000 43000 41000 

~ Grid-No.l Voltageff -160 -160 -175 
From a grtd resistor of. 12500 13500 11000 

Peak RF Grid-No.i Voltage. 250 250 300 
DC Plate Current  150 150 200 
DC Grid-No.2 Current  35 30 40 
DC Grid-No.l Current (Approx.) 13 12 16 
Driving Power (Approx.)~g. 2.9 2.7 4.3 
Power Output (Approx.) 140 180 300 

Maximum Circuit Values (CCS or ICAS): 

Grid-No.l-Circuit Resistance   30000 max. ohms 

* Usually negl igible. 

u ODtai ned from fined supply, or cat hotle resistor unbypassed for audio 
frequencies. 

~~ RF driving power i5 never more than 2 watts. AF Dower is usually not 
mare loan 1. wat A. 

•• dDtai ned from a separate sou rce modul aced along with the plate supply, 
or Prom the modulated plate supply through a series resistor of the 
value shown Tor each operating condlt ion. 
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BEAM POWER TUBE 

RF POWER AMPLIFIER &OSCILLATOR - Class C Telegraphy 

Xey-doNm conditions qer tube without amylitude modulation 

Maximum Ratings; Absolute Values: 

CCSm ICAS~

DC PLATE VOLTAGE  2000 max. 2250 max. volts 
DC GRID-No.2 (SCREEN) VOLTAGE. 400 max. 400 max. volts 
DC GRID-No.l (CONTROL-

GRID) VOLTAGE -300 max. -300 max. volts 
DC PLATE CURRENT  180 max. 225 max. ma 
DC GRID-No.l CURRENT  25 max. 30 max. ma 
PLATE INPUT 360 max. 500 max. watts 
GRID-No.2 INPUT 22 max. 22 max. watts 
PLATE DISSIPATION 100 max. 125 max. watts 

Typical Operation: 

DC Plate Voltage 1250 1500 2000 2250 volts 
DC Grid-No.3 (Suppressor) 

Voliagej   0 0 0 0 volts 
DC Grid-No.2 Voltage~~ . 300 300 400 400 volts 
From a series 

resistor of. 27000 40000 36000 46000 ohms 
DC Grid-No.l Voltage®tt$ -75 -90 -120 -155 volts 
From a grid resistor of 6000 7500 12000 10000 ohms 
From a cathode 

resistor of• 330 400 520 565 ohms 
Peak RF Grid-No.l Voltage 160 175 205 275 volts 
OC Plate Current 180 180 180 220 ma 
DC Grid-No.2 Current 35 30 45 40 ma 
DC Grid-No.l Current 

(Approx  )   12 12 10 15 ma 
Driving Power (Approx.)'ae' 1.7 1.9 1.9 4.0 watts 
Power Output (Approx.) 17U 210 275 375 watts 

Maximum Circuit Values (CCS or ICAS): 

Grid-No.l-Circuit Resistance   30000 max. ohms 

~ Intermittent Commercial and Amateur Service. 

® For ac filament su 1 DP Y• 

ttObtained from a grid-No.i resistor, from cathode resistor, or 9rom a 
ombination of grltl-No.i rest stor with either fixetl supply or cathode 
real st Or. 

• 

• 

Modulation essentially negative may be used it the positive peak of 
the audio-frequency envelope does not exceed 1157 of the carrier 
conditions. 

Obtained from a 5e pa rate Source, from the plate-voltage supply with a 
voltage divider, or through a series resistor of the value shown for 
each operating condition. A series grid-X0.2 resistor should De used 
only when Lhe 813 is used in a clrcul t. which is not keyed. Grid-N o.2 
voltage must not exceed 800 volts under key-up conditions. 

If preceding stage is keyed, the grid-No.1 bias must be obtained 
parts ally from of fixed supply in order too limit the plate current and, 
the re to re, the plate dissl pation to a safe value. 

~, t, ~: See next page. ~- Indicates a change. 
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BEAM POWER TUBE 

SELF-RECTIFYING OSCILLATOR or AMPLIFIER - Class C 

Maximum CCS' Ratings, Absolute Values: 

AC PLATE VOLTAGE (RMS)   2800 max, volts 
AC GRID-No.2 (SCREEN) VOLTAGE (RMS). 550 max. volts 
DC GRID-No.l (CONTROL~RID) VOLTAGE. -100 max. volts 
DC PLATE CURRENT   95 max. ma 
DC GRIC-No.l CURRENT   10 max. ma 
PLATE INPUTa~  295 max. watts 
GRID-No.2 INPUT'~~'  22 max. watts 
PLATE DISSIPATION  100 max. watts 

Typical Operation: 

AC Plate Voltage (RMS)   2800 volts 
DC Grid-No.3 (Suppressor) Voltaget 0 volts 
AC Grid-No.2 Voltage (RMS)00   530 volts 
DC Grid-No.l Voltage~~   -37 volts 
From a grid resistor of  37000 ohms 

DC Plate Current   95 ma 
DC Grid-No.2 Current   12 ma 
DC Grid-No.l Current (A~I'ox.)   1 rna 
Driving Power (gpprox.) $   1 watt 
Output-Circuit Efficiency (Approx  )   75 per cent 
Useful Power Output (Approx  )   170g watts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance   30000 max. ohms 

AMPLIFIER or OSCILLATOR - Class C 

With Separate, Rectified, Unfiltered, Single-Phase, 
Full-Wave Plate and Grid-No.a Suyyly 

Maximum CCS' Ratings, Absolute Values: 

DC PLATE VOLTAGE   1800 max. volts 
DC GRID-N o.2 (SCREEN) VOLTAGE  360 max. volts 
DC GRID-No.l (CONTROL-GRID) VOLTAGE. -200 max. volts 
OC PLATE CURRENT   190 max. ma 
DC GRID-No.l CURRENT   22 max. ma 
PLATE INPUT$$  360 max. watts 
GRID-No.2 INPUT$$  22 max. watts 
PLATE DISSIPATION  100 max. watts 

' Continuous Commercial Service. 

~ Power input is 1.11 times the product of the ac voltage (rms) and the 
do current. 

$ From a sell-rectified driver. 

~ Obtainetl from a separate ac supply in pn ase with the pt ate supply or 
from a low-voltage tap on the plate iransforme r, use of a g n d-po.2 
series voltage-dro DPi ng resistor is not rec ommentletl. 

$$ Power input is 1.23 times the product of do voltage and do current. 

t,", N•~: See next page. -► Indicates a cn ange. 
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BEAM POWER TUBE 

Typical Operation: 
DC Plate Voltage  1800 volts 
DC Grid-No.3 (Suppressor) Voltaget  0 volts 
DC Grid-No.2 Voltages   250 volts 
DC Grid-No.i Voltagel~  -120 volts 
From a grid resistor of   10000 ohms 

DC Plate Current  160 ma 
DC Grid—No.2 Current  37 ma 
DC Grid—No.1 Current (Approx  )   12 ma 
Driving Power (Approx.)~t®®   2 watts 
Output—Circuit Efficiency (Approx,) 75 per cent 
Useful Power Output (Approx.)   210 watts 

Maximum Circuit Values: 

Grid—No.l—Circuit Resistance  30000 max. ohms 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Nin. Max. 

Filament Current  1 4.7 5.3 amp 
Direct Interelectrode 

Capacitances: 
Grid No.l to plate  2 — 0.25 µµf 
Grid No.1 to filament, 

grid No. 2, and grid 
No  3   2 13 19.6 µµf 

Plate to fi lament, grid 
No. 2, and grid No.3 2 10.5 17.5 µµf 

Plate current (1) 1  3 35 65 ma 
Plate current (2)   1,4 - 2 ma 
Grid-No.2 current   1,3 - 4 ma 
Useful power output   1,5 198 - watts 

Note 1: With 10 volts dd On filament 

Note 2: With no external shield and with base Snell floating. 

Note 3: With d< plate voltage of 2000 volts, gritl No.3 connect etl to negative 
filament terminal, do rid—No.2 voltage of u00 volts, antl do grid—
No.i voltage oP —35 volts. 

Note u: Witty Oc plate voltage oP 2000 volts, grid No.3 connected to negative 
filament terminal, do gri0—No.2 voltage of u00 volts, and do grid—
No.1 voltage bf —00 volts. 

Note 5: In a self—excA teo osci llator with tic plate voltage of 2000 volts, 
grid No_3 c ectetl to negative fi lament terminal, do gr —No.2 
v oltage of ou00 volts, do grid—No.1 current of 9.6 to SLL ~u ma, 
gri o-No.l resistor of 10000 3 104 ohms, dC plate current of 18G ma, 
and frequency of SS Nc. 

t Grid xo.3 shoultl De connected to mitl—tap on filament—transformer 
secontla ry winding o-r to negative end of fi lament operated on tic. 

B~ Value shown for each ope rating condition is power requi red by gritl No.1 and 
Di asing tlevice when the 013 is operated at frequency cuff is gently low to 
avoid nigh—frequency losses. AL moderate frequencies, the tlriver stage 
should be capable of providing about twice the tab ul a[etl value; at nigher 
Frequencies, the driver staye may have to supply 3 to 10 times the 
value shown. 

M ~. ~. ~: See next page. + Indicates a change. 
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BEAM POWER TUBE 

N oDtainea from a grid-xo.l resistor of the value shown or from a 
combination of grid-N o.1 resistor and cathode resistor. Fixed-bias 
Ope rBLlOn i5 not recommended. The Dias re E:l 5LOr5 Should not be by-
passed Por the plate and grid-x o.2 voltage supply frequency. 

This value of useful yower is measured at load of output circuit 
having indicated elf ici ency. 

~ Obtained fran a separate, rectified, unfiltered, single-phase, f~~ll-
wave supply in phase wf th the plate supply, or from the rectified, 
unfiltered, single-phase, full-wave supply Dy means of taps on the 
plate transformer. 

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

Data on operating frequencies for the 813 are given 
on the sheet TRANS. TUBE RATINGS vs FREQUENCY 

MEDIUM 
CAP --

JETEC Ns q-5 

T20 BULB 

MEDIUM-
METAL-SHELL 
GIANT 7-PIN 
BAYONET BASE 

JETEC N~ AT-17 

+2 9/jb MAX. 

6 5/8 
* ~w 

7 /z~ 
MAX. 

92CM-4963R3 

SEPT. 1, 1955 
iL18EA DIVKION 

t~ol0 COIIOI~iION Of ~, EISON, HEW lF lSFY 

~uTA 4 



r 

813 

AVERAGE CHARACTERISTICS 
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AVERAGE CHARACTERISTICS 
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AVERAGE CHARACTERISTICS 

E f = 10 VOLTS AC 
GRID-Ns2 VOtT5=750 
GRID Ns 3 CONNECTED TO CENTER TAP 
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AVERAGE CHARACTERISTICS 

E~=IOVOLTS AC 
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BEAM POWER TUBE 

AVERAGE CHARACTERISTICS 
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TRANSMITTING BEAM POWER AMPLIFIER 

GENERAL DATA 

Electrical: 

Filament, Thoriated Tungsten: 
Voltage  10 t 0.5 ac or do volts 
Current 3  25 amp 

Transconductance (Approx.) 
for plate current of 39 ma. 330D   {Jmh05 

Direct Interelectrode Capacitances'O
Grid No.l to Plate 0.15 max  µµf 
Input  13.5 µµf 
Output   13.5 µµf 

o Mitnout ext ern at shielding. 

Mechanical: 

Mounting Position  Vertical, base down; Horizontal, 
pins 2 8 4 in vertical plane 

Overall Length   7-7/16" t 1/4" 
Seated Length  6-13/16" t 1/4" 
Maximum Diameter   2-1/16" 
Bulb   T-16 
Cap  Small 
Base   Medium-Shel l Small 5-Pin, Micanol 

5J Basing Designation for BOTTOM VIEW  

Pin 1 - Filament 

Pin 2 -Grid No.2 

Pin 3 -Grid No.l 

Pin 4 -Grid No.3 

Pin 5 -Filament 

Cap - Plate 

RF POWER AMPLIFIER - Class B Telephony 

Carrier conditions ber tube for use miih a saz. soda la lion facto+ of ].0 

Maximum Ratings, Absolute Values: 
CCS~ ICAS~~ 

DC PLATE VOLTAGE   1250 max. 1500 max. volts 
DC GRID-No.2 (SCREEN) VOLTAGE  400 max. 400 max. volts 
DC PLATE CURRENT 60 max. 60 max. ma 
PLATE INPUT  75 max. 90 max. watts 

GRID-No.2 INPUT  6.7 max. 6.7 max. watts 
PLATE DISSIPATION  50 max. 60 max: watts 

Typical Operation: 

DC Plate Voltage   100D 1250 1500 volts 
DC Grid-No.3 (Suppressor) 

Voltaget   0 0 0 volts 
DC Grid-No.2 Voltage 200 200 250 volts 
DC Grid-No.l (Control-

Grid) Voltage ®. -28 -28 -35 volts 

~, ~ ,t,®: See next page. F_Indicntes a cnange. 

NOV. 15, lg4$ TUBE DEPARTMENT 
AADIO CORIORATION OF AMERICA, NARRISON, NEW JE RSFY 
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814 

TRANSMITTING BEAM POWER AMPLIFIER 

CCS' ICASaa

Peak RF Grid-No.l Voltage. 50 50 56 volts 
DC Plate Current  60 60 60 ma 
DC Grid-Nc.2 Current 1.3 1 1.5 ma 
DC Grid-No.l Current 

(Approx.)' 1.8 1.8 1.5 ma 
Driving Power (Approx.)~' 0.65 0.65 0.85 watt 
Power Output (Approx.) 20 25 30 watts 

GRID-MODULATED RF POWER AMPLIFIER - Class C Telephony 

Carrier conditions 4er tube for use with a aaz. aodu la tti on factor of 1.0 

Maximum Ratings, Absolute Values: 
CCS' ICAS" 

DC PLATE VOLTAGE  1250 max. 1500 max, volts 
DC GRID-No.2 (SCREEN) VOLTAGE. 400 max. 400 max. volts 
DC GRID-No.l (CONTROL-

GRID) VOLTAGE. -250 max. -250 max. volts 
DC PLATE CURRENT  60 max. 60 max. ma 
PLATE INPUT 75 max. 90 max. watts 
GRID-No.2 INPUT 6.7 max. 6.7 max. watts 
PLATE DISSIPATION 50 max. 60 max. watts 

Typical Operation: 

DC Plate Voltage  1000 1250 1500 vo is 
DC Grid-No.3 (Suppressor) 

Voltaget  0 0 0 vo is 
DC Grid-No.2 Voltage 200 200 250 vo t5 
DC Grid-No.l Voltage® -100 -100 -]20 vo is 
Peak RF Grid-No.l Voltage. 129 129 150 vo is 
Peak AF Grid-No.l Voltage. 64 64 90 vo is 
DC Plate Current  60 60 60 ma 
DC Grid-No.2 Current 2 1.4 3 ma 
DC Grid—No.l Current 

(Approx.)`. 3 2.8 2.5 ma 
Driving Power (Approx.)~' 2.5 2.3 4.2 watts 
Power Output (Approx.) 25 29 35 watts 

PLATE-MODULATED RF POWER AMPLIFIER -Class C Telephony 

Carrier conditions 4er LuDe for use wt to a aax. aoduia tion factor of 1.0 

Maximum Ratings, Absolute Values: CCS• 

DC PLATE VOLTAGE   1000 max. 
DC GRIC-No.2 (SCREEN) VOLTAGE  400 max. 
DC GRID-No.l (CONTROL-GRID) 

VOLTAGE   -300 max. 

ICAS'a 

1250 max. volts 
400 max, volts 

-300 max. volts 

~ AL crest of audio—frequency cycle wi th a modulation factor of 1. 0. 

', ~ ,t,',*: see next page. vindicates a change. 

NOV. 15, 1948 
TUBE DEVARTMENT 

RADIO CORIOtATION Of AMfiIU, HARRISON. NEW JERSEY 
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TRANSMITTING BEAM POWER AMPLIFIER 

DC PLATE CURRENT  
DC GRID-No.l CURRENT  
PLATE INPUT 
GRID-No.2 INPUT 
LATE DISSIPATION 

CCS• ICAS~•
ma 
ma 

watts 
watts 
watts 

120 max. 
15 max. 
120 max. 
6.7 max. 
34 max. 

150 max. 
15 max. 
180 max. 
6.7 max. 
50 max. 

Typical Operation: 

DC Plate Voltage  900 1000 1250 volts 
DC Grid-No.3 (Suppressor) 

Voltaget  0 0 0 volts 

DC Grid-No.2 Voltage ~ . 300 
40000 

3~ 
40000 

300 
48000 

volts 
ohms 

DC Grid-No.l Voltagett® -150 
15000 

-150 
15000 

-150 
15000 ... 

volts 
ohms 

Peak RF Grid-No.l Voltage. 215 222 222 volts 
DC Plate Current  120 120 144 ma 
DC Grid-No.2 Current . 15 17.5 20 ma 
DC Grid-No.l Current 

(Approx.)' 10 10 10 ma 
Driving Power (Approx.)' 2 2 2 watts 
Power Output (Approx.) 76 87 130 watts 

u 
Obtained pref erabty from modul at ed plate-voltage suDD1Y Lh rough resistor 
of value shown, 

RF POWER AMPLIFIER 71 OSCILLATOR- Class C Telegraphy 

,Ley-down conditions ber tube w{tAout uodula tio+t 

Mexi~aum Ratings, A6rolute Values: 
CCS~ 

DC PLATE VOLTAGE   1250 max. 
^{DC GRID-No.2 (SCREEN) b'OLTAGE  400 max. 

DC GRID-No.l (CONTROL-
GRID) VOLTAGE. -300 max. 

DC PLATE CURRENT   150 max. 
DC GRID-No.l CURRENT   15 max. 
PLATE INPUT  180 max. 
GRID-No.2 INPUT  10 max. 
PLATE DISSIPATION  50 max. 

Typical Operation: 

ICAS~~ 
1500 max. volts 
400 max. volts 

-300 max. volts 
150 max. ma 
15 max. ma 
225 max. watts 
10 max. watts 
65 max. watts 

DC Plate Voltage  1000 1250 1500 
DC Grid-No.3 (.Suppressor) 

Voltaget  0 0 0 
300 DC Grid-No.2 Voltageaa's {40 00 42 00 50000 

70 -80 -90 
OC Grid-No.l Yoltagett® 7000 8000 9000 

l 395 455 490 
Peak RF Grid-No.1 Voltage. 150 165 170 

NOV. 15, 1948 

See next Dage. 

TUBE DEPARTMENT 

volts 

volts 
volts 
ohms 
volts 
ohms 
ohms 
volts 

<—Indicates a mange.

DATA 2 
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NOTE 3: 

NOTE 

814 

TRANSMITTING BEAM POWER AMPLIFIER 

ccs• ICAS••

DC Plate Current  150 144 150 ma 
DC Grid-No.2 Current 17.5 22.5 24 ma 
DC Grid-No.l Cu r. (Approx.)` 10 10 10 ma 
Driving Power Approx.)*. 1.35 1.5 1.5 watts 
Power Output (Approx.) 100 130 160 watts 

• Continuous Commercial Service. 

•• Intermittent Commercial 8 Amateur Service. 

t Connect grid No.3 [o mid—point of filament operated on ac, or to the 
negative end of filament operated on dc. 

' For effect or load resistance on Brid current and driving power, refer 
to TUBE RATINGS— Grid Current enC Driving vower in the Cenerat Section. 

ff Obtained Oreferably from grid—xo.i resistor, although comDinat ion of 
either grid-No.l resistor and cat node resistor or grid resist of end 
t fixed supply may De used. 

~ Modulation essentially negative may be used if the positive peak of 
the audio-frequency envelope does not exceed 115T of the carrier con-
Oitions. 

~~ ODt ai ned from a separate source, from the plate—voltage su pplY witD a 
voltage divider, or through a series resistor (x0000, N2000, 50000). 

S It preceding stage is keyed, partial fixed—Dias is required. 

• For a~ fi lament suDDI Y• 

CHARACTERISTICS RANGE VALUES FOR 

Note 

EQUIPMENT 

Nin. 

DESIGN

Nax. 

Fi lament Current  1 3. to 3.40 amp 
Grid No.l - Plate Capacitance 0.15 µµf 

Input Capacitance 11. 1 15.9 µFcf 

Output Capacitance  10. 1 16.9 fµJf 
Plate Current 1 2 48 ma 
Grid-No.2 Current 12 3.5 ma 
Grid-No.l Current 13 22 52 ma 
Power Output  14 120 - watts 

NOTE 1: DC filament volts = 10.0. 

NOTE 2: Witty do plate voltage of 1250 volts; do 
volts; do grid—N o.2 voltage of 300 volts; 
age of —19 volts. 

Witty do 01ate voltage of 175 volts; do 
volts; do gritl—No.2 voltage of 175 volts; 
age of X65 volt 5. 

n: Witty do plate voltage of 125G volts; do 
volts; do grid—No.2 voltage of 300 volts; p 
grid—No.1 current of 10— 15 ma.; grid—No. 
ohms; and frequency of 15 Mc. 

grid—No.3 valta ge or o 
and do grid—No.3 volt— 

grid—Nc.3 voltage of 0 
and do grid—No.i volt— 

grid—No.3 voltage of 0 
late curve nt of 150 ma., 
1 resistor of 8000 t10f 

OUTLINE DIMENSIONS fol Type 814 are the game as those 
for Type 828. 

Data on operating frequencies for the 814 are given 
on the sheet TRANS. TUBE RATINGS vs FREQUENCY. 

—>• Indicates a change. 

V 

NOV. 15, 1948 ;~ DEPARTMENT 
RnDiO CORPORATION G AMFRIG, HARRIEON, NEW JERSEx 
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AVERAGE PLATE CHARACTERISTICS 

WITH ECI AS VARIABLE 

Ef =10 VOLTS D.C. SCREEN VOLTS=300 
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TRANSMITTING BEAM POWER AMPLIFIER 

ut 
~ 100 
W 
a 
1 
<_ 80 
J 
J_
1 

G 
60 

t7 
~ 40 
O 

p 20 
U 

AVERAGE CHARACTERISTICS 
1 I I I ~ I I I I 
TV PE 814 
E f =10 VOLTS O.C. 

_SCREEN VOLTS=300 
BEAM-FORMING-PLATE VOLTS=O 

~'o 
ZA

P 
O 
C 

p70 VOL75 EC =t100 

+80' 

+eo 1
+I40 

0' +f2 

300 

u 2S0 
a 
W 
6 

< 200 
J 
J 

LSD 
Z 
W 
W 

N 
100 

SO 

0 100 200 300 
PLATE VOLTS 

400 

92C-4846 

AVERAGE CHARACTERISTICS 
T I ~ i , i i i 

T VPE 814 -
E f=10 VOLTS D.C. 

VOLTS=300 _ _SCREEN 
BEAM-FORMING-PLATE VOLTS=O 

n ~~ 
2 

O 
r 

`~i O 

VOLTS ECI=t o0 
i20 
0 +80 

* 60 

rao' 

0 100 200 300 400 
PLATE VOLTS 

92C-4847 

APRIL 20, 1938 
0.CA RADIOTRON DIVISION 
Rcn u~NurncnM.W Cover+.. nc. 

92C-4846 
92C-4847 



l~' 1 

815 
.-~ PUSH-PULL R-F BEAM POWER AMPLIFIER 

On less otherwise s~ecif tied, values are for both units 

/'\ 

/^~ 

~"~ 

Heater Coated Unipotential Cathode 
Heater Arrangement Series Parallel 
Voltage f 12.6 6.3 a-c or d-c volts 
Current 0.8 1.6 

Transconductance, for 
plate current of 25 ma. 4000 

Grid-Screen Mu-Factor 6.5 
Direct Interelectrode Capacitances leach unit l: 

Grld—Plate (with external shielding) 0.2 mdx. UNf 

Input 14 uvf 
Output 8.5 i,uf 

Maximum Overall Length 4-9/16" 
Maximum Radius 1-3/16" 
Bulb T-16 
Caps Itwol Small 
Base Large Wafer Octal B-Pin, Sleeve 
RCA Socket Stock No. 9924 
t Should not deviate more than ±70f from the rated value. 
v In circuits where the cathode is not directly connected to the heater, 

the potential difference Det weep neater and cathode should not exceed 
100 volts. 

Nnzimum RattinBs dre Absolute ➢slues 
MAXIMUM CCS and (CAS RATINGS with TYPICAL OPERATING CONDITIONS 

CCS = Continuous Cosserciai Serv{ce 
ICAS = Inte rs4tte nt Co+tae rcial and A>Ra tear Service 

A-F POWER AMPLIFIER d MODULATOR - Class AB2# 

arrp. 

tunhos 

D-C Plate Voltage 
D-C Screen Voltage (Grid #21 
Max.-Sig. D-C Plate Current' 
Max.~ig. Plate Input' 
Max.~ig. Screen Input' 
Plate Dissipation' 
Typical Operation: 

CC3 

400 max. 
225 ntax. 
150 max. 
60 max. 
4.5 max. 
20 max. 

ICAS 

500 max. 
225 max. 
150 max. 
75 max. 

4.5 max. 
25 max, 

volts 
volts 
ma. 
watts 
watts 
watts 

D-C Plate Voltage 400 500 volts 
D-C Screen Voltage"$ 125 125 volts 
D-C Grid Voltage 
(Fixed bias, Grid #lI -15 -15 volts 

Peak A~ Grid-to-Grid Volt. 60 60 volts 
Zero~ig. D-C Plate Current 20 22 ma. 
Max.-Sig. D~ Plate Current 150 150 ma. 
Max.-Sig. D-C Screen Current 32 32 ma. 
Load Resistance 

t Per plate! 1550 2000 ohms 
Effective Load Resistance 
(Plate to plate) 6200 8000 ohms 

Max.-Sig. Driving Powers 0.36 0.36 approx.watt 
Max.-Sig. Power Output 42 54 approx.watts 

~ Subscript 2 indicates that grid current flows Quring some part of input 
cycle. ~ See end of tabulation. 
Averaged over any autl io—frequency cycle of•slne—wave form. 
Driver Stage Should De Ca paDle of Supplying the grids of the class Aey 
s taye with the specified driving power at low distortion. Tne effective 
res l5 to n0e per gr ld Cif[uit of the Class AgZ stage should be kept below 
500 ohms a M the effective impedance at Lhe highest desired response 
frequency should not exceed 700 ohms. t Indicates a change, 

t 

F 

OCT. 1, 1943 
RG VKTOR DIVISION 

tA010 CgIgAT10N Or AMEtlel~ 1uUtIFON, NEW IFtSFY 
DATA 1 



815 

PUSH-PULL R-F BEAM POWER AMPLIFIER 
(continued from Drecedlna Da6e) 

PUSH-PULL R-F POWER AMPLIFIER - Class B Telephony 

Carrier condti Lions pe+ tube for use with a waz. wodu la lion factor of ].0 

CCS ICIS 

D-C Plate Voltage 400 max. 500 max. volts 
D-C Screen Voltage (Grid #21 225 max. 225 max. volts 
D-C Plate Current 75 max. 75 max. ma. 
Plate Input 30 max. 37.5 max. watts 
Screen Input 4.0 max. 4.0 rlax. watts 
Plate Dissipation 20 max. 25 max. watts 
Typical Operation: 
D-C Plate Voltage 400 500 volts 
D-C Screen Voltage** ~ 125 125 volts 
D-C Grid Voltage (Grid #1) ■ -25 -25 volts 
Peak R-F Grid-to-Grid Volt. 50 50 volts 
D-C Plate Current 75 75 ma. 
D-C Screen Current 4 3 ma. 
D-C Grid Current Negl igible ma. 
Driving Power° 0.8 0.7 approx. watt 
Power Output 10.5 13 approx. watts 

GRID-MODULATED PUSH-PULL R-F POWER AMP. -Class C Telephony 

Cnrri er cond{t{ons de♦ tube for use with a wax. woduiatLon factor of 1.0 

CCS ICAS 

D-C Plate Voltage 
D-C Screen Voltage (Grid #21 
D-C Grid Voltage (Grid #11 
D-C Plate Current 
Plate Input 
Screen Input 
Plate Dissipation 
Typical Operation: 

400 max. 
225 max. 

-175 max. 
75 max. 
30 max. 
4.0 max. 
20 nax. 

500 max. 
225 max. 

-175 max. 
75 max. 

37.5 max. 
4.0 max. 
25 max. 

volts 
volts 
volts 
ma. 
watts 
watts 
watts 

D-C Plate Voltage 400 500 volts 
D-C Screen Voltage ~~" 125 125 volts 
d -C Grid Voltage ' ~0 —40 volts 

Peak R-F Grid-to-Grid Volt. 80 80 volts 
Peak A-F Grid Voltage 19 17 volts 
D-C Plate Current 75 75 ma. 
D-C Screen Current 3 3 ma. 
D-C Grid Current 0.4 0.4 approx. ma. 
Drivin° Power° 0.32 0.28 approx. watt 
Power Output 10.5 13 approx. watts 

o AL crest of audio-frequency cycle witn modulation factor of 1.0. 
■ ODta fined prefera0ly frcm a fixed supply. 

PLATE-MODULATED PUSH-PULL R-F POWER AMP. - Class C Telephony 

Carrier condL lions 4er Lwe for use with a wax. wodu La t{on factor Of i.0 

CCS ICAS

D-C Plate Voltage 325 max. 400 max. volts 
D-L Screen Voltage (Grid #21 225 max. 225 max, volts 
D-C Grid Voltage (Grid #11 -175 rmx. -175 max. volts 
D-C Plate Current 125 max. 150 max. ma. 
'~ $: See end of LaO ulat ion. ~[— Indicates a cna nge. 

OCT. 1, 1943 
RCA VICTOR DI'ft510N 

eno~o coeroe~no~ or ,uanu, eu: eisoH, Hew iener 

DarA 1 
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8f5 
PUSH-PULL R-F BEAM POWER AMPLIFIER 

(continued from .p rec ed ing page) 

~' 'y4 ICAS 
D-C Grid Current 7 max. 7 max. ma. 
Plate Input 40 max. 60 max. watts 
Screen Input 4.0 max. 4.0 max. watts 
Plate Dissipation 13.5 max. 20 max. watts 
Typical Operation: 

D-C Plate Voltage 325 400 volts 

D-C Screen Voltageo $ ! 165 175 volts 
110000 15000 ohms 

D-C Grid Voltage § ® -45 -45 volts 
11250 15000 ohms 

Peak R-F Grid-to-Grid Volt. 112 116 volts 
D-C Plate Current 123 150 ma. 
D-C Screen Current 16 15 ma. 
D-C Grid Current 4 3 approx. ma. 
Driving Power 0.2 0.16 approx. watt 
Power Output 30 45 approx. watts 

~ Prefe raD ly obtained from a separate source modulated with the plate 
supply, or o0 to ined from the modulated plate—s uDPly tnrough res lst or 
of value sn own. 

§ OD to ined from grid resistor of value sn awn (per tube) or Dy partial 
Self—Dias methods. 

PUSH-PULL R-F POWER AMPLIFIER dOSCILLATOR-Class C Telegraphy 
dey—down Conditions yer Eube witAout soda is lion ii 

CCS ICAS 
D-C P1 ate Voltage 400 max. 500 max. volts 
D-C Screen Voltage (Grid M21 225 max. 225 max. volts 
D~ Grid Voltage (Grid !11 -175 max. -175 max. volts 
D-C Plate Current 150 max. 150 max. ma. 
D-C Grid Current 7 max. 7 max. ma. 
Plate Input 60 max. 75 max, watts 
Screen Input 4.5 max. 4.5 max. watts 
Plate Dissipation 20 max. 25 max, watts 
Typical Operation: 

D-C fllate Voltage 400 500 volts 
D-C Screen Voltages # 145 200 volts 

15000 17500 ohms 
-45 -45 volts 

D-C Grid Voltages ® ~ 10000 13000 ohms 
260 265 ohms 

Peak R-F Grid-to-Grid Volt. 116 112 volts 
D-C Plate Current 150 150 ma. 
D-C Screen Current 17 17 ma. 
D-C Grid Current 4.5 3.5 approx. ma. 
Driving Power 0.23 0.18  approx. watt 
Power Output 44 56 approx. watts 

It Modulation essentially negative may be used if the pos it lve peak of 
the audio-f req ue ncy envelope does not exceed 335} of the carrier con—
ditions. t: See next Dage. 

~ Obtained }ramose pa rate source, or from the Plate—voltage supply with 
a voltage divider, or tnr ough a series res lst or of the value snow n. 
Tne screen voltage must not exceed 600 volts under key—u coral itions. 
Obtained from fixed supply, by gr id resistor (10000,130001, or cat node 
res i5t or (260, 265). 

® The grid—circuit resistance shoul0 never exceed 15000 on ms (total) Der 
t uDe, Or 30000 ohms pef unit. Any additional Dias required must De 
s uD0l ietl Dy a rat bode resistor or a fixed supply. ~. indicates a Change. 

r 

OCT. 1, 1943 RCA VICTOR DIVISION 
RADIO o0[N)[~TION OF MIERIG, NA[[ISON, NEW JE[SEY 
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815 

PUSH-PULL R-F BEAM POWER AMPLIFIER 
(eon clnu ed Iron Dreced ing page) 

!} PrefefaD ly OD281ned ff0m a 5e pe fate Sou rC e, of from the plate-voltage 
supply witn a voltage divider. 

S In appl ications requiring the use oT screen voltages aD ove i35 volts, 
pr ovis lan should De made for the adjustment of control-grid Dias for 
each unit separately. The necessity for this adj u5t me nt at the lower 
screen voltages depends on the distortion requirements and on whetner 
the plate-dissipation rating is exc eeded at zer o-s ignal plate current. 

Data on operating frequencies for the 815 are given on the 
sheet TRANS. TUBE RATINGS vs FREQUENCY. 

Shielding and by-passing considerations for the 815 
are similar to those given under Type 832-A, 

ULTRA-HIGH-FREQUENCY PLATE-MODULATED 
PUSH-PULL R-F POWER AMPLIFIER 

112-116 MC 

/NOTE 1 
L2 RCA-g15 L; 

_~__ LI IS~  ~\ 

E3 

NOTE 2 

C See L 
C1 C j  Ca 1 1• x 1i' copper meet in-

sulated from cnassis Dy 
mica meet 0.002' thick, 
or 0.0005-D} 'postage 
Stamp' mica condensers 
soldered to chassis with 
shortest DracticaDle L2
1 ea0 s. 

C2 CS Copper discs, 1/16' x li 
Solder discs to 10-32 brass L3
screws i• long, Dri ll and 
tap grid and plate l ines 
far 10-92 strews. 

NOTES 

6.3V~.T-0  +400 V. 
1.6 A. ISO MA. 

TD 
ANTENNA 
FEEDERS 

TO 
MODULATOR 

R 15 J00 on ms, 0.5 watt 
RZ 35000 ohms, 15 watts, adju5t-

aDle. 
L1 i'~dia. coDDer tuDi n4. Length 

f t D' d t f an c Dacl a 
C de pen upon driver tubes 
employed. 
i' die. 
long and 
o et ween 

coDDer 
spaced 

centers. 

tuDi ng, 
aDprox. 

11i' 
7/g' 

i' die. 
long and 
D etween 

copper 
spat ed 

centers. 

tubing, 
app rox. 

17' 
7/g• 

(1) The r-f driver stage should De able to deliver about one watt of use-
ful r-1 power, in order to insure ample grid excitation Tor the ai5. 

(2) Adjust coupl ing oetween L and L2 and tuning of C and C2 for recom-
mended d-c grid current ar the a15. 

(3) L and L mould be of sect ively shielded from L by ametal cnassis, 
o~ Dy a 2vertical metal Datile plate used to moui<t the R15. 

(u) Adjust cou0l in of 'hairpin' antenna Coil to L3 5o that the ampl i-
fier is properly loaded. 

(5) A small lumped Inductance can De suDstit uteri for the amplifier grid 
l ines, if desired. Such a grid coil is preferably tuned Dy va tying 
its inducta n<e rather Loan Dy means of a variable condo n5e r. 

The license extended to the Du rc naser of tubes aDDea rs in the License 
Notice accompanying them, Information contained herein is furnished 
without assuming any oDl igat ions. 

ocr. 1, 19a3 
RCA VKTOR DIVISION 

UDIO CO[r0lATION Of AAIElIU, NAllIfON, N!W JElSET 
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815 
s 

~ PUSH-PULL R-F BEAM POWER AMPLIFIER 

/1 

i 
 z aria* aria 
PUI PU2 

4 38 

f 3x16 

a 1316 

* 3r16 

TWO SMALL 
CAPS 

T 18 BULB 

LARGE WAFER 
OCTAL 

B-PIN BASE 
WITH SLEEVE 

N' T 253 

92CM-6199R4 

BOTTOM VIEW OF SOCKET CONNECTIONS 

Pin 1-Heater 
Pin 2 -Grid No.l of 

Unit No.2 
Pin 3 -Cathode, 

Internal Shield 
Pin 4 -Grid No.2 
Pin 5 -Heater 

Center-
Tap 

A 

EY 

TA' 

PLANE OF ELECTRODES OE EACN UNIT 
IS PARALLEL TO PLANE TNRDUCN A%IS 

OF TUBE AND AA' 

Pin 6 -Cathode, 
Internal Shield 

Pin 7 -Grid No.l of 
Unit No.l 

Pin 8 -Heater 
PU1 &PU2 -Plate Termi-

nals of Units 
No.i & No.2, 
respectively 

TUBE MOUNTING POSITION 

Any 

JUNE 20, 1946 TUBE DIVISION 
RAOIO CORNJEATION OE AMERIU, RARRISON, NEW JERSEY 

CE-619984 
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815 
AVERAGE PLATE CHARACTERISTICS 

FOR EACH UNIT 
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827-R 
BEAM POWER TUBE 

FORCED—AIR COOLED 

Dseful with full fnput up to 110 Nc 

GENERAL DATA 

Electrical: 

Filament, Thoriated Tungsten: 
Voltage  7.5 t 0.4 ac or do volts 
Current at 7.5 volts 25  amp 
Starting current: The filament current must never exceed 50 

amperes, even momentarily 
Cold resistance  0.033 ohm 

Mu—Factor, Grid No.2 to Grid 
No.l for plate volts = 2000, 
grid—No.2 volts = 1100, and 
plate ma. = 350  16 

Direct Interelectrode Capacitances: 
Grid No.l to plate (With 

external shield)  
Grid No.l to filament and 

grid No  2 
Plate to filament and 
grid No  2 

Mechanical: 

Operating Position  Vertical, filament end up 
Maximum Overall Length (Excluding flexible leads). 6-3/8" 
Maximum Diameter   4-11/16" 
Weight (Approx.)   4-1/2 lbs 
Radiator   Integral part of tube 
Terminal Connections (See Dimensional Outline): 

TOP VIEW 

G1—Grid No.l 
(Ribbon leads 
identified by 
"G" on seal) 

GZ —Grid No.2 
(Header) 

F 

GI 

0.19 

18.5 

11 

µµf 

µµf 

µµf 

P — Plate 
(Radiator) 

F F —Filament 
(Ribbon leads 
identified by 
"F" on seal) 

Air Flow: 

Through Radiator--The specified flow of incoming air at a 
maximum temperature of 45° C for various plate dissipations, 
as indicated in the fol lowing tabulation, should be del ivered 
by a blower through the radiator before and during the 
appl ication of any voltages. Fi lament power, plate power, 
and air flow may be removed simultaneously. 

~: See nett page. + Indicates a change. 
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827-R 
BEAM POWER TUBE 

Percentage of maximum—rated 

plate dissipation for each 

class of service  100 80 ~ 

Minimum air flow  65 45 cfm 

Static pressure   0.2 0. 1 in. of water 

To Neader, Grid—No.i Seals, 

and Filament Seals  10 min. cfm 

The specified air flow from a 1"—diameter nozzle should 

be directed into the header and onto the grid—No. l seals 

and fi lament seals before and during the appl ication of 

any voltages in order to l imit the temperature of the 

fi lament and the grid—No. l seals to their maximum value. 

Incoming-Air Temperature  45 max. °C 
Radiator Temperature (Measured on 
the core at end away from in-
coming air)   150 max. °C 

Bulb Temperature (At hottest part)  150 max. °C 
Seal Temperature, Filament and 

Grid No.1   175 max. °C 

RF POWER AMPLIFIER — Class B Telephony 

Carrier conditions ber tube for use 
with a maximum modulation factor of i 

Maximum CCS~ Ratings, Absolute Values: 

DC PLATE VOLTAGE  3500 max. volts 
DC GRIC-No.2 (SCREEN-GRID.) VOLTAGE. 1000 max. volts 
DC PLATE CURRENT  400 max. ma 
PLATE INPUT   1200 max. watts 
GRID-No.2 INPUT   100 max. watts 
PLATE DISSIPATION   800 max. watts 

`Typical Operation: 
DC Plate Voltage  3000 3500 volts 

DC Grid-No.2 Voltage  800 800 volts 

DC Grid-No.l (Control-Grid) 
Voltage#  -75 -75 volts 

Peak RF Grid-No.l Voltage   165 150 volts 
DC Plate Current  320 340 ma 
DC Grid-No.2 Current  10 12 ma 
DC Grid-No.1 Current (AEprox  )   30 25 ma 
Driving Power (Approx.)   50 38 watts 
Power Output (Approx  )   350 400 watts 

~. ~, #,~: See next page. 
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827-R 

BEAM POWER TUBE 

GRID-MODULATED RF POWER AMPLIFIER — Class C Telephony 

Carrier conditions ¢er tube for use 
with a maximum modulation factor of i 

Maximum CCS~ Ratings, Absolute Values: 

DC PLATE VOLTAGE   3500 max. volts 
DC GRID-No.2 (SCREEN-GRID) VOLTAGE 1000 max. volts 
DC GRID-No.1 (CONTROL-GRID) VOLTAGE. -500 max. volts 
DC PLATE CURRENT   400 max. ma 
PLATE INPUT  1200 max. watts 
GRID-No.2 INPUT  100 max. watts 
PLATE DISSIPATION  800 max. watts 

Typical Operation: 

DC Plate Voltage   3000 3500 volts 
DC Grid-No.2 Voltage   800 800 volts 
DC Grid-No.l Voltage   -30C -300 volts 
Peak RF Grid-No.l Voltage  410 410 volts 
Peak AF Grid-No.l Voltage  235 260 volts 
DC Plate Current   333 320 ma 
DC Grid-No.2 Current   15 13 ma 
DC Grid-No.l Current (A~prox.) 45 40 ma 
Driving Power (Approx.)   82 74 watts 
Power Output (Approx.)   350 400 watts 

PLATE-MODULATED RF POWER AMPLIFIER — Class C Telephony 

Carrier conditions 4er tube for use 
with a martimum modulation factor of i 

Maximum CCS~ Ratings, Absolute Values: 

DC PLATE VOLTAGE   3000 max. volts 
DC GRID-No.2 (SCREEN-GRID) VOLTAGE 800 max. volts 
DC GRID-No.l (CONTROL-GRID) VOLTAGE. -500 max. volts 
DC PLATE CURRENT   400 max. ma 
DC GRID-No.l CURRENT   125 max. ma 
PLATE INPUT  1200 max. watts 
GRID-No.2 INPUT  100 max. watts 
PLATE DISSIPATION  550 max. watts 

Typical Operation: 

DC Plate Voltage   2500 3000 volts 
DC Grid-No.2 Voltage`  700 750 volts 
DC Grid-No.l Voltages  -350 -325 volts 
Peak RF Grid-No.l Voltage  640 600 volts 
DC Plate Current   400 400 ma 
DC Grid-No.2 Current   140 125 ma 
DC Grid-No.i Current (Approx.) 125 125 ma 
Driving Power (Approx  )   72 68 watts 
Power Output (Approx.)   670 825 watts 

~, a, ~, m,:, ~: See next page. 
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827-R 
BEAM POWER TUBE 

RF POWER AMPLIFIER & OSCILLATOR — Class C Telegraphyt 
and 

RF POWER AMPLIFIER — Class C FM Telephony 

Maximum CCS~ Ratings, Absolute Values: 

DC PLATE VOLTAGE  3500 max. volts 
DC GRID-No.2 (SCREEN-GRID) VOLTAGE. 1000 max. volts 
DC GRID-No.1 (CONTROL-GRID) VOLTAGE -500 max. volts 
DC PLATE CURRENT  500 max. ma 
DC GRID-No.i CURRENT  150 max. ma 
PLATE INPUT   1500 max. watts 
GRID-No.2 INPUT   150 max. watts 
PLATE DISSIPATION   800 max. watts 

Typical Operation: 

DC Plate Voltage  3000 3500 volts 
DC Grid-No.2 Voltage®   900 700 volts 
DC Grid-No,l Voltage°   -350 -300 volts 
Peak RE Grid-No.l Voltage   590 520 volts 
DC Plate Current  500 428 ma 
DC Grid-No.2 Current  165 185 ma 

DC Grid-No.l Current (Approx  )   125 100 ma 

Driving Power (Approx.)   66 50 watts 
Power Output (Approx  )   1000 1050 watts 

With extern alR flat metal shield 10• Dy 12' having a 3-inch-Diameter 
hole whose center is loc at ed on major axis 5• from one of the 10• sides. 
sDield is located in plane of the grid-No.2 terminal, pe rpe nDicular to 
the tube axis, and is connected to grid No. 2. 

~ Continuous Commercial Service. 
# Gritl-No.l voltage is iven with respect to midpoint of fi lament operated 

on ac. If do is used, each stated value of grid-No.l voltage should 
De decreased Dy one-half the filament voltage and the circuit returns 
made to the negative end of the filament. 

~ A[ crest of audio-frequency cycle with modulation tactor of 1. 

' Obtained preferably from fixed supply modulated simultaneously with the 
plate voltage. Series voltage-dropping resistor connected to modulated 
plate-voltage supply may also De used. 

~ Obtained by ggrid-No.1 esistor or Dy combination of grid-No.1 resistor 

t
with either fizetl supply or cathode resistor. 

Ney-down conditions per tube without ampl itude modulation. Ampl itude 
modulation essentially negative may De used if tAe positive peak of 
the autl io-frequency envelope tloes not exceed SISf of the carrier 
c ondi Yions. 

® Obtained preferably from fizetl supply or voltage divider. Grid-N o.2 
voltage must not exceed twice the maximum gritl-xo.2-voltage rating 
under key-up conditions. 

° Obtained from fixed supply, cathode resistor, or grid-Xo.i resistor. 
If a preceding stage is keyed, sufficient bias must be appl ied to 
maintain plate current at a low value under key-up conditions. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 

Filament Current  1 23.1 26.9 amp 

+ Indicates a change. 

v 

V 
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827-R 

BEAM POWER TUBE 

Direct Interelectrode 
Capacitances: 

Note Min. Nax. 

Grid No.l to plate  2 0.16 0.22 µµf 

Grid No.l_to filament and 
grid No  2 - 14.5 22.5 µµf 

Plate to filament and 
grid No  2 - 7.5 14.5 µµf 

Mu-Factor, Grid No.2 to 

Grid No  1 1,3 13.s 18.1 
Plate Current 1,4 200 340 ma 

Plate-Current Cutoff  1,5 -55 -95 volts 

Grid-No.2 Current 1,4 - 23 ma 

Power Output  1,6 900 - watts 

Note 1: With 7.5 volts ac on filament. 
Note 2: With externs l R flat metal shield SO• Dy 12' navins a 3-inc n• 

diameter hole whose center is located on major axis 5' from 
one of the 10R sides. Shie10 is located in plane of the 
grid -x0.2 terminal, perpendicular to the tube axis, and is 
connected to grid No. 2. 

Xote 3: With dC plate volts = 2000, Oc grid-N o.2 volts = 1100, and do 
grid-X0.1 voltage adjusted to give do plate current of 350 ma. 

Note N: With do plate volts = 3000, do grid-N o.2 volts = 1000, and do 
grid-No.i volts = -20. 

Note 5: with do plate volts = 3000, do grid-N o.2 volts 1000, and do 
grid-N o.l voltage adjusted to give do plate current of 10 ma. 

Note 6: In self-excited oscillator circuit, and with Oc plate volts = 
3500, do grid-No.2 volts = 900, do plate ma. = 430, tic grid-No.i 
ma. = e0 to 120, 'g rid-No.i resistor (ohms) = 5000, and frequency 
(Mc) = e. 

OPERATING CONSIDERATIONS 

The mounting for the 827-R requires a clamp support for 
the radiator (plate connection 1, aconnector for the grid -No. 'e
terminal, a connector for the grid-No. l leads tied together, 
and two connectors for the fi lament leads. The tube should 
be supported in a vertical position with the grid-No. l and 
fi lament leads up. If the 827-R is subjected to considerable 
vibration in service, it is advisable to support the mounting 
by means of a spring suspension. The instal lation of al l 
wires and connections must be made so that they wi l l not be 
close to or touch the glass parts. This precaution is 
necessary to prevent almost certain puncture of the glass. 

Connections to the grid-No. l and fi lament leads must have 
some degree of flexibi l ity in order not to put strain on the 
glass-to -metal seals. Particular caution must be exercised 
in making connection to the grid-No.2 terminal (header) in 
order to avoid placing strain on the seal between the header 
and the glass bulb, It is suggested that the connector for 
the grid-No.2 terminal consist of a flat yoke having spring 
contacts which wi l l engage the inside and the outside of the 
rim of the header with firm but moderate pressure. Do not 

w Indicates a change. 
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827-R 
BEAM POWER TUBE 

use any form of clamp on the header as it wi l l crack the 

glass—to—metal seal. The support for the yoke must not place 

any pressure on the seal. None of the connectors should be 

used to support circuits parts. 

Cooling of the 827—R is accompl ished by passing a stream 

of clean air through the radiator toward the fi lament end, 

and by directing another stream of air into the entrant metal 

header and around the grid—No. l and fi lament seals. A 

suitable air fi lter is required in the air supply for the 

radiator. 
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827-R 

BEAM POWER TUBE 
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TYPICAL PLATE CHARACTERISTICS 
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TYPICAL CHARACTERISTICS 
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O ER AMPLIFIER ,•~ TRANSMITTING BEAM P W 

GENERAL DATA 

/~ 

Electrical: 

Filament, Thoriated Tungsten: 
Voltage  10 t 0.5 ac or do volts 
Current  3.25   amp 

Transconductance (Approx.) 
for plate current of s3 ma. 2700   }~mh05 

Direct Interelectrode Capacitances: 
Grid No.l to Plate 0.07 max  µµf 
Input  12   µµf 
Output   14   µµf 

Mechanical: 

Mounting Position 

Overall Length  
Seated Length 
Maximum Diameter  
Bulb_  
Cap 
Base  
Basing Designation for 

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

Vertical, base down; or Horizontal, 
pins 2 b 4 in vertical plane. 

7-7/16" t 1/4" 
s-13/ls° t va° 

2-1/16" 
T-16 

Small 
Mediurr~Shell Small 5-Pin, Micanol 

BOTTOM VIEW   5J 

Pin 4 -Grid No.3 
Pin 5 -Filament 
Cap - Plate 

AF FOWER AMPLIFIER & MODULATOR - Class AB1A 

MaxialulB Ratings, Absolute Values: 
CCS~ ICAS~~ 

DC PLATE VOLTAGE 1750 max. 2000 max. volts 
DC GRID-No.3 (SUPPRESSOR) VOLT. 100 max. 100 max. volts 
DC GRID-No.2 (SCREEN) VOLTAGE 750 max. 750 max, volts 
MAX.-SIG. DC PLATE CURRENT`. 150 max. 150 max. ma 
MAX.-SIG• PLATE INPUT` 225 max. 270 max. watts 
MAX.-SIGNAL GRID-No.2 INPUT' 16 max. 23 max. watts 
PLATE DISSIPATION'   70 max. 80 max. watts. 

Typical Operation: 
Ia Lues are for 2 tubes 

DC Plate Voltage   1750 2000 volts 
DC Grid-No.3 Voltage   60 60 volts 
DC Grid-No.2 Voltaget 750 750 - volts 

# Suscript i indicates that gr itl—No.1 current does not flow during any 
part of the input cycle. 

* Averaged over any audio—Trequ envy cycle of sine—wave form. 
t Zero—signal grid—No.2 voltage must not exceed 775 volts. 

~, ~; see next page. E lntlicat es a change. 
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828 

TRANSMITTING BEAM POWER AMPLIFIER 
..~ 

DC Grid-No.l (Control-

CCS• ICAS~~ 

Gridl Voltage® 
Peak AF Grid-No.l-to-

Grid-No.l Voltage 

-120 

240 

-120 

240 

volts 

volts 
Zero-Signal DC Plate Current 50 50 ma 
Max.-Signal DC Plate Current 248 270 ma 
DC Grid-No.3 Current  
Zero-Signal DC Grid-No.2 

Current 
Max.-Signal DC Grid-No.2 

Current 
Effective Load Resistance 

(Plate-to-plate)  
Max.-Signal Drivingg Power 

(Approx.)~  
Max.-Signal Power Output 

(Approx.) 

9 

4 

43 

16200 

0 

300 " 

9 

2 

60 

18500 

0 

385 

ma 

ma 

ma 

ohms 

watts 

watts 

Driver st nge should De cap able oT supplYinq the sDeci tied driving power 
at low di5to rt ion to the No.1 grids of the class AB ii stage. Tne ei-
Tective resistance per grid-Mo.1 circuit of the class AB1 stage should 
De held at a low value. 

E' Distortion only If with 20 dD of teetlDack to gritl of driver. 

RF POWER AMPLIFIER - Class B Telephony 

Corr{er condtitiors qe+ to De J~,r use W{tA a wax. wodu cation factor of 1.0 

MaxiRlu~n Ratings, Absolute Values: 
CCS~ ICAS~~ 

DC PLATE VOLTAGE   1250 max. 1500 max. volts 
DC GRID-No.3 (SUPPRESSOR) VOLT. 100 max. 100 max. volts 
DC GRID-No.2 (SCREEN) VOLTAGE. 400 max. 400 max, volts 
DC PLATE CURRENT   100 max. 100 max. ma 
PLATE INPUT  105 max. 120 max. watts 
GRID-No.3 INPUT  5 max. 5 max. watts 
GRID-No,2 INPUT  11 max. 11 max. watts 
PLATE DISSIPATION   70 max. 80 max. watts 

Typical Operation; 

DC Plate Voltage  
DC Grid-No.3 Voltage  
DC Grid-No.2 Voltage  
DC Grid-No.l (Conirol-

Grid) Voltage• + 
Peak RF Grid-No.l Voltage. 
DC Plate Current  
DC Grid-No.3 Current  
DC Grid-No.2 Current  
DC Grid-No.l Cur. (Approx.) 

~, ~,®,~: See next page. 

1250 1500 
75 75 
400 400 

-50 -50 
52 50 
84 80 
4 4 
5 5 

0.3 0.2 

volts 
volts 
volts 

volts 
volts 

ma 
ma 
ma 
ma 

`~, 

'e,i 
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TRANSMITTING BEAM POWER AMPLIFIER 

ccs• rcns•• 
Driving Power (Approx.)° 0.5 0.4 watt 

Power Output (Approx.) 36 41 watts 

~~ + ODL ai ned from asou rce of good regulation or from suitably Dy pas sed cath-

ode resistor. 

GRID-MODULATED RF POWER AMPLIFIER - Class C Telephony 

Carrier conditions be+ tube for use wti ih a +Fax, aodu iati on factor of 1.0 

Maximum Ratings, Absolute Values: 
CCS• ICAS•• 

DC PLATE VOLTAGE   1250 max. 1500 max. volts 
DC GRID-No.3 (SUPPRESSOR) VOLT. 100 max. 100 max. volts 
DC GRID-No.2 (SCREEN) VOLTAGE. 400 max. 400 max. volts 
DC GRID-No.l (CONTROL-

GRID) VOLTAGE. -300 max. -300 max. volts 
DC PLATE CURRENT   100 max. 100 max. ma 
PLATE INPUT,   105 max. 120 max. watts 
GRID-No.3 INPUT  5 max. 5 max. watts 
GRID-No.2 INPUT  11 max. 11 max. watts 
PLATE DISSIPATION  70 max. 80 max. watts 

Typical Operation: 

DC Plate Voltage   1250 1500 volts 
DC Grid-No.3 Voltage   75 75 volts 
DC Grid-No.2 Voltage   400 400 volts 
DC Grid-No.l Voltage"~® -150 -150 volts 
Peak RF Grid-No.l Voltage. 165 165 volts 
Peak AF Grid-No.l Voltage. 94 94 volts 
DC Plate Current   84 80 ma 
DC Grid-No.3 Current   4 3.5 ma 
DC Grid-No.2 Current   5 4 ma 

Grid-No.i Cur. (Approx.). 1.6 1.3 ma 
F Drivins Power 

IApprox.)° O° 2.5 2.5 watts 
ower Output (Approx.) 36 41 watts 

Fi%!d suDPIY or cathode-resistor bias, un Dyp assed for auoio—frequen—
cies, mended. 

AL crest ofcaudio—frequency cycle with a modulation factor of 1. 0. 

AF driving power is generally never more Loan 2 watts. 

PLATE-MODULATED RF POWER AMPLIFIER - Class C Telephony 

Carrier conditions der tube for use with a sax. aoduia Lion factor of I.0 

~1 
MaxiiRur Ratings, Absolute Values: 

CCS• ICAS••

DC PLATE VOLTAGE   1000 max. 1250 max. volts 
DC GRID-No.3 (SUPPRESSOR) VOLT. 100 max. 100 max. volts 

•, ••, •: See next page. 
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828 
TRANSMITTING BEAM P~J'WER AMPLIFIER 

CCS~" ICASaa 

DC GRID-No.2 SCREEN) VOLTAGE. 400 max. 400 max. volts 
OC GRID•-Na. i (CONTROL-

GRID) 'VOLTAGE. -300 max. -300 max. volts 
iDC PLATE CURRENT   135 max. 160 max. ma 
DC GRID-No.1 CURRENT   15 max. 15 max, ma 
PLATE INPl1T  135 max. 200 max. watts 
iGRiD-No.3 INPUT  5 max. 5 max. watts 
ARID-No.2 INPUT  11 max, 11 max. watts 
PLATE DISSIPATION   47 max. 70 max. watts

Typical Operation: 
~7C Plate Yoltage 1000 1250 volts 
r`JC Grid-No.3 Voltage 75 75 volts 

:x Grid-No.2 Voltage ~ 400 400 volts 
{26000 30000 ohms 

DC Grid-No.l Voltaget~• 140 -140 volts 
` 14000 11700 ohms 

'eais RF Grid-No.i Yoltage. 230 250 volts 
"1<', Plata Current 135 160 ma 
d.X: Grid-lac.3 Current . . 13 15 ma 
pI)C Grid-No.2 Current   23 28 ma 
~ Grid--N,.1 Current 

{Approx.) 10 i2 ma 
riving Power (Approx.) 2.1 2,7 watts 
ower Output {Approx.) 100 150 watts 

~ Obtained prate raDiy from a separate source modulated with the piste 
5 up ply, or from tRe modu7 ated plate-Supply LhrougR a series resistor 

4 
of the value SRD wn. 

'~ ODL as ned from agrid resistor of value mown ar from e. comDinat ion of 
gritl resistor wi ,r, eit Rer fixed supply ur tat node resi stt r. 

RF POWER AMPLIFIER 6 OSCILLATOR  - Class C Telegraphy 
bey-down coed %.tions per tube wf tAosst soda In Lion 

4axi>wuin Ratings, ASsolute Values: 
CCS• ICAS~~ 

[)e PLATE VOLTAGE  1250 max. 1500 max. volts; 
DC GRID-No.3 (SUPPRESSOk) VOLT, 100 max. 100 max. volts 
DC GRID-No.2 {SCREEN) VOLTAGE 400 max. 400 max. volts ~ 
DC GRIC-No.l (CONTROL-

GRID) VOLTAGE -300 ma:x. -300 max. volts 
DC PLATE CURRENT  160 rnax. 1$0 max. ma' 
DC GRID-No.l CURRENT. 15 max. 15 max. ma 
PLATE INPUT . Z00 max. 270 max. watts 
GRID-No.3 INPUT   5 maz. 5 max. watts 
;RID-No.2 INPUT   16 max. 16 max. watts ~ 
'LA`E DISSIPATION 70 maz, 80 max. watts 

~, ~ , ®, a: Sae next page. 
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,~ TRANSMITTING BEAM POWER AMPLIFIER 

r 

Typical Operation: 
CCS' ICAS" 

DC Plate Veltage   1250 1500 volts 
DC Grid-No.3 Voltage   75 75 volts 

DC Grid-No.2 Voltage's 400 400 volts 
24300 39300 ohms 
-95 -100 volts 

DC Grid-No.l Voltage®# ~ ~ 7900 8300 ohms 
415 43p ohms 

Peak RF Grid-No.l Voltage. 195 205 volts 
DC Plate Current   160 180 ma 
DC Grid-No.3 Current   22 14 ma 
DC Grid-No.2 Current   35 28 ma 
DC Grid-No.l Cur. (Approx.). 12 12 ma 
Driving power (Approx  )   2.1 2.2 watts 
Power Output (Approx.) 150 200 watts 

~ Nodul anon essentially negative may De used if the positive Deak of the 
audio-frequency envelope does not exceed 115f of the carrier conditions. 

~~ ODtaine0 from a separate source, from the plate-voltage supply wi to a 
Voltage divider, Or through a Seri eS re515tOf D1 Value Shown, 5efle5 
grid-N0.2 resistor should De used only when the 628 is used as a buffer 
ampl ifier and is not keyed. Grid-N0.2 voltage must not exceed 600 volts 
under key-up conditions. 

~ Obtaine0 from Ti xed supply, Dy grid resistor (7900, 8300) or cathode 
resistor (u 15, x30). 

If preceding stage is keyed, partial fixed-Dias is requl red. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Nin. Nax. 

Fi lament Current   1 3.10 3.40 amp 
Grid No.l-Plate Capacitance - - 0.07 µµf 
Input Capacitance  - 9.9 14.1 µµf 
Output Capacitance - 10.5 17.5 µµf 
Plate Current  1,2 30 56 ma 
Grid-No.2 Current  1,2 - 7 ma 
Grid-No.i Current  1,3 21 49 ma 
Plate Current  1,4 - 10 ma 
Power Output   1,5 180 - watts 

Note 1: DC filament volts 10.0. 

Note 2: with do pl ate vol tage cf 1750 volts; Oc grid-xa.3 voltage of 0 volts; 
do grid-x0.2 voltage of 300 volts; Oc grid-No.f voltage oT -25 volts. 

Note 3: with do plate voltage of 200 volts; do grid-x0.3 voltage of 200 
volts; do rid-x0.2 voltage of 200 volts; and do grid-x0.1 voltage 
of r75 volts. 

x ote u; Witn do plate voltage of 1750 volts; do grid-x0.3 voltage of -160 
volts; do grio-x0.2 voltage of 300 volts; and do grid-x0.1 voltage 
of -25 volts. 

rote 5: With Oc plate voltage of 1750 volts; ac grid-No.3 voltage of 100 
volts; do grid-x0.2 voltage of 300 volts; plate durrent of 150 me; 
grid-Nc.1 current of 10 - 15 ma.; grid-No.1 resi s4or of SdDCd * SOf 
O nms and frequency of IS Mc. 

• N See next page. 
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828 

TRANSMITTING BEAM PQWER AMPLIFIER ~ 
...~ 

~ Continuous Commercial Service. 

~ Intermittent Commercial 6 Amateur 5lrvice. 

'® For ec filament suOO1 Y• 

Data on operating frequencies for the 828 are given 
on the sheet TRANS. TUBE RATINGS vs FREQUENCY. 

2 %1fi MAX. 

SMALL 
CAP 

7 I6 BULB 

MEDIUM-SHELL 
SMALL 

5-PIN BASE 

6 1316 
t  /4H 

7 716 
} I/4d 
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AVERAGE PLATE CHARACTERISTICS 

Ef=10 VOLTS D.C. SCREEN VOLTS =400 
SUPPRESSOR VOLTS=75 

rrrtttt 

\■rrtrt 
■■ttt■ttt■tttttttttttttttttrtrtttrtrrrrttttttttttt 
■■rtttttt■■tttrl■tttttttttt■rrrtt■t■rrrrrtrrtll tAll l■ttttttt■■■tt■■tttt■tttttttrtttttt■tttttttttC1tS11 ttttttttrr■trrrtrrtr■ttttttt//rrttr///rrrrrrr~it~•il /rrtt■trrr■rrtrrrrr■■ttttrrrrrrrtrrrrrrttttrtrrtnll /rrtttttrrrrrtrr■/rtrrttttrrrrrtttrrrrrtttttr/rrYll ■tttttttr■tttttttttt■tttttrrrrttttttrrrttt~ll■trrril

:ell■rr rtil 
//rrttttttrrrttrttttrrtttrrrrrrrt trrrrtttallrrrrrll ■tttttt■ttrrrrtttttrrtttrrrrrrrrt trrrrtttllllrrrtrlt rrrrt■ttttttttt■tttr■rttrrrrrrrrtttrrrrtttrllrrrrtll ////■\rrr■■rrtt■ttrrttttt■■rtttttttttttttttllrrrrtll 
///urrrr■■rtt■■ttrr■ttttrrrrttttttrrrrtttriiiiiiiii urn on  uuuru 

uourll rr■rttr■rr■tttt■tt■r■tttttttttttttttrrtttttlltrrttll rrrrrttrtr■rrr■rrrrrr~~ttrr/rrtttttrtttttttllttrtrll
 II 11 rrrrrtrrrrrrrtttrrrrttttttrrrrtttrrrre■rtttllttttrll

I lrrrttl l 
rrttttrrrrttrtttrrrtttttttrrtttttttttLLlttttlltttttll 
ttttttttttttttttttttttttttttrttttttttF~ittttlitrtttll 
rrrttttttrrrttttttrtttttttrrrrtttrrrr\Jrttrll 11 
■■rrrrrtrrtrr■t■■rrrttttttttttttttttt"tttttlltttttll tttttttttt■rtttttttttttttrttttttttttt~tttttlltttttlt 
rtttttrrrrrrtttttrrrrtrttrrrrtttttrttl~tttttllttrrrll 
tttttt\tttttttttttrrtttttttttttt[•]ttt;ltrtttiltrrrtll 
tttttttltrrrttttttttttttttttrttt[1H ttW t t1tt11rrr rt1l 
rrrttttttrrrtttttttttttttttttttte~etttet tttlitttttit 
~rrtt~rr~rrttttttt\~tttttttttttrttrttf:t~tttllttrrtll
 urrrr ■ ttt;  

l 
rrrrrrrrrrrrrtttttrrrrrtrrrr7rttttrttGartttlltttttll

irrLr ■rrrll II rotttnurut ttoortuoia■  ro~nrn>Iuttlitturu ■=urlurnrnoli n ■oulurrlrurniuruu  utorr uttwttc~ uu ~untu nt nomul:~ uu' u 
 cal urrrlurls~uttl■uou 
 III  1lrrrl Irrl:! ~trr1 ■rr rril _n uruuorurrnrtruu ■~tttttnttul urr.~ utto ■u ou urttuorrrrruourr

=uottiiiii=iiiriiliiiiihi  iiii toorootutottuttonuttu=tttntuti  nm  ■u nu  n u onuoru un :nuotuuruttttnrrou uu rrtotttroouo::nuut nntnoul utouon ur m 1 uuuuroouttlnruoriwunitutntumo■ ■n uuttttrruttrttar otttuomuonutouttnur  un r uuulittoutorno■ uu 
OttttOttttt4f ttt■ r■ttOltttn'ttttllttttlltttt t tt~Jt11 
ttrtltttttrrrU~7rtYt1ltttn~tttrr ttttl'rrrtllrttrrrril/11 
 aiiiiiiirtttttrrtrtttti'~"ii  iiiii r~urr~■  n uru uouururu urttttururu.:  vu ~ttttntur uuurorttt■  ■rtnru 
  iiiiliiii~liiiiiitut  orri iiii  iiii iiii urrrr■ ururu  ►vr avu ■ u=Mott urrrr oui utl w 1 
lrtrtllrtrrrrrrrtr\~■►~ttt■\1r  ■\\rrrrrrrrllttrllrrlltll 

.\rtr r\rrr 11rrt11 rrl Itl l ■rrrrrtrrrtrrtttttttc~i.ttt►rr■\rttr\rrtr'tttlltrlltli 
~~~ O Ilrll ~~rC~  11lI I rrrrrrtrrr■■■tttttttrrrtttt~rl.rt\:i~rrr\:\~~\\~■rY 

~=rtrttttrrrtttttttttttttttttttttttrtttt=ttttr.~~t 

O 
m 

SEPT.28,1939 

O O 
.O V 

PLATE MILLIAMPERES 
RCA RADIOiRON DIVISION 
.cam r.~Nur~cruur.w c~vnHr irvc. 

O 
O 
N 

0 

g 
Q 

8 
N 

_~ 

O 

W 

8< 
m J 

a 

O 0 

g 
Q 

0 0 
N 

O 

92CM-6080 



i~i 

828 

AVERAGE PLATE CHARACTERISTICS 

Ep = 10 VOLTS D.C. SCREEN VOLTS= 750 
SUPPRESSOR VOLTS = 60 
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AVERAGE PLATE CHARACTERISTICS 

~!■ Ef = 10 VOLTS O.C. SUPPRESSOR VOLTS~EG3~ = 75 
SCREEN VOLTS= 300 
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TYPICAL CHARACTERISTICS 

Ep = 10 VOLTS D.C. 
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Twin Beam Power Tube 
GENERAL DATA 

Electrical: 

Heater, for. Unipotential Cathode: 
Heater Arrangement Series Parallel 
Voltage {AC or DC)   12.6 ± 10% 6.3 ± 10% volts 
Current   1.125 2.250 amp 

Transconductance {Each unit) 
for do plate volts = 250, do 
grid No.2 volts = 175, and do 
plate ma. = 60  8500 .µmhos 

Mu-Factor, Grid No.2 to Grid 
No.1 (Each unit) for do plate 
volts & do grid No.2 volts = 
225, and do plate ma. = 60. 9 

Direct Interelectrode Capaci-
tances (Each unit): 
Grid-No.1 to plate$   0.12 max. pf 
Grid No.1 to cathode & grid 

No. 3, grid No. 2, and heater 14.5 pf 
Plate to cathode & grid No.3, 

grid No. 2, and heater 7.0 pf 
Grid-No.2-to-Cathode Capaci-

tance including internal 
grid-No.2 bypass capacitor 
(Approx.)   65 pf 

Mechanical: 

Operating Position Vertical , base up or down; 
Horizontal , plane of each plate vertical 

Overall Length  4-1/8" ± 3/16" 
Seated Length   X11/16" ± 3/16" 
Maximum Diameter    2-3/8" 
Bul b  T16 
Bulb Terminals  See Dimensional Outline 
Base  Medium Molded-Flare Septar 7-Pin (JEDEC No.7-2) 

Basing Designation for BOTTOM VIEW  7BP 

Pin 1 -Heater 
Pin 2 -Grid No.1 of 

Unit No.2 
Pin 3 -Grid No.2 
Pin 4 -Cathode, 

Grid No.3 
Pin 5 -Heater 

Center-Tap 

Pin 6 -Grid No.l of 
Unit No.1 

Pin 7 -Heater 
Pu -Plate of 

~ Unit No.l 
P~2 - Plate of 

Unit No.2 

AF POWER AMPLIFIER & MODULATOR — Class ABI b 

Values are on a fler-tube basis 

Maximum CCS° Ratings, Absolute-Maximum Values: 

DC PLATE VOLTAGE  750 max. volts 
f Indicates a change. 

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

DATA I 
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8296 
DC GRID-No.2 VOLTAGE  225 max. volts 
MAX.-SIGNAL DC PLATE CURRENTd   250 max. ma 
MAX.-SIGNAL PLATE INPUTd  100 max. watts 
MAX.-SIGNAL GRID-No.2 INPUTd  7 max. watts 
PLATE DISSIPATIONd  30 maz. 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 an 
bulb surface)   235 max. °C 

Typical Operation: 

DC Plate Voltage  600 volts 
DC Grid-No.2 Voltages   200 volts 
DC Grid-No:1 Voltagef   -18 volts 
Peak AF Grid-No.l-to-Grid-No.1 Voltage. 36 volts 
Zero~ignal DC Plate Current  40 ma 
Max.-Signal DC Plate Current  110 ma 
Zero-Signal DC Grid-No.2 Current  6 ma 
Max.-Signal DC Grid-No.2 Current  26 ma 
Effective Load Resistance (Plate-to-

plate)  13750 ohms 
Max.-Signal Driving Power (Approx.) 0 watts 
Max.-Signal Power Output (Approx  )   44 watts 

PLATE-MODULATED PUSH-PULL RF POWER AMPLIFIER--Class C Telephony 

Ca rrie r. conditions qer tube for use with a maximum mod-

ulation factor of i. Values are on a qer tube basis. 

Natural Cool ing 

Maximum Ratings, Absolute-Maximum Values: 

CCS ICASg 

DC PLATE VOLTAGE  
DC GRID-No.2 VOLTAGE  
DC GRID-No.1 VOLTAGE  
DC PLATE CURRENT  
DC GRID-No.l 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) . 

600 max. 600 max. dolts 
225 max. 225 max. volts 
-175 max. -175 max. volts 
212 max. 212 max. ma 
15 max. 15 max. ma 

67.5 max. 90 max. watts 
7 max. 7 max. watts 
21 max. 28 max. watts 

100 max. 100 max. volts 

100 max. 100 max. volts 

235 max. 235 max. °C 

Typical Operation with Natural Cooling: 

DC Plate Voltage  600 425 600 volts 

-►Indicates a change. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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DC Grid-No.2 Voltage:h
From agrid-No.2 series resistor of: 

CCS ICAS 

32000 ohms 190 - - volts 

11000 ohms - 200 - volts 
25000 ohms - 200 volts 

DC Grid-No.l Voltage: 
From a grid-No.l resistor of: 
15000 ohms -60 - - volts 
43000 ohms - -60 - volts 
8600 ohms - -60 volts 

Peak RF Grid-No.l-torrid-No.1 
Voltage  136 160 144 volts 

DC Plate Current 112 212 150 ma 
DC Grid-No.2 Current 13 21 16 ma 
DC Grid-No.l Current (Approx  ) 4 14 7 ma 
Driving Power (Approx.)  0.3 1 0.5 watt 
Power Output (Approx  ) 50 63 70 watts 

Forced-Air Cool ing 

McXimum Ratings, Absolute-Maximum Values: 

CCS ICAS 

DC PLATE VOLTAGE  600 max. 600 max. volts 
DC GRID-No.2 VOLTAGE  225 max. 250 max. volts 
DG GRID-No.l VOLTAGE  -175 max. -175 max. volts 
DC PLATE CURRENT  212 max: 240 max. ma 
DC GRID-No.1 CURRENT  15 max. 20 max. ma 
PLATE INPUT   90 max. 120 max. wptts 
GRID-No.2 INPUT   7 max. 8 max.k watts 
PLATE DISSIPATION 28 max. 40 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). `L35 max. 235 max. °C 

Typical Operation with Forced-Air Cool ing: 

DC Plate Voltage  425 600 fi00 volts. 
DC Grid-No.2 Voltage:h 

From agrid-No.2 series re-
sistor of: 
11000 ohms  200 - - volts 
25000 ohms  - 200 - volts 
20000 ohms  - - 200 volts 

DC Grid-No.l Voltage:l , 
From a grid-No.1 resistor 
of: 
4300 ohms   -60 - - volts 
8600 ohms   - -60 - volts 
5400 ohms   - - -70 volts 

Peak RF Grid-No.l-to~rid-
No.l Voltage  160 144 180 volts 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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CCS ICAS 
DC Plate Current  212 150 200 ma 
DC Grid-No.2 Current  21 16 20 ma 
DC Grid-No.l Current (Approx.) 14 7 13 ma 
Driving Power (Approx  ) 1 0.5 1.1 watts 
Power Output (Approx.)  63 70 90 watts 

PUSH-PULL RF POWER AMPLIFIER & OSCILLATOR —Class CTelegraphy 
and 

PUSH-PULL RF POWER AMPLIFIER —Class C FM Telephony 

Values are on a ber-tube basis unless otherwise spec i,{ied 

Natural Cooling 

Maximum Ratings, Absolute-Maximum Values: 

CCS 

DC PLATE VOLTAGE   750 max. 
DC GRID-No.2 VOLTAGE   225 max. 
DC GRID-No.1 VOLTAGE   -175 max. 
DC PLATE CURRENT   240 max. 
DC GRID-No.1 CURRENT   15 max. 
PLATE INPUT  90 max. 
GRID-No.2 INPUT  7 max. 

ICAS 
750 max. 
225 max. 

-175 max. 
240 max. 
15 max. 
120 max. 
7 max. 

volts 
volts 
volts 

ma 
ma 

watts 
watts 

PLATE DISSIPATION. 30 max. 40 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) 265 max. 265 max. oC 

Typical Operation with Natural Cooling: 

DC Plate Voltage  750 500 750 volts 
DC Grid-No.2 Voltage:" 

From a grid-No.2 series re-
sistor of: 
40000 ohms  190 volts 
13000 ohms  - 200 - volts 
32000 ohms  - - 200 volts 

DC Grid-No.1 Voltage:o 
From a grid-No.1 resistor 
of: 
12500 ohms  -50 - - volts 
3000 ohms  - -45 - volts 
7200 ohms  - - -50 volts 

From a cathode resistor of: 
360 ohms  -50 - - volts 
170 ohms  -45 - volts 
270 ohms  - -50 volts 

Peak RF Grid-No.l-to-Grid-
No.1 Voltage  116 128 124 volts 

DC Plate Current  120 230 160 m~a 
DC Grid-No.2 Current  14 23 17 ma 
DC Grid-No.1 Current (Approx.). 4 15 7 ma 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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Driving Power (Approx  )  G.3 G.9 v.4 watt 
Power Output (Approx.) 70 83 90 watts 

Forced-Air Cool ing 

MaxlmUm Ratings, Absolute-Maximum Values: 

CCS ICAS 

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) . 

750 max. 
225 max. 

-175 max. 
240 max. 
15 max. 
120 max. 
7 max. 
40 max. 

100 max. 

100 max. 

235 max. 

750 max. volts 
250 max. volts 

-175 max. volts 
240 max. ma 
20 max. ma 

150 max. watts 
8 max. watts 
45 max. watts 

100 max. volts 

100 max. volts 

235 max. °C 

Typical Operation with Forced-Air Cooling: 

DC Plate Voltage   500 750 750 volts 
DC Grid-No.2 Voltage:" 

From a grid-No.2 series re-
sistor of: 
13000 ohms   200 - - volts 
32000 ohms   - 200 - volts 
27500 ohms   - - 200 volts 

DC Grid-No.1 Voltage: 
From a grid-No.1 .resistor 
of: 
3000 ohms  -45 - - volts 
7200 ohms  - -50 - volts 
4200 ohms  - - -50 volts 

From a cathode resistor of: 
170 ohms   -45 - - volts 
270 ohms   - -~ - volts 
200 ohms   - - -50 volts 

Peak RF Grid-No.l-to~rid-
No.1 Voltage   128 124 134 volts 

DC Plate Current   230 160 200 ma 
DC Grid-N o.2 Current  - 23 =Z7 20 ma 

DC Grid-No,1 Cur rent (Approx.) - 15 7 12 ma 
Driving Power (Approx  )   0.9 0.4 0.8 watt 
Power Output (Approx.) 83 90 115 watts 

a 
With external shield up to flange seal. 

b 
Subscript 1 indicates that gritl-No.i current does not flow during any 
part of the input cycle. 

o Continuous Commercial Service. 
d 
averaged over any audio-frequency cycle of sine-wave form. 

e 
Obtained preferably from a separate source or from the plate-voltage 
supply with a voltage di vi tler. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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f 
The type of input-coupling network us etl sh oultl not introduce too much 
resistance in the grid-N o.l cl rcui t. Transformer or impedance coupling 
tl evices are recomm en detl. When grid No.l is operated in the negative 
region with fixed bias, the tic gritl-No. l-cl rcuit resistance sh ou tl not 
exceetl 1D0000 ohms. cathotle bias is not recommentl etl. 

8 Intermittent Commercial and Amateur Service. 

b Obtained preferably from a separate source modulat etl with the Dla[e 
supply, or from the mo tlulatetl plate supply through a series resistor. 

~ Obtained from grid-No.i resistor or from a combination of gritl-N o.1 re-
sistor with either Pi xetl supply or cathotle resistor. 

k In ICAS applicati OnS at frequencies less In an 20 Mc where tlU ty factor 
tloes not exceed 0. 2, maximum "on" period does not exceetl 3D secontls, 
antl average modulation factor does not exceetl 0.25, maximum gritl-No.2 
input of 12 watts is Permi ttetl. 

m Key-tlown conditions per tube without ampli tutle motlulati on. Motlulation 
essentially negative may be used iP the positive peak oP the autlio-fre-
quency envelope tloes not exceed 115 per cent of the carrier conditions. 

n Obtainetl preferably from a separate source, or from the plate supply 
voltage with avoltage divider, or through a series resistor. A series 
grid-N o.Z resistor should be usetl only when the 9298 Is used in a circuit 
which is not key etl. Gritl-N o.2 Voltage must not exceetl 600 vol t5 and of 
key-up condi lion 5. 

P Obtainetl from fixetl supply, by gritl No.1 resistor, by cathotle resistor, 
or by combination meth otls. 

SHIELDING AND BYPASSING 
Shielding of the 8298 in an rf ampl ifier is required for 

stable operation. A convenient method of shielding is to mount 

the tube with one end through a hole in a metal plate so that 

the edge of the hole is close to the internal shield of the 

tube. Due to the importance, at the very—high frequencies, of 

obtaining the shortest leads possible, rf bypassing must be 

accompl ished close tothe tube terminals. Ribbon leads acting 

as plates of the bypass capacitors are effective. Al lci rcuit 

returns should be made to the common cathode connection. RP 

chokes may be advisable in the voltage—supply leads. 

MAXIMUM RATINGS vs OPERATING FREQUENCY 

OPERATING 

FREQUENCY 
Me 

MA%IMUM PERMISSIBLE PERCENTAGE 

OF MA%IMUM-RATED PLATE VOLTAGE b PLATE INPUT 

TELEPHONY TELEGRAPHY 

Class C 

Plate—Modulated 

Class C 

Unmodulat ed 

200 

250 

100 

89 

100 

89 

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



8296 

/a1 

' 1 

VHF PLATE—MODULATED 
PUSH—PULL RF POWER AMPLIFIER 

(OPERATING FREQUENCY APPROX. zoo Mc) 

+B 

O O 
HEATER SUPPLY 

12.6 V. 

CI = 1.2 to 10 pf per section L1

CZ = 25 µf, 200 Volts 

C3 Cu CS C6 = 500 pf, Mica 

Cr C e =3 to 35 pf 

Rt R Z =7500 to 15000 Ohms, I Watt 

R3 = 60 Ohms, 10 Watts 

R u = 6400 Ohms, 15 Watts 

,/'~~ T1 =Modulation Transformer 

L Z = 

L 3 L u

L S L6

ro 
ANTENNA 
FEEDERS. 

TO 
MODULATOR 

92CM~6520R1 
t 440 V. 

(WIiM CATHODE 
BIAS) 

Dimensions dependent on 
type of driver tube; 

Approx. same as L5 L6

= I/4" Dia, coppertubing, 

approx. LO" long and 
spaced approx. 7/8" be—
tween centers. 

=3/e" Dia. copper tubing, 
approx. 7" long and 
spaced approx. 7/8"be—
tween centers. 

NOTE I: Adjust coupl ing of LIL2 and L3 L u for optimum grid ex—

citation. 

NOTE 2: Grid resistors should be adjusted on L3Lu at voltage 

node. 

~~ 

~1 
Information furnished by RCA is believed to be accurate end re-
liable. However, n responsibility is assumed by RCA for its use; 

r for any infringements of patents o other rights of third 
parties which may result from its u e. No license is granted by 
implication nr otherwise under any patent or Datent rights of RCA. 

RADIO CORPORATION OF AMERICA 
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5/ 16 MIN. 

SEE 
NOTE 4 = I/2 t I/8 

PUI ~~~ PU2 

~~ 
/32 t 3/ 16 

(NOTE 2) 
 ~~a~~ l~ f 

 II I~..~.. .~ (NOTE ) 

3/6 DIA.MAX. 

fi  1 3/ 16 R. MAX. 

(NOTE 3) 

.058 +.002 -.008 
D IA. 

6 PINS 

MEDIUM MOLDED-
FLARE SEPTAR 
7-PIN BASE 

JEOEO NaE7-2 
X~ 

BOTTOM VIEW 

ALL DfM ENSIGNS IN INCHES 

THE REFERENCE AXIS YY' IS DEFINED AS THE AXIS OF THE BASE-
PIN GAUGE DESCRIBED IN NOTE I. 

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 0.005" AND ONE HOLE 
0.1450" ± 0.0005" ARRANGED ON A 1.0000" } 0.0005" CIRCLE 
AT SPECIFIED ANGLES WITH TOLERANCE OF ±5' FOR EACH ANGLE. 
G AUGF IS ALSO PROVIDED WITH A HOLE 0.500" ± 0.010" CON-

CENTRIC WITH PIN CIRCLE WHOSE CENTER IS ON THE AXIS YY'. 

NOTE 2: A FLAT-PLATE FLANGE GAUGE WITH HOLE 2. 063" +0.003" 
-0.000" IS LOWERED OVER TUBE SEATED IN BASE-PIN GAUGE 50 
THAT THE HOLE AXIS IS COINCIDENT WITH AXIS YY' WITHIN 

0.150", AND SO THAT THE BOTTOM SURFACE OF THE FLANGE GAUGE 

IS PARALLEL TO THE TOP SURFACE OF THE BASE-PIN GAUGE, AND 

UNTIL THE FLANGE GAUGE RESTS ON THE TUBE-FLANGE SEAL AT 

POSITION XX'. THE PERPENDICULAR DISTANCE BETWEEN THE TWO 

.125 1.003 
DIA. 
92CM-6397 R5 

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



829B 

GAUGES WILL BE AS SHOWN. 

NOTE 3: MINIMUM DIAMETER OF TUBE-SEAL FLANGE WILL BE SUCH 

THAT A RING GAUGEHAVING INSIDE DIAMETER OF 2. 125" - 0.000" 

+ 0.003" AND THICKNESS OF 0.125" ± 0.010" WILL NOT PASS 

THE FLANGE WHEN TRIED AT ANY ANGLE. 

NOTE 4: THE PLATE LEADS WILL ENTER A FLAT-PLATE PLATE-

LEAD GAUGE HAVING MINIMUM THICKNESS OF 0.375" AND HAVING 

TWO HOLES 0.1200" ± 0.0005" WHOSE CENTERS ARE LOCATED AT 
A DISTANCE OF 0.424" ± 0.001" FROM THE AXIS YY' AND WHOSE 
AXES ARE PARALLEL TO YY'. THE PLANE THROUGH THESE AXES 
WILL BE 90° ± 5' FROM THE PLANE THROUGH YY'AND PIN No.4. 

NOTE 5: EXHAUST TIPWILL NOT EXTEND BEYOND THE PLANE WHICH 

PASSES THROUGH THE ENDS OF THE THREE LONGEST PINS. 

~"~. 

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

DATA 5 
7-63 
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TYPICAL CHARACTERISTICS 

For Each Unit 
E f = 12.6 VOLTS GRID— No. 2 VOLTS = 200 

SERIES HEATER ARRANGEMENT. 
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829B 
TYPICAL CHARACTERISTICS 

For Each Unit 

Ef= 12,6 VOLTS GRID—No.2 VOLTS= 200 

SERIES HEATER ARRANGEMENT. 
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TYPICAL CHARACTERISTICS 
For Each Unit 

E{=12.6 VOLTS GRID—No.2 VOLTS =200  
SERIES HEATER ARRANGEMENT. 
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830 - B 
--~ R-F POWER AMPLIFIER, OSCILLATOR, 

CLASS B MODULATOR 
Filament Thoriated Tungsten 

Voltage 10 a-c or d-c volts 
Current 2 amp. 

Ampl ification Factor 25 

Direct Interelectrode Capacitances (approx.): 
Grid to Plate 11 NNf 
Grid to Filament 5 NNf 
Plate to Filament 1.8 Nyf 

Maximum Overall Length 6-11/16" 
Maximum Diameter 2-1/16" 
Cap Small Metal 
Base Medium 4-Pin Bayonet 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 

A-F POWER AMPLIFIER & MODULATOR - Class B 

D-C Plate Voltage 1000 max, volts 
Max-Signal D-C Plate Current* 150 max. ma. 
Max~ignal Plate Input * 150 max. watts 
Plate Dissipation* 60 max. watts 
Typical Operation - 2 tubes: 

pnLess otherwise syeci}ied, values are for a tubes. 
Fi lament Voltage 10 LO a-c volts 
D-C Plate Voltage 800 1000 volts 
D-C Grid Voltage -27 .-35 volts 
Peak A-F Grid-to-Grid Voltage 250 270 volts 
.Zero-Signal D-C Plate Current 20 20 ma. 
Max-Signal D-C Plate Current 280 280 ma. 
Load Resistance IPer tunel 1500 1900 ohms 
Effective Load Res.tplate toplatet 6000 7600 ohms 
Max-Signal Driving Power 5 6 approx.watts 
Max-Signal Power Output 135 175 approx.watts

R-F POWER AMPLIFIER - Class B Telephony 

Cartier conditions yer tube for use urith a max. modulation fact. of a.o 

D-C Plate Voltage. 1000 max. volts 
D-C Plate Current 100 max. ma_ 
Plate Input 90 max. watts 
Plate Dissipation 60 max. watts 
Typical Operation: 

Filament Voltage 10 10 a-c volts 
D-C Plate Voltage 800 1000 volts 
D-C Grid Voltage -27 -35 volts 
Peak R-F Grid Voltage 85 85 volts 
D-C Plate Current 95 85 ma. 
D-C Grid Current ** 7 6 approx.ma.
Driving Power ~* ° 9 6 approx.watts
Power Output 23 26 approx.watts

*, *~, o See next page. 
(co acf nuea ou ae:c Dage) 

MAR. 20, 1936 
RCA RADIOTRON DIVISION 
RC. .nANUF~CiURING CpAI~N1. INC. 

TENTATIVE DATA 
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830- B 
R-F POWER AMPLIFIER, OSCILLATOR 

CLASS. B MODULATOR 
(co nttnued Irom preceding page) 

PLATE-MODULATED R-F POWER 4bIPLIFIER - Class C Telephony 

Carrier conditions qer tube jor use >u•~th a max. modulation jact. of :.o 

D-C Plate Voltage 800 mix. volts 
D-C Grid Voltage -300 max. volts 
D-C Plate Current 100 max. rna. 
D-C Grid Current 30 max. ma. 
Plate Input 80 max. watts 
Plate Dissipation 40 max. watts 
Typical Operation: 

Filament Voltage 10 10 a-c volts 
D-C Plate Voltage 600 800 volts 
D-C Grid Voltage -140 -150 volts 
Peak R-F Grid Voltage 255 265 volts 
D-C Plate Current 95 95 ma. 
D-C Grid Current ** 30 20 approx.rna.
Driving Power ** 7 5 approx.watts
Power Output 38 50 approx.watts

R-F POWER AMPLIFIER d OSCILLATOR -Class C Telegraphy 

Key-down conditions qer tube u+tithout modulation ## 

D-C Plate Voltage 1000 rnax. ,volts 
D-C Grid Voltage -300 max. volts 
D-C Plate Current 150 max. ma. 
D-C Grid Current 30 max. ma. 
Plate Input 150 max. watts 
Plate Dissipation 60 max. watts 
Typical Operation: 

Filament Voltage 10 10 10 a-c volts 
D-(: Plate Voltage 600 800 1000 volts 
D-C Grid Voltage -95 -1 C6 -110 volts 
Peak P,-F Grid Voltage 235 245 250 volts 
D--C Plate Current 140 140 140 ma. 
D-C Grid Current '* 30 30 30 approx.ma. 
Driving Power aY 7 7 7 approx.watts 
Power Output 45 70 90 approx.watts 

* Averaged over eny audio-frequency cycle. 
se Subject to wide verlatlons as expl al ned on sheet 7R AN S. TUBE RA71N_G 5. 

At crest of e-f cycle wlth nrodulatlon factor of 1.0. 

~ ~tneu audio~lreSQencalenveloaei doasmnot be xceed 11155 of Sloielcerrleracon~ qu y p 
d It tons. 

Far operation of the 830-8 at the hiy her fre quencies~ refer to sheet 

TRANS. TtbE RATINGS vs FRE~lENOY. 

MAR. 20, 1936 

(Coa Glnuad on as at page) 

RCA RADIOTRON DIYISION 
RCn MnNUFACiURMG COMYnNY. Y1C. 

TENTATIVE DATA 



830-8 
R-F POWER AMPLIFIER, OSCILLATOR, 

CLASS B MODULATOR 

CAP 

.346 -.369 D1A.-

TIB BULB 

MEDIUM 4 -PIN 
BAYONET BASE 

(continues from preceding Pagel 

21/16 MA%.~ 

1''/q MAX. 

.oTB 
MAx.~1 
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DBD~ 
MA%. 

1.23 

b40 

BOTTOM VIEW OF BASE 
92C-4541 
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TUBE SYMBOLd TOP YI EW 
OF 

SOCKET CONNECTION$ 

GRID 

AVERAGE CHARACTERISTICS 

TrPE 830-B 
EF = 10 VOLTS D.C. 

GRID VOLTS=EC 

I00 00 300 400 500 
PLATE VOLTS 92C-4563 

PLATE 

FILAMENT 

NO CON-
NECTION 

MAR. 2Q, 1936 RCA RADIOTRON DIVISION 
TENTATIVE DATA 2 

RCA MANUFACTURING COMRANT. INC. 
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AVERAGE PLATE CHARACTERISTICS 

a N o 
a a 

PLATE AMPERES 

N 
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JAN. 17, 1936 ACA RADIOTRON DIVISION 
acn MnHurncniaa~ ca~vnrr. mc. 
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832 -A 
PUSH-PULL RF BEAM POWER AMPLIFIER 
UNLESS OTHERWISE SPECIFIED, VALUES ARE ON A PER-TUBE BASIS 

GENERAL DATA 

Electrical: 

Heater, far Unipotential Cathodes: 
Heater Arrangement Series Parallel 

Voltage  12.6 t zo'b 6.3 * :off ac or do volts 
Current  0.8 1.6 amp 

Trans 9onduN tan~o t(ADP 
9sxaoe yaate ma~ 

t) 
90. 3500 umhos 

Mu-Factor, Grid No.2 to Grid No.1 

For grin—xo.z volt,ADP50 an0 pile ma.l t ) 9o. 6.5 
Direct Interelectrode Capacitances (Each Unit): 

Grid-No.l to Plate°  0.07 max. lµaf 
I nput  8.0 v+if 
Output   3.8 fyaf 

Grid-No.2-to-Cathode Capacitance 
including internal grid-No.2 
bypass capacitor (Approx.)   65 i~f 

° Mi to external shield in plane of seal 1l ange. 

Mechanical: 

Mounting Position  Any 
Overall Length   3-3/16" t 1/8" 
Seated Length  2-3/4" t 1/8" 
Maximum Diameter   See Outl ine Drawing 
Bulb Terminals   See Outl ine Drawing 
Base Medium Molded-Flare Septar 7-Pin (JETEC No.E7-2) 

Basing Designation for BOTTOM. VI EN!   78P 
1A

Pin 1 -Heater 
Pin 2-Grid No.l of 

Unit No.2 
Pin 3 -Grid No.2 
Pin 4 -Cathode, 

Grid No.3 
Pin 5 -Heater 

Center-Tap Ip 

PU2 PUI 
Pin 6 -Grid No.l of 

Unit No.1 
P i rl 7- Heat e r 

PIJI - Plate of 
Unit No.l 

PU2-Plate of 
Unit No.2 

PLANE OF ELECTRODES OF EACH UNIT 
IS PARALL 

of TiOueE
AN 

wa 
MAOUON A%IS 

Bulb Temperature (At hottest point)   200 max. o~ 

PLATE-MODULATED PUSH-PULL RF POwER AMP. - Class C Telephony 

Carrier conditions per tube fo+ use with a xax.wodulation fat for of 1.0 

Maxireunl Ratings, Absolute Values: 

CCS~ 
ICAS~~ 

DC PLATE VOLTAGE   600 max. 600 max. volts 
DC GRID-No.2 (SCREEN) VOLTAGE. 250 max. 250 max. volts 

'9 

F 

4 

~, w: See next page. mac-Indicates a cn ange. 

MARCH 1, 1951 7181E DEPARTMEM 
eAoio cosrounoN oe AAuuu, NAensoN, New lesser 

DATA 1 
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0~ 832-A 

PUSH-PULL RF BEAM POWER AMPLIFIER 

-s 

-~ 

DC GRID-No.l (CONTROL-

ccs• rcas•• 

GRID) VOLTAGE. -175 max. -175 max. volts 
DC PLATE CURRENT 75 max. 95 max. ma 
DC GRID-No.l CURRENT 6 max. 6 max. ma 
PLATE INPUT  22 max. 96 max. watts 
GRID-No.2 INPUT  3.4 max. 5 max. watts 
PLATE DISSIPATION 10 max. 15 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 

TYDical Operation 

DC Plate Voltage 425 600 600 volts 
DC Grid-No.2 Voltagek 200 200 Z00 volts 
From series resist of 14000 25000 20000 ohms 

DC Grid-No.l Voltage ~ -60 ~5 -70 volts 
From grid resistor of 25000 25000 29000 ohms 

Peak RF Grid-No.l-to-
Grid-No.l Voltage 140 150 160 volts 

DC Plate Current 52 36 60 ma 
DC Grid-No.2 Current. 16 i6 20 ma 
DC Grid-No.i Cur. (Approx.) 2.4 2.6 3.0 ma 
Driving Power (Approx.) 0.15 0.18 0.21 watt 
Power Output (Approx.). 16 17 26 watts 

.PUSH-PULL RF POWER AMPLIFIER & OSCILLATOR-Class C Telegraphy 

dey-doom condt Lions ¢er tube w{thout •odulattonm

Maximum Ratings, Absolute Values: 
CCS• ICAS••

DC PLATE VOLTAGE. 750 max. 750 max. volts 
DC GRID-No.2 (SCREEN) VOLTAGE 250 max. 250 max. volts 
DC GRID-No.i (CONTROL-

GRID) VOLTAGE. -175 max. -175 max. volts 
DC PLATE CURRENT  90 max. 115 max. ma 
DC GRID-No.l CURRENT  6 max. 6 max. ma 
PLATE INPUT   36 max. 50 max. watts 
GRID-No.2 INPUT   5 max. 5 max. watts 
PLATE DISSIPATION   15 max. 20 max. watts 

M Obt elned from a separate source modulated with the plate supply, or 
from the modulated pl ete supply to rough a series rest stor of the value 
shown. 

u Obtained from a rid rest stor of value shown (per tube) or Dy pertt el 
sett-Dias methods. 

~ Nodulatt on essentially negative may be used If the positive Deax of 
the audio-t requency envelope does not exceed 135f of the carrier con-
ditions. 

•, w,•: See next page. i Indicates a chnnga 

MARCH 1, 1951 1Rl~ I~vwRrlueNr 
RAOIO CORgGT10N OF M1ElIG, IV~[[ILON, NEW IEtLEY 

DATA 1 
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832—A ~ 

PUSH-PULL RF BEAM POWER AMPLIFIER 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

ccs• rcas•• 

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

respect to cathode 100 max. 100 max. volts 

Typical Operation: 

DC Plate Voltage  500 750 750 volts 
DC Grid-No.2 Voltage"* 200 200 200 volts 

From series resistor of. 21000 37000 25000 ohms 
DC Grid-No.l Yoltage®. -65 ~i5 -50 volts 

From grid resistor of. 25000 23000 12500 ohms 
From cathode resistor of 730 1000 550 ohms 

Peak RF Grid-No.l-to-
Grid-No.l Voltage 150 150 130 volts 

DC Plate Current  72 48 65 ma 
DC Grid-No.2 Current 14 15 22 ma 
DC Grid-No.l Current (Approx.) 2.6 2.8 4.0 ma 

Driving Power (Approx.). 0.18 0.19 0.24 watt 
Power Output (Approx.) 26 26 35 watts 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Nin. Nax. 

Heater Current (Each section). 1 0.76 0.84 amp 
Grid No.1—Plate Capaci-

tance (Each unit) 2 - 0.07 µµf 
Input (Each unit)  - 6.6 9.4 µµf 
Output (Each unit)  - 2.8 4.8 µµf 
Plate Current (Each unit), 3 18 42 ma 
Grid-No.2 Current .(Each unit). 3 0.1 5.5 ma 
Positive Grid-No.l 
Current (Each unit) 4 8 52 ma 

Useful Power Output (Per tube) 5 14 - watts 

Note 1: With 6.3 volts on heater section under test. 

Note 2: With external Shield in pi ane of seal flange. 

Mote 3: With 6.3 v lts on heater ections i parallel, do plate voltage 
of 250 volts on unit under test, tic grid—No.2 voltage of 175 
volts, do rid—No.1 voltage of —10 volts on unit under test, 
and do grid—No.l voltage of —100 volts on unit not under test. 

Xo to u: With 6.3 vclts on heater sections in parallel, do plate voltage 
of 90 volts on unit under test, do grid—No.2 voltage of 90 volts, 
do rid—No.l voltage of +20 volts on unit under test, and do 
grid—No.i voltage or —100 volts on unit not under test. 

Note 5: In a Du sh—pull sel t—excited oScill ator circuit with 11 vol tS on 
neater sections in series, dt plate vol loge of Y00 volts on each 
unit, max. do gri d—No.2 voltage of 250 volts, total do plate cur—
rent o} 90 ma., total do grid—No.l current oT 2 to b ma., grid—
No.i resistor of 8000 to 18000 ohms, and frequency of 200 
megacycles per second. 

+-

F 

•, N,•,M: See next page. 4 Indicates a change. 

MARCH 1, 1951 1lIBE DEPANTMEM 
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0~ 832-A 
PUSH-PULL RF BEAM POWER AMPLIFIER 

• Continuous Commercial Service. 

•• Intermittent Commercial and Amateur Service. 

® The grid-circuit resistance should never exceed 25000 ohms (to talj per 
L uD e; or 50000 ohms per unit. Any additional bias required must be 
suppl ied by a cathode resistor or a fixed supply. 

~~ Obtained from a separate source, orfrom the plate-voltage supply with 
a voltage divider, or through a series resistor of value shown. The 
grid-No.2 voltage mu 5t not exceed 600 volts under key-uD conditions. 

Data on operating frequencies for the 832—A are given 
on the sheet TRANS. TUBE RATINGS vs FREQUENCY 

OPERATING NOTES 

Shielding of the 832-A in an rf ampl ifi ier is required for 
stable operation. A convenient method of shielding is to 
mount the tube with one end through a hole in a metal 
platesothat the edge of the hole is close to the internal 
shield of the tube. Due to the importance, at the ultra-
high frequencies, of obtaining the shortest leads possible, 
rf bypassing must be accompl ished close to the tube 
terminals. Ribbon leads acting as plates of the bypassing 
capacitors are effective. Al l circuit returns should be 
made to the common cathode connection. Rf chokes may be 

advisable in the voltage-supply leads. 

MARCH 1, 1951 Tl1BE DEPARTMENT 
E~DIO CORROR~110N OF AMERIG, NARRISON, NEW JERSEY 

DATA 2 



832—A 

PUSH-PULL RF BEAM POWER AMPLIFIER 

+.DD2" 
.058" -.006" 

DIA. 

PUI 

y SEE NOTE 4 

SEE NOTE 2 

SIB MI6 

MEDIUM MOLDED-
2 3/q FLARE SEPTAR 

* I/8 X X, 
7 -PIN BASE 

3 

3/8 
2 3/18 

_-~ 

(1'32 t 3/t8 f%" t 3/ " 
NOTE 6) 

j i + II I~~~III + 000"MIN. 
••— T  (NOTE 7) 

3/o DIA. MAX. 

7~8 f  1~8 

5/16 MIN. 

.058"+.002~~ .008" 
DIA. 

6 PIN 

51°

SEE NOTE 5 

28' 
SEE NOTE 3 

NOTE T 

51°  51°  .125"3.003" 
DIA. 

ElOTTOM VIEW 

THE REFERENCE AXIS YY' IS DEFINED AS THE AXIS 
OF THE BASE-PIN GAUGE DESCRIBED IN NOTE I 

92CM-8374R3 

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" CIRCLE 

AT SPECIFIED ANGLES WITH TOLERANCE OF t 5' FOR EACH ANGLE. 
GAUGE IS ALSO PROVIDED WITH A HOLE 0.500" t 0.010" CONCENTRIC 

WITH PIN CIRCLE WHOSE CENTER IS ON THE AXIS YY'. 

'9 

MARCH 1, 1951 TUNE DEPARTMENT 
EAOIO COEPOE~TION OP MIEEFG. NNfISON, NEW 1FESET 

cE-637aR3A 
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832-A 
PUSH-PULL RF BEAM POWER AMPLIFIER 

NOTE 2: THE PL ATE LEADS WILL ENTER A FLAT-PLATE PLATE-LEAD 
GAUGE HAVING MINIMUM THICKNESS OF 0.375" AND HAVING TWO 
HOLES 0.2000" t 0.0005" WHOSE CENTERS ARE LOCATED AT A 
DISTANCE OF 0.424" f 0.001" FROM THE AXIS YY' AND WHOSE 
AXES ARE PARALLEL TO YY'. THE PLANE THROUGH THESE AXES 
WILL BE 90° t 5' FROM THE PLANE THROUGH YY' AND PIN No.4. 

NOTE 3: WHEN THE TUBE IS SEATED IN THE BASE-PIN GAUGE AND 
CONSTRAINED BY THE PLATE-LEAD GAUGE OF NOTE 2, THE MAXIMUM 
RADIUS'M'IS DETERMINED BY LOWERING OVER THE TUBE A CYLINDER 

GAUGE HAVING A RADIUS OF 1.156" + O.000" - 0.003" WHOSE 

AXIS IS COINCIDENT WITH THE YY' AXIS. 

MOTE 4: THE PLATE LEADS WILL ENTER A FLAT-PLATE PLATE-

LEAD GAUGE HAVING MINIMUM THICKNESS OF 0.375" AND HAVING 

TWO HOLES 0.2000" t 0.0005" WHOSE CENTERS ARE SPACED 0.848" 
t 0.001" FROM EACH OTHER. 

NOTE 5: MINIMUM DIAMETER OF TUBE-SEAL FLANGE WILL $E SUCH 
THAT A RING GAUGE HAVING I.D. OF 2.125" - 0.000" + 0.003" 
AND THICKNESS OF 0.125" t 0.010" WILL NOT PASS THE FLANGE 

WHEN TRIED AT ANY ANGLE. 

NOTE 6: A FIAT-PLATE FLANGE GAUGE WITH HOLE 2.063" - 0.000" 
+ 0.003" IS LOWERED OVER TUBE SEATED IN BASE-PIN GAUGE SO 

THAT THE HOLE AXIS IS COINCIDENT WITH AXIS YY' WITHIN 0.150", 

AND SO THAT THE BOTTOM SURFACE OF THE FLANGE GAUGE IS 

PARALLEL TO THE TOP SURFACE OF THE BASE-PIN GAUGE, AND UNTIL 

THE FLANGE GAUGE RESTS ON THE TUBE-FLANGE SEAL AT POSITION 

X X'. THE PERPENDICULAR DISTANCE BETWEEN THE TWO GAUGES 

WILL BE AS SHOWN. 

NOTE 7: EXHAUST TIP WILL NOT EXTEND BEYOND THE PLANE WHICH 

PASSES THROUGH THE ENDS OF THE THREE LONGEST PINS. 

MARCH 1, 1951 NgE DEPARTMENT 
IADIO CORpRAT10N OF AME RIG, MARRISON, NEW 1ERSEY 

CE-6374R3B 



832 -A 
~ PUSH-PULL RF BEAM POWER AMPLIFIER 

TYPICAL CHARACTERISTICS 
FOR EACH UNIT 
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_ GRID-Ns 2 VOLTS =250 
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AVERAGE PLATE CHARACTERISTICS 
FOR EACH UNIT 

■ E =12.6 VOLTS GRID-Ns 2 VOLTS = 250 ■■■■■■■■■■■■■■ 
■ f ■■■■■■■■■■■■■■ 
■ SERIES HEATER ARRANGEMENT •■■■■■■■■■■■■■ 
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834 

R-F POWER AMPLIFIER 
Filament Thoriated Tungsten 

Voltage 7.5 a-c or d-c volts 
Current 3.1 amp. 

Ampl ification Factor 10.5 
Direct Interelectrode Capacitances: 
Grid to Plate 2.6 vVf 
Grid to Filament 2.2 NNf 
Plate to Filanent 0.6 }luf 

Maximum Overall Length 6-7/8" 
Maximum Diameter 2-11/16" 
Bulb 5-21 
Base Medium 4-Pin, Bayonet 
RCA Socket (Type UR-542A) Stock No.9919 
COOling- Forced air from tan directed at middle and ueDer portions of 

D alb is recommended for all classes of service above 60 Nc. 

Maximum Ratings Are Absolute Values 

MAXIMUM RATINGS and TYPICAL OPERATINfi CONDITIONS 

R-F POWER AMPLIFIER -Class B Telephony 

Carrie+ cond {t{ons der tuae for use with asax. soda lat{on factor of 1.0 

D-C Plate Voltage 1250 max. volts 
D-C Plate Current 100 max. ma. 
Plate Input 75 max. watts 
Plate Dissipation 50 max. watts 
Typical Operation: 
D-C Plate Voltage 750 1000 1250 volts 
D-C Grid Voltage 8 -70 -90 -115 volts 
Feak R-F Grid Voltage 90 100 115 volts 
D-C Plate Current 50 50 50 ma. 
D-C Grid Current 1.0 0.5 0 approx. ma. 
Driving Power o 3.3 3.1 3.0 approx. watts 
Power Output li 16 20 approx. watts 

PLATE-MODULATED R-F POWER AMPLIFIER - Class C Telephony 

Carrier conditions ye♦ tune for use with a wax. •odu iat{on factor of 1.0 

D-C Plate Voltage 
D-C Grid Voltage 
D-C Plate Current 
D-C Grid Current 
Plate Input 

Plate Dissipation 
Typical Operation: 

D-C Plate Voltage 750 
14500 
-290 
415 
90 
20 

7.5 
42 

D-C Grid Voltage ' 

Peak R-F Grid Voltage 
D-C Plate Current 
D~ Grid Current 
Driving Power "' 
Power Output 

~ Obtained by grid—leak resistor or by partial self—bias methods. 
o At crest oT a—f cycle with modulation factor of 1.0. 

~: See next page. ~— Indicates a change. 

1000 max. 
-400 max. 
100 max. 
20 max. 

100 max. 

35 max. 

VOlts 

volts 
ma. 
ma. 
watts 

watts 

1000 volts 
17700 ohms 
-310 volts 
435 volts 
90 ma. 

17.5 approx. ma. 
6.5 approx. watts 
58 approx. watts 

Dec. 1, 1942 RCA RADIOTRON DIVISION 
pcn u,WUFhCiU[e1G CdMANY, NC. 
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~-Indicates a change. 
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834 

R-F POWER AMPLIFIER 
(eontlnue0 trou precedlna pap) 

R-F POWER AMPLIFIER 6 OSCILLATOR - Class C Telegraphy 

fey-doom. coed{tLow9 pe+ tube xn tAout modulattom4l 

D-C Plate Voltage 1250 max. volts 
D-C Grid Voltage -400 max. volts 
D-C Plate Current 100 max. ma. 
D-C Grid Current 20 max. ma. 
Plate Input 125 max. watts 
Plate Dissipation 50 max. watts 
Typical Operation: 

D-C Plate Voltage 750 1000 1250 volts 
175 -200 -225 volts 

D-C Grid Voltage } 8750 11400 15000 ohms 
1600 1850 2150 ohms 

Peak R-F Grid Voltage 300 325 350 volts 
D-C Plate Current 90 90 90 ma. 
D-C Grid Current 20 17.5 15 approx. ma.. 
Driving Power " 5.5 5.0 4.5 approx. watts 
Power Output 42 58 75 approx. watts 

r! For a-c filament supply. If d.c. is used, the stated voltage values 
should De dec reared Dy apOrox. one-hall of the rated filament voltage. 

f Obtained from fixed Supply, Dy grid resistor (8750, 11N00, 15000), or 
cathode resistor 51600, 1850, 2150). 

IIiF Modulation essent rally negative may De used if the osit ive Qeak o} 
the audio-frequency envelope does not exceed 3155 o>Pthe card er con-
ditions. 
Subject to wide variations a5 ex Drained On sheet TRAMS. TUBE RAT INGS. 

Data on operating frequencies for the 834 are given on the 
sheet TRANS. TUBE RATINGS vs FREQUENCY. See also "Cool ing" 

under this type. 

2 'I/I6 MA 

1 NDM. ~ -~ MIN. 

a T~ 
wx. 

e ba• 

N DT E: Connections to tips P 
and G should De made Dy means 
of radl at ing connectors to which 
t lex iDle circuit leads sh outd 
De Clamped. 

TUBE MOUNTING POSITION 

VERTICAL: Base down. 
HORIZONTAL: Mo. 

BOTTOM VIEW OF 
SOCKET CONNECTIONS 

Pin 1-filament+ 
Pin 2 - Mo Connection 
Pin ) -Mo Connection 
Pin N -Filament -

P -Plate 
G -Grid 

.~ 

`~ 

Dec. 1, 1942 
0.CA RADIOTRON DIVISION 
NCA MANUrwCtUMw(s COMiANY. Mc. 
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837 

R-F POWER AMPLIFIER PENTODE 

Heater ° Coated Unipotential Cathode 
Voltage ° 12.6 a-c or d-c volts 
Current 0.7 amp. 

Transconductance for 
plate current of 24 ma. 3400 p1IIh05 

Direct Interelectrode Capacitances: 
Grid to Plate Iwith external shieltlingl 0.20 max. pNf 
Input 15 NNf 
Output 10 NNf 

Maximum Overall Length 5-7/8" 
Maximum Diameter 2-i/16" 
Bulb ST-16 
Cap Small Metal 
Base Medium 7-Pin Ceramic, Bayonet 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 

R-F POWER AMPLIFIER -Class B Telephony 

Corr{s♦ cond{~ions ps+ tubs Jo+ we w{EA a sax. soduIa lion Jac to+ of 1.0 
D-C Plate Voltage 500 max. volts 
D-C Suppressor Voltage tGrid Mal 200 max. volts 
D-C Screen Voltage tGrid Jell 200 max. volts 
D-C Plate Current 40 max. ma. 
Plate Input 16 max. watts 
Suppressor Input 5 max. watts 
Screen Input 5 max. watts 
Plate Dissipation 12 max. watts 
Typical Operation: 
D-C Plate Voltage 400 500 500 volts 
D-C Suppressor Voltage 0 0 40 volts 
D-C Screen Voltage 200 200 200 volts 
D-C Grid Voltage IGritl MII -25 -25 -25 volts 
Peak R-F Grid Voltage 28 25 24 volts 
Internal Shield Connected to catnode at socxet 
D-C Plate Current 35 30 30 ma. 
D-C Screen Current 10 15 12 ma. 
D-C Grid Current 1 0 0 approx.ma.
Driving Power ' 0.4 0.2 0.1 approx.watt
Power Output 4 5 5.5 approx.watts

# At crest of a-f cy cte with modulation factor of 1.0. 

SUPPRESSOR-MODULATED R-F POWER AMPLIFIER -Class C Telephony 
Carr{e+ coed{i{ons 4s+ tubs for ws tvi to a sax. •odutation Jae for of 1.0 
D-C Plate Voltage 
D-C Screen Voltage IGritl 02I 
D-C Grid Voltage IGrid NII 
D-C Plate Current 
D-C Grid Current 
Plate Input 
Screen Input 
Plate Dissipation 

c Should not deviate more loan lldt from rated value. See sOTE on CATA 3 Vage. —
t-Indicates a change. 

500 max. volts 
200 max. volts 
-200 max. volts 

40, max. ma. 
8 max. ma. 
16 max. watts 
8 max. watts 
12 max. watts 

r 

APRIL 3, 1939 
RCA RADIO7RON DIVISION 
RCA MANViACTURXVG COMIANY. RJG. 

DATA 
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837 

R-F POWER AMPLIFIER PENTODE 

(coniloued tro■ Drecedlna pans) 

Typical Operation: 
D-C Plate Voltage 400 500 
D-C Suppressor Voltage (Grid aii -55 -&5 
D-C Screen Voltage' 

f 
6500 14000 

D-C Grid Voltage ° ~ 12500 5700 
Peak A-F Suppressor Voltage 55 65 
Peak R-F Grid Voltage 45 32 
Internal Shield connected to cat node et socket 
D-C Plate Current 35 30 ma. 
D~ Screen Ourrent 37 23 ma. 
D-C Grid Current 8 3.5 approx.ma.
Driving Power 0.4 0.1 approx.watt
Power Output 4 5 approx.watts

o voltage taken from unmodulated plate-v oTt ege supply through reaisto r. 
° From fixed supply or grid-leek resistor. 

GRID~IODULATED R-F POWER AMPLIFIER - Class C Telephony 

Ca++ie+ cond{tiom per tape for we wi tD a 

D-C Plate Voltage 
D-C Suppressor Voltage (Grid /31 
D~ Screen Voltage (Grid M21 
D-C Grid Voltage 1Grid +rll 
D-C Plate Current 
Plate Input 
Suppressor Input 
Screen Input 
Plate Dissipation 
Typical Operation: 
D-C Plate Voltage 
D-C Suppressor Voltage 
D-C Screen Voltage 
D-C Grid Voltage § 
Peak R-F Grid Voltage 
Peak A-F Grid Voltage 
Internal Shield 
D-C Plate Current 
D-C Screen Current 
D-C Grid Current 
Driving Power ~ 
Power Output 

• At crest of a-f cycle with modulation factor of 1.0 

PLATE-MODULATED R-F POWER AMPLIFIER - Class C Telephony 
Pentode Conntctian 

Cara er conditions qer tube Icr use with a uaz. noo'ulatson Jactor of t.o 
D~ Plate Voltage 400 max. volts 
D-C Suppressor Voltage (Grid r31 200 max. volts 
D-C Screen Voltage IGrid M21 200 max. volts 
D-C Grid Voltage (Grid NIl -200 max. volts 
D-C Plate Current 50 max. ma. 

See end of LaDul ation. 

E-Indicates a change. 

volts 
volts 
ohms 
volts 
ohms 
volts 
volts 

max. made la lion Joctor of 1.0 
500 max. volts 
200 max. 
200 max. 

-200 max. 
40 max. 
16 max. 
5 max. 
5 max. 

12 max. 

vults 
volts 
volts 
ma. 
watts 
watts 
watts 
watts 

400 500 500 volts 
0 0 ,40 volts 

200 200 200 volts 
-50 -45 -43 volts 
58 48 44 volts 
25 20 18 volts 

Connected to cat node et socket 

35 30 30 ma. 
9 7 6 ma. 
1 0 0 approx.ma.

0.5 0.2 0.15 approx.watt
4 5 -5.5 approx.watts

APRIL 3, 1939 
RCA RADIOTRON DIVISION 
IICw wNUF~CNen6 COVaNT. NC. 

DATA 
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837 

R-F POWER AMPLIFIER PENTODE 

lconh nued frow precedi n9 page) 

D-C Grid Current 8 max. tRa. 
Plate Input 20 max. watts 
Screen Input 5 max. watts 
Suppressor Input 5 max. watts 
Plate Dissipation 8 max. watts 
Typical Operation: 
D-C Plate Voltage 400 volts 
D~ Suppressor Voltage 40 volts 

D-C Screen Voltage R {
j 
13040 volts 

D-C Grid Voltage § l 8000 ohmss
Peak R-F Grid Voltage 60 volts 
Internal Shield connected to cecnode at socket 
D~ Plate Current 45 ma. 
D-C Screed Current 20 ma. 
D-C Grid Current 5 aDProx.ma.
Driving Power 0.3 approx.watt
Power Output it aPProx.watts

i fron modulated fi zed supply or notlutet ed plate-voltage suD01y through 
resistor. 

PLATE~AODULATED R-F POWER MIPLIFIER - Class C Telephony 
fe trode Conwec ti oe - C+{da e2 f e3 tied tole the+ 

Ca++ie♦ coedl Nona be+ tope Jo+ we uL Lh a eaz..odu la tlon Jac to+oJ 1.0 
D-C Plate Voltage 400 max. volts 

volts 
volts 
nla. 
ma. 
watts 
watts 
watts 

D-C Screen Voltage IGn ds A2 a +►31 200 uax. 
D-C Grid Voltage IGria !II -200 max. 
D~ Plate Current 9J max. 
D-C Grid Current 8 max. 
Plate Input 20 max. 
Screen Input 7,5 max. 
Plate Dissipation 8 max. 
Typical Operation: 
D-C Plate Voltage 400 volts 

D-C Screen Voltage R+! 
f

j 1000 o
olts 

D-C Grid Vultage~ ~ l 10000 olmss
Peak R-F Grid Yoltage 100 volts 
Internal Shield connected to cetnoae at socket 
D-C Plate Current 45 ma. 
D-C St:reen Current 30 ma. 
D-C Grid Current 7 aDProx.ma.
Driving Ptxver 0.7 approx.watt
Power Output 11 approx.watts

/iM preferably from unmodut at ed plate-voltage supply through resistor, 

a ODt ai ned Dy grid-leek resistor or Dy partial sell-Dias methods. 

See end of teaulet ion. 
F indicates a change. 

~--

E-

APRIL 3. 1939 RCA RADIOiRON DIVISION 
RC. MwNUfnCiUI1NG CCMwNY. eK. 
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837 
R-F POWER AMPLIFIER PENTODE 

(continued troy pracedtn[ pa[e) 

R-F POWER AMPLIFIER d OSCILLATOR - Class C Telegraphy 
Pentode Connection 

ley-down eond[ttona pe+ tube w{tAout sodulation 
ao 

D-C Plate Voltage 
D-C Suppressor Voltage IGrid A31 
D-C Screen Vultage IGrid Nzl 

D-C Grid Voltage IGrid ! u 
D-C Plate Current 
D-C Grid Current 
Plate Input 
Suppressor Input 
Screen Input 
Plate Dissipation 
Typical Operation: 
D-C Plate Vultage 
D~ Suppressor Voltage 

D~ Screen Voltage 

D-C Grid Voltage' 

Peak R-F Grid Voltage 
Internal Shield 
D-C Plate Current 
D-C Screen Current 
D-C Grid Current 
Driving Power 
Power Output 

500 and%. VUltS 

200 max. volts 
200 max, volts 

-200 rrktx. volts 
SO max. ma. 
8 max. rlti. 

32 max. watts 
5 nlax. watts 
8 max. watts 
12 max. watts 

400 500 500 
0 0 40 

200 200 200 
6300 10000 20000 
-40 -85 -75 
5000 10600 18700 
70 120 lOJ 

Connected to cathode at socket 

70 60 60 ma. 
32 30 15 ma. 
8 8 4 approx.ma.

0.5 0.8 0.4 approx.watt
16 20 22 approx.wdtts 

R-F POWER AMPLIFIER d OSC 
f•troda Connection - Q+ 

(eY~doun coed{t4ona pee 

D-C Plate Voltage 
D-C Screen Voltage (,rids as 
D-C Grid Voltage (Grid RI) 
D-C Plate Current 
D-C Grid Current 
Plate Input 
~Ccreen Input 
Plate Dissipation 
Typical Operation: 
D-C Platt: Voltage 

D-C Screen Voltage ~ 

6-C Grid Voltage ' 

Peak R-F Grid Voltage 
Internal Shield 

l 

volts 
volts 
volts 
ohms 
volts 
ohms 
volts 

ILLATOR - Class C Telegraphy 
!da [2 t !3 teed toPa tAar 

to b• w4tAoat •odula lion °O

500 max. volts 
t a3) 200 max. volts 

-200 max. volts 
SO max. ma. 
B max. ma. 

32 max. watts 
8 max. watts 

17_ max. watts 

400 500 
11600 28000 
110 80 

J 8700 8700 
t -70 -7e 

115 11U 
Connected to cathode at socket 

volts 
otuns 
volts. 
ohms 
volts 
volts 

0o Modulation essentially negative ney oe used if the positive peaM of 
the audio-/reQuency envelope dae5 not exceed 31St of the Carrier con-
ditions. 

~ ~ See next page. ~ see end o/ taoul anon, 
r end icat es a cnang e. 

AFRIL 3, 1939 
RCA RADIOTRON DIVISION 
IIC~ NnNUFaCNeeKs CO1x~.WY eK 

DATA 2 



8 37 
R-F POWER AMPLIFIER PENTODE 

(continued Tro■ DrecedlnQ DaQe) 
D-C Plate Current 70 
D-C Screen Current 25 
D-C Grid Current 8 
Driving Power 0.75 
Power Output 18 

60 ma. 
15 ma. 
8 aDorox.ma. 

0.7 approx.watt 
20 a~prox.watts

~ Obtained from fixed supply or pl et e-voltage supply to rough resistor. 

~ Obtained Dy grid-leak rest stor or other Self- Or fixed-Dias method. 

Maximum total effBCtive grid ClfCult reSi St dnCe Should not exC eed 
25000 ohms. 

NOTE: In circuits where the cathode is not directly connected to the 
hea[e r, the Dotential difference Det wean them should not exceed 
100 volts. 

The 837, as a crystal-c ontrul led osci l lator with either pen-

tode or totrode connection, Inay De operated under the con-

ditions shown for class C telegraph services. Because the 

internal shielding in this tube is unusual ly effective, it 

general ly is necessary to introduce external feedback in 

those circuits which depend on the control-grid-to-plate ca-
pacity for osci l lation. 

For use of the 837 at the higher frequencies, refer to sllert 
TRANS. TUBE RATINGS vs FREQUENCY. 

OPERATION CHARACTERISTICS 
CLASS 8 R-F AMPLIf IER 
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TYPE 837 E 12.6 vOLT3 
_D-C PLATE VOLTS=300 
D-C SCREEN VOLTS■200 
D-C SUPPRCSSOR VOLTS=O 

`D-C ORID 81A3 VOLTS=-25 
INTERNAL SNIELD CONNECTED TO 

_ CATHODE_ 
NOTE '.INSTANTA NEOUS VALUES IGNORC 

INSfAN1ANE0U3 R-r C04 PONCNTS 
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APRIL 3. 1939 RCA RADIOTRON DIVISION 
5CA MANUFACTUPMG COMPANY. WC. 
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837 

R-F POWER AMPLIFIER PENTODE 
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837 
AVERAGE PLATE CHARACTERISTICS 
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AVERAGE CHARACTERISTICS 
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R-F POWER AMPLIFIER PENTODE 

GRID MODULATION CHARACTERISTICS 
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841 
R-F POWER AMPLIFIER, OSCILLATOR, 

A-F VOLTAGE AMPLIFIER 
Filament Thoriated Tungsten 

Voltage 7.5 
Current 1.25 

Amplification Factor 30 

Direct lnterelecirode Capacitances: 

a-c or d-c volts 
amp. 

Grid to Plate 7 NNf 
Grid to Fi lament 4 Npf 
Plate to Filament 3 NNf 

Maximum Overall Length 5-5/8" 
Maximum Diameter 2-3/16" 
Bulb 5-17 

Base Medium 4~in Bayonet 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 

A-F VOLTAGE AMPLIFIER (Resistance-coupled)-Class A 

D-C Plate Voltage 
D-C Plate-Supply Voltage*
Plate Dissipation 
Typical Operation and Characteristics: 

425 max. volts 
1250 max. volts 
12 max. watts 

Filament Voltage 7,5 7.5 d-c volts 
D-C Plate-Supply Voltage* 425 1000 volts 
D-C Grid Voltage -6 -9 volts 
Peak A-F Grid Voltage 6 9 volts 
D-C Flate Current 0.7 2.2 ma. 
Plate Resistance 63000 40000 ohms 
Transconductance 450 750 Nmhos 
Load Resistance 250000 250000 ohms 
Voltage Output I~secondharmonicl 126 225 volts 

* Voltage effect lve at yl ate la lase than the plate-supply voltage by 
an amount equal to the voltage drop In the loco real stance causee 
by the plate current. 

A-F POwER AMPLIFIER 5 MODULATOR - Class B 

D-C Plate Voltage 425 max. volts 
Max-Signal 0-C Plate Current* 60 max. ma. 

Max-Signal Plate Input' 25 max. watts 
Plate Dissipation* 15 max. watts 
Typical Operation - 2 tubes: 

Unless of henrise specified, values are fur z tubes. 

Fi lament Voltage 7,5 7.5 d-c volts 
D-C Plate Voltage 350 425 volts 
D-C Grid Voltage -5 -5 volts 
Peak A-F Grid-to-Grid Voltage 176 180 volts 
Zero-Signal D-C Plate Cur. 7 13 ma. 
Max-Signal D-C Plate Cur. 114 120 rl~. 
Load Resistance (per tube) 1300 1750 ohms 
Effective Load Res.Iplate toplate15200 7000 ohms 
Max-Signal Driviny Power 3.2 3 6 approx.watts 

Max-Signal Power Output 21 2B approx.watts
" Averaged over any audio frequency cycle of sloe-wave form. 

f indicates a change 
f 

APRfL 5, 1937 
RCA iADIOTRON DIVISION 
PC A. uANUFACTUPxiG CWVA"T, WC. 

oaTA 



841 
R-F POWER AMPLIFIER, OSCILLATOR, 

A-F VOLTAGE AMPLIFIER 
(ca nLlnueG fro■ preceaing page) 

R-F POWER AMPU FIER - Class B Telephony 
Carrier conditions yer tube for use with a mat. nodulatiort Joet.oJ 1.0 

D-C Plate Voltage 
D-C Plate Current 
R-F Grid Current 
Plate Input 
Plate Dissipation 
Typical Operation: 
Filament Voltage 
D-C Plate Voltage 
D-C Grid Vottage 
Peak R-F Grid Voltage 
D-C Plate Current 

450 max. 
50 max. 
d max. 

22.5 max. 
15 max. 

volts 
ma. 
amp. 
watts 
watts 

7,5 7.5 a-c volts 
350 450 volts 
-12 -15 volts 
60 60 volts 
45 45 ma. 

D-C Grid Current*' 4 4 approx.ma
Drivinq Power** ° 3.5 3.5 approx.watts
Power Output 4.25 6 approx.watts

o st crest of a-f cycle wi to mo oul anon factor of I .O. 
PLATE-MODULATED R-F POWER AMPLIFIER - Class C Telephony 

Carrie towiitions per tube for use wtth a mat. modulation Jact. of f.o 
D-C Plate Voltage 350 max. volts 
D-C Grid Voltage -200 max. volts 
D-C Plate Current 60 rnax. ma. 
D-C Grid Current 20 max. ma, 
R-F Grid Current 4 max. amp, 
Plate Input 21 max. watts 
Plate Dissipation 10 max. watts 
Typical Operation: 

Fi lament 7.5 7.5 a-c volts 
D-C Plate Voltage 250 350 volts 
D-C Grid Voltage -40 -47 volts 
Peak R-F Grid Voltage 125 130 volts 
D-C Plate Current 50 50 ma. 
D-C Grid Current** 15 15 approx.n~a.
Driving Power #; 2 2 app rox. watts 
Power Output 7 11 apprux.watts 

R-F POWER AMPLIFIER b MODULATOR -Class  C Telegraphy
Xey-down conditions yer tube without modulation i'~ 

D-C Plate Voltage 450 max. volts 
D-C Grid Voltage -200 max. volts 
D~ Plate Current 60 max. ma. 
D-C Grid Current 20 max. ma. 
R-F Grid Current 5 max. amp. 
Plate Input 27 max. watts 
Plate Dissipation 15 max. watts 
Typical Operation: 

Filament voltage 7.5 7.5 a-c volts 
D-C Plate Voltage 350 t50 volts 
D-C Grid Vottage -30 -34 volts 
Peak R-F Grid Voltage 115 120 volts 
D-C Plate Current 50 50 ma. 

1/#• ff See next DaHe ~Ineicat es a change 

~...+✓ 

\.✓ 

`...> 

~../ 

APR I L 5, 1937 kCA RADIOTRON DIVISION 
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841 
R-F POWER AMPLIFIER 

A-F VOLTAGE AMPLIFIER 
(continued [tom Dre cedlne pale) 

D-C Grid Current=' 15 15 approx.rila. 

Driving Power" 1.8 1.8 approx.watts 

Power Output 11 15 ~prox.watts 
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AVERAGE PLATE CHARACTERISTICS 
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845 

MODULATOR, A-F POWER AMPLIFIER 

Filament Thoriated Tungsten 
Voltage 10 a{ or d-c volts 
Current 3.25 amp. 

Amplification Factor 5.3 
Direct Interelectrode Capacitances: 
Grid to Plate 13.5 pNf 
Grid to Filament 6 NNf 
Plate to Filament 6.5 Nyf 

Maximum Overall Length 7-7/8" 
Maximum Diameter 2-5/16" 
Bulb T-18 
Base Jumbo 4-Large Pin 
RCA Socket Type UT-541 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 
A-F POWER AMPLIFIER d MODULATOR - Class AI 

D-C Plate Voltage 
Plate Dissipation 
Typical Operation: 

1250 max. 
100 max. 

volts 
watts 

D-C Plate Voltage 750 1000 1250 volts 
D~ Grid Voltage' -98 -145 -195 volts 
Peak A-F Grid Voltage 93 140 190 volts 
D-C Plate Current 95 90 80 ma. 
Transconductance 3100 3100 3100 Nmhos 
Plate Resistance 1700 1700 1700 ohms 
Load Resistance 3400 6000 11000 ohms 
U.P.O. 15% second harmonict 15 24 30 watts 

NOTE: In cases where the input circuit to the Sus is resistance coupletl, 
the resistance in the gritl circuit should not exceed 0.5 megohm 
when Cathode bias is used. WitAout cathode bias, the tl-c roSista nce 
in the grid-coupling circuit should not exceed o.1 megonm. 

A-F POWER AMPLIFIEP, d MODULATOR - Class ABI

D-C Plate Voltage 1250 max. volts 
D-C Grid Voltage -400 max. volts 
D~ Plate Current 120 max, ma. 
Plate Input 150 max. watts 
Plate Dissipation 100 max. watts 
Typical Operation: 

Unless otherwise sgeciJied, values are for 2 tubes 
D-C Plate Voltage 1000 1250 volts 
p~ Grid Voltage' -175 -225 volts 
Peak A-F Grid-torrid Voltage 340 440 volts 
Zero-Signal D~ Plate Current. 40 40 ma. 
Max.-Signal D-C Plate Current 230 240 ma. 
Load Resistance tiler tuber 1150 1650 ohms 
Effective Load Res.iplate to platet4600 6600 ohms 
Max,-Signal Power Output 75 115 approx.watts

~ With a-c filament supply. 

OUTLINE DIMENSIONS, TUBE SYMBOL, and SOCKET CONNECTIONS 
for the 845 are the same as for the 211. 

r 

r 

t Indicates a cn ange. 

April 15, 1940 RCA RADIOTRON DIVISION 
0.Cw ,nANUFnCTU0.e1G Cd.~V.wY, u,C.. 

DATA 
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860 
POWER TETRODE 

GENERAL DATA 
Electrical: 

Fi lament, Thoriated Tungsten: 

Voltage 10 ac or do volts 
Current 3.25 amp 

Transconductance, ror 
pt ate current of 16 ma 1100 µmhos 

Direct Interelectrode Capacitances: 
Grid to Plate 0.08 max.' µµf 
Input 7.75 µµf 
Output 7.5 µµf 

~ Mitn external shielding. 

MECh8nIC81: 

Mounting Position Vertical, base down 
Maximum Overall Length 8-3/4" 
Maximum Radius 4-1/4" 
Bulb GT-30, with arm 
Base Medium-Metal-Shell Small 4-Pin, Bayonet 

Basing Designation for BOTTOM VIEW 3F 
Pin 1 -Filament 
Pin 2 -No 

Connection 
Pin 3 -Screen 
Pin 4 -Filament 

Top Lead-
Grid 

Side Lead-
Plate 

RF POWER AMPLIFIER - Class 6 Telephony 
Carrier conditions 9er tube for use with a wax. wodulation }odor of i.o 

Maximum Ratings. Absolute Values: 

D-C Plate Voltage 
D-C Screen Voltage 
D-C Plate Current 
Plate Input 
Screen Input 
Plate Dissipation 
Typical Operation: 
D-C Plate Voltage 
D-C Screen Voltage ° 
D-C Grid Voltage 
D-C Plate Current 
Power Output 

3000 max. volts 
500 max, volts 
85 max. ma. 
150 max. watts 
LO max. watts 

100 max. watts 

2000 3000 volts 
300 300 volts 
-50 ~0 volts 
60 43 ma. 
30 40 approx.watts

PLATE-MODULATED RF POWER AMPLIFIER - Class C Telephony 
Carrier conditions ~sr tube }or vsc with a wax. wadulation }actor o} i.o 

Maximum Ratings, Absolute Values: 
p-C Plate Yoltage 2000 max. volts 

° Use .of wrl es so nen real stor la not nco~osended. 

JULY 1, 1938 (11-50) iWEDE1ARTMENT 
ueio tanxunon a ww~wt, twee+, ww x~wt 

DATA 



860 

POWER TETRODE 

D~ Screen Voltage 
D-C Grid Voltage 
D-C Plate Current 
D-C Grid Current 
Plate Input 
Screen Input 
Plate Dissipation 

500 max. 
-B00 max. 
85 max. 
40 max. 
170 max. 
6.7 max. 
67 max. 

volts 
volts 
ma. 
ma. 
watts 
watts 
watts 

Typical Operation: 
D-C Plate Voltage 1500 1800 2000 volts 

f 60000 80000 100000 ohms 
0-C Screen Voltage • ll 300 300 220 volts 

7500 7500 5300 ohms 
D~ Grid Voltage1 t -225 -225 -200 volts 
Peak R-F Grid Voltage - - 500 volts 
D-C Plate Current 70 67 85 ma. 
D-C Screen Current - - 25 ma. 
D-C Grid Current ** 30 30 38 approx.ma. 
Driving Power ** 15 15 17 approx:watts 
Power Output 45 60 105 approx.watts 

RF POWER AMPLIFIER 6 OSCILLAT9R - Class C Telegraphy 

day-do5vn conditions ycr tube ritAout ~odESlati~nf 

Maximum Ratings, Absolute Values: 

D-C Plate Voltage 
D-~ Screen Voltage 
D-C Grid Voltage 
D-C Plate Current 
D-C Grid Current 
Plate Input 
Screen Input 
Plate Dissipation 

Typical Operation: 

3000 max. 
500 max. 
-800 max. 
150 max. 
40 max. 
300 max. 
10 max. 
100 max. 

volts 
volts 
volts 
ma. 
ma. 
watts 
watts 
watts 

D~ Plate Voltage 1500 2000 2500 3000 volts 
D-C Screen Voltage ° 300 300 300 300 volts 

D~ Grid Voltage • 
!10000 
l -150 

10000 
-150 

10000 
,150 

10000 
-150 

ohms 
volts 

D-C Plate Current 90 90 90 85 ma. 
D-C Grid Current ** 15 15 15 15 approx.ma. 
Driving Power " 7 7 7 7 approx.watts 
Power Output 60 100 135 165 approx.watts

• opt ai ned from modul et ed plate-voltage supply to rough resi stor or from 
modulated fixed supply. 

ODt ained Dy grid-leak resistor or Dy partial self-Dias methods. 

~ Mpdul at lon essentl al ly neg ell ve mgr be used If the poaitly peak of 
the audl o-fra qu ency envelop• does not exceed 1155 Of the urrl er con-
dltlons. 

# Subject to wl de earl atlons es expl al ned on ah eat TRANS. TUBE RATINGS. 

~ Use o! se rl es real stor Ps not recommended. 

~ Obt shed by grl d-leek rest ator or other self- or }1 xeF Dl es method. 

JULY 1, 1938 ( 11-50) TUlE pEpARna¢NT 
[..DtO COREORATION W AME[IG. NARRISON, NEW 1E[SEy 

DATA 
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For use of the 860 at the higher frequencies, refer to sheet 
TFANS. TUBE RATINGS vs FREQUENCY. 
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Electrical: 

Ill 

862-A 
TRANSMITTING TRIODE 

WATER b FORCED-AIR COOLED 

GENERAL DATA 

Filament: Tungsten 
Voltage   33   a-c or d-c volts 
Current   207   amp. 
Stdrting — The current should never exceed n00 ampe re s, even 

momentarily. 

Ampl ification Factor. 45 
Direct Interelectrode Capacitances (Approx.): 
Grid to Pi ate   70   uuf 
Grid to Filament  53   µuf 
Plate to Filament 4.5   uuf 

Physical: F

Terminal Legend: 
F -Stranded Fila- P -Water-cooled 

merit Terminal ~ -~- Plate 
G -Ribbon T Terminal 

Grid Terminal 

Mounting Position   Vertical only, glass end up 
Maximum Overall Length  60-3J8~~ 
Greatest Radius   10" 
Base (with nozzle for air-cooling of filament seal) No. 3908 
Water Jacket Iwith wzzle for air-cooling of bulbl Type UT-1289-A 
Gasket  RCA Stock No.17879 
Cooling - Nater flow oP 15 to 25 gallons per minute must start before 

application of any voltag es and co ntinue for at least l0 minutes 
after removal of ali voltages. Water temperature must not 
exceed 70oC at socket Dull et under any co nditlons of operation. 
Air fiow of 15 cubic feet per minute in Du1D nozzle and 3 cub is 
feet per minu to in filament—seal nozzle is required Defo re the 
application of any voltages and must continue for at least 10 
minutes after removal of voltages to limit the glass tempera—
ture to 150oC at the hottest part. 

Phis tube can often be oyerated at reduced ftiianent voltage as explained 
on sheet PPPSS OP CAPBCDES in General Sec lion. 

A-F POWER AMPLIFIER & MODULATOR - Class B 

Maximum Ratings, Absolute ➢o lees: 

D-C PLATE VOLTAGE 15000 max. volts 
MAX.-SIGNAL D-C PLATE CURRENT;  7.5 max. amp. 
MAX.-SIGNAL PLATE INPUT'  100 max. kw 
PLATE DISSIPATION'  50 max. kw 
Typical Operation: 

pn less ctherw{se specified, va Toes are for 2 tubes 
D-C Plate Voltage   12000 volts 
D-C Grid Voltage°   0 volts 
Peak A-F Grid-to-Grid Voltage   2000 volts 
Zero-Signal D-C Plate Current   3 amp. 
Max.-Signal D-C Plate Current 13 amp. 
Effective Load Res. Iplate to platel, 1800 ohms 
:dax.-Signal Driving Power   450 approx. watts 
Max.-Signal Power Output  90 approx. kw 
# Averaged over any audio—frequency cycle of sine—wave form. 
°_For a—c filame nt _su oply. _ 

MAR, 30, 1945 RCA VICTOR DIVISION 
RADIO CORPORATION Of AMERIU, HARRISON, NEW JE 0.5EY 
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862-A 

TRANSMITTING TRIODE 

(con[i nuetl from precetlirg page) 

R-F POWER AMPLIFIER - Class B Telephony 

Carrie+ caMiti ons qe+ tube for use witA a waz. •odulation factor of 1.0 

Maximum Ratings, Absolute Values: 

D-C PLATE VOLTAGE   20000 max. . volts 
D-C PLATE CURRENT   5 max. amp. 
PLATE INPUT   100 max. kw 
PLATE DISSIPATION   75 max. kw 

Typical Operation: 

D-C Plate Voltage 12000 15000 18000 volts 
D-C Grid Voltageo -100 -150 -200 volts 
Peak R-F Grid Voltage 500 625 750 volts 
D-C Plate Current 2.8 3.5 4.2 amp. 
Driving Power # " 0.5 0.75 1.1 approx. kw 
Power Output  11 17.5 25 approx. kw 

" At crest of a-f cycle with modulation factor of 1.0. 
o For a-c filament supply. 

PLATE MODULATED R-F POWER AMPLIFIER - Class C Telephony 

Ca rrti er condi ttions qer tub¢ for use w{th a sax. ■odulation factor of 1.0 

Maximum Ratings, Absolute Values: 

D-C PLATE VOLTAGE   12000 max. volts 
D-C GRID VOLTAGE  -3000 max. volts 
D-C PLATE CURRENT   5 max. amp. 
D-C GRID CURRENT  1.25 max. amp. 
PLATE INPUT   60 max. kw 
PLATE DISSIPATION   50 max. kw 

Typical Operation: 

~C Plate Voltage 8000 10000 12000 volts 
D-C Grid Voltage  _700 -750 -800 volts 
Peak R-F Grid Voltage 1700 1850 2000 volts 
D-C Plate Current 4 4.5 5 arnp. 
D-C Grid Current # . 1 1 1 approx. amp 
Driving Power #   1.7 1.85 2 approx. kw 
Power Output  24 34 45 approx. kw 

R-F POWER AAAPLIFIER & OSCILLATOR - Class C Telegraphy 

Rey-down conditions qe+ tube witAout wodula ti on 4Y 

Maximum Ratings, Absolute Values: 

D-C PLATE VOLTAGE   20000 max. volts 
D-C GR1D VOLTAGE  -3000 max. volts 
D-C PLATE CURRENT   10 max. amp. 
D--C GRID CURRENT  1 max. amp. 
PLATE INPUT   200 max. kw 
PLATE DISSIPATION   100 max. kw 
#, ##: See next page. 

MAR. 30, 1945 itG wctat orvlsroN 
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862-A 

TRANSMITTING TRIODE 
(continued from preceding page) 

Typical Operation: 

D-C Plate Voltage 12000 15000 18000 
D=~Gr i d Vo 1 Cage -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-{: Grid Current # , 0.8 0.85 0.9 approx. amp. 
Driving Power #  1.6 2 2.4 approx. kw 
Power Output 50 75 100 approx. kw 

! Su of ett to wide variations as explai ned on sneer TUBE RATI xGS in Ge nerat 
Section. 

iiModul etlon essentially negat lve may De used if the positive peak of the 
audio—frequency envelope does not exceed 115f of the carri er co nditions. 

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

N~3908 BASE OUTLINE 

92CS-6577 

MAR. 30, 1945 
RCA VICTOR DIVISION 

RADIO CORRORAiION OF AME RIG NAIIISON, NEW JERSEY 

DATA 2 



~,~2 .r. 
862-A 

TRANSMITTING TRIODE 

+ —p~1/ry~I--'ie 

7~ u 

STRANDED CABLE 

IA2" OIA. APPROX.~ 

FILAMENT 

77 Sia t I Fi 

y
p
,~ 2 1/B' ^' 

~—

N~7909 BASE 

4 "
L
MAX. 

T f 
FLEXIBLE RIBBON 
14"XAIS" APPROX. 

I MAX• 
7~ I RIGID 

( GRID 
7 ~6 Mt ' ~IA'~ ✓ 6j e o e~ 

~.4 ~" 2 
MAY. 

~3 1

10'~MAX:~ 

I'  MAx~ 
6 'e DIAL 

/ +f.S00"3.020" 

13'~MIN. —+ 
21 7,~f I" 

13"t 31q" 

S 1115 f  I'~8 OIA~~ 

q 3'~B}'I6"DIA: 

4 {~'MA%. DIA~ 

a 

92S-Y332R1 ` ~ 

29 %2"31" 

77 %4"  ~ S~IE 

PLATE 

80 jig" MAX. 

MAR. 30, 1945 RCA VICTOR DIVISION 
eAolo cotrwAnaM aF AAaelu, NAeusorN, MlW rEts[r 

DATA 2 



~~,~ ~6~ 
862-A ~ 

AVERAGE FILAMENT CHARACTERISTIC 
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862-A 

TRANSMITTING TRIODE 

ADDITIONAL CURVES 

FOR THE 862-A ARE THE SAME AS 

THOSE FOR TYPE 898-A 

MAR. 30, 1945 RU viCroR orvisiori 
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HALF-WAVE HIGH-VACUUM RECTIFIER 
FOR USE IVITH CATHODE-RAY TUBES 

F i l amen t 
Voltage 
Current 

Tungsten 
2.5 
5.0 

a-c volts 
amp. 

Overall Length 7" to 7-5/8" 
Maximum Diameter 1-13/16" 
Eulb T-14 
Cap Medium pletal Skirted 
Ease Medium 4-Pin 

Operating Conditions: 

Fi lament Voltage 2.5 a-c volts 
A-C Plate Voltage (RMS) 7100 max. volts 
Peak Inverse Voltage 20000 max. volts 
D-C Output Current (Continuous) 5 max. ma. 

The 878 is for use in suitable rectifying devices to supply the d-c 
voltage reyu iremenis of cathode-ray tubes. 

It is important that the filament transformer secondary be insulateU 
to withstarW the max inwm beak inverse voltage encountered in the 
installation. 

The nax[mron beak ql ate current of tFie 878 is limited by the available 
mission from ine fi lament. In normal operation, the peak 'current 
is practical ly independent of the size of input fi lter condenser and 

is approximately 20 mi l l iatrgeres. 

Filter requirements are ordinarily met by the use of a 0.5 to 2.0 pf 

ccnUensx;r shunted across the bleeder circuit. The shunt condenser 
should have a rating sufficient to withstarui the instantaneUus peak 
value of the a-c input voltage. If this fi ltering is inadequate for 
a definite appl ication, atwo-section filter is recurmiended. 

In a voltage-doubler circuit, two 878Fs may be operated to deliver 
appr ox irrvltely twice the voltage obtainable from a half-wave rectifier 
circuit for the same a-c input voltage. However, a separate filarnent-
supply winding is required for each tube. 

JAN. 15, 1936 RCA RADIOTRON DIVISION 
RCn MnNUFnCiURING COMPANY. INC. 

DATA 
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HALF-WAVE HIGH-VACUUM RECTIFIER 
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POWER TRIODE 
WATER h FORCED-AIR COOLED 

GENERAL DATA 

Electrical: 

Fi lament, Tungsten: 
Voltage  12.6   ac or do volts 
Current  320   amp 
Starting Current: The filament current should never exceed 480 amp— 

ere s, even momentarily. 

Cold Resistance 0  003   ohm 

Phis tube can often De oye rated witA educed fila*tie nt voltage, as 
exAtoined on sheet PTPSS Ol CAPSODFSin General Section. 

Ampl ification Factor ZO 
Direct Interelectrode Capacitances: 
Grid to Plate  24   µµf 

Grid to Filament 35   µµf 
Plate to Filament. 2   µµf 

Mechanical: 

Terminal Connections: 

F -Filament 
G -Grid 
P - Water-Cooled 

Plate 

Grid terminals 
are sy aced dia-
metrtically wid-
er than fila-
ment terminals. 

Mounting Position  Vertical, Glass End Up 
Maximum Overall Length   11-1l2" 
Maximum Diameter   7" 
Water Flow   12 to 20 gpm 
"The specified water flow must start before appl ication of any volt—
ages, and may be removed simultaneou Sly with the filament and plate 
powe n 

Air Flow   20 min. cfm 

The specifi ed air flow should bedi rect ed vertically from a3'—di ameter 
nozzle onto the top portion of the bulb before and during the appli—
cation of any voltages. 

Water Pressure in Jacket   80 max. psi 
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 

AF POWER AMPLIFIER 8 MODULATOR-Class B 

Maximum GCS• Ratings, Ahsolute Values: 

DC PLATE VOLTAGE   10500 max. vdlts 

~,~`: See next page. i—Indicates a change. 

F 
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880 
POWER TRIODE 

MAX,—SIGNAL DC PLATE CURRENT' S max. amp 
MAX.—SIGNAL PLATE INPUT'  40 max. kw 
PLATE DISSIPATION'  15 max. kw 

TYPICAL OPERATION: 
ra iues are for 2 tubes 

DC Plate Voltage  7500 10000 volts 
DC Grid Voltage —340 450 volts 
Peak AF Grid—to—Grid Voltage 1450 1680 volts 
Zero—Signal DC Plate Current 1 1 amp 
Max.—Signal DC Plate Current 6.7 7 amp 
Effective Load Resistance 

(Plate—to—plate) 2300 3100 ohms 
Max.—Signal Driving Power 

(Approx.)dE  490 540 watts 
Max.—Signal Power Output 

(Approx  ) 31.5 46 kw 

RF POWER AMPLIFIER -Class $ Telephony 
Carrier conditions qer tube fo+ use vi th a nax. •od vi anon factor of 1.0 

Maximum CCS~ Ratings, Absolute Values: 

DC PLATE VOLTAGE  10500 max. volts 
DC PLATE CURRENT  4 max. amp 
PLATE INPUT 32 max. kw 
PLATE DISSIPATIOi~ 20 max. kw 

Typical Operation: 

DC Plate Voltage  7500 10000 volts 
DC Grid Voltage —340 —460 volts 
Peak RF Grid Voltage  570 595 volts 
DC Plate Current  3.3 2.75 amp 
DC Grid Current (Approx.)° 0.013 0.009 amp 
Driving Power (Approx.)'O. 1250 900 watts 
Power Output (Approx.)  8 9 kw 

PLATE-MODULATED RF POWER AMPLIFIER -Class C Telephony 
Carrier conditions qer tube for use witA asax. sodulation factor of ].0 

Maximum CCS~ Ratings, Absolute Values: 

DC PLATE VOLTAGE   10500 max. volts 
DC GRID VOLTAGE  —1200 max. volts 
DC PLATE CURRENT   3.6 max. amp 

--. DC GRID CURRENT  0.8 max. an~p 
PLATE INPUT  36 max. kw 
PLATE DISSIPATION  12 max. kw 

' Averaged over any audio—frequency cycle of sine—wave form. 

~ The driving stage sh oultl have good regulation and should be capaole of 
suDPly ing considerably more than the specified driving power. 

~ At crest of audio—frequency Cycle wi th modulation factor of 1. 0. 

~, °: See next pa 

MAY 1, 1950 
—.Indicates a cna 

DATA 1 TUBE DEPARTMENT 
eAoio meraAnoN a Awenu.NAensoN, New /eesev 

~.✓ 

`r 

v 

~' 



880 

POWER TRIODE 

~~O 

Typical Operation: 

DC Plate Voltage  7500 10000 volts 
DC Grid Voltage®  -1000 -1200 volts 
Peak RF Grid Voltage  1560 1840 volts 
DC Plate Current  3 3.6 amp 
DC Grid Current (Approx.)° 0.57 0.64 amp 
Driving Power (Approx.)° 850 1100 watts 
Power Output (Approx.)  16 27 kw 

RF POWER AMPLIFIER & OSCILLATOR - Ciass C Telegraphy 

Rzy-down conditions Qer tube without woduLation ° 

Maximum CCS~ Ratings, A6solate Values: 

l.g to 25 Nc Below l.q Nc 
DC PLATE VOLTAGE 10500 max. 15000 max. volts 
DC GRID VOLTAGE -1200 max. -1600 max. volts 
DC PLATE CURRENT 6 max. 4.5 max. amp 
DC GRID CURRENT 0.8 max. 1 max. amp 
PLATE INPUT 60 max. 67.5 max. kw 
PLATE DISSIPATION. 20 max. 20 max. kw 

Typical Operation: 

DC Plate Voltage 7500 10000 10000 volts 
DC Grid Voltage -600 -800 -1000 volts 
Peak RF Grid Voltage 1250 1460 1830 volts 
DC Plate Current 4.8 4.5 6 amp 
DC Grid Current 

(Approx.)°  0 79 0.78 0.8 amp 
Driving Power 

(Approx.)°  920 1000 1500 watts 
Power Output (Approx.) 24 33 40 kw 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Filament Current  
Ampl ification Factor  

Note Nin. Nax. 

330 
23 

amp 1 
1 2 

300 
17 

Grid—Plate Capacitance — 21 27 ~yAf 

Grid-Filament Capacitance. - 28.8 41.2 Nyf 
Plate-Filament Capacitance - 1 3 Nµf 
Plate Voltage 1 3 6500 8100 volts 
Plate Voltage 1 4 2800 3600 volts 

~ continuous commercial Service. 

°O Modulation essentially neg alive may De used 'f the positive peak of the 
autlio—f requency envelope does not exceed 11 sf of the carrier Conditions. 

° For of fact of load resistance on grid current and driving power, refer 
to 7uBE RA71xGS—Grid Current and Or{ving Power in tDe General Section. 

® ODtained Dy grid resi slot, or Oy partial self—Dias methods. -
• 

Obtained from cathode resistor, gritl resistor, or by partial Self—Dias 
methods. 

t 

t 

F 

<-
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880 

POWER TRIODE 

Note .Min. Max. 
Grid Voltage  1 5 —460 —690 volts 
Grid Voltage  1,6 — 1300 volts 
Grid Current  1 6 — 10 amp 
Peak Cathode Current  1 7 35 — amp 
Power Output  1 8 28 — kw 

Note 1: With 12.6 volts ac on filament. 

Note 2: with do grid voltage of —300 volts, and plate voltage adj ust ed to 
give do plate current of 2 amp. 

Note 3: With do grid voltage of —200 volts, and plate voltage adjusted to 
give do plate current of 2 amp. 

Note 4: with do grid voltage of o volts, and plate voltage adjusted to give 
do plate current of 2 amp. 

Note 5: with tic plate voltage of 10000 volts, and do grid voltage adjusted 
to give do plate current of 20 ma. 

Note 6: with do Dl ate voltage of 2000 volts. and instantaneous grid volt—
age adjusted to give Instant aneous plate current of 25 amp. 

Note 7: Reeresents the maximum usable cathode Current (plate Current and 
g rld current) for the to De under any condition of operation. 

Note 8: with do plate voltage of 10000 voltsl dt plate current of u.5 amp., 
do grid current of 0.9 amp., do grid voltage of —lOao volts, and 
frequency of 25 Mc. 

Data on operating frequencies for the 880 are given 
on the sheet TRANS. TUBE RATINGS vs FREQUENCY 

MAY 1. 1950 DATA 2 
IUBE DEPARTMENT 
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POWER TRIODE 
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AVERAGE PLATE CHARACTERISTICS 
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AVERAGE CONSTANT-CURRENT CHARACTERISTICS 

E f .=12.6 VOLTS AG 
I~=GRID AMPERES 
Ib=PLATE AMPERES 

m 

m 

C 

Q 

 ~  ~ 

S 

i 

L 

~~ C 

O N O N p asl 
O 

N N_ O_ N N 

GRID VOLTS (EG) 
TUBE DEPARTMENT 

a,~u~o eoeroa~nor+ o. .aMeaiu, nnaa~soH, Hew leaser 

J 

N 
N 

O 
h 

92C M-6178 RI 

m 

a 

N 



880 

TYPICAL CHARACTERISTICS 
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889-A 
TRANSMITTING TRIODE 

WATER 6 FORCED-AIR COOLED 
Supersedes Tyge 88g 

GENERAL DATA 

Electrical: 

Filament, Tungsten: 
Voltage   11   volts 
Current   125   amp 
Starting Current: Tne filament current must never exceed 187 amperes, 

even momentarily. 

Amplification Factor. 21 
Direct Interelectrode Capacitances (Approx.): 
Grid to Plate   17.5   µµf 

~ Grid to Filament. 23.3 µµf 
Plate to Filament 2.7 µµf 

Mechanical: 

Terminal Connections: TOP VIEW 
F 

F- F i 1 ament snoaT 
POST 

(Short Terminals) 

G-Grid 
(Long Terminals) 

>lro10511TT 

P- Water-Cooled 
Plate Terminal 

Mounting Position  Vertical only, glass end up 
Overall Length   10-7/16" + 1/4" 
Maximum Diameter   3~/8" 
Water Jacket   Type UT-4000 
Water Flow: 9 to 6 gallons per minute must start before application of 

any volt sgg es, antl must continue for at least 5 minutes after removal 
of alt oltages. Water temperature at jacket outlet must not exceed 
70oC under any conditions of operation. 

^ \Air Flow: 15 cu. Tt. per minute through a 3— ir~cn diamet er'noiz le Host De 
directed tlownwar0 toward grid and plate seals before and Boring the 
appl ication of any voltages to limit temperature of glass at hottest 
point to 150oC. 

ibis tube caa often be oyyee ra led at reduced filaaent vo {tape, as ezgia{ned 
on sheet f7PYS OP CAf90DSS in General Section. 

AF POWER AMPLIFIER i4 MODULATOR - Class 6 

.,Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE  8500 max. volts 
MAX.-SIGNAL DC PLATE CURRENT'   2 max. amp 
MAX.-SIGNAL PLATE INPUT*  12 max. kw 
PLATE DISSIPATION'  5 max. kw 

Typical Operation: 

~,~„\ On less otherwise spec if{ed, va loss are for too tubes 

DC Plate Voltage  5000 6000 7500 volts 
DC Grid Voltage. -180 -230 -300 volts 
Peak AF Grid-to-Grid Volt.. 1460 1680 1700 volts 

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

~: See next page. 
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889-A 

TRANSMITTING TRIODE 

Zero-Signal DC Plate Cur. 0.4 0.4 0.4 
Maic.-Signal DC Plate Cur. 3.2 3.6 3.2 
Effective Load Resistance 
(plat~to-plate)  

Max.-Signal Driving Power 
(Approx.)  

Max.-Signal Power Output 
(Approx.)  

amp 
amp 

2520 3680 5000 ohms 

170 180 150 watts 

8.8 12 15 kw 

RF POWER AMPLIFIER - Class B Telephony 

Carrier cord itions qer tube for use witA a so:. sadubtion factor of 1.0 

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE  8500 max. volts` 
DC PLATE CURRENT  1,0 max, amp 
PLATE INPUT   7.5 max. kw 
PLATE DISSIPATION   5.0 max. kw 

Typical Operation: 

DC Plate Voltage  6000 7500 volts 
DC Grid Voltage  —250 —300 volts 
Peak RF Grid Voltage  920 1000 volts 
DC Plate Current  0.9 0.9 amp 
Driving Power (Approx.) "#  95 80 watts 
Power Output (Approx  )   1.5 2 kw 

PLATE~IODULATED RF POWER AMPLIFIER — Class C Telephony 

Carrier cord ittions yer tube for use with a •ax. ■Hula ti on factor of 1.0 

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE  6000 max. volts 
DC GRID VOLTAGE   —1000 max. volts 
DC PLATE CURRENT  1.0 max. amp 
DC GRID CURRENT   0.25 max. amp`~,i 
PLATE INPUT   6.0 max. kw 
PLATE DISSIPATION   3.0 max. kw 

Typical Operation: 

DC Plate Voltage  5000 6000 vo}is 
DC Grid Voltage   -800 -900 volts 
Peak RF Grid Voltage  ,  1300 1420 volts 
DC Plate Current  0.9 1.0 amps-~' 
DC Grid Current (Approx.)# 0  12 0.1 amp 
Driving Power (Approx.)#  155 140 watts 
Power Output (Approx  ) 2  75 4 kw 

RF POWER AMPLIFIER ~ OSCILLATOR - Class C Telegraphy 

Ley-down cad titions •¢er tope without solo latiatll# 

Maximus Ratings, Absolute Values: 

DC PLATE VOLTAGE  8500 max, volts 
DC GRID VOLTAGE   —1000 max. volts 

S 
♦>., 

#, /#: See next Dage. 

'`~ 

JUNE 20, 1946 7lNE DIVISION 
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889-A 

TRANSMITTING TRIODE 

DC PLATE CURRENT 2.0 max. amp 
DC GRID CURRENT  0.25 max. amp 
PLATE INPUT  16 max. kw 
PLATE DISSIPATION  5 max. kw 

Typical Operation: 

DC Plate Voltage 5000 6000 7500 volts 
DC Grid Voltage  —500 X00 —800 volts 
Peak RF Grid Voltage 1200 1460 1830 volts 
DC Plate Current 1.5 1.8 2.0 amp 
DC Grid Current (Approx.)#. .0.19 0.21 0,24 amp 
Driving Power (Approx,)#. 220 290 400 watts 
Power Output (Approx  ) 5 7 10 kw 

• With ac filament excitation. 

;' At crest of audio-/reque ncy cycle with modulation factor of 1.0. 

/ Subject t0 wide variations a5 explained on Sheet TUBE RATINGS in General 
Section. 

t/ Modulation e55e nt Tally negative may be used if the positive De ak of 

the audio—f reque n[y envelope does not exceed 115% of the carrier con—

ditions. 

Data on operating frequencies for the 889—A are given on the 
sheet TRANS. TUBE RATINGS vs FREQUENCY. 

JUNE 20, 1946 TUBE DIVISION 
RADIO CORrORAT10N OF AIARIG, NARRISON, NEW JERSEY 
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0~ 0 889-A 

TRANSMITTING TRIODE 

FILAMENT POST 
(SHORT) 
N33950 

GRID POST 

4 POSTS 
.437'~l .007' DIA.^i 

3/4 MIN.~~~ 

2 7/8 MAX. DIA. 

3 %4 MAX. DIA. 

2.887 "t .015" 
OIA. 

PLATE 

GRID POST 
NH1869 

SEE NOTE 

FILAMENT POST 
(SHORT ) 

STRAIGHT 
„/ SIDE 

Ir 7/B MIN. 

1~
-1 

5/8  MIN. 

~~ 

C 

3 ~'8 MA%. 
DIA. 

8 %6t~I6 

312 t.015~ 

4 3j8 t yl8 

2.022~t .030 
OIA. 

NOTE: THE TUBE BASE SHALL PE CAPA6LE OF ENTERING 
TO A DISTANCE OF 5/B" IN A FLAT-PLATE GAUGE HAVING 
FOUR HOLES .536" ±.001" DIAMETER ARRANGED ON A 
CIRCLE OF 2.125"± .001" DIAMETER AT ANGLES OF 
90°  f 10' . 

92CM-6039R2 

JUNE 2C, 1946 TiI~E OIVlS10N 
wa conorAraw a wnlu.lwmw. rew ■ter 
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AVERAGE FILAMENT CHARACTERISTIC 
~iH 1 
i COLD RESISTANCE OF FILAMENT =0.0083 OHM 
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889—A 

AVERAGE FILAMENT —EMISSION CHARACTERISTIC 
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889-A 
AVERAGE PLATE CHARACTERISTICS 
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889-A 

TYPICAL CHARACTERISTICS 
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~`VERAGE CONSTANT- CURRENT CHARftCT E R I ST I C S 
-., 

E{ = I 1 vO►.Ts a.c. 
GRID AMPERES = IC 
PLATE AMPERES=Ib  

MAY 22!1939 
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GRID VOLTS (EC ) 
TUBE DIVISION 

wD10 CORiORAT10N Of .wFRIG. NA!lISON, NFW JERSEY 

92C-6088 





i~' I 

889R A 
TRANSMITTING TRIfJDE 

FORCED-AIR COOLED 
Suyersedes Tyge 889-R 

GENERAL DATA 

Electrical: 
Filament, Tungsten: 

Voltage   11   volts 
Current   125   amp 
Starting Current: The filament current must never exceed 1a7 ampe res, 

even momentarily. 

Amplification factor 21 
Direct Interelectrode Capacitances (Approx.): 

Grid to Plate   18.5 uuf 
Grid to Filament 23.3 uuf 
Plate to Filament 3.0 t{uf 

Mechanical: 
Terminal Connections: 

F - F i 1 anent 
(Short Terminals) 

G-Grid 
(Long Terminals) 

F 
SNORT 
POST 

TOP VIEW 

F 
SNORT 
POST 

P-Water-Cooled 
Plate Terminal 

Mounting Position   Vertical only, glass end up 
Overall Length   11-1/2" ± 3/e" 
Radiator Clamp Diameter   10-7/8" ± 1/8" 
Radiator   Integral part of tube 
Air Flow: 

For Plate nissipat ion of 
3.3 Kw tl:0 Kw 5.0 Kw 

T nrough Radiator   325 min. 390 min. 500 min  cim 

AL Pressure Of   0.30 min. 0.5 min. 0.7 min. in. of water 

The specified air flow should be delivered by a blower vertically 
upward through the radiator Def ore and during the application of any 
voltages. 

To Grid antl Filament Seals   15 [fm 

Tne specified air flow must De directed vertically tlownwa rd from a 
3-inch d~amet er nozzle upon the grid and filament seals Def ore and 
tl wring the appl icat ron o} any voltages in order to limit the temper-
ature of the glass at the hottest part to the maximum specified value. 

Bulb Temperature  150 max. °C 
Input Air Temperature (to Radiator) 50 max. °C 
Radiator Temperature  1B0 max. °C 

this tubs can often De oflera led with reduced ~iiowent voltage, as sx9ia{ned 
on sheet frP6S 0/ CI fS0065 in sns+at Section. 

AF POWER A+dPLIFIER & MODIILATOR - Class B 

Maximum Ratings, dbsolute Values: 
DC PLATE VOLTAGE  8500 max. volts 
MAX.-SIGNAL DC PLATE CURRENT'   2.0 max, amp 
MAX.-SIGNAL PLATE INPUT'  12 max. kw 
PLATE DISSIPATION•  5.0 max. kw 
w eve rag e0 over any autlio-frequency cycle of sine-wave form. 

JUNE 20, 1946 llltE DIVISION 
D1010 COKIpMT10N Q[/IImtICA,.INttISON, NEW 1EKSEY 

nATA 1 
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$89R-A 
TRANSMITTING TRIODE 

Typical Operation: 
Unless othe anise s4ec ified, tro lues are for tmo tubes 

DC Plate Voltage 5000 6000 7500 VOltS 

DC Grid Voltage' -180 -230 -300 volts 
Peak AF Grid-to-Grid Volt.. 1460 1680 1700 volts 
Zero-Signal DC Plate Cur. 0.4 0.4 0.4 amp 
Max.-Signal DC Plate Cur. 3.2 3.6 3.2 amp 
Effective Load Resistance 
(plate-to-plate) 2520 3680 5000 ohms 

Max.-Signal Driving Power 
(Approx.)  170 180 150 watts 

Max.-Signal Power Output 
(Approx.)  S.fl 12 15 kw 

RF POWER AMPLIFIER - Class B Telephony 

Carrier coed titi orzs ber tube for use roi Ch a ++ax. nod ula ti on facto+ of 1.0 

Maximum Ratings, Absolute VatTtes: 

DC PLATE VOLTAGE  8500 max. volts 
DC PLATE CURRENT  1.0 max. amp 
PLATE INPUT   7.5 max. watts 
PLATE DISSIPATION   5.0 max. watts 

Typical Operation: 

DC Plate Voltage  6000 7500 volts 
DC Grid Voltage   -250 -300 volts 
Peak RF Grid Voltage  920 1000 volts 
DC Plate Current  0.9 0.9 amp 
Driving Power (Approx.);'#  95 80 watts 
Power Output (Approx  1   1.5 2 kw 

PLATE-MODULATED RF POWER AMPLIFIER - Class C Telephony 

Carrier conditions 4er tube for use +~Iith a waz. aoa..totton factor of t.o 

Maximum Ratings, Absolute Values: 

OC PLATE VOLTAGE  6000 max. volts 
DC GRID VOLTAGE'  -1000 max. volts 
DC PLATE CURRENT  1.0 max. amp 
DC GRID CURRENT   0.25 max. amp 
PLATE INPUT   6 max. kw 
PLATE DISSIPATION ~ 3 max. kw 

Typical Operation: 

DC Plate Voltage  5000 6000 volts 
DC Grid Voltage   -800 -900 volts 
Peak RF Grid Voltage  1300 1420 volts 
DC Plate Current  0.9 1.0 amp 
DC Grid Current (Approx.)#  0.12 0.1 amp 

•, ~ , #: See next Oage. 

JUNE 20, 1946 TUBE DIVKION 
■ADIO ~a1plI1TION OF AME RIU, HARRISON, NEW JE [SEY 

DATA 1 
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8898-A 
TRANSMITTING TRIODE 

Driving Power (Approx.)#  155 140 watts 
Power Output (Approx  ) 2  75 4 kw 

RF POWER AMPLIFIER d OSCILLATOR - Class C Telegraphy 

Key-down conditions Qer tube without •odu la tionwe 

Maximum Ratings, Absolute Values; 

DC PLATE VOLTAGE  8500 max. volts 
DC GRID VOLTAGE  -1000 max. volts 
DC PLATE CURRENT  2.0 max. amp 
DC GRID CURRENT   0.25 max. amp 
PLATE INPUT   16 max. kw 
PLATE DISSIPATION   5 max. kw 

Typical Operation: 

OC Plate Voltage  5000 6000 7500 volts 
DC Grid Voltage   -500 -600 -800 volts 
Peak RF Grid Voltage  1240 1460 1830 volts 
DC Plate Current  1.5 1.8 2.0 amp 
DC Grid Current (Approx.)#. 0.19 0.21 0.24 amp 
Driving Power (Approx.)#. 220 290 400 watts 
Power Output (Approx  )   5 7 10 kw 

• with ac fit ~ment excitation. 
" At crest of audio-f requeficy cycle with motlulat ion factor of 1.. 0. 

i suoject to wide variations as expl ai ne0 on sheet TUBE R~TI xGS in General 
Section. 

A/ Modulat ion essentially negative may Da used If the posit iVe peak of 
the audio-frequency envelope does not exceed 1155 of the carrier con-
ditionsT

Data on operating frequencies for the 889R-A are given on the 
sheet TRANS. TUBE RATING$ vs FREQUENCY. 

CURVES 
FOR THE 889R-A ARE THE SAME 
AS THOSE FOR TYPE 889-A 

JUNE 20, 1946 Tl1BE DlvfsaN 
RADIO CORPORATION OF AME IIU, HA[[ISON, NEW lE[SEY 

DATA 2 



889R-A 
TRANSMITTING TRIODE 

FILAMENT 
POST 

(SHORT 
N~ 3950 

PLATE 
TERMINAL 

4 POSTS 

SEE 
NOTE 

TOP VIEW OF TUBE 

.437"f .007" DIA. 

II %2

f 
3/q MIN. 

L 

B" ! %g 
DIA. 

PLANE THROUGH ¢ OF FILAMENT 
PO5T5 WILL NOT DEVIATE MORE 
THAN IS' FROM PLANE THROUGH 
OF HANDLES. 

GRID POST 
N~ 1869 

516" DIA. 

SCREW 

PLATE 
TERMINAL 

~6 * X32 

AIR-COOLED 
RADIATOR 

STRAIGHT 

7/ 16 MIN ~~/ 
SIDE 

5/6"MIN. 

3 516"MAX. DIA. 

92C M-6164 R3 

3 /4"

f I/B 

1 

6 /z 

f I/B i
MOTE: THE TUBE BASE SNALL BE CAPABLE OF ENTERING TO A DISTANCE OF 
5/B' IN A FLAT-PLATE GAUGE HAVING FOUR XOlES .536't .001' 01 ARETER 
ARRF NGED ONA CIRC IE OF 2.125' 3.001' DIAMETER AT ANGLE$ OF 90~; LO'. 

JUNE 20, 1946 TUBE DIVISION 
uao coerounoa a AAruu, NAeeua+, Nmv ceNur 

CE-~ 16483 



Electrical: 

Filament, Tungsten: Two-Section Type 
Excitation   Single- or Two-Phase AC, or DC 
See FILAMENT CONNECTIONS and ERCITATION CIRCUITS. When 
a single-yhase or de suyyLy is used, do not connect the 
t lvo filament sections in ~arallei. Doing so will over-
heat common filament lead (large terminal) and dgnagetube. 

Voltage per Section. 11  ~ volts 
Current  60   amp 
Starting Current: The filament current sno uld .never exceed 120 

amperes, even momentarily., 
Cold Resistance  0.031   ohm 
NOTE: finis tune can often De operated with reduced filament voltage 
as explained on sheet TYPES OF CATHODES in the General 5ecti on. 

Ampl ification Factor 8.5 
Direct Interelectrode Capacitances (Approx.): 
Grid to Plate  27   µµf 
Grid to Filament 19   µµf 
Plate to Filament. 2   µµf 

Mechanical: 

Terminal Connections: 
Term. 1 - Filament ~~ Term. 3 -Filament 
Term. 2 -Junction of Gw 

~© 
G
-Grid (Side Arm) 

Filament ~ P - Water-Cooled 
Sections, Plate 

Base Shell r © ■ p Terminal 

891 

POWER TRIODE 
WATER COOLED 

GENERAL DATA 

Mounting Position 
Maximum Overall Length 
Maximum Radius  

Vertical, Filament End Up 
  20-7/8" 

6-1/2" 
Water Flow   3 to 8 gpm 
The specified water flow must start before the appl ication 

of any voltages, and may be removed simultaneously with the 

removal of al l voltages. The pressure in the jacket must 

not exceed 80 Ibs per square inch. 

Outlet Water Temperature   70 max. °C 
Bulb Temperature   150 max. °C 

Components: 

Water Jacket (Includes one gasket)   RCA MI-7415 
Gasket (for Spare)   RCA MI-7440 
Filament Connector (2 required)  RCA MI-7422-A 
Filament-Section Junction Connector  RCA MI-7432 
Filament Terminal Block  RCA MI-19422-7 

Grid Connector   RCA MI-7422-A 
Mounting Insulator   RCA M1-7424 

AF POWER AMPLIFIER d MODULATOR - Class B 

NaxlmUm CCS~ Ratings, Absolute Values: 

DC PLATE VOLTAGE  

~ See next DaOe. 

15000 max. volts 

F~ Indicates 8 Change. 

F 

E 

F 

FEB. 1, 1950 TUBE DEPARTMENT 
RADIO CORPORATION OP AMlRIG, NARRI50/1, NEW JFRniY 
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891 
POWER TRIODE 

MAX.-SIGNAL DC PLATE CURRENT' 2.0 max. amp 
MAX.-SIGNAL PLATE INPUT'  20000 max. watts 
PLATE DISSIPATION'  5000 max. watts 

Typical Operation: 

Values are Jor s tubes 

DC Plate Voltage  6000 10000 12500 volts 
DC Grid Voltage -630 -1100 -1450 volts 
Peak AF Grid-to-Grid Volt. 2060 3060 3760 volts 
Zero-Sig. DC Plate Current 0.5 0.5 0.4 amp 
Max.-Sig, DC Plate Current 2.5 2.4 2.5 amp 
Effective Load Resistance 

(Plate to plate) 5000 10000 12000 ohms 
Max.-Signal Driving Power 

(Approx.)A~ 110 225 245 watts 
Max.-Signal Power Output 

(Approx.)  8000 16000 22000 watts 

RF POWER AMPLIFIER d OSCILLATOR—Class C Telegraphy

!ey-down conditions qer tube uitAout aagli lode +odu3a tionfllY 

Maxifluf+ GCS' Ratings, Absolute Yalues: 

DC PLATE VOLTAGE   12000 max. volts 
DC GRID VOLTAGE  -3000 max. volts 
DC PLATE CURRENT  ~ 2 max. amp 
DC GRID CURRENT  0.15 max. amp 
PLATE INPUT  18000 max. watts 
PLATE DISSIPATION  6000 max. watts 

Typical Operation: 

DC Plate Voltage  8000 10000 volts 
DC Grid Voltage -1800 -2000 volts 

From a grid resistor of 20000 14300 ohms 
From a cathode resistor of  Sa50 1360 ohms 

Peak RF Grid Voltage  2400 2700 volts 
DC Plate Current  1.15 1.33 arBP 
DC Grid Current (Approx.)°  0.09 0.14 amp 
Driving Power (Approx.)°  215 375 watts 
Power Output (Approx.)  6500 10000 watts 

+ Continuous Lomee rc ial service. 

' Averaged over any audio—f reQuency cycle of sine—wave to rm. 

M The driving stage should nave goad regulation and should De capaole of 
supply ing considerably more to an the regui red driving Dower. 

1Yif Modulation essential ty a alive may oe sed it the positive Deak of the 
audio—f reQuency envelope does not exceed 115E of the carrier Condition s. 

o For effect of load resistance on yyrld current and driving power, refer 
to TU BE BATIfGS—Grid Current and Drtiving Power in the Gene rat Section. 

—►Indicates a change. 

~/ 

FE°. 1, 1950 rt>~pEpARr~Hr 
RADIO CORROlA}ION W AMERIU, INRtItON, NEW lERSFY 
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POWER TRIODE 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Nin. Nax. 

Filament Current  1 57 62 amp 
Ampl ification Factor  1,2 7.6 9.4 
Grid—Plate Capacitance — 24 31 µµf 

Grid—Filament Capacit~lce. — 15 23 µµf 
Plate—Filament Capacitance — 1 3 µµf 
Plate Voltage 1,3 1600 .2200 volts 
Plate Voltage 1,4 9500 Si500 volts 
Grid Voltage  1,5 —1500 —1850 volts 
Grid Voltage  1,6 — 875 volts 
Peak Cathode Current  7 9 — amp 
Grid Current  1,6 — 1.5 amp 
Useful Power Output  ) 1,8 12000 — watts 

Note 1: With 22 volts ac on filament connected for si ngl a—phase operation. 

Note 2: With do grid voltage of-500 volts and do plate voltage adjusted 
to give do plate current of 0.75 amp. 

Note ): With do grid voltage of0 volts, and do plate voltage adjusted to 
give do plate current of 0.75 amp. 

Note u: With do grid voltage of-1000 volts, and do plate voltage adjusted 
to give do plate current of 0.75 amp. 

Note 5: With do plate voltage of 12000 volts, and do grid voltage ad—
justed to give dC plate current of 20 ma. 

Note 6: With do plate voltage of 1500 volts, and instantaneous grid 
voltage adjusted to glue instantaneous plate current oP 6.0 amp. 

Note 7: Represents the maximum usable cathode current (plate current and 
grid current) for the tube under any condition of operation. 

Note B: Witty do plate voltage of 12000 volts, do plate current of 1.5 
amp., do grid current of 0.10 amp., grid resistor of 19000 t SOf 
ohms, and frequency of 1.5 megacycles/second. 

Data on operating frequencies for the 891 are given 
on the sheet TRANS. TUBE RATINGS vs FREQUENCY 

FEB. 1, 1950 TUBE DEPARTMENT 
RADIO CORPORATION Of AMF RICA, HARRISON; NEW JERSEY 
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FILAMENT CONNECTIONS AND EXCITATION CIRCUITS 

WITH SINGLE-PHASE 
A-C EXCITATION 

BASE TERMINALS 

LARGE 
TERMINAL 

V = 22 VOLTS 
A=60 AMPERES 

WITH TWO-PHASE 

(QUARTER PHASE) 
A-C EXCITATION 

CENTER TAP FOR PLATE RETURN 
BASE 

TERMINALS 

LARGE 
TERMINAL 

V = I I VOLTS 
A = 60 AMPERES 

WITH D-C 
EXCITATION 

BASE TERMINALS 

TERMINAL 

V = 22 VOLTS 
A = 60 AMPERES 

~/ 

`✓ 

~~ 

~` 

FEB, 1, 1956 TUBE DEPARTMENT 
CE-4629 R1 

RADIO CGRPORAiION OF AMERICA, HARR ISON, NEW JERSEY 



~9~ 

891 
POWER TRIODE 

LARGE TERMINAL 
N^ 3232 
BASE 

N° 3950 
CAP 

.437" 
3.007" 
DIA. 

I" MAX.~y 

718MIN. 

IIF~ 1 
3 3/g' 3 I .. 

1 7/I fi' ~i 

2.000"3.020" 
DIA. 

1.580"3.050" 
DIA. 

1 1/4' MAX. 

i 
1 121/Ifi 

3 5ie 

7 9/ 16 
3 

3/B 
2 1/2. 

MIN. 
1

.187" 
3.015" 

F -FILAMENT 
P -PLATE 
G -GRID 

20 II/B' 
3 3/4' 

8 /16 
* 1/8. 

92CM-4627R4 

FEB. 1, 1950 TUBE DEPARTMENT 
RADtO CORIORATION OE AMEAIG, NARRISON, NEW lERSEV 
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AVERAGE FILAMENT CHARACTERISTIC 
I I I I I I

— COLD RESISTANCE OF FILAMENT = 0.031 OHM 
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JULY 8, 1944 TUBE DEPARTMENT 
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.~. AVERAGE FILAMENT —EMISSION CHARACTERISTIC 
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AVERAGE CONSTANT-CURRENT CHARACTERISTICS 

Er = 2z voLrs Ac 
SINGLE-PHASE  '/lLILIIIlII11/J1 

EXCITATION  /I111L1/11I/111'Il■ 
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AVERAGE PLATE CHARACTERISTICS 

Ef = 22 VOLTS AC 
SINGLE-PHASE EXCITATION 
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TYPICAL GRID CHARACTERISTICS 
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^ POWER TRIODE 
FORCED-AIR COOLED 

~"~~ 

~'\ 

~~ 

GENERAL DATA 
Electrical: 

Filament, Tungsten: Two-Section Type 
Excitation   Single- or Two-Phase AC, or DC 
See FILAMENT CONNECTIONS and EdCITATION CIRCUITS under 
Type 8g t. When a single-phase or do suggly is used, do 
not connect the two filament sections in garaLLel. Doing 

so will overheatcommon filament lead (large terminal) and 

damage tube. 

Voltage per Section. 11   volts 
Current  60   amp 
Starting Current: The filament current should never exceed 120 

amperes, even momentarily. 

Cold Resistance  0.031   ohm 
NOTE: This tube. can often be operated with, reduced filament voltage 
as ezpl ained on sheet TYPES OF CATHODES in the General Section. 

Ampl ification Factor 8.5 
Direct Interelectrode Capacitances (Approx.): 
Grid to Plate  28   ~f 
Grid to Filament 19   Lµcf 
Plate to Filament. 2.5   Lyaf 

Mechanical: 

Terminal Connections: 

Term. 1 -Filament 

~~ 

Term. 3 -Filament 
Term. 2 -Junction of c■ G -Grid (Side Arm) 

Filament ~ P - Radiator-Cooled 
Sections, Plate 

Base Shell r© ' P Terminal 

Mounting Position  Vertical, Filament End tJp 
Maximum Overall Length  ~ 22" 
Maximum Radius   6-1/2" 
Radiator   Integral Part of Tube 
Air Flow: 
Through Radiator - The specified airflow for various values 
of plate dissipation as indicated below should be del ivered 

by a blower before and during the appl ication of any volt-

ages. Fi lament power, plate power, and air may be removed 

simultaneously. 
Plate Dissipation 2400 3200 4000 watts 
Air Flow 300 380 450 cfm 
Static Pressure. 0.20 0.36 0.5 inches of water 

Incoming Air Temperature   45 max. oC 
Radiator Temperature (Measured 

in thermometer well)  180 max. oC 
Bulb Temperature   150 max. °C 

Components: 

Air Jacket   RCA MI-19422-A 
Air Manifold   RCA MI-27017-A 
Bracelet (For canvas boot)   RCA MI-27016-A 

... Indicates a cnange. 

<-
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F 

F 

E 
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POWER TRIODE 

Filament Connector (2 required)  
Fi lament-Section Junction Connector 
Filament Terminal Block 
;rid Connector 

RCA MI-7422-A 
RCA MI-7432 

RCA MI-19422-7 
RCA MI-7422-A 

AF PDWER AMPLIFIER 6 MODULATOR - Class 8 

Maxi~usl CCS' Ratings, Absolute Values: 

DC PLATE VOLTAGE 10000 max. volts 
MAX.-SIGNAL DC PLATE CURRENT'  2 max• amp 
MAX.-SIGNAL PLATE INPUT'   10500 max. watts 
PLATE DISSIPATION'   3500 max. watts 

-~ Typical Operation: 

Values are fora tubes 

DC Plate Voltage   6000 8000 volts 
DC Grid Voltage  -630 -860 volts 
Peak AF Grid-to-Grid Voltage   2060 2260 volts 
Zero-Signal DC Plate Current   0.5 0.5 amp 
Max.-Signal DC Plate Current   2.5 2.1 amo 
Effective Load Resistance 

(Plate to plate)  5000 8000 ohms 
Max.-Signal Driving Power (Approx.)M 110 50 watts 
Max.-Signal Power Dutput (Approx.) 8000 10000 watts 

RF POWER AMPLIFIER 6 OSCILLATOR - Class C Telegraphy 

Xey-down conditions par tube without atop li Code aodu[a tioRJFA 

Maximum CCS' Ratings, Absolute Values: 

DC PLATE VOLTAGE 
DC GRID VOLTAGE 
DC PLATE CURRENT 
DC GRID CURRENT 
PLATE INPUT 
PLATE DISSIPATION 

10000 max. volts 
-3000 max. volts 

2 max, amp 
0.15 max. amp 
15000 max. watts 
4000 max. watts 

~ Typical Operation: 

DC Pt ate Voltage   8000 10000 volts 

DC Grid Voltage  -1800 -2000 volts 
From a grid resistor of  20000 14300 . ohmsl , 
from a cathode resistor of   1460 1360 ohms 

Peak RF Grid Voltage   2400 2700 volts 
DC Plate Current   1.14 1.33 amP 

~ Continuous Commercial service. 

w Averaged over any audio-frequency cycle of sine-wave to rm. 

k The driving Staye Should nave good regNla[ion antl should be capable of 
supplying considerably more to an the required driving power. 

NiM Modulation e55ential ly negative may he used if the positive peak of 
the audio-frequency envelope does not exceed 1155 of the card er con-
ditions. ' 

- Indicates a cn ange. 

V 

FEB. 1, 1950 
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POWER TRIODE 

DC Grid Current (Approx.)°  0.09 0.14 amp 
Driving Power (Approx.)o  215 375 watts 
Power Output (Approx.) ~  6500 10000 watts 

0 For effect of loa0 resistance on grid current and driving pore r, refer 
to TUBE NATINGS—Crtd Cwre nt and Driving Power in the General Section. 

CHARACTERISTICS RANGE VALUES FOR EpUIPMENT DESIGN 

.Note Nin. Nax. 

Filament Current  1 57 62 amp 
Ampl ification Factor  1 2 7.6 9.4 
Grid—Plate Capacitance  — 25 32 µ:f 
Grid—Filament Capacitance. — 15 23 /yJf 
.Plate—Filament Capacitance — 1.5 3.5 tEµf 
Plate Voltage 1,3 1200 1750 volts 
Plate Voltage. 1 4 8800 10800 volts 
Grid Voltage  1,5 —1500 —1850 volts 
Grid Voltage  1,6 — 875 volts 
Peak Cathode Current  7 9 — amp 
Grid Current  1,6 — 1.5 amp 
Useful Power Output. 1,8 10000 — watts 

rote 1: Witn 22 volts ac on filament connected for si ogle-pn ase operation. 
rote 2: With do grid voltage of -500 volts and tic plate voltage adjusted 

to give do plate current of O. n5 amp. 
Note 9: with do gritl voltage of 0 volts, and do plate voltage adjusted to 

give do plate current of O. nS amp. 
Note N: With do grid voltage of-1000 volts, and do plate voltage adjusted 

to give do plate current of O.nS amp. 
Note 5: With do plate voltage of 12000 volts, and do grid voltage ad-

jysted to give do plate current of 20 ma. 
Note 6: With do plate voltage o,f 1500 volts, and instantaneous grid 

voltage adjust ed to glue Instantaneous plate clJr rent of 6.0 amp. 
Mote 7: ReQ resents the maximum usable cathode current (plate current and 

g rld current) Tor the tube under any condition of operation. 
Note 8: With do plate voltage of 10000 volts, do plate current of L n 

alryp., dt grid torrent o10. 10 amp., grid resi stor Of 19004 3 IOS 
o ms, and frequency of 1.5 megacycles/secanA. 

Data on operating frequencies for the 891—R are given 
on the sheet TRANS. TUBE RATINGS vs FREQUENCY 

Average Filament—Emission Characteristic Curve, 
Average Filament Characteristic Curve, 

and 

Average Characteristic Curves 

are the same as shown for Type 891 

FEB. 1, 1950 TUBE DEPARTMENT 
EA010 COEIOEATION Of AMEEICA, HAEEISON, NEW JEYSEY 
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POWER TRIODE 

N^ 3232 
BASE 

N" 3950 
CAP 

.437" 
t .007' 
DIA. 

LARGE TERMINAL 

rl %4" MAX. 

~~ 

21~'OIA. 
MAX. 

4 316 
MAX. DIA. 

I"MAX`-i 716 MINr~, ~ 

1 
__ 

3 3/B. * I .. 

7 7/B~MIN.~{ 
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6" MAX. R 

THERMOMETER 
WELL 

51 fi DIA. I %2 DEEP 

17 ~Z, 

-% * 16 
DIA. 

5 I/4 

t I/q 

10" 

t /2"

21" 
41" 

SECTION M-M' 

AIR-COOLED 
RADIATOR 

F -FILAMENT 

P-PLATE 
G-GRID 

92C M - 4790R4 
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POWER TRIODE 
WATER COOLED 

GENERAL DATA 
Electrical: 

Filament, Tungsten: Two-Section Type 
Excitation   Single— or Two—Phase AC, or DC 

See FILAMENT CONNECTIONS and EXCITATION CIRCUITS under 
Ty¢e Bg E. When a singl a—chase or do su¢¢1'y is used, do 

not connect the two filament sections, in ¢aral lel. Doing 

so will overheat common filament Lead (large termin all 

and damage tube. 

Voltaye per Section. I1   volts 
Currert  60,   amp 
Starting C1, went: me filament current should never exceed 120 

amperes, even momentarily. 

Cold Resistance  0.031 ohm F 
MOTE: This tune can often De operated with reduced fil anent voltage 
as explained on sheet TYPES OF CATHODES in the General Section. 

Amplification Factor 50 
Direct Interelectrode Capacitances (Approx.): F 
Grid to Plate  30   w~f 
Grid to Filament 20 ~y~f 
Plate to Filament. 1.5 vµf 

Mechanical: 

Terminal Connections: 

Term. i — Filament ~~ Term. 3 —Filament 
Tern. 2 —Junction of ~~ © G —Grid (Side Arm) 

Filament ~ P — Water—Cooled 
Sections, Plate 

Base Shell r© ■, T.erminal 

Mounting Position   Vertical, Filament End Up 
Maximum Overall Length  20-7/8" 
Maximum Radius  6-1/2" 
Water Flow  3 to 8 gpm 

The specified water flow must start before the appl ication 
of any voltages, and may be removed simultaneously with 
the removal of al l voltages. The pressure in the jacket 
must not exceed 80 Ibs per square inch. 

Outlet Water Temperature  70 max. °C 
Bulb Temperature  150 max. °C 

Components: 

Water Jacket ( Includes one gasket)  RCA MI-7415 
Gasket (For spare)  RCA MI-7440 
Filament Connector (2 required)   RCA MI-7422—A 
Filament—Section Junction Connector   RCA MI-7432 
Filament Terminal Block   RCA MI-19422-7 
Grid C-Tnnector  RCA MI-7422—A 
Mounting Insulator  RCA MI-7424 

F 

F 

F 

F 

f--Indicates a change. 

FEB. 1, 1950 TUBE DEPARTMENT DATA 1 
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POWER TRIODE 

AF POWER AMPLIFIER & MODULATOR -Class B 

Maximum CCS~ Ratings, Absolute Values: 

DC PLATE VOLTAGE   15000 max. volts 
MAX.-SIGNAL DC PLATE CURRENT"   2.0 max. amp 
MAX.-SIGNAL PLATE INPUT'   20000 max. watts 
PLATE DISSIPATION'   7500 max. watis~ 

-> Typical Operation: 

--> 

Values are for a tubes 

DC Plate Voltage  6000 10000 12500 
DC Grid Voltaget  0 -90 -170 
Peak AF Grid-to-Grid Voltage 1000 1380 1370 
Zero-Signal DC Plate Current 0.5 0.5 0.4 
Max.-Signal DC Plate Current 2.6 3.3 2.8 
Effective Load Resistance 

(Plate to plate) 4200 6400 10000 
Max.-Signal Driving Power 

(Approx.)B 135 240 160 
Max.-Signal Power Output 

(Approx.)  8000 20000 22000 

RF POWER AMPU FIER -Class B Telephony

Carrier conditions yer tube for use with a waztiwuw wodulation facto+of l.0 

volts 
volts 
volts 

amp 
amp 

ohms 

watts 

watts 

Maximum CCS~ Ratings, Absolute Values: 

DC PLATE VOLTAGE  15000 max. 

DC PLATE CURRENT  1.0 max. 

PLATE INPUT 15000 max. 

PLATE DISSIPATION 10000 max. 

Typical Operation: 

DC Plate Voltage  6000 10000 14000 
DC Grid Voltaget  0 -100 -190 
Peak RF Grid Voltage- 230 370 440 

DC Plate Current  0 64 0.77 0.82 

UC Grid Current (Approx.)° 0.03 0.06 0.03 
Driving Power (Approx.)~ ° 77 133 106 

Power Output (Approx.)  1000 2500 4000 

volt 
am 

watts 
.watts 

voltsvolts 
volts 
am. 
amR 

watt• 
watts 

PLATE-MODULATED RF POWER AMPLIFIER - Class C Telephony 

Carrie+ cond{t{ohs ber tube for use with a waz{wua wodu lat son fac torof ].0 

Maximum CCS~ Ratings, Absolute Values: 

DC PLATE VOLTAGE   10000 max. volts 

Ave ragetl over any audi o—f re Qu ency cycle of sine—wave form. 

` ui to ac on filament. 

/ The tlri ving stage should have good regulation and should De capable of 
~ suDDlying consi deraDly more to an the reQui red driving Dower. 

at the crest of audio—ireQuency cycle with modulation lac torot t. o. 

w °• ee next .a e. --. indicates a than 

FEB. i, 1950 TUBE DEPARTMENT 
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POWER TRIODE 

DC GRID VOLTAGE  —3000 max. volts 
DC PLATE CURRENT   1.0 max. amp 
DC GRID CURRENT  0.3 max. amp 
PLATE INPUT  10000 max, watts 
PLATE DISSIPATION  6600 max. watts 

Typical Operation: 

DC Plate Voltage   6000 8000 10.000 volts 
DC Grid Voltage  —1000 —1300 —1600 volts 

From a grid resistor of. 3570 5420 6960 ohms 
Peak RF Grid Voltage   1650 1950 2250 volts 
DC Plate Current   0.83 0.82 0.78 amp 
OC Grid Current (Approx.)° 0.28 0.24 0.23 amp 
Driving Power (Approx.)o 420 430 460 watts 
Power Output (Approx.) 3500 5000 6000 watts 

RF POWER AMPLIFIER & OSCILLATOR — Class C Telegraphy 

dey-doom coed it{ans yer tube u>i#hosst asp Litvde •odula tionii 

Maximum CCS~ Ratings, Absolute Values: 

DC PLATE VOLTAGE 
DC GRID VOLTAGE 
DC PLATE CURRENT 
DC GRID CURRENT 
PLATE INPUT 
PLATE DISSIPATION 

15000 max. volts 
—3000 max. volts 
2.0 max. amp 
0.4 max. amp 

30000 max. watts 
10000 max. watts 

Typical Operation: 

DC Plate Voltage   8000 10000 12000 volts 
OC Grid Voltage  —1000 -1300 —1600 volts 

From a grid resistor of. 4540 5420 6960 ohms 
From a cathode resistor of 720 790 900 ohms 

Peak RF Grid Voltage   1700 2150 2550 volts 
DC Plate Current   1.17 1.4 1.55 amp 
DC Grid Current (Approx.)° 0.22 0.24 0.23 amp 
Driving Power (Approx.)° 330 495 565 watts 
Power Output (Approx.) 6500 10000 14000 watts 

~ Continuous Commercial Service. 

tll Modulation essentially negative may De used if the positive peak of the 
audio—T reguency envelope does not exceetl 1155 of the carrier conditions 

o For effect oP l0 ad rest St ante on grid current and driving Dower, refer 

to TUBE RATINGS—Gr{d Cssrrent and Driuinq Pou+er in the General Section. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Nin. Nax. 

Filament Current  
Ampl ification Factor  
Grid—Plate Capacitance  
Grid—Filament Capacitance.  
Plate—Filament Capacitance  

1 
1,2 

57 62 amp 
42.5 57.5 
27 33 
15 24 

0.5 2.5 

µµf 
µµf 
µµf 

~Indi rates a change. 

FEB. 1, 1950 TUBE DEPARTMENT 
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POWER TRIODE 

Note Nim. Nax. 

Plate Voltage  1,3 7500 11000 volts 
Plate Voltage  1,4 12000 16500 volts 
Grid Voltage   1,5 -240 -400 volts 
Grid Voltage .. 1,6 - 925 volts 
Peak Cathode Current 7 9 - amP 
Grid Current 1  6 - 1.75 amp 

Useful Power Output 1  8 20000 - watts 

Note is Mi.th 22 volts ac on filament connected for singl a-phase operation. 
note 2: Mitn do grid voltage of -50 volts and do plate voltage adjusted 

to give do plate current of 0.75 amp. 
rote 3~ Mitn Oc grid voltage of0 volts, and do plate voltage adjusted to 

glue do plate current of 0.75 amp. 

Note n: Mich do grid vol cage of-100 volts, and do plate voltage adjusted 
to give do plate current of 0.75 amp. 

Mote 5: MiLh do plate voltage of 15000 volts, and Oc grid voltage ad—
justed to give Oc plate current of 20 ma. 

Mote 6: Mi to Ac plate voltage o/ 1500 volts, and instantaneous grid 
voltage adjusted to glue instantaneous plate current of 6.0 amp. 

Note 7: Represents the maximum usable cathode current (plate current and 
g rltl current) for the tube under any condition of operation. 

No[e 9: Mich do plate voltage of 15000 volts, do plate Current of 2.0 
amp., tic grid current Of 0.25 amp. , grid rest stcr of 5000 t SOf 
onm s, and fre,Qu ency of 1.5 megacycles/5eco nd. 

Data on operating frequencies for the 892 are given 
on the sheet TRANS• TUBE RATINGS vs FREQUENCY 

Outl ine Drawing for the 892 is the same 
as shown for Type 891 

Average Filament-Emission Characteristic Curve 
and 

Average Fi lament Characteristic Curve 

are the same as shown for Type 891 

FEB. 1, 1950 
1lRRi DEPARTMENT 

[MJO COIq[ATiON OE AME[IU, IU[[ISON, NEW JE[SFY 
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/'~VERAGE CONSTANT- CURRENT CHARACTERISTICS ,. , A, , , ~, ~~„   v 
Ep= 22 VOLTS AC 
SINGLE-PHASE 
EXCITATION 

IC =GRID AMPERES 
Ib= PLATE AMPERES 
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AVERAGE PLATE GHARAGTERISTICS 
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TYPICAL GRID CHARACTERISTICS 

Ef=22 VOLTS AC 
SINGLE-PHASE EXCITATION 

nuii.

CCC.".CCCuu'C CCCCC CCCCC CiC.'C C=C~. uoC 

 .u..uuC...o.: CC'=CCCuiiiriiiC mn.000u.uou.uuuomo 

CCCCC ~CC~y ù
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892- R 

POWER TRIODE 
FORCED—AIR COOLED 

GENERAL DATA 
Electrical: 

Filament, Tungsten: Two-Section Type 
Excitation   Single- or Two-Phase AC, or DC 

See FILANENT CONNECTIONS and E%CITATION CIRCUITS under 
Tyye 8qz. When a single-bhase or do subyly is used, do 
not connect the twofilament sections inflarallel. Doing 
so will overheat common filament lead (large terminal) 
and damage tutee. 

Voltage per Section. 11   volts 
Current  60   amp 
Starting Current: me filament current should never exceee tzo 

amperes, even momentarily. 
Cold Resistance  0.031   ohm 
NOTE: This Cube can often De operated wl th reduced filament voltage 

a5 explained on sh eel TYPES:OF CATHODES in the General Section. 
Amplification Factor 50 
Direct Interelectrode Capacitances (Approx.): 
.Grid to Plate  31   µµf 
Grid to Filament 20   µµf 
Plate to Filament. 2   µµf 

Mechanical: 

Terminal Connections: 
Term. 1- Filament 
Term. 2 -Junction of 

Filament 
Sect#ons, 

Base Shell 

Mounting Position 
Maximum Overall Length 
Maximum Radius  
Radiator  
Air Flow: 

c 

Term, 3 - Filament 

G -Grid (Side Arm) 

P - Radiator-Cooled 
Plate 
Terminal 

Vertical, Filament End Up 
  22" 

6-1/2" 
Integral Part of Tube 

Through Radiator - The specified air flow for various values 
of plate dissipation as indicated below should be del ivered 
by a blower before and during the appl ication of any volt-
ages, Fi lament power, plate power, and air may be remov ed 
simultaneously. 
Plate Dissipation 2400 3200 4000 watts 
Air Flow 300 380 450 cfm 
Static Pressure. 0.20 0.36 0.5 inches of water 

Incoming Air Temperature   45 max. °C 
Radiator Temperature (Measured 

in thermometer well). 180 max. ° C 
Bulb Temperature   150 max. ° C 

Components: 

Air Jacket   RCA MI-19422-A 

<-

F 

FEB. 1, 1950 

4— Indicates a ch anq e. 
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892-R 
POWER TRIODE 

Air Manifold   RCA MI-27017—A 
Bracelet (For canvas boot) RCA MI-27016—A 
Fi lament Connector (Z required)  RCA MI-7422—A 
Filament—Section Junction Connector  RCA MI-7432 
Filament Terminal Block  .RCA MI-19422-7 
Grid Connector   RCA MI-7422—A 

AF POWER AMPLIFIER & MODULATOR — Class E 

Maximum CCS~'Ratings, Absolute Values: 

DC PLATE VOLTAGE   12500 max. volts 
MAX.—SIGNAL DC PLATE CURRENT'   2.0 max. amp 
MAX.—SIGNAL PLATE INPUT"   12000 max. watts 
PLATE DISSIPATION'   4000 max. watts 

Typical Operation: 

Values are for z tubes 

DC Plate Voltage   6000 8000 volts 
DC Grid Voltaget   0 —60 volts 
Peak AF Grid—to—Grid Voltage   1200 1000 volts 
Zero—Signal DC Plate Current   0.5 0.5 amp 
Max.—Signal DC Plate Current   2.6 2.3 ~P 
Effective Load Resistance 

(Plate to plate)  4200 6800 ohms 
Max.—Sig. Driving Power (Approx.)# 135 84 watts 
Max.—Sig. Power Output (Approx.) 8000 10500 watts 

RF POWER AMPLIFIER — Class B Telephony 

Carrier conditions her tube for use wi tAaiaxirtuf >aodu Lattion factor of 1.0 

Maximum CCS• Ratings, Absolute Values: 

DC PLATE VOLTAGE   12500 max. volts 
DC PLATE CURRENT   1.0 max. amp 
PLATE INPUT  6000 max. watts 
PLATE DISSIPATION  4000 max. watts 

Typical Operation: 

DC Plate Voltage   6000 8000 volts 
DC Grid Voltaget   0 —60 volts 
Peak RF Grid Voltage   230 320 volts 
DC Plate Current   0.64 0.67 amp 
OC Grid Current (Approx.)o 0.03 0.04 amp 
Driving Power (Approx.)~ °   77 150 watts 
Power Output (Approx.)   1000 1800 watts 

t Averaged over any audio—frequency cycle of sine wave }o rm. 
t With ac on filament. 

# The driving stage should have good regulation antl should be capable of 
+ supplying consi de raDly more than the requi retl driving power. 

AS Crest Of audio—frequency Cycle WI Yh madUl atiOn taCtOr Of 1. 0. 

~, ~: See next Dage. —s Indicates a change. 

FEB. 1, 195C 
TUBE DEPARTMENT 
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POWER TRIODE 

PLATE-MODULATED RF POWER AMPLIFIER - Class C Telephony 

Carrier conditions y¢rtube for use witA asax {sou .od uia Lion factor of 1.0 

Maximum CCS' Ratings, Absolute Values: 

DC PLATE VOLTAGE 
DC GRID VOLTAGE 
DC PLATE CURRENT 
DC GRID CURRENT 
PLATE INPUT 
PLATE DISSIPATION 

10000 max. volts 
-3000 max. volts 
1.0 max. amp 
0.3 max. amp 

10000 max. watts 
2500 max. watts 

Typical Operation: 

DC Plate Voltage   6000 8000. volts 
DC Grid Voltage  -1000 -1300 volts 
From a grid resistor of  3570 5420 ohms 

Peak RF- Grid Voltage   1650 1950 volts 
DC Plate Current   0.83 0.82 amp 
DC Grid Current (Approx.)°   0.28 0.24 amp 
Driving Power (Approx.)°   420 430 watts 
Power Output (Approx.l,  3500 5000 watts 

RF POWER AMPLIFIER & OSCILLATOR - Class C Telegraphy 

Cey-down conditions yer tube without asy li lode aoduiatidn## 

Maximum CGS Ratings, Absolute Values: 

DC PLATE VOLTAGE   12500 max. volts 

DC GRID VOLTAGE  -3000 max. volts 

DC PLATE CURRENT   2.0 max. amp 

DC GRID CURRENT  0.4 max. amp 
PLATE INPUT  18000 max. watts 
PLATE DISSIPATION  4000 max, watts 

Typical Operation: 

DC Plate Voltage   8000 10000 volts 
DC Grid Voltage  -1000 -1300 volts 
From a grid resistor of  4540 5420 ohms 
From a cathode resistor of   720 790 ohms 

Peak RF Grid Voltage   1700 2150 volts 
DC Plate Current.   1.17 1.40 amp 
CC Grid Current (Approx.)°.   0.22 0.2~ amp. 
Driving Power (Approx.)°   330 495 watts 
power Output (Approx.)   6500 10000 watts 

~ Continuous Commercial Service. 

## Modulation essentially negative may De used it the positive peak of the 
autlio—frequency envelope does not exceed 1155 of the carri er condition s. 

~ For effect of load resistance on gritl current and driving power, refer 
to TUBE RATINGS--Grid Cu+r¢nt and Dri vti rzg Power in the General Section. 

.F lndicat es a change. 

F 
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POWER TRIODE 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN i

Fi lament Current  
Ampl ification Factor 

Note 

1 
1,2 

Xi n. 

57 
42.5 

Nax. 

62 
57.5 

~'

amp 

Grid-Plate Capacitance - 28 34 µµfl 

Grid-Filament Capacitance. - 15 24 µµf 
Plate-Filament Capacitance - 1.0 3.0 µµft
Plate Voltage 1 3 5000 7400 volts 
Plate Voltage 1 4 9200 13200 volts 
Grid Voltage  1 5 -240 -400 volts 
Grid Voltage  1 6 - 925 volts 
Peak Cathode Current 7 9 - amp 
Grid Current  1,6 - 1.75 amp 
Useful Power Output 1 8 10000 - watts] 

Mote 1: Mi th 22 volts ac on filament connected /or si ogle-pna se operation. 

Note 2: Mi th do grid voltage of -50 volts and do plate voltage adjusted 
to give do plate current of 0.x2 amp. 

No te9: Mi th do grid voltage of0 volts, and do pl ate voltage adjusted tc 
give dt plate current of 0.42 amp. 

Mote x: Mith do grid voltage of-100 volts, and do plate voltage adjusted 
to give do plate current of 0.x2 amp. 

Note 5: With do plate voltage of 15000 volts, and do grid voltage ad-
justed to give do plate current of 20 ma. 

Note 6: With do plate voltage of 1500 volts, and instantaneous grid 
voltage adlu steel to give instantaneous plate current of 6.0 amp. 

Note 7: Rep re 5ent5 the maximum usable cathode current (plate current and 
grid current) for th>F LuDe under any condition of operation. 

Mote a: Mi th dt plate voltage of Io 000 volts, do plate current of S.0 

o Am 3, and fre 
current of 0.25 amD•. grid resistor of 5000 x 10S 

q uency oT 1.5 megacycles/second. 

Data on operating frequencies for the 892-R are given 
on the sheet TRANS. TUBE RATINGS vs FREQUENCY 

Outl ine Drawing for the 892-R is the same 
as shown for Type 891-R 

Average filament-Emission Characteristic Curve 
and 

Average Filament Characteristic Curve 
are the same as shown for Type 891 

Average Characteristics Curves 
are the same as shown for Type 892 

FEB. 1, 1950 TUBE DEPARTMENT 
t ADlO COItO1ATION Of AMEtIU, NAttISON, Nfw if lSEY 
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TRANSMITTING TRIODE 
WATER & FORCED-AIR COOLED 

GENERAL DATA 
Electrical: 

Filament: Tungsten, three-Section Type 
Excitation 1~AC, 3~AC, 6mAC, or DC 
Voltage per strand 10   volts 
Current per terminal 61   amp. 
(See PIL IM6Rf CO/IICfIOYS ARD 87CIfAf707 CIRCRI}S under this tyyel 

Starting — 7ne current per terminal must never exceed 120 amperes, 
even momenten ly. 

Ampl ification Factor 36 
Direct Interelectrode Capacitances IApprox.): 

Grid to Plate  33   µµf 

Grid to Fi lament   48   µµf 
Plate to Filament  3.2   µµf 

Physical: 

Terminal Connections: TOP VIEW 
Term.l-Fi No.3 0 0 G -Grid Cap 
Term.2-Fi No.2 ~~~~ Terminal 
Term,3-Fi No.l 
Term.4-Fi No.2 v ~ P -Water-cooled 
Term.5-Fi No.3 •~ Plate 
Term.6 - Fi No.l 

~ 
© ■ ~ Terminal 

TERMINAL N^5 IS ABOVE GRID ARM 

Mounting Position  Verticai only, glass end up 
Overall Length   25-5/8" ± 1-118" 
Greatest Radius  6" t 3/8" 
Cap  No.3935 
Base (with nozzle for air-cool ing of filament seal) No.6628 
Water Jacket   Type UT-1290-A 
Gasket   RCA Stock No.17880 
GOOling — Nater floe of 8 to 15 gallons per minute must start before 

application of any voltages and continue for at least 2 minutes 
after removal of voltages. Water temperature must not exceed 
70oC under an.y conditions o1 operation. 
Itir flow oft cubic feet per minute in nozzle of filament base 
before appl ication of any voltsgg es is requiretl to limit tem—
perature of filament seal to SSOoC. 

}Ais tube can often be oqe ra led at reduced fiia■ent voltage as ex4 is fined 
on sheet fPPRS 0/ CA}RODYS in General Sec Sion. 

A-F POWER AMPLIFIER d MODULATOR - Class B 

Maximum Ratings, Absolute Values: 
C-C PLATE VOLTAGE  20000 max. volts 
MAX.-SIGNAL D-C PLATE CURRENT`   4 max. amp. 
MAX.-SIGNAL PLATE INPUT'   60 max. kw 
PLATE DISSIPATION'   20 max. kw 
Typical Operation: 

17n less otherw{se s4ca{f ied, values are for 2 tubes 

D-C Plate Voltage  12000 15000 18000 volts. 
' Averaged over any audio—frequency cyc to of sine—wave form. 

MAR. 30, 1945 
RCA VICTOR DIVISION 

lAala COl10lATION OF AMF[IG, INlll[ON, NflY lE[SET 
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TRANSMITTING TRIODE 
(continued /rom preceding page) 

D-C Grid Voltage  
Peak A-F Grid-to-Grid 

Voltage 
Zero-Sig. D-C Plate Cur.  
Max.~ig. D-C Plate Cur. , 
Effective Load Res. 

Iplate-to-plate) . 
Max.-Signal Driving Power. 
Max.-Signal Power Output . 

-260 -350 -450 volts 

1480 
0.8 
7.0 

4000 
220 
52 

1560 
0.8 
6.0 

6000 
190 
60 

1720 volts 
0.8 amp. 
5.5 amp. 

8000 ohms 
140 approx. watts 
70 approx. kw 

R-F POWER AMPLIFIER - Class B Telephony 

Carrier condti lions 4er tube for use with a wax. xodu la lion factor of 1.0 

Maximum Ratings, 96solute Values: 

D-C PLATE VOLTAGE 
D-C PLATE CURRENT 
PLATE INPUT 
PLATE DISSIPATION 

Typical Operation: 

D-C Plate Voltage  12000 
D-C Grid Voltage -250 
Peak R-F Grid Voltage. 350 
O-C Plate Current  1.5 
Driving Power k "  130 
Power Output !   6 

15000 
-340 
395 
1.5 
150 
7.5 

20000 max. volts 
2 max. amp, 
32 max. . . kw 
20 max. ~, kw 

15000 volts 
-340 volts 
450 volts 
2.0 amp. 
200 approx. watts 
10 approx, kw 

•w At crest of a—f cycle witn modulation factor of 1.0. 

PLATE-MODULATED R-F POWER AMPLIFIER -Class C Telephony 

Carrier conditions bee tube for use with a aax. xodu cation factor of 1.0 

Maximum Ratings, dbsotute Values: 

D-C PLATE VOLTAGE  12000 max. volts 
D~ GR1D VOLTAGE   -3000 max. volts 
D-C PLATE CURRENT  2 max. 
D-C GRID CURRENT   0.4 max. 
PLATE INPUT  24 max. 
PLATE DISSIPATION  12 max. 

Typical Operation: 

D-C Plate Voltage  10000 10000 
D-C Grid Voltage   -800 -800 
Peak R-F Grid Voltage... 1200 1280 
D-C Plate Current  1.5 2.0 
D-C Grid Current +t 0.10 0.16 
Driving Power ~   120 210 
Power Output   11 15 
ilf See next page. 

. kw 

. kw 

12000 volts 
-1000 volts 
1500 volts 
2.0 amp. 

0.14 approx. amp. 
210 approx. watts 
18 approx. kw 

L 

V 
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TRANSMITTING TRIODE 
(continued Prom preceding page) 

R-F POWER AP,IPLIFIER & OSCILL`ATOR — Class C Telegraphy 
Cey-dour conditions qer tube url tbout •odula lion iM 

Maximum Ratings, dbsolute Values: 

D-C PLATE VOLTAGE  20000 max. . volts 
D-C GRID VOLTAGE   -3000 max. . volts 
D-C PLATE CURRENT  4 max. amp. 
D-C GRID CURRENT   0.4 max. amp. 
PLATE INPUT  70 max. kw 
PLATE DISSIPATION  20 max. kw 

Typical Operation: 

D-C Plate Voltage  12000 15000 18000 volts 
D-C Grid Voltage   -800 -900 -1000 volts 
Peak R-F Grid Voltage, 1430 1520 1630 volts 
D-C Plate Current  3.5 3.6 3.6 amp. 
D-C Grid Current # 0.26 0.25 0.21 approx. amp, 
Driving Power #   360 370 340 approx. watts 
Power Output   30 40 50 approx. kw 

t SuD 1'ect to wide variations as explained on sheet TUBE RATINGS in General 
Sect ion. 

i iModul at ion essentially negative may be used if the positive peak of the 

audio-frequency envelope does not exceed I15f of the carrier conditions. 

Data on operating frequencies for the 893-A are given on the 
sheet TRANS. TUBE RATINGS vs FREQUENCY. 

CURVES 
FOR THE 893-A ARE THE SAME AS 

THOSE FOR TYPE 893A-R 

JULY 1, 1945 RCA VKTOR DIVISION 
uow coerouna+ a .vaencw H~eeHOH, Hew meen 
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TRANSMITTING TRIODE 

92CM-8016R2 
FOR CONNEC710NS OF 
FILAMENT TERMINALS 
SEE oRAwING FILAMENT 
CONNECTIONS AND 
EXCITATION CIRCUITS 

F =FILAMENT 
P =PLATE 
G = GRIO 

JULY 1, 1945 RCA VICTOR DIVISION 
[A010 CO[IORAtION Of M1E[IG, NA[[ISON, NEW IEtSEY 
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FILAMENT CONNECTIONS AND EXCITATION CIRCUITS 

0-C FILAMENT 
EXCITATION 

FILAMENT BASE 
TERMINALS 

1 6 

~ 2 5 

~ 3 4 

-O~ Q 

V = 20 VOLTS 
A = 183 AMP. 

SINGLE-PHASE 
A-C FILAMENT 

EXCITATION 

FILAMENT BASE 
TERMINALS 

6 ~ - 
2 g 

l 34 
- 

~ 
O 

V = 20 VOLTS 
A = 183 AMP. 

THREE-PHASE 
A-C FILAMENT 

EXCITATION 

FILAMENT BASE 
TERMINALS 

1 6 r r r r
' 1 r r i

2 

S~O•~ 

3 4 
O 

V = 17.3 VOLTS 
A =122 AMP. 

SIX-PHASE 
A-C FILAMENT 

EXCITATION 

NOTE: 
TERMINALS MUST BE 
CONNECTED IN 
CORRECT PHASE 
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893A-R 

TRANSMcEu alNcoo  ~E
oRIODE 

GENERAL DATA 
Electrical: 

Filament: Tungsten, Three-Section Type 
Excitation 1~AC, 3~AC, 6~AC, or DC 
Voltage per strand 10   volts 
Current per terminal 61   amp. 
(See PILINRRf CDAIRCfID7S I,fD RICIfAfID.r CIRCDI7S +order type 893-1) 

Starting — The Current per terminal must never exceed 120 amperes, 
even momentarily. 

Ampl ification Factor 36 
Direct Interelectrode Capacitances IApprox.l: 

Grid to Plate  34   µµf 
Grid to Filament   48   µµf 
Plate to Filament  3.5   µµf 

Physical: 

Terminal Connections: 
Tenn.l—Fil. No.3 
Term. 2 - F i 1. No. 2 
Term.3 - Fil. No.l 
Term.4 - Fil. No.2 
Term.S - Fil. No.3 
Term.6 - Fil. No.l 

TOP VIEW 
G -Grid Cap 

Terminal 

p - Rad iator-
cooled Plate 
Terminal 

Mounting Position  Vertical only, glass end up 
Overall Length   26-7/8" f 1-1/8" 
Greatest Radius  8-13116" 
Cap  No.3935 
Base (with nozzle for air-cooling of filament seal) No.6628 
Radiator   Integral part of tube 
GOOling — A vertical air flow of at least 3900 cu. ft./min, should De 

delivered Dy a blower to the cooling radiator. An air flow 
or about 2 cu. ft./min, should De supplied to the air nozzle 
in the filament Dase. Cooling must De adequate to limit the 
glass tempe ra to re to not more Lhan 150oL at the hottest part. 
Air flow must start Def ore the application of any voltages. 
The incoming air temperature must not exceed aSoC. 

fAis tube can of ten Ds operated ud to reducedfiiaaent voltage as explained 
on sheet fTP83 Ol CI fRCDBS {n Cenerai 'Sec tion. 

A—F POWER AMPLIFIER d MODULATOR — Class 8 

Maximal Ratings, Lbsolute ➢slues: 

D—C PLATE VOLTAGE 20000 max. volts 
MAX.—SIGNAL D—C PLATE CURRENT'  4 max. amp. 
MAX.—SIGNAL PLATE INPUT'  60 max. kw 
PLATE DISSIPATION`  20 max. kw 
RADIATOR TEMPERATURE•   180 max. °C 

~" Averaged over eny audio-frequency ryc le of sine-rave form. 
• see next page. 
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893A-R 

TRANSMITTING TRIODE 
(continued from preceding page) 

Typical Operation: 

On le ss otAe ruri se s4ecified, values a+e fo+ 2 tubes 

D-C Plate Voltage 12000 15000 18000 volts 
D-C Grid Voitage -260 -350 -450 volts 
Peak A-F Grid-to-Grid 

Voltage  1480 1560 1720 volts 
Zero-Sig. D-C Plate Cur. 0.8 0,8 0.8 amp. 
Max.-Sig. D-C Plate Cur. 7.0 6.0 5.5 amp, 
Effective Load Res. 
(plate-to-plate 1. 4000 6000 8000 ohms 

Max.-Sig. Driving Power 220 190 140 approx. watts 
Max.-Sig. Power Output. 52 60 70 approx. kw 

R-F POWER AMPLIFIER - Class B Telephony 

Carrier conditions Aer tube for use witA a xax. ■oduiattion fnc for of 1.0 

Maximum Ratings, Absolute 

D-C PLATE -VOLTAGE  
D-C PLATE CURRENT  
PLATE INPUT  
PLATE DISSIPATION  
RADIATOR TEMPERATURE•  

Typical Operation: 

Values: 

D-C Plate Voltage 12000 15000 
D-C Grid Voltage -250 -340 
Peak R-F Grid Voltage 350 395 
D-C Plate Current 1.5 1.5 
Driving Power # ~` 130 150 
Power Output ~  6 7.5 

20000 max. volts 
2 max. amp. 
32 max. kw 
20 max. kw 
180 max. °C 

15000 volts 
-340 volts 
450 volts 
2.0 amp. 
200 approx. watts 
10 approx. kw 

•/ At crest of a—f cycle with modulation factor of 1.0. 

PLATE—MODULATED R—F POWER AMPLIFIER —Class C Telephony 

Carrier conditions Aer tube for use with a •ax. sodu lot ion factor of ].0 

Maximum Ratings, Absolute Values: 

D-C PLATE VOLTAGE   12000 max. volts 
D-C GRID VOLTAGE  -3000 max. volts 
D-C PLATE CURRENT   2 max. amp. 
D-C GRID CURRENT  0.4 max. amp. 
PLATE INPUT   24 max. kw 
PLATE DISSIPATION   12 max. kw 
RADIATOR TEMPERATURE•   180 max. °C 

Typical Operation: 

D~ Plate Voltage 10000 10000 12000 volts 
D-C Grid Voltage  -800 -800 -1000 volts 
•,/: See next page. 
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893A-R 

TRANSMITTING TRIODE 
(continued from preceding page) 

Peak R-F Grid Voltage 1200 1280 1500 volts 
D-C Plate Current 1.5 2.0 2.0 amp. 
D-C Grid Current # , 0.10 0.16 0.14 approx. amp. 
Driving Power #   120 210 210 approx. watts 
Power Output  11 15 18 approx. kw 

R-F POrvER AMPLIFIER d OSCILLATOR - Class C Telegraphy 

Bey-down conditions yer Lube wL tAout +odu La tioniEt 

Maximum Ratings, Absolute values: 

D-C PLATE VOLTAGE   20000 max. volts 
D~ GRID VOLTAGE  -3000 max. volts 
D-C PLATE CURRENT   4 max. amp. 
D-C GRID CURRENT  0.4 max. amp. 
PLATE INPUT   70 max. kw 
PLATE DISSIPATION   20 max. kw 
RADIATOR TEMPERATURE'   180 max. °C 

Typical Operation: 

D-C Plate Voltage 12000 15000 18000 volts 
D-C Grid Voltage  -800 -900 -1000 volts 
Peak R-F Grid Voltage 1430 1520 1630 volts 
D-C Plate Current 3.5 3.6 3.6 amp. 
O-C Grid Current # , 0.26 0.25 0.21 approx. amp. 
Driving Power #   360 370 340 approx. watts 
Power Output  30 40 50 approx. kw 

i Subject to wide variations as exp lained on sh eet TU BE RATIMGS in General 
Section. 

/~ Modulati On essentially negative may be used if the positive peak of Lhe 
audio frequency envelope does not exceed 1151 oT the ca trier conditions. 

~ Measured in thermometer well. 

Data on operating frequencies for the 893A-R are given on the 
sheet TRANS. TUBE RATINGS vs FREQUENCY. 
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TRANSMITTING TRIODE 

8 1316 MAX. 

F =FILAMENT 
P=PLATE 
G=GRID 

-SECTION M-M~ 

-- N' 6628 BASE 

vt  3/B 

F  3/4.. 
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f~ ~~ 
.566" /2 t 005" 

MIN. DI A. 

N4 3935 
CAP 

2 6 ~/8
,

tl/8~ 

1 B %4"

t %2 Y

AIR-COOLED 
RADIATOR 

FOR CONNECTIONS 
OF FILAMENT 
TERMINALS, SEE 
DRAWING "FILAMENT 
CONNECTIONS AND 
EXCITATION CIRCUITS" 
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893A-R 

AVERAGE FILAMENT CHARACTERISTIC 
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893A-R 

AVERAGE FILAMENT -EMISSION CHARACTERISTIC 
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893A R 
AVERAGE PLATE CHARACTERISTICS 
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893A-R 

TYPICAL CHARACTERISTICS 
I I
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--.AVERAGE CONSTANT —CURRENT CHARACTERISTICS 
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898-A 

TRANSMITTING TRIODE 
WATER 6 FORCED-AIR COOLED 

GENERAL DATA 
Electrical: 

Filament: Tungsten, Three-Section Type 
Excitation I~AC, 3W AC, or OC 
Voltage per section. 33   volts 
Current per section. 70   amp. 
(See PILANNNf CONNNCfIOiS AND NICIfAfION CIRCDIfS under this type) 

Starting - lne current per section should never exceed 105 amperes, 
even momentarily. 

Ampl ification Factor 45 
Direct Interelectrode Capacitances IApprox. l: 

µuf 
µµf 
µµf 

Grid to Plate 62 
Grid to Fi lament 52 
Plate to Fi lament 4 2 

Mechanical: 

Terminal Connections: 
Term.i - Fil. No.3 
Term.2 - Fil. No.2 
Term. 3 - F i 1. No. 1 
Term.4-Fil. No.2 
Term.5 - Fi l. No.3 
Term.6 - Fil. No.l 

TOP VIEW 

i ER MINAL N^5 15 ABOVE GRID ARM 

G -Ribbon 
Grid Terminal 

P - Water-cooled 
Plate 
Terminal 

Mounting Position  Vertical only, glass end up 
Maximum Overall Length   60-3~8" 
Greatest Radius  10" 
Base (with nozzle for air-cool ing of filament seal) No.6628 
Water Jacket (with nozzle for air-cool ing of bulb) UT-1289-A 
Gasket   RCA Stock No. 17879 
Cooling - ware+ flow or 15 to 25 gallons Der minute must start Defo re 

appl ication of any voltages and Conti nue for at least 10 min—
utes after removal of all voltages. Water temperature must 
not exceed 70oC at jacket outlet un der any conditions of oper—
ation, 
I{r flow of 15 cuD is feet per minute in Dulb nozzle and 3 
c uDic feet per mi nu to in filament —seal nozzle is required De—
foretne appl ication of any voltages and must continue for at 
least 10 minutes after removal of voltages to limit the glass 
temperature to 150oC at the hottest part. The incoming air 
temperature must not exc eetl 50oC. 

fAis tssbe can often be opera led with reduced filawent voltage as exq la{ned 
on sAeet fIPNS OP CATRODNS in Cene ral Section. 

A-F POWER AMPLIFIER & MODULATOR - Class B 

Maximum Ratings, Absolute Values: 

D~ PLATE VOLTAGE   15000 max. volts 
MAX.-SIGNAL D-C PLATE CURRENT'  7.5 max. amp. 
MAX.-SIGNAL PLATE INPUT'  100 max. kw 
PLATE DISSIPATION'  S0 max. kw 

'{ Averaged over any audio—frequency cycle of sine—wave form. 

Nov. 15, 1945 RCA VICTOR DIVISION 
lADlO CO~IORATION OF AA1E ~iG, MAt~itON, 11eW XOlT 
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TRANSMITTING TRIODE 
(continuetl from preceoi ng page) 

Typical Operation: 

Dn toss otherwise spec if{ed, va Lues are for 2 tubes 

D-C Plate Voltage   12000 volts 
D-C Grid Voltages   -100 volts 
Peak A-F Grid-to-Grid Voltage   2200 volts 
Zero-Sig. D-C Plate Current   2 amp. 
Max.-Sig. D-C Plate Current   13 amp. 
Effective Load Res. (plate-to-plate). 2000 ohms 
Max.-Sig. Driving Power   6 approx. kw 
Max.-Sig. Power Output  90 approx, kw 

R-F POWER AMPLIFIER -Class 8 Telephony 

Carrier conditions per tube for use with a xax. sodulation factor of 1.0 

Maximum. Ratings, absolute Yalaes: 

D-C PLATE VOLTAGE   20000 max. volts 
D-C PLATE CURRENT   5 max. amp. 
PLATE INPUT   100 max. kw 
PLATE DISSIPATION   75 max. kw 

Typical Operation: 

D-C Plate Voltage 12000 15000 18000 volts 
D-C Grid Voltages -100 -175 -250 volts 
Peak R-F Grid Voltage 525 650 775 volts 
D-C Plate Current 2.8 3.5 4.2 amp. 
Driving Power # "' 0.5 0.75 1.1 approx. kw 
Power Output   11 17.5 25 approx, kw 

PLATE-MODULATED R-F POWER AMPLIFIER - Class C Telephony 

Carrier conditions per tssbe for use with a aax. RRodutntion factor of 1.0 

Max i~nuwt Ratings, I6solute Values: 

D-C PLATf VOLTAGE   12000 max. volts 
D-C GRID VOLTAGE  -3000 max. volts 
D-C PLATE CURRENT   5 max. amp. 
D-C GRID CURRENT  1.25 max. amp. 
PLATE INPUT   60 max. kw 
PLATE DISSIPATION   50 max. kw 

Typical Operation: 

D-C Plate Voltage   12000 volts 
D-C Grid Voltage  -800 volts 
Peak R-F Grid Voltage   2000 volts 
D-C Plate Current   5 amp. 
D-C Grid Current #   1 approx. gmp. 
Driving Power #   2 approx, kw 
Power Output   45 approx, kw 

~; ++; iJ See next page. 
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898-A 

TRANSMITTING TRIODE 
(continued from precetli ng page) 

R-F POKER AMPLIFIER & OSCILLATOR - Class C Telegraphy 
Cey-doom conditions ber tube wi tAout wodu la tionNi 

Maximum Ratings, 96solute Valaes: 

D-C PLATE VOLTAGE  20000 max. volts 
D-C GRID VOLTAGE   -3000 max. volts 
D-C PLATE CURRENT  10 max. amp. 
D-C GRID CURRENT   1 max. amp. 
PLATE INPUT  200 max. kw 
PLATE DISSIPATION  f00 max. kw 

Typical Operation: 

D-C Plate Voltage  12000 15000 18000 .volts 
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 amp. 
G-C Grid Current # 0.8 0.85 0.9 approx. amp. 
Driving Power #   1.6 2.0 2.4 approx. kw 
Power Output   50 75 100 approx. kw 

• with a-c filament excitation. 

t ` AL crest of a-f cycle with modulation Pastor of 1.0. 

t Subject to wide vari at ions as explai ned an sheet TUBE RATINGS in General 
section. 

tt Motlul anon essentially negative may De usetl if the Dositive peak of 
the audio-frequency envel oDe does not a%Geed 115E of the carrier con-
ditions. 

Data on operating frequencies for the 898-A are given on the 
sheet TRANS. TUBE RATINGS vs FREQUENCY. 

MAR. 30, 1945 RCA VICTOR DIVISION 
RADIO COIIORAtION OF AMERICA, HARR ISON, NEW If RSEY 
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898-A 

TRANSMITTING TRIODE 

3 1/4 MAX. 
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FOR CONNECTIONS OF 
F IIAMENT TERMINALS 
SEE DRAWING FILAMENT 
CONNECTIONS AND 
EXCITATION CIRCUITS 
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P =PLATE 
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"` FILAMENT CONNECTIONS AND EXCITATION CIRCUITS 

<~. 

.~ 

D-C FILAMENT 
EXCITATION 

FILAMENT BASE 
TERMINALS 

V = 33 VOLTS 
A = 210 AMP. 

SINGLE-PHASE 
A-C FILAMENT 

EXCITATION 

FILAMENT BASE 
TERMINALS 

v = 33 VOLTS 
A =210 AMP. 

THREE-PHASE 
A-C FILAMENT 
EXCITATION 

FILAMENT BASE 
TERMINALS 

V = 28.6 VOLTS 
A = 140 AMP. 

FEB.7, 1945 
RCA VICTOR DIVISION 
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AVERAGE FILAMENT CHARACTERISTIC 
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AVERAGE FILAMENT — EMISSION CHARACTERISTIC 

I
SINGLE -PHASE FILAMENT EXCITATION 
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AVERAGE PLATE CHARACTERISTICS 
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898-A 

TYPICAL CHARACTERISTICS 
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AVERAGE CONSTANT-CURRENT CHARACTERISTICS 
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HIGH-VACUUM CATHODE-RAY TUBE 
H1GH—INTENSITY ELECTROSTATIC—DEFLECTION TYPE 

WITH 5" MEDIUM—PERSISTENCE SCREEN FOR OSCILLOGRAPHIC USE 
Heater Coated Unipotential Cathode 
Voltage 2.5 a-c or d-c volts 
Current 2.1 amp. 

Fluorescent Screen: 
Material Phosphor No.l 
Pattern Color Greenish 

Direct Interelectrode Capacitances: 
Grld to all other electrodes 
DJ I to DJZ 
DJ3 to DJq 

Overall Length 16-1/2" t 3/8" 
Maximum Diameter 5-1/4" + 1/16" - 3/32" 
Bulb J-42 
Caps 

Anode No.2 Medium Meta l 
Deflecting Electrodes IFourl Small Metal 

Base Medium 5-Pin Micanol 
BOTTOM VIEW 

14 max. Nyf 
3 ~• Nvf 

1.5 max. pyf 

Pin 1 -Heater Cap Deflecting 
Pin 2 -Grid No.2 Over Electrode 
Pin 3 -Anode No.l Pee©~ JI Pins ~ DJ2 Pin 4 -Grid No.l DJq ~ 185 
Pin .-Heater, e ~ Ca l  ((Deflectin 

Cathode © 
~ 

,1© Over } { Electrode 
Single Medium Cap - DJ3 Pin 2 l DJ3 

Anode No.2 O • © Cap Deflecting 
Ca Deflectin Over ~ ~ Electrode 
Over Electrode Pin 4 DJq 
P 9 

Pin 3 DJi 

MAXIMUM RATINGS and TYPICAL OPERATING COND1710N3 
Haxinoan Ratings Are Based on aLine-Voltage Design Center of 117 Volts 

High Voltage Electrode (Anode #2) Voltage 15000 max. volts 
Focusing Electrode (Anode #1) Voltage 4500 max. volts 
Accelerating Electrode (Grid #21 Voltage 250 max. volts 
Control Electrode (Grid #i) Volta~e Never positive 
Grid Voltage for Current Cut-off -125 apprax.volts 
Peak Voltage Between Anode #2 and 

any deflecting electrode 7000 max. volts 
Typical Operation: 

Heater Voltage 2.5 2.5 2.5 volts 
Anode #2 Voltage 5000 10000 15000 volts 
Anode #1 Voltage 1000 2000 3000 approx.volts
Grid #2 Yoltage 250 250 250 volts 
Grid #i Voltage Adjusted to give suitable luwinoue spot 
Deflection Sensitivity: 

DJi to DJ2 0.083 0.041 0.028 mm/volt d.c. 
DJ3 to DJq 0.102 0.051 O.Q34 mm/volt d.c. 

' t Mith mexinum vDltepes on Anode AS and Grid s2. 

Ind is at es a change. 

DJZ 

t 

JUNE ZO,. 1g47 TUBE DEPARTAAENT 
RADIO CORRO[ATION OF AMERIG, NA[RItON, NFW JERSEY 
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912 
TYPICAL OSCILLOGRAPH CIRCUIT USING THE 912 

WITH VOLTAGE—DOUBLING POWER SUPPLY 
DI 

D2 

Oq 

D3 

C I,  C2=0.5 y}', 10000 V. Rj=0.55 MEGOHM, 20-WATT =ANODE Net 

C3 = I.O JA F, 5000 V. Rq= 50000 OHMS, 2 -WATT b =ANODE Ne I 

Cq=lB ji f x 200 V. R5=350000MM5, 2 - WATT C=GRID Net 

RI = 2.5 MEGOHMS, 75-WATT RE.Ryx R8, Rg = 2 TO S MEGONMS d =GRID NY 1 

R2 = 0.2 AAE GOHM~ 10-WATT RIO= 100 OHMS, BOO-WATT 

xO LE: AS ME TOTAL VOLTAGE ACROSS THE BL[F DER IS REDUCED BT YE ANS OF R,R, TxE ELE[iR00E 
VOLTAGES ARE REDUCED IN [OR RECT PROPORTION, ENCE Pi FOR GRID x0.t VOLTAGE; Tx15 YAY 

X AVE i0 6E REAOJUSLED BT THE USE OF OIFF ERExT vIIUES i0R R, AND R„ TXE IR TOTAL 

RESISTANCE BfING rEPT TNf SAYE. CONDENSERS C, AYD C, LAx BE OMITTED IF GRID-VOIi-

AGE SNIi[NIxG IFOR HIGH-SPEED MOiOGRAPxT1 IS NDi COx TEY PlATFO. fILAYExT NIxDIxG3. 
x OS. t +n0 t SHOULD BE INSUI ATED FOR 20000 vOt TS. 

7ha Ilcense extended t0 the purchaser o1 tubes appenre In the License 
Not tce ecconlpanytng then, Intornat ion contelned herein is fu rnt sh ed 
wit hour assun{ng any obllyatlons. 

92C-4621Ri 

FLUORESCENT —SCREEN CHARACTERISTICS 

CURVES SHOWING THE AVERAGE CHARACTERISTICS, 
SPECTRAL ENERGY CHARACTERISTIC, AND PERSIST-
ENCE CHARACTERISTIC OF PHOSPHOR No. i ARE 
SHOWN AT THE BEGINNING OF THIS SECTIONI 

f Ind ice[es a change. 

~w✓ 

AUG. 15, 1946 
TUBE DEPARTMENT 

RADIO CORIORATION OF AMERIU, HAggI50N, NEW IERSEY 

DATA 



912 
HIGH-VACUUM CATHODE-RAY TUBE 

.806"~ 

4 9/IB 

t ~4~ 

ANODE 
Nat 

MEDIUM 
CAP 

4 SMALL 
CAPS 

I 13/16 
MAX. 

S 1/4~+ 116 ~ 3/32 

G OF BULB WILL NOT OEV{ATE 
MORE TNAN 2° IN ANY DIREC-

TION FROM THE PERPENDICULAR 

ERECTED AT THE CENTER OF 

THE BOTTOM OF 7HE BASE. 

ANODE 
Nat 

DJI

y 
ID 

10" MAX. 

SCREEN RADIUS 
2 I/4 ~MIN. 

~ 
I516 

3 /q ~ 

13/fief I/16 

LONG-SHELL 
MEDIUM 

5—PIN BASE 

DJq 

Ifio' 
t lo' 

J2 

DJ3
MAX. 

t 3i6. 

16 I/2 

~ 3/6

92CM-4619R3 

BOTTOM VIEW OF TUBE 

OJ 1 PND DJ Z PRE NEARER THE SCREEN; 
DJ3 

AND OJu ARE NEARER THE 

BASE. ANGLE BETWEEN DJ 1 - OJp TRACE AND DJ3 -DJu TRACE IS 90° 3 6°. 

AUG. i5, 1946 1118E DEPARTMENT 
RADIO CORN)RATION OF AMFRIU. NARRISON, NEW JERSEY 

CE-4619R3 
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AVERAGE CHARACTERISTICS 
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A.UG. 23,1946 TUBE DEPARTMENT 
[A[u0 COtfOfAYiOry Of Av.FtiG, nuti50v, rvfw IfI15FY 

92C-4623 
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914--A 
OSCILLOGRAPH TUBE 

ELECTROSTATtC FOCUS ELECTROSTATIC DEFLECTION 

General: DATA 

Heater, for Unipotential Cathode: 
Voltage  ~ 2.5   ac or do volts 
Current  2.1   amp 

Direct Interelectrode Capacitances (Approx.); 
Grid No.l to All Other Electrodes. 10.5 µµf 
0.11 to DJ2   2.0 µµf 
DJ3 to LUq   1.0 µµf 

Phosphor (For Curves, see front of this Section) No.l 
Fluorescence   Green 
Persistence  Medium 

Focusing Method  Electrostatic 
Deflection Method  Electrostatic 
Overall Length   20-1/16" ± 3/e" 
Greatest Diameter of Bulb  9-1/4" t 1/8" 
Minimum Useful Screen Di.ame#er   8-1/4" 
Mounting Position  AnY 
Caps: 
Anode No.2 Medium 

Deflecting Electrodes. (Four) Small 

Base   Long Medium-Shell Small' 6-Pin 

BOTTOM VIEW 
Pin 1 -Neater 
Pin 2 -Anode No.l 
Pin 3 -Grid No.2 
Pin 4 -Grid No.l nJl
Pin 5 -Cathode 
Pin 6 -Heater 
Single Medium Cap- P 

Anode No.2 
Cap ~ (Deflecting 
over Electrode 
Pin 2 DJ1 

Cap 
over 
Pin 5 
Cap 
over 
Pins 
id6 
Cap 
over 
Pins 
3aa 

Deflecting 
El act rode 
DJ 2 
Deflecting 
Electrode 
~ 3

Ceflecting 
Electrode 

~4 

DJ3 and DJ2 are nearer the screen 
DJ3 and DJQ are nearer the base 

With DJ I positive with respect to DJ2 the spot is deflected 

toward pin 2, With DJ3 positive with respect to DJ4, the 

spot is deflected toward pins 1 and 5. 

The angle between the trace produced by DJ I and DJ2 and its 

intersection with the plane through the tube axis and pin 2 

d oesnot exceed 10°. 

The angle between the trace produced by DJ3 and DJ4 and the 

trace produced by DJ I and DJI is 90° t 6°, 

Maximum Ratings, Design-Center Values: 

ANODE-No.2 VOLTAGE°   7000 max. -volts 
ANODE-No.l VOLTAGE  1900 max. volts 
o The product of anode-xo.2 voltage and average anode-No.2 current should 

never exceed 6 watts. 

MAY 1, 1950 TUBE DEPARTMENT 
RA010 COE/ORATION Of AMEtiCA, HARRISON, NFW )E RSEY 

DATA 1 
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914 -A 

OSCILLOGRAPI-i TUBE 

GRID No.2 VOLTAGE  300 max. volts 
GRID No.l VOLTAGE: 

Negative bias value  125 max. volts 
Positive bias value  0 max. volts 
Positive peak value  2 max. volts 

PEAK VOLTAGE BETWEEN ANODE No.2 
AND ANY DEFLECTING ELfCTRODE 3000 max. volts 

PEAK HEATER-CATHOAE VOLTAGE: ' 
Heater negative with respect to cathode. 125 max. volts 
Heater positive with respect to cathode. 125 nlax. volts 

Equipment Design Ranges: 

For any anode-No.s voLtaBe (Ey21 6eLrueen 1500 and 7000 volts!

Anode-No.l Voltage. 15% to 26% of Eb2 volts 
Grid-No.2 Voltage 250 volts 
Max. Grid-No.l Voltage 

for Visual Cutoff. 30% of Eb2 volts 
Max. Anode-No.i 

Current Range. -15 to + 10 µamp 
Deflection Factors: 
DJ1 to DJ2  38 to 54 v do/in./kv of Eb2
DJ3 to DJ4  30 to 44 v do/in./kv of ,Eb2

Examples of Use of Design Ranges: 

For,btode-No.aVolt. of 1500 s5oo ,5000 7000 volts 

Anode-No.l Voltage. 2?~3gp 375-650 75D-13oD 1050-1800 volts 
Grid-No.2 Voltage 250 250 250 250 volts 
Max. Grid-No.l Volt. 

for Visual Cutoff -75 -75 -75 -75 volts 
Deflection Factors: 

Q11 t0 ~2  57~I 93-135 190-270 26G-378 v do/in 
DJ3 to DJ4  45-b6 75-1 10 150-220 210-308 v dW in 

Maximum Circuit Values: 
Grid-No.l-CircuitResistance 1  S max. megohms 
Resistance in Any Deflecting-Electrode 

Circuit° 5 max. megohms 

Minimum Circuit Values: 

The power supply should be of the l imited-energy type with 
inherent regulation to l imit the continuous short-circuit 
current to 5 milliamperes. If the supply permits the instan-
taneous short-circuit current to exceed 1 ampere, oris capable 
of storing more than 250 micro coulombs, the effective re-
sistance in circuit between indicated electrode and the out out 

~ Brill iance and definition tlec rease with decreasing anode-No.1 voltage. 
In general, anode-No.2 voltage should not be less thy^ 1500 volts. 

° IL is recommended that Lne deflecting-elect rotle-circuit resistances 
De approximately equal. 

-a.Indicat esa change. 

MAY 1, 1950 
TINE DEPARTMENT 

uo~o coltrounat+ of ItNauu. Iwnsan, taw ,ttsty 
DATA 1 



Sj

914- A 

~-. OSCILLOGRAPH TUBE 
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capacitor should be as follows: 

Grid—No.l —Circuit Resistance 
Grid—No.2 —Circuit Resistance 
Anode—No.l —Circuit Resistance 
Anode—No.2 —Circuit Resistance 

15G min. ohms 
330 min. ohms 
2000 min, ohms 
8200 min. ohms 

The resistors should be capable of withstanding the appl ied 
voltages. 

MAY 1. 1950 IUBE DEVARTMENT 
1AD10 CE)INMAfION q AMEEI(A, NAIIIEON, NEW lElSEY 

DATA 2 
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0-C SUPPLY 
VOLTS FROM 
RECTIFIER 

914-A 

OSCILLOGRAPH TUBE 

TYPICAL OSCILLOGRAPH CIRCUIT 

92C5-u75u R3 

C = FILTER CAPACITOR 0.5 to 2.0 µf 
CZ, C7, Cu, C5 = 5EE NOTE 

R 1 ♦ R2 + R7 + Ru ♦ R5 = BLEEDER POTENTIOMETER 

R = 2.5 MEG OR MS 
RZ = 0.5 MEG ONM 

VOLTAGE 
INPUT TO 
DEFLECTING 
ELECTRODES 

OJI b DJZ 

I~ } 
3 

VOLTAGE 
INPUT TO 
DEFLECTING 

EDJ3 6 D.IpS

R = 0.775 MEG ONN 
R7 = 0.125 MEG OHM 
RS = 0.050 MEG OHM 
R6 5EE o ON 

BACK OF DATA 1 
V = VOLTMETER 

NOTE: when the cat node or the negative end of the cathode-ray high-
voltage supply is grounded, Dl ocking capacitors C2, C7, Cu, an0 
C5 Should have a high voltage rating. when anode No.2 is ground etl, 
C2. C7. Ca, and C5 may De low-voltage capacitors. 

For do ampt if ier service, the del lect my electrotles snou td De 
coupled direct [o the output of the amyl if ier Dy Omitting the 
Dl oc king capacitors. In addit ion, it wi ll usually De preferable 
to remove the associated deflecting-electrode resistor in order 
to minimize the loading effect of the resistor on the do amG-
l ifier, with the resistor removed, It is essential, in ortler po 
minimize spot defocusing, loaf anode No.2 Oe returned to some 
Doint in the do ampol if ier circuit sucn Lost the potent ial dit-
f ence between an de No.2 and the average voltage across the 
OeT letting e1CCSrooes wi ll De as low a Ross io le. 

Devices and arrangements shown or described nerein may 
e Da[ents of RCa or others. Information containetl 

herein is furnished without responsi O'ility Dy RCA for 
its use and wl thout Drejudice to RCA's patent right s. 

MAY 1. 1950 
TUBE DEPARTMENT 

tADlO COtrOtAMON OF AMEtI U. HARtISOH, NFW 1E t5EY 

CE-4754R3 
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.~, OSCILLOGRAPH TUBE 
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1 
4 I X16 
} I/4' 

ANODE 
N°2 

MEDIUM 
CAP 

14 I/2 
MAX. 

C 

1.714 

SCREEN 
—~~ 

I~ R 

RADIUS 

4%8 MIN. 
7'R. 

13'R. 

25"R. 

4 SMALL DJI DJq 
CAPS A 

7.071 

—.923 

1 1 5116 

DJ2 

I 

fL OF BULB WILL XOT DEVIATE 

MORE THAN 2D IN ANY DIREC-

TION FROM THE PERPENDICULAR 

ERECTED AT THE CENTER OF 

BOTTOM OF THE BASE. 

DJI 

3~ 

LONG MEDIUM-SHELL 

SMALL 6 -PIN BASE 

20 /IB 

19 7/16 
* 3/e. 

~~ 

3/B 

({T DJq 

w  I80̀ o
tl0 

DJ2 

~DJ3 

BOTTOM VIEW OF ,TUBE 

92CM-4718R3 

MAY 1, 1950 
TUBE DEPARTMENT 

AADIO COAIORATION Of AMERICA, NAARISOM, NEW IERSEY 

CE-4718R3 
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AVERAGE CHARACTERISTICS 

E.p=2.5 VOLTS ' 
ANODE-N4 1 VOLTS AJUSTED TO GIVE FOCUS ' 
GRID-N4 2 VOLTS= 250 

-50 -40 -30 -20 -10 
GRID-N~ I VOLTS 

0 

JULY 19,1946 TUBE DEPARTMENT 
uu~o cwrounon of une~iu, HnR~iwH, HEw rtnn 

92CM —6785RI 
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Gas Phototube 
NON-DIRECTIONAL TYPE HAVING S-I RESPONSE 

DATA 

General: 

Spectral Response _ S-1 
Wavelength of Maximum Response 8000 t 1000 angstroms 
Cathode: 
Shape  Cylindrical Mesh 
Minimum length   13/16" 
Minimum diameter   5/8" 

Direct Interelectrode Capacitance (Approx  )   3 µµf 
Maximum Overall Length   3-9/16" 
Maximum Seated Length  2-15/16" 
Seated Length to Center of Cathode   1-3.1/32" t 3132" 

^ Maximum Diameter   1-3/16" 
Operating Position.   Any 
Weight (Approx.)   1 oz ~-
Bulb   T9 
Socket   Amphenol No.77-MIP-4-T, or equivalent 
Base   Small-Shell Small 4-Pin (JEDEC No.A4-5) ~-
Basing Designation for BOTTOM VIEW   2K 

Pin 1 - No Connection 
P i n 2 -Anode 

Pin 3 - No Connection 
Pin 4-F~hotocathode 

McXImUm Ratings, Absolute-haximum Values: 

Rating i Ratinq u 

ANODE-SUPPLY VOLTAGE 
(DC.or Peak AC). 70 max. 90 max. volts 

AVERAGE CATHODE-CURRENT 
DENSITYb 60 max. 30 max. µa/sq. in. 

AVERAGE CATHODE CURRENTb 6 max. 3 max. µa 
AMBIENT TEMPERATURE 100 max. 100 max. °C 

Characteristics: 

With an anode-suygly voltage of qo 
volts unless otherwise sAecified 

Nin. Xedian Max. 
r 1 Sen5ltlVlty: 

Radiant, at 8000 
angstroms  - 0.0061 - 

Luminous:° 
amp/watt 

At 0 cps. 40 65 100 µa/lumen 
At 5000 cps - 56 - µa/lumen 
At 10000 cps  - 50 - µa/lumen 

Gas Amplification Facto rd. - - 10 
Anode Dark Current at 25° C. - - 0.1 µa 

t lnnica tes a cAange. 

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

DATA I 
3-61 
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Minimum Circuit Values: 
With an anode-sugflly 
voltage of 70 or less qo volts 

DC Load Resistance: 
For do currents above 
3 µa  0.1 min. - megohm 

For do currents below 
3 µa  0 min. - megohms 

For do currents above 
2 µa  - 2.5 min. megohms 

For do currents below 
2 µa  — 0.1 min. megohm ~✓ 

e 
On plane perpendicular to indicated direction of incident ratliation. 

E 
Averaged over any Interval of 30 secontls maximum. 

~ For conditions where the l ight source is a tungsten-filament lamp 
o peratetl at a color temperature of 2970° K. Ado anode supply voltage 
of 90 volts and a 1-megohm load resistor are usetl. For the 0-cycle 
measurement, a l ight input of 0.1 lumen is used. For the 5000- and 
10,000-cycle measurements, the l ight input Is varietl sinusoidally 
a Dout a mean value of 0.015 lumen from zero [o a maximum of twice the \./' 
mean value. 

The ratio oP luminous sensitivity at an anode supply voltage of 90 
volts to luminous sensitl vi ty at an anode suD Ply voltage of 25 volts. 
In each case, sensitivity is obtainetl under conditions where the light 
source Is a tungsten-f llamen[ lamp operated at a color temperature of 
2870° K, the l ight input is 0.1 lumen, antl the loatl resistor has a 
value of 1 megohm. 

d 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSfTIYE DEVICE HAVING S-I RESPONSE 

and 

FREQUENCY-RESPONSE CHARACTERISTICS 
OF GAS PHOTOTUBES 

are shown at the front of this section 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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1 3/ i6 MAX. 
DIA. 

CYLINDRICAL—
MESH PHOTO—
CATHODE 

T9 BULB 

SMALL—SHELL 
SMALL 4—PIN 

BASE 
JEDEC N9 

A4—S 

1 3/16 MAX. i
DIA. 

t 
3/I6 

FMIN. 

r 
2 15/ 16 
MAX. 

3~ ~ 
32 

3 9/ 16 
MAX. 

PHOTO—
CATHODE 

92CM-6111R3 

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

DATA 2 
3—fil 
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AVERAGE ANODE CHARACTERISTICS 
LIGHT SOURCE IS A TUNGSTEN-FILAMENT 
LAMP OPERATED AT COLOR TEMPERATURE 
OP 2870° K. 

i 
O=

~„~'~ 

f }~ 

~ y

O 

O m .o Q 

ANODE MICROAMPERES 

v

N 

c

92CM-6117R1 

g 

m 

~N
J 
O 

w 
0 
O 
Z 
a 

v ~ 

0 
N 

O 
~`~ 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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AVERAGE ANODE CHARACTERISTICS 
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1051A 
Ignitron 

WATER-COOLED, METAL-JACKETED, MERCURY-POOL-CATHODE 
TYPE HAVING MOUNTING PLATE FOR THERMOSTATIC CONTROL 

For Intermittent-Power-Rectifier and 
Resistance-Welding-Control Applications 

GENERAL DATA 

Electrical: 

Cathode Excitation Cycl ic 
Cathode-Spot Starting  By Ignitor 
Minimum Requirements for Cathode Excitation:e

Peak ignitor voltage required to fire   200 volts 
Peak ignitor current required to fire   30 amp 
Starting time at required ignitor voltage 
or current  100 µsec 

Peak Tube Voltage Drop at peak anode amperes = 
3400  26 volts 
176   13 volts 

Mechanical: 

Operating Position Vertical, flexible lead up 
Maximum Overall Length: 

Including flexible lead   23-13/16" 
Excluding flexible lead   13" 

Maximum Radius (Including water connections)  2-7/8" 
Weight (Approx  )   4.5 lbs 
Terminal Diagram: 

P -Anode 
Terminal 
(Flexible 
lead) 

K -Cathode 
Terminal 
(Bar oppo-
site anode 
terminal) K,S 

I -Ignitor 
Terminal 
(Within 
jacket 
skirt at 
cathode 
end) 

S - Shel 1 

Thermal: 

Cool ing: 
Type  Water 
Minimum inlet-water temperature   0 °C 
Maximum cool ing-system temperature 
(Measured at thermostat mount): 
For Intermittent-Power-Rectifier Service  45 °C 
For Resistance-Welding~ontrol Service 
at rms anode supply volts 
600   45 °C 
500   50 °C 
250   55 °C 

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

DATA I 
9-62 



1051A 
Typical cool ing requirements for ~tesistance-

Welding-Control Service at rms anode 
supply volts = 500: 

Inlet Required 
Water Water Pressure 

Temperature Flov Dro¢ 
(°C) (g¢mJ (¢siJ 

With 100% load: 
15 1/4 0.4 
30 1;2 0.75 
ao 1-vz 3 

With 50% load: 
15 1116 0.1 
30 1/8 0.2 
40 1/4 0.4 

Water-temperature rise with 100 load 
at flow of 1 gpm  2 

Temperature Rise (Approx.), inlet water 
to thermostat, with 100% load at 
flow of 1 gpm   4 

oC 

oC 

INTERMITTENT POWER-RECTIFIER SERVICE 

Maximum Ratings, Absolute-Naximum V¢lues: 

For zero phase-control angle and 
frequencies from go. to bo cps 

PEAK ANODE VOLTAGE: 
Forward  500 max. 1200 max. 1500 max. volts 
Inverse  500 max. 1200 max. 1500 max. volts 

ANODE CURRENT:b 
Peak   700 max. 600 max. 480 max. amp 
Corresponding 
average. - 5 max. 4 max. amp 

Average  40 max. 22.5 max. 18 max. amp 
Corresponding 

peak   - 135 max. 108 n~ax. amp 
AVERAGING TIME 6 max. 10 max. 10 max. sec 
RATIO OF AVERAGE 

ANODE CURRENT TO 
PEAK ANODE CURRENT 
formaximum averag-
ing time (seconds) 
= 0.2. - 0.166 max. 0.166 max. 

RATIO OF PEAK FAULT 
ANODE CURRENT TO 
PEAK ANODE CURRENT. 12.5 max. 12.5 max. 12.5 max. 

FAULT-ANODE-CURRENT 
DURATION   0.15 ntax. 0.15 max. 0.15 max. sec 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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RESISTANCE-WELDING-CONTROL SERVICE 

Maximum Ratings, Absolute-Maximum Values: 

For two tubes in inverse parallel cir-
cuit, zero phase-control angle, fre-
quencies from ag to 6o cps, and rms 
supply voltages from ego to 60o volts 

DEMAND  600 max. kva 
Corresponding average anode 
current (Per tube)   30.2 max. amp 

AVERAGE ANODE CURRENT (Per Tubed   56 max. amp 
Corresponding demand  200 max. kva 

AVERAGING TIME at rms supply volts 
600° 11  25 max. sec 
250°  27 max. sec 

RMS ANODE CURRENT (Per Tube)°  See Rating Chart 
PEAK FAULT ANODE CURRENT (Per Tube)   Limited to 280% 

of maximum RMS Anode Current 

IGNITOR 
M8xImUm Rating5, Absolute-Maximum Values: 
PEAK IGNITOR VOLTAGE: 

Positive Equal to anode volts 
Negative  5 max. volts 

IGNITOR CURRENT: 
Peak 
Average  
RMS  

AVERAGING TIME 

e Ignition will occur if eithe 
appl ied or the minimum peak 
starting time. 

b With the use of log—log graph 
t ween tabulated points may be 
takings for Peak Anode Current 

d With the use of loy—tog graph 
t ween tabulated points may be 
ratings for RMS Anode Current 
Time and RMS Supply Voltage. 

100 max. amp 
1 max. amp 

10 max. amp 
5 max. sec 

r the minimum peak ignitor voltage is 
ignitor current flows for the minimum 

paper, straight-1 
used to determine 
and Average Anode 

paper, straight-1 
used to determine 
and Average Anode 

ine interPolat ion be—
intermediate maximum 
Current. 

ine interpolation be—
intermediate maximum 
Current or Averaging 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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1051A 
ANODE-CURRENT RATING CHART 

Resistance-Welding-Control Service 
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MAXIMUM OPERATING VALUES 
WITH RMS SUPPLY VOLTS = 
250 
500 

3 4 6 8 0.1 
DUTY FACTOR 

2 3 4 6 8 

92CS-11700 

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



1052A 

Ignitron 

WATER-COOLED, METAL-JACKETED, MERCURY-POOL-CATHODE 
TYPE HAYING MOUNTING PLATE FOR THERMOSTATIC CONTROL 

For Intermittent-Power-Rectifier and 
Resistance-Welding-Control Applications 

GENERAL DATA 

Electrical: 

Cathode Excitation Cycl ic 
Cathode-Spot Starting  By Ignitor 
Minimum Requirements for Cathode Excitation:° 

Peak ignitor voltage required to fire 200 volts 
Peak ignitor current required to fire 30 amp 
Starting time at required ignitor voltage 
or current  100 µsec 

Peak Tube Voltage Drop at peak anode amperes = 
6800  28 volts 
440   14 volts 

Mechanical: 

Operating Position Vertical, flexible lead up 
Maximum Overall Length (Including flexible lead). 26-9/16" 
Maximum Radius ( Including water connections)   3-5/8" 
Weight (Approx  )   10 lbs 
Terminal Diagram: 

P 
P -Anode 

Terminal 
(Flexible 
lead) 

K -Cathode 
Terminal 
(Bar oppo-
site anode 
terminal) 

K,S 

i 

I -Ignitor 
Terminal 
(Within 
jacket 
skirt at 
cathode 
end) 

S-Shel l 

Thermal: 

Cool ing: 
Type  Water 
Minimum inlet-water temperature   0 °C 
Maximum cool ing-system temperature 
(Measured at thermostat mount): 
For Intermittent-Power-Rectifier Service  45 °C 
For Resistance-Welding-Control Service at 

rms anode supply volts = 
600   45 °C 
500   50 °C 
250   55 °C 

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

DATA 1 
9-62 



1052A 

Typical cool ing requirements for Resistance-
Welding-Control Service at rms anode 
supply volts = 500: 

Inlet Required 
Water Water Pressure 

TemAerature Flow Drob 
(°CJ (gyml (ysil 

With 100% load: 
15 3/8 0.6 
30 1/2 0.9 
40 1-1 /4 4 

With 50% load: 
15 1/8 0.2 
30 1/4 0.4 
40 1/2 0.9 

Water-temperature rise with 100% load 
at flow of 1 gpm  5 

Temperature Rise (Approx.) , inlet water 
to thermostat, with 100% load at 
flow of 1 gpm   4 °C 

oC 

INTERMITTENT POWER-RECTIFIER SERVICE 
Maximum Ratings, Absolute —Maximum Values: 

For zero yhase—control angle and 
frequencies from Zg to 6o cbs 

PEAK ANODE VOLTAGE: 
Forward   500 max. volts 
Inverse   500 max. volts 

ANODE CURRENT: 
Peak  1600 max. amp 
Average   100 max. amp 

AVERAGING TIME  6 max. sec 
PEAK FAULT ANODE CURRENT  6000 max. amp 
FAULT-ANODE-CURRENT DURATION 0  15 max. sec 

RESISTANCE—WELDING—CONTROL SERVICE 
M3XImGm RatIOgS, Absolute —Maximum Values: 

For two tubes in inverse yarallel cir—
cuit, zero fl hase—control angle, fre—
quencies from 2g to 6o cys, and rms 
supply voltages from ego to boa volts 

DEMAND  1200 max. kva 
Corresponding average anode current 
(Per tube)   75.6 max. amp 

AVERAGE ANODE CURRENT (Per Tube)b   140 max. amp 
Corresponding demand  400 max. kva 

AVERAGING TIME at rms supply volts = 
600b 8  75 max. sec 
250b  21 max. sec 

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



1052A 
RMS ANODE CURRENT (Per Tube)b  See Rating Chart 
PEAK FAULT ANODE CURRENT (Per Tube)   Limited to 280% 

of maximum RMS Anode Current 

IGNITOR 
NeX'lmum Rat:ings~ Absolute-Maximum Values: 
PEAK IGNITOR VOLTAGE: 
Positive Equal to anode volts 
Negative  5 max. volts 

IGNITOR CURRENT: 
Peak  100 max. amp 
Average  1 max. amp 
RMS   10 max. amp 

AVERAGING TIME  5 max. sec 

a Ignition will occur if either the minimum peak ignitor voltage is 
a plied or the minimum peak ignitor current flows for the minimum 
starting time. 

b Witn the use of log—tog graph paper, straight—l ine interpolation be—
tween tabulated po ants may be used to determine intermediate maximum 
ratings for RMS Anode Current and Average Anode Current or Averaging 
Time and RMS Supply Voltage. 

T 

~~ 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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i052A 
ANODE-CURRENT RATING CHART 

Resistance-Welding-Control Service 
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Coated Unipotential 
6.3 
0.7 

Carr{er conditions 4er tube far use uJi to a 

D-C Plate Voltage 
D-C Screen Voltage 
D-C Grid Voltage 
D-C Plate Current 
D-C Grid Current 
Plate Input 
Screen Input 
Plate Dissipation 
D-C Heater-Cathode Potential 
Typical Operation: 
D-C Plate Voltage 

D-C Screen Vottage~ 

D-C Grid Voltage° 

Peak R-F Grid Voltage 
D-C Plate Current 
D-C Screen Current 
D-C Grid Current 
Driving Power 
Power Output 

I~i 

1613 

R-F POWER AMPLIFIER PENTODE 
Heater 

Voltage 
Current 

Transconductance for 
plate current of 31 ma. 2500 

Direct Interelectrode Capacitances:° 
Grid to Plate 0.26 
Input 6.5 
Output 13.5 

Maximum Overall Length 
Maximum Seated Height 
Maximum Diameter 
Bulb 
Base 

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

Mounting Position 

Cathode 
a-c or d-c volts 

amp. 

BOTTOM VIEW (7S1 
Maximssm Ratings Are A6solsste Values 

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS 

PLATE-MODULATED R-F POWER AA~LIFIER - Class C Telephony 
aax. nodutattion factor of ].0 

275 max. volts 
275 max. volts 

-100 max. volts 
50 max. ma. 
5 max. ma. 

11.5 max, watts 
2 max. watts 
7 max. watts 

100 max. volts 

pmhos 

µµf 

µµf 
µµf 

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

Metal She 11, MT--B 
Small Wafer Octal 7~in 

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

Suppressor 
Any 

275 volts 
J 200 volts 
17500 ohms 
-35 volts 

12500 ohms 
65 volts 
42 ma. 
10 ma. 

2.8 approx.ma. 

0.16 approx.watt 
6 approx.watts 

° ODta fined Dy grid resistor or Dy partial self-Dias methods. 
~ Prefe raDly oDta fined from a separate source modulated with the plate 

5u ppl y, or oDta lned from the modulated plate-voltage 5u pply through 
resistor of value shown, 

a With shell Connected to Ca to ode. 

~- indicates a chance. 

4 

DEC. 1, 1943 RCA VICTOR DIVISION 
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1613 

R-F POWER AMPLIFIER PENTODE 
(con clnued from preced ing page) 

R-F POWER AMPLIFIER d OSCILLATOR - Class C Telegraphy 
fey-doum conditions per. tube without ■odulattion # 

D—C Plate Voltage 350 max. volts 
D—C Screen Voltage 275 max. volts 
D—C Grid Voltage —100 max. volts 
D—C Plate Current 50 max. ma. 
D—C Grid Current 5 max. ma. 
Plate Input 17.5 max. watts 
Screen Input 2.5 max. watts 

Plate Dissipation 10 max. watts 

D—C Heater—Cathode Potential 100 max. volts 

Typical Operation.' 
D-C Plate Voltage 3~ volts 

G-C Screen Voltage {15000 ohmss

D-C Grid Voltage• 1f 10000 ohmss
Peak R—F Grid Voltage 70 volts 
D—C Plate Current 50 ma. 
D—C Screen Current 10 ma. 

D—C Grid Current 3.5 approx.ma. 
Driving Power 0.22 approx.watt 

Power Output 9 approx.watts 

# Modulation essentially nenative may be used if the positive peak of the 
audio-f req ueryenve lope dl °s not exce ed 115f of Lne carrier conditions. 

~ Obtained by grid resistor or other self- orf fixed-bias method. 
~ obta fined from a Separate SOU rC e, Or from Lhe plate-Voltage Su ppiy Wlth 

a voltage divider, or to rough a series resistor of the value shown. 

Data on operating freouencies for the 1613 are given on the 
sheet TRANS. TUBE RATINGS vs FREQUENCY. 

r indicates a cnana e. 

DEC. 1, 1943 Ru vlcTort ~n1saN 
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1614 
TRANSMITTING BEAM POWER AMPLIFIER 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  6.3   ac or do volts 
Current  0.9   amp 

Transconductance: 
for plate current of 7z nw. 6050   µmhOS 

Direct Interelectrode Capacitances:° 
Grid—No.l to Plate 0.4 max.   µµf 
Input. ,   10   µµf 
Output   12   µµf 

° witn 5ne 11 connected to cat node. 

Mechanical: 

Mounting Position  Any 
Maximum Overall Length   4-5/16" 
Maximum Seated Length  3-3/411
Maximum Diameter   1-9/16" t 1/16" 
Bulb   MT—l0A 
Base   Small—Wafer Octal 7—Pin 

7AC Basing Designation for BOTTOM VIEW 

Pin 1 —Shell 
Pin 2 —Heater 
Pin 3 —Plate 
Pin 4 —Grid No.2 

n[r 

AF POWER AMPLIFIER & MOCULATOR — Class AB1$ 

Pin 5 —Grid No.i 
Pin 7 —Heater 
Pin 8 —Cathode, 

Grid No.3 

Maximum Ratings, Absolute Valves; 

CCS~ ICAS~~ 

DC PLATE VOLTAGE   375 max. 550 max. volts 
DC GRIP-No.2 (SCREEN) VOLTAGE  300 max. 400 max. volts 
DC PLATE CURRENT   110 max. 110 max. ma. 
PLATE INPUT  40 max. 60 max. watts 
GRID-No.2 DISSIPATION  3.5 max. 3.5 max. watts 
PLATE DISSIPATION  21 max. 25 max. watts 

PEAK HEATER—CATHODL VOLTAGE: 
Heater negative with respect 

to cathode 200 max. 200 max. volts 
Neater positive with respect 

to cathode 200 max. 200 max. volts 

Typical Operation: 
Un Ee ss otherwise spec ified, values are for 2 tubes 

DC Plate Voltage   360 530 volts 
DC Grid—No.2 Voltage   270 340 volts 

~',~,~ , See nett page. <-Indicates a cna ng e. 

DEC. 20, 1946 TUBE DEPARTMENT 
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1614 

TRANSMITTING BEAM PQWER AMPLIFIER 

a 

DC Grid-No.l (Control-
Grid) Voltage -22.3 -36 volts 

Peak AF Grid=No.l-to-
Grid-No.l Voltage 45 72 volts 

Zero-Signal DC Plate Current 88 60 ma. 
Max.-Signal DC Plate Current 132 160 ma. 
Max.-Signal DC Grid-No.2 Current 15 20 ma. 
Effective Load Resistance 

(plate-to-plate) 6600 7200 ohms, 
Total Harmonic Distortion. 2 2.5 ~ 
Max.-Signal Power Output 26.5 50 watts 

PLATE-MODULATED RF POWER AMPLIFIER - Class C Telephony 

Ca+vier conditions 4e+ tope for use with a wax. wodu la ttion factor of I.0 

Maximum Ratings, Absolute Values: 

CCS~ ICASN

DC PLATE VOLTAGE   325 max. 375 max. volts 
DC GP.ID-No.2 (SCREENI VOLTAGE 300 max. 300 max. volts 
DC GRID-No.i (CONTROL-

GRID) VOLTAGE -125 max. -125 max. volts 
DC PLATE CURRENT   70 max. 95 max, ma. 
DC GR16-No.l Current   5 max. 5 max. ma. 
PLATE INPUT  23 max. 35 max. watts 
GRID-No.2 INPUT  2.5 max. 2.5 max. watts 
PLATE DISSIPATION  14 max. 21 max. watts 
PEAK BEATER-CATHODE VOLTAGE: 
Heater negative with respect 

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

to cathode 200 max. 200 max. volts 

Typical Operation: 
DC Plate Voltage   325 

DC Grid-No.2 Voltage 245 
{ 10000 

DC Grid-No.l Voltage° 
{20000 

Peak RF Grid-No.l Voltage. 51 
DC Plate Current   70 
DC Grid-No.2 Current 8 
DC Grid-No.l Current(Approx.) 2 
Driving Power (Approx.) 0.1 
Power Output (ADProx.) 15 

375 
250 

18000 
-50 

25000 
80 g3. 
7 
2 

0.15 
24.5 

volts 

volts 
ohms 
volts 
ohms 
volts 
ma. 
ma. 
ma. 

watts 
watts 

• Obta inetl prefe rap ly from ~ separate source modulated with the plate 
suppply, or rrom ine modu lat etl plate-supply through a series resist or 
of the value snow n. 

¢ SUDscript 1 indicates that grid-current does not flow during any part 
of input cycle. 

• N °. See next page. s-Indicates a the nge. 

DEC. 20, 1946 TUBE DEPARTMENT 
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1614 
TRANSMITTING BEAM POWER AMPLIFIER 

PLATE-MODULATED RF POWER AMPLIFIER - Class C Telephony 

Triode Connection -Grid No.~ Connected to Plate 
Carrier conditions 4er tuhe for use with a aax. sodulation factor of I.0 

Maximum Ratings, Absolute Values: ~ 

CCS~ ICAS~~ 
DC PLATE VOLTAGE   325 max. 375 max: volts 
DC GRID-No.l (CONTROL-

GRID) VOLTAGE -125 max. -125 max. volts 
DC PLATE CURRENT   70 max. 95 max. ma. 
DC GRID-No.l CURRENT   10 max. 10 max. ma. 
PLATE INPUT  23 max. 35 max. watts 
PLATE DISSIPATION. 14 max. 21 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 

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

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

Typical Operation: 
DC Plate Voltage  325 375 volts 
DC Grid-No.l Voltage°   -85 -90 volts 

21000 15000 ohms 
Peak RF Grid-No.1 Voltage 102 135 volts 
DC Plate Current  65 90 ma. 
DC Grid-No.l Current (Approx.) 4 6 ma. 
Driving Power (Approx.) 0.4 0.8 watts 
Power Output (Approx  I   -11.5 21 watts 
° Ohtainetl from grltl resistor of value Shown or by pa rt i~l Self-o ias 

methotls. 

RF AN+PLIFIER 6 OSCILLATOR - Class C Telegraphy 
Key-down conditions per tsshe without +xoduiation°° 

Maximum Ratings, Absolute Values: 

CCS~ ICAS~~ 

DC PLATE VOLTAGE. 375 max. 450 max. volts 
DC GRID-4o.2 (SCREENI VOLTAGE 300 max. 300 max. volts 
DC GRID-No.l (CONTROL 

GRID) VOLTAGE -125 max. -125 max. volts 
DC PLATE CURRENT  110 max. 110 max. ma. 
DC GRID-No.1 CURRENT   5 max. 5 max. ma. 
PLATE INPUT   35 max. 45 max. watts 
GRID-No.2 INPUT   3.5 max. 3.5 max. watts 
PLATE DISSIPATION 21 max. 25 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 

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

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

~, ~,~ . See next page• F Intl scat es a change. 

f 
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1614 
TRANSMITTING BEAM POWEK AMPLIFIER 

Typical Operation: 

DC Plate Voltage  

DC Grid-No.2 Voltage®  

DC Grid-No.l Voltage 

Peak RF Grid-No.l Voltage  
DC Plate Current 
DC Grid-No.2 Current 
DC Grid-No.l Current(Approx.) 
Driving Power (Aopro}c.)  
Power Output (Approx  ) 

375 450 volts 
f 250 250 volts 
1 12500 25000 ohms 
( -40 -45 . volts 
{ 20000 22500 ohms 
l 425 410 ohms 

51 73 volts 
80 100 ma. 
10 8 ma. 

2 2 ma. 
0.1 0.15 watts 
21 31 watts 

~ Continuous commercial service. 
M Intermittent Commercial and Amateur Service. 
m Modulation essentially negative may De used if the pos i[ive peak of 

the audio-f tea ue ncy envelope does not exceed S15S of cart ier conditions. 

® Obtained from aye pa rate Source, or from the plate-voltage supply with 
a voltage divider, or through a series resist or of the value Shown. 

~ obtained from fixed suV ply, by grid resistor (20000, 22500), by cath-
ode resistor (425, 610) or by comb loaf ion methods. 

Data on operating frequencies for the 1614 are given 
o.l the sheet TRANS. TUBE RATINGS vs FREQUENCY 

CURVES under type 807 apply to the 1614 within 
its maximum ratings 

a-Indicates a change. 

DEC. 20, 1946 TUBE DEPARTMENT 
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,,,, TRANSMITTING BEAM POWER AMPLIFIER 

Fi lament Coated 
Voltage 2.5 
Current 2.0 

Transconductance for 
plate current of 50 ma. 4500 approx. 

Direct Interelectrode Capacitances: 
Grid to Plate 0.29 
Input 9.6 
Output 12.5 

Maximum Overall Length 
Maximum Diameter 
Bulb 
Base Sma 1 

a-c or d-c volts 
amp. 

µmhos 

µµf 

µµf 

µuf 
4-5/16" 

1-9/16"tl/16" 
Metal She 11, MT-10 

1 Wafer Octal 7-~in 

Maximum Battings Are Absolute Palves 

MAXIMUM CCS RATINGS and TYPICAL OPERATING CONDITIONS 

CCS = Continuous Commercial Service 

SINGLE-TUBE AMPLIFIER - Class Al

D-C Plate Voltage 400 max. volts 
D-C Screen Voltage (Grid #21 300 max. volts 
Screen Input 3.5 max. watts 
Plate Dissipation 15 max. watts 
Typical Operation: 
D~ Plate Voltage ** 300 volts 
D-C Suppressor Voltage (Grid #31 0 volts 
D~ Screen Voltage 250 volts 
D-L Grid Voltage (Grid #11 ## ° -10 volts 
Peak A-F Grid Voltage 10 volts 
Zero-Sig. D-C Plate Current 44 ma. 
Max.~ig. D-C Plate Current 46 ma. 
Zero-Sig. D-C Screen Current 4 ma. 
Max.~ig. D~ Screen Current 6 ma. 
Load Resistance 8800 ohms 
Total Harmonic Distortion 7 % 
Max.-Sig. Power Output 3 approx.watts 

// The total effective grid-circuit resistance should not exceetl 50000 
ohms. 

PUSH-PULL AMPLIFIER - Class A61 

D-C Plate Voltage 
D-C Screen Voltage (Grid #21 
Screen Input 
Plate Dissipation 
Typical Operation with Fixed Bias: 

Unless otherwise syecified, valves 
D-C Plate Voltage 
D-C Suppressor Voltage (Grid #31 ** 
D-C Screen Voltage 
D-C Grid Voltage (Grid #11 { ° 
Peak A-F Grid-to-Grid Voltage 
Zero-Sig. D-C Plate Current 

~~,.t, ~: See end of LaD ulatl0n. 

400 max. 
300 max. 
3.5 max. 
15 max. 

are for z 
400 
0 

300 
-20 
4~ 
52 

volts 
volts 
watts 
watts 

tubes 

volts 
volts 
volts 
volts 
volts 
ma. 

-Ind ioates a cha nye. 
AUG. 2, 1943 RCA VICTOR DIVISION 

RADIO CORN)RATION Of AMFRIG, NARRISON, NEW 1ERSEY 
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TRANSMITTING BEAM POWER AMPLIFIER 
(continue d'[ro® preceding page) 

Max.-Sig. D-C Plate Current 80 ma, 
Zero-Sig. -D-C Screen Current 3.5 ma. 
Max.-Sig. D-C Screen Current 10 ma. 
Load Resistance (Der tube) 3500 ohms 
Effective Load Res. 1plate to plate) 14000 ohms 
Total Harmonic Distortion 3 % 
Max.-Sig. Power Output 17.5 approx. watts 

PUSH-PULL AMPLIFIER - Class AB2 

D-C Plate Voltage 400 max. volts 
D-C Screen Voltage (Grid #2) 300 max. volts 
Max.-Sig. D-C Plate Current * 75 max. ma. 
Max.-Sig. Plate Input * 30 max. watts 
Screen Input * 3.5 max. watts 
Plate Dissipation * 15 max. watts 
Typical Operation with Fixed Bias: 

Unless otheruli se sQecified, values are for a tubes 

D-C Plate Voltage 400 volts 
D-C Suppressor (Grid #3) ** 0 volts 
D-C Screen Voltage 300 volts 
D-C Grid Voltage (Grid #il ° -16.5 volts 
Peak A-F Grid-to-Grid Voltage o 77 volts 
Zero-Sig. D-C Plate Current 75 ma. 
Max.-Sig. D-C Plate Current 150 ma. 
Zero-Sig. D-C Screen Current 6.5 ma. 
Max.-Sig. D-C Screen Current 11.5 ma. 
Load Resistance (per tube) 1500 ohms 
Effective Load Res. 1plate to plate) 6000 ohms 
Peak Grid Input Power °O 0.4 watt 
Total Harmonic Distortion 2.5 % 
Max.-Sig. Power Output 0 36 approx. watts 

0 with zero-impedance driver and perfect regulation, plate—ci rcult dis—
tortion tloes not exceed 2S. In practice, plate—voltage regulation, 
screen voltage regulation and grid—Dias regulat ion should not De greater 
than aY, sY, and 3s respectively. 

o Tne eriver stage should De <a peDle oT supply ing the grids of the class 
Ag2 stage with the spec if ietl peak grid voltage at low tl ist ort ion. Tne 
effective resistance per ggrid circuit should not exceed 500 onms and 
the effective impedance at the highest desired response frequency snould 
not exceed 700 ohms, 

GRID-MODULATED R-F POWER AMPLIFIER - Class C Telephony 

Carrier condition ber tube for use rrith a maz. modulation fact. of i.o 

D-C Plate Voltage 400 max. volts 
D-C Screen Voltage (Grid #2) 300 max. volts 
D-C Grid Voltage (Grid #1) -125 max. volts 
D-C Plate Current 37.5 max. ma. 
Plate Input 15 max. watts 
Screen Input 2.5 max. watts 
Plate Dissipation 15 max. watts 
Typical Operation: 

D-C Plate Voltage 400 volts 
• ** O 00: ,ee end of taoulation. 
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~^*. TRANSMITTING BEAM POWER AMPLIFIER 

(c ont lnuea Iron Dreeeaing Rage) 

D-C Suppressor IGrid #31 ** 0 volts 
D-L Screen Voltage 250 volts 

D-C Grid Voltage } • f -50 volts 
l 1500 ohms 

Peak R-F Grid Voltage 58 volts 
Peak A-F Grid Voltage 30 volts 
D-C Plate Current 31 ma. 
D-C Screen Current 1.5 ma. 
D-C Grid Current 1.2 approx.ma. 
Driving Power dD 0.25 approx.watt 
Power Output 3.8 approx.watts 

PLATE-tYIODULATED R-F POWER AMPLIFIER -Class C Telephony 

(.hrrtier cord iti ons yer tube for use with a nnx. modulation fact. of t.o 

D-C Plate Voltage 325 max. volts 
D-C Screen Voltage (Grid #21 300 max. volts 
D-C Grid Voltage (Grid #11 -125 max. volts 
D-C Plate Current 62 max. ma. 
D-C Grid Current 5 max. ma. 
Plate Input 20 max. watts 
Screen Input 2.5 max. watts 
Plate Dissipation 10 max, watts 
Typical Operation: 
D-C Plate Voltage ** 325 volts 
D-L Suppressor IGrid #31 ~ 0 volts 

D-~ Screen Voltage ~ 285 volts 
5000 ohms 

D-C Grid Voltage } o -50 volts 
18000 ohms 

Peak R-f Grid Voltage 70 volts 
D-C Plate Current 62 ma. 
D-L Screen Current 7.5 ma. 
D-C Grid Current 2.8 approx.ma. 
Driving Power 0.18 approx.watt 
Power Output 13 approx.watts 

Preferably obtained from a separate source modulated with the plate 
supply, or obtained from the modulated plate-voltage supply through 
resistor of value shown. 

~ Obtained Dy grid resistor of value shown or by partial self-bias 
meth pd5. 

R—F POWER AMPLIFIER & OSCILLATOR — Class C Telegraphy 

Rey-down conditions der tube without modulation ■ 

D-C Plate Voltage 
D-C Screen Voltage IGrid #21 
D-C Grid Voltage IGrid #ll 
D-C Plate Current 
D-C Grid Current 
Plate Input 
Screen Input 
Plate Dissipation 
**, ~, }~ •: See end of tabulation. 

400 max. volts 
300 max. volts 
-125 max, volts 
75 max. ma. 
5 max. ma. 
30 max. watts 
3.5 max. watts 
15 max. watts 

AUG. 2, 1943 RCA VICTOR DIVISION 
RADIO CORPORATION OF AMERIU, HARRISON. NEW JERSEY 
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1619 
TRANSMITTING BEAM POWER AMPLIFIER 

(co nilnued from precedSng page) 

Typical Operation: 
D-C Plate Voltage 
[rC Suppressor (Grid ~3)

..

D-C Screen Voltage § 

D-C Grid Voltage } 

400 
0 

300 
9500 
-55 

11000 
Peak R-F Grid Voltage 80 
6-C Plate Current 
D-C Screen Current 
D-C Grid Current 
Driving Power 
Power Output 

volts 
volts 
volts 
ohms 
volts 
ohms 
volts 

75 ma. 
10.5 ma. 

5 approx.ma. 
0.36 approx.watt 
19.5 approx.watts 

Modulation essentially negative nay De used if the positive peaty of the 
audio-frequency envelope does not ezce ed S15f of the carrier condi-
tions. 
For a-c filament supply. If d.c. is used, the stated voltages should 
De OeC re ased Dy 1.75 volts. 
Tne total etf ect ive grid-circuit resistance should not exceed 25000 
ohms. 
Averaged over any audio-frequency cycle of sine-wave form. 
Grid No. 3 should De connected to the mid-point of filament operated 
on a.c., or to negative end of filament when d-c filament supply is 

~ used. 
~ AL crest of a-i cycle with a modulation factor of 1. 0. 

Obtained from fixed Supply Or Dy Cathode re5 ist or of value Shown. 
§ ObSai ned from a separate source, or from the plate-voltage supD1Y with 

a voltage divider, or through a series resistor of the value shown. 
~ Tne screen voltage must not exceed 600 volts under key-up conditions. 

Obtained from /fixed supply, Oy grid resistor (11000), or Dy combina-
tion met nod s. when a preceding 5t age Is Meyed, sufficient fixed Dias 
must De used to maintain the plate current at a low value whenthe key 
is up. 

e Mitn Shell connected to catnod e. 

Data on operating frequencies for the 1619 are given on the 

sheet TRANS. TUBE RATINGS vs FREQUENCY, 

f Indicates a change. 

TUBE MOUNTING POSITION 

VERTICAL: Base up or down. 
HORIZONTAL: No. 

BOTTOM VIEM OF 
SOCKET  CONNECTIONS 

Pin 1 - Shel l 
Pin 2 - Fi lament 
Pin 3 - Plate 
Pin 4 - Gfld No, 2 
Pin 5 - Grid No. 1 
Pin 7 - Fi lament 
Pin 8 - Grid No. 3 

AUG, 2, 1943 RG VICTOR DIVISION 
[ADIO CORroRAT10N Of AMF[ICA, NA[[ISON, NEW lE[AEY 
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1619 
AVERAGE PLATE CHARACTERISTICS 
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1619 

AVERAGE PLATE CHARACTERISTICS 
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1623 
R-F POWER AMPLIFIER, 
CLASS B MODULATOR 

Filament Thoriated Tungsten 
Voltage 6.3 a-c or d-c volts 
Current 2.5 amp. 

Amplification Factor 20 
Direct Interelecirode Capacitances: 
Grid to Plate 6.7 ppf 
Grid to Filament 5.7 ppf 
Plate to Filament 0.9 ppf 

Maximum Overall Length 6-9/16" 
Maximum Diameter 2-7/16" 
Bulb ST-19 
Cap Medium Metal 
Base Medium 4-Pin Ceramic, Bayonet 
RCA Socket Type UR-542-A 

MAXIMUM CCS and ICAS RATINGS 
with TYPICAL OPERATING CONDITIONS 

CCS = Con tinssous Cowwercial Serv{ce 
ICAS = In terwittent Cawwercial and Awa toss+ Service 

A-F POWER AMPLIFIER & MODULATOR - Class 8 

ccs 
D-C Plate Voltage 750 max. 
Max.-Signal D-C Plate Current* 100 max. 
Max.-Signal Plate Inpu[* 75 max. 
Plate Dissipation* 25 max. 

ICAS 
1000 max. volts 

100 max. ma. 
100 max. watts 
30 max. watts 

Typical Operation: 
Unless otherwise sye cifiad, va lees are for 

D-C Plate Voltage 500 750 
D-C Grid Voltage ° -10 -25 
Peak A-F Grid-to-Grid Volt. 170 200 

2 tibes 

lODO 
-40 
230 

VO1t5 

volts 
volts 

Zero-Sig. D-C Plate Cur. 40 35 30 ma. 
Max.-Sig. 0-C Plate Cur. 200 200 200 ma. 
Load Res. (Per tube) 1300 2100 3000 ohms 
Effective Load Res. 
(plate to plate) 5200 8400 12000 ohms 

Max.-Sig. Driviny Power 
(Approx.) 3.5 4 

btax.-Sig. Power Output 
(Approx.) 60 100 

4.2 

145 

watts 

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

R-F POWER AMPLIFIER - Class B Telephony 
Carrier Conditions Oar tube for use wti th a waz. wodulation fact, of 1.0 

CCS ICAS 

D-C Plate Voltage 750 max. 1000 max. volts 
D-C Plate Current 50 max. 50 max. ma. 
Plate Input 37.5 max. 45 max. watts 
Plate Dissipation 25 max. 30 max. watts 
Typical Operation: 
D-C Plate Voltage 500 750 1000 volts 
D-C Grid Voltage ° -25 -40 -50 volts 
Peak R-F Grid Voltage 50 60 62 volts 
0-C Plate Current 50 50 45 ma. 

O r;i [n a—c fileme nl supply. 

April 15, 1940 
RCA RADIOtRON DIVISION 
PCw uANUfwCTUawG CO[nnwNY. BnC. 
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1623 
R-F POWER AMPLIFIER, 
CLASS B MODULATOR 

(coatlaued troy Orecsdiag pa`e) 
CCS 7 /S 

D-C Grid Current (Approx.) " 2 1.5 0.5 ma. 
Driving Power (Approx.) "O 1.8 1.4 1.7 watts 
Power Output (Approx,) 7.5 12.5 i6 watts 
AL crest of a-f cycle with modulet ion lector of 1 0 

PLATE-MODULATED R-F POWER AMPLIFIER - Class C Telephony 

Carrtsr coed{t{ona ~sr tuDe for use xd to a sax. fodu [a lion fact. of 1.0 

CCS 1~~ 

D-C Plate Voltage 600 max. 750 max. volts 
D-C Grid Voltage -200 max. -200 max. volts 
D-C Plate Current 83 max. 100 max. ma. 
D-C Grid Current 25 max. 25 max. ma. 
Plate Input 50 max. 75 max. watts 
Plate Dissipation 17.5 max. 25 max, watts 
Typical Operation: 

D-C Plate Voltage 500 600 750 volts 

D-C Grid Voltage §t' ~ -125 -125 -125 volts 
5000 5000 6250 ohms 

Peak R-F Grid Voltage 200 200 215 volts 
D-C Plate Current 83 83 100 ma. 
D-C Grid Current (Approx.) " 25 25 20 ma. 
Driving Power (Approx.) " 5 5 4 watts 
Power Output (Approx.) 30 38 55 watts 

§ obtained Dy grid resistor of value •snown or Dy partial sett-Dias methods. 

R-F POWER AMPLIFIER d OSCILLATOR - Class C Telegraphy 

Lay-dour conditions qsr tube un tlwut ■odu {ation#
CCS 

D-C Plate Voltage 750 max. 
D-C Grid Voltage -200 max. 
D-C Plate Current 100 max. 
D-C Grid Current 25 max. 
Plate Input 75 max. 
Plate Dissipation 25 max. 
Typical Operation: 

D-C Plate Voltage 500 750 
-70 -85 

D-C Grid Voltage '~O 4100 5000 
60G 730 

Peak R-F Grid Voltage 140 160 
D-C Plate Current 100 100 
D-C Grid Current (Approx.) " 17 17 
Driving Power (Approx.) " 2.2 2.5 
Power Output (Approx.) 33 55 

ICAS

1000 max. volts 
-200 max. volts 

100 max. ma. 
25 max. ma. 
100 max. watts 
30 max. watts 

1000 volts 
-90 volts 
4500 ohms 
750 ohms 
172 volts 
100 ma. 
20 ma. 
3.1 watts 
75 watts 

A ODtai ned Dy grid resistor Ja 100, 5500, x500), Dy cathode resistor (600, 
730. 750) or from fixed-Dias source. Moen the 623 is used in ine 
final amplifier or a precedingg stage of a transmitter designed for 
DfeaN-in cpe ration and osCi llator keying, a Small amount of fixed Dias 
must to used to maintain Lne plate current at a safe value, Milo plate 
voltage gf 1000 volts, a fixed Dias of at least -)5 volts should De used. 

7t Modulation essentially negative may De used i1 the positive peak of the 
~~ audio-f re~uency enveloee does not exceed 115f of the Carrier conditions. 
° SuD~ect to wide variations as explained on sheet TRANS. TUBE RATINGS. 

wit. a-c filament suppjy. 

April 15, 1940 
RCA RADIOTRON DIVISION 
RCn NnHU~nC~URiHGCWvnHr irvC. 



1623 
R-F POWER AMPLIFIER, 
CLASS B MODULATOR 

(coot ir. ued traR preceding page) 

Data on operating frequencies for the 1623 are given on the 
sheet TRANS. TUBE RATINGS vs FREQUENCY. 

OUTLINE DIMENSIONS, TUBE SYMBOL, and SOCKET CONNECTIONS for 
the 1623 are the same as for the 809. 

TYPICAL CHARACTERISTICS 
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AVERAGE PLATE CHARACTERISTICS 
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1624 

TRANSMITTING BEAM POWER AMPLIFIER 

~, 

Filament Coated 
Voltage 2.5 a-c or d-c volts 
Current 2.0 amp. 

T ra nsc onductance for 
plate current of 50 ma. 6000 approx. pmhos 

Direct Interelect rode Capacitances: 
Grid to Plate 0.25 max.o "ppf 
Input 11 
Output 7.5 yp1 

Maximum Overall Length 5-3/s' 
Maximum Diameter 2-1/16' 
Bu1D 57-16 
Cep small Met el 
Base Medium 5-Pin 
RCA Socket Stock X0.9910 

Maximum Ratings Are Absolute Values 

MAXIMUM RATINGS and TYPICAL OPERATING COiNyDITIONS 

PUSH-PULL AMPLIFIER - Class A81 I I 

D-C Plate voltage 
0-C Screen Voltage (Grid f2) 
Max.-Sig. D-C Plate Current* 
Max.-Sig. Plate Input ' 
Screen Input ~ 
Plate Dissipation ̀  
Typical Operation (Fixed Dias): 

Onless otherwise sp ecifiad, vaivas are (or 2 to Des 
D-C Plate Voltage A00 f00 volts 
0-C Screen Voltage 300 300 volts 
D-C Grid Voltage (Grid f1) ~ o -16.5 -25 volts 
Peak A-F Grid- go-Grid Voltage 77 10a volts 
Zero-Sig. D-C Plate Current 75 s2 ne. 
Max.-Sig. 0-C Plate Current 150 380 ma. 
Zero-Sig. D-C Screen Current 6.5 5 me. 
Max.-Sig. D-C Screen Current 11.5 35 me. 
Load Resistance (per tube) 1500 IB70 ohms 
Effective Load Res. (plate to plate) 6000 7500 ohms 
Peak Grid Input Power O.A 1.2 watts 
Max.-Sig. Power Output aw 36 72 app rox.watts 

' Averaged over any audi o-frequency cycle of sine-wave to rm. 
o For a-c filament supply. If d.c. is usetl, the stated voltages shou id~ 
~ De decreased Dy 1,75 volts. 

Driver stage should De capable of supplying the grids of the class 
ABZ stage with the specified peak grid voltage at low distortion. 
The effective resistance Der yrid Circuit Should De kept Oelow 500 
ohms and the effective impedance at the highest desired response fre-

~ quency should not exceed 700 ohms. 
' with zero-imp edance tlriver and perfect regulation, plate-circuit dis-

tortion tloes not exceed 2f. In practice, plate-voltage regulation, 
screen-voltage regulation, and grid-Dias regulation should not De 
greater than 5f, 5f, and 3f, respectively. 

o with external sni eld ing. }{ See end of taoutetion. 

GRID-MODULATED R-F POWER AMPLIFIER - Class C Telephony 

Carrier conditions per tube for use wi ti. o waz. wodu lotion fact. of 1,0 

0-C Plate Voltage 600 max. volts 
D-C Screen voltage (Grid i2) 300 max. volts 
D-C Grid voltage (GriO A1) -200 max. volts 
D-C Plate Current 75 max, ma. 
Plate Input 37,5 max. wefts 
Screen Input 2.5 max, watts 
Plate Dissipet ion 25 mnx. watts 
Ty Ica1 Operation: E-B_E Plate Voltage s00 D00 _volts 

D-C Screen Voltage # 250 300 volts 
D-C Grid Voltage f -50 -DO volts 
Peak R-F Grid Voltage 50 58 volts 
Peak A-F Grid voltage 30 30 volts 
D-C Plate current 31 LO md. 
D-C Screen Current 1.5 2.5 ma. 

ppf 

600 
300 
90 
5s 

3.5 
25 

max. volts, 
max. volts 
max, ma. 
max. watts 
max. watts 
max. watts 

,Y Ootained from a fixed supply or tram a separate source. 

t See end of taoul anon. 
~- Intlicat es a change 

Jan. 1. 194j 
RCA VICTOR DIVISION 

RADIO fORPORATION OP AME RIG. HARRISON. NFW IF RSEY 

DATA 
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1624 
TRANSMITTING BEAM POWER AMPLIFIER 

(continued :roa Dreceding Dage) 

O-C Gritl Current 1.2 0 aDD ro x. ma. 
Driving Po wer.90 0.25 O.a aoD ro x. watt 
Power Output 3.8 8 aDP ro x, watts 

oo At crest of audio-frequ envy cycle with modulation Tactor of 1.0. 

PLATE-MODULATED R-F POWER AMPLIFIER - Class C Telephony 

Carrie+ conditions per tube fo+ use with a wax. Eloduta lion foct, of 1.0 

D-C Plate voltage 500 max. volts 
D-C Screen Voltage (Grid M2) 900 max, volts 
D-C Grid Voltage (Grid +!I) -200 max. volts 
D-C Plate Current 75 max. ma. 
D-C Grid Current 5 max. ma. 
Plate Input 37.5 max. watts 
Screen Input 2.5 max, watts 
Plate Disslpat-ion 16.5 max. watts 
Typical Operation: 

D-C Plate Voltage w 925 500 Yolts 
D-C Screen voltage 285 275 volts 

D-C Grid Voltage R } { -50 
iR000 

-50 
15000 

volts 
ohms 

Peak R-F Grid Voltage 70 BO volts 
D-C Plate Current 62 75 ma. 
D-C Screen Current 7.5 9 ma. 
D-C Gritl Current 2.8 3.3 aDProx.m a. 
Driving Power 0.18 0.15 aDDro x.w act 
Power Output 13 2a appro z.watis 

0 
O Dt ai ned preferably from a modulated fixed suDDIY• 

R Obtained Dy grid resistor cf value shown or Dy suitable combination 
of grid resistor with either fixed supply or cathode resistor. 

R-F POWER AMPLIFIER 8 OSCILLATOR - Class C Telegraphy 

aey-down tondittons per to De w{thout wodulat{on ~>$ 
D-L Plate Voltage 600 ax. volts 
D-C Screen Voltage 1Grid i2) 300 max. volts 
D-C Grid Voltage (Grid f1) -200 max. volts 
D-C Plate Current 90 max. ma. 
D-C Grid Current 5 max. ma. 
Plate Input Su max. watts 
Screen Input 3.5 max. watts 
Plate Dissipation 25 max. watts 
TyplCal DDerat10n; 

D-C P1 ate voltage 
D-C Screen Voltage • 

Y00 
300 

60o 
30o 

volts 
volts 

D-C Grid voltage 0 } -55 
{11000 ® 

-60 
t2000 ® 

volts 
onms 

` 610 Q 570 ~ ohms 
Peak R-F Grid Voltage a0 95 volts 
D-C Plate Current 75 90 ma. 
D-C Screen Current 10.5 10 ma. 
D-C Grid Current 5 5 app rox. ma. 
Driving Power 0.36 O. u3 app ro x. watt 
Power Output 19.5 35 aDDrox. watts 

• Obtained preferaDiy from a ti xetl supply of value snown. 

0 obtained Dy grid leak(®) or tarn ode resistor (~) of values snown, 
fixed Supply, or Dy combination methods. 

k# Modulation essentially negative may De used if the positive Beak of 
the audio-frequency en velOpe Boas not exceed 1355 of the tafrler con-
ditions. 

t The total effective grid-circuit resistance should not exceed 25000 
onms. 

}} Suosc ri pt (2) indicates to at grid current flows during a part of in-
put cycle. 

t Indicates a change 

Jan. 1, 1943 
RCA VICTOR DIVISION 

[ADIO COtrORATtON Of AME[IG. NA[[ISON, NEW JERSEY 

DATA 
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1624 
r  TRANSMITTING BEAM POWER AMPLIFIER 

OUTLINE DIMENSIONS for the 1624 are the same as those for 
the 807. For CURVES, refer to Type 1619. 

Data on operating frequencies for the 1624 are given on the 
sheet TRANS. TUBE RATINGS vs FREQUENCY. 

BOTTOM VIEW OF 
SOCKET CONNECTIONS 

G 

F F 

NC 

Pin 1 —Filament 
P in•2—Grid Mo.2 
Pin 3 —Grid xo.l 
Pin Y —No Connection 
Pin 5 —Filament—, Grid Mo.3 
Cap — Plate 

MOUNTING POSITION 

VERTICAL: Base uD or down. 
HORIZONTAL: Mo. 

t Indicates a clfenge 

Jan. 1, 1943 
RU VICTOR DIVISION 

DATA 2 
RADIO CORRORATION Or AME RIG. MAli150N, NfW 1fR5FP 





I~► 

1625 

TRANSMITTING BEAM POWER AMPLIFIER 

Heater Coated Unipotential Cathode 
Voltage 12.6 I±10`~I a-c or 
Current 0.45 

Transconductance for 
plate cur, of 72 ma, 6000 approx. 

Grid-Screen Mu-Factor g 
Direct Interelectrode Capacitances: 
Grid to Plate (With external shielding) 0.2 ma x.µµf 
Input 11 µµf 
Output 7 µµf 

Overall Length 5-19/32" t 5/32" 
Seated Height 4-31/32" t 5/32" 
Maximum Diameter 2-1/16" 
Bulb ST-16 
Cap Small 
3ase Medium 7-Pin, Micanol 

Maximum Ratings Are Absolute Values 

MAXIMUM CCS and ICAS RATINGS with TYPICAL OPERATING CONDITIONS 

These are the same as those for Tytie 8ory except 
that maximum d-c heater-cathode potential is z35 
volts. Curves under the 8ory also agyly to the z62g. 

~-- 2 I/Is MAX.—► 

~ 1 9/16 MAX + 

SMALL CAP-

ST I6 BULB 

MEDIUM 
7-PIN BASE 

ate. Ind icates a change. 

5 19/32 

f 5/32 

4 3/32 

t 5/ 32 

92CM-6I32R 

d-c volts 
amp. 

µmhos 

TUBE MOUNTING POSITION 

pny 

BOTTOM VIEW OF 
SOCKET CONNECTIONS 

SAZ 

Pin 1 —Heater 
Pin 2 — No Connection 
Pin 3 —Grid No.2 
Pin u —Grid No.1 
Pin 5 — No Connection 
Pin 6 —Cat nod e, Grid No.3 
Pin 7 —Heater 
Cap —Plate 

E 

DFC. 15, 1944 RCA VICTOR DIVISION 
RADIO COREORATION OF AMERIG, HARRISON, NEW lERSET 

DATA 
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1626 
.•~ TRANSMITTING TRIODE 

/ 1 

~, 

/~ 

Por oscillator app ltica lions re puirirzp unusuaily stable characteristics 
H Bete r° Coated Unipotential Catnotle 
voltage 12,6 a—c or d —C 
Current 0,25 

A mDl if ication Factor 5 
Direct Interelectrode CaDac itances: 
Grid to Plate u.0 
Gritl to Cathode 3.2 
Plate to Cathode 3.0 yyf 

Maximum Overal l Length u-1/8• 
Ma%imum Seated Heig nt 3-9/16 -. 
Maximum Diameter 1-9/16• 
Bu1D ST-12 
Base Small Sne11 Octal a—Pin, MIC ANO Ll' 

NAXINUN CCS RATINGS and TYPICAL OPERATING CONDITIONS 

CCS = Continuous Co s■e+cial Service 
R—F POWER AMPLIFIER h OSCILLATOR — Class C Telegraphy 

dey—down cond{ttions per to De without fodulation NM 
D —C Plate voltage 250 max. volts 
D —C Grid Voltage —150 ma%. volts 
D—C Plate Current 25 max. ma. 
D —C Grid Current 8 max. ma. 
P18te Input 6.25 max, watts 
Plate Disslpat ion 5 maz. watts 
Ty it al Operat ion: 

B—C Plate Voltage 250 volts 
—70 volts 

D—C Grid Voltage* 1u000 ohms 

Peak R—F Grid Voltage 2105 ~o~ts 
D —C Plate Current 25 ma. 
D —C Grid 2urrg *nt** S .a pprox. ma. 
Driving Power O.5 aDProx. watt 
Power Out Dut u zODro%. watts 

o In Circuits wne re the Cathode is not di rettly connected to the heater, 
the Dotent iai difference Det ween neater and ca!node sn ou l0 oe ke Dt as 
low as possiD le. 

fl Motl ul at ion essentially negative may be used if the Dositive peak of the 
audio—frequency enve lobe tices not exceed SSSf of the carrier contl it ions. 

` Obtained from fixed supply (-70), Dy grid resistor (Su000), or cat node 
resistor (233). or Dy combination methods. when the 1626 is used in 
the final ampl iTier or a preceding stage oT a transmitter designed for 
D teak—in operation an0 osc plat or keying, a small amount of Tixed Dias 
must De used to maintain the plate current at a low value. with Dlate 

a oils O/ 250, a fixed Dias of at least —35 volts must De used. 
Subject to wide variations as ex pleine0 on sneer TRANS. TUBE RAT IxG S. 

P RegiSteretl tradama rk. 

~1916 MAX 

1~16 MAX. 

5 T12 BULB 

V2C-61)3 

SMALL SHELL 
OCTAL, 

0 —PIN BASE 

i 
a 916 
MAX. 

4 
ly. 

8 
MAX. 

volts 
amp. 

yyf 
YVf 

Data on oDe rat ing frequencies for 
the 1626 afe given On the Sheet 
TRANS. TUBE RATINGS v5 FREQUENCY. 

B OTT ON VIEW OF 
SOCKET CONNECTIONS 

AA'= PLANE OF ELECTRODES 
Pin I —No Connection 
Pin 2 —neater 
Pin 3 —Plate 
Pin u — No Connection 
Pin 5 —Grid 
Pin 6 —No Connect i0n 
Pin 7 —Heater 
vin a —cat node 

TUBE MOUNTING POSITION 

v ERTICAI or NOR IZONT AL 

TEN?ATIVE DATA MARCH 15, 1941 
RCA RADIOTRON DIVISION 
Ncr. u,uur~cruxr+~ corr~Nr. iNc. 
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1626 
TRANSMITTING TRIODE 

AVCRAGE PLATC CNARACTERISTICS 
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+16 
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0 SO 100 ISO 
PLATE VOLTS 

92C- 6217 

MARCH 15, 1941 
RCA lADIOTlON DIVISION 
RCw uwM1FnC}~An6 CdMrN1. NC. 

92C-6216, 
92C-6217 



FOR PICKUP 

1850-A 
ICONOSCOPE 

FROM MOTION—PICTURE FILM 

DATA 

OR SLIDES 

General: 
Heater, for Unipotential Cathode: 
Voltage  6.3 t 10% . ac or do volts 
Current  0.6   amp 

Direct Interelectrode Capacitances (Approx.): 
Grid No.l to All Other Electrodes 6  5 uµf 
Signal Electrode to Grid No.4°   10 Nµf 

Mosaic, Photosensitive: 
Response   See Curve 
Useful Size of Rectangular Image 

(4 x 3 Aspect Ratio) 5  75" max. diagonal 
Focusing Method  Electrostatic 
Deflection Method  Magnetic 
Deflection Angle (Approx.)   55° 
Max. Width of Mounted Tube   8-1/8" 
Height of Mounted Tube   10-3/16" f 3/a" 
Depth of Mounted Tube  12-13/16" t 3/4" 
Mounting Position  Mosaic in vertical plane 
Minimum Deflecting-Coil Inside Diameter  1-1/2° 
Maximum Deflecting-Coil Length   2-1/4" 
Caps (Two)   Medium (JETEC No.Cl-5) 
Base   Long Medium-Shell Small 6-Pin 

BOTTOM VIEW 

Pin 1 -Heater 
Pin 2 -Grid No.2 
Pin 3 -Grid No.3 
Pin 4 -Grid Nd.l 
Pin 5 -Cathode 
Pin 6 -Heater 

DIRECTION Or LIG/IT 
IS NORNAL TO MOSAIC 

Caps 
{See Outl ine 

Drawing 
SJ -Signal 

Electrode 
G4 -Grid No.4 

(Collector) 

Maximum Ratings, Absolute Values: 

AVERAGE MOSAIC iLLUMINATION~   50 max. ft-c 
OPERATING TEMPERATURE OF BULB 

AT LARGE END OF TUBE  40 max. oC 
SIGNAL-ELECTRODE VOLTAGE   1200 max. volts 
GRIo-No.4 (COLLECTOR) VOLTAGE  1200 max. volts 

GRID-No.3 VOLTAGE  450 max. volts 

GRID-No.2 VOLTAGE  1200 max. volts 
GRID-No.l VOLTAGE: 

Negative bias value  125 max. volts 
Positive bias value  0 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 125 max. volts 
Heater positive with respect to cathode. 10 max. volts 

GRID-No.4 CURRENT  0.5 max. /amp 

O Mith external shield. 

• Averaged over any interval or 1 sec. max. .--Indicates a change. 

t 

MAY 1, 1957 TUBE DEPARTMENT 
RADIO CO[IO[AiION OF AMFIICA, NA[[ISON, NEW !FREE'! 

DATA 
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1850-A 

ICONOSCOPE 

Typical Operation and Characteristics: 

Signal-Electrode Voltage   1000 volts 
Grid-No.4 Voltage  1000 volts 
Grid-No.3 Voltage (Seam Focus)-

24~ to 36~ of Grid-No.4 Voltage. 240 to 360 volts 
Grid-No.2 Voltage  1000 volts 
Max. Grid-No.l Voltage for Pattern 
Cutoff— 7~ of Grid-No.4 Voltage -70 volts 

Grid-No.4 Current 
(With no illumination on mosaic)'. 0.1 to 0.2 µamp 

External Load Resistance   0.1 megohm 

I l lumination on Mosaic: 
Steady Highl ight Value for Sl ides. 4 to 6 ft-c 
Average Pulsed Highl ight Value 

for Mction-Picture Film  10 to 20 ft-c 

Ratio of Peak-to-Peak Highl ight 
Video-Signal Current to RMS Noise 

Current ;Approx.). 100 
Minimum Peak-to-Peak Blanking Voltage. 20 volts 
Ceflecting-Coil Current (Approx.): " 

Horizontal (Peak to peak)  600 ma 
Vertical (Peak to peak)   140 ma 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance   1.0 max, megohm 

' allowance should oe made for leakage currents. 
A ` For RCA Deflecting Yoke N0. 201076. 

—~ Indicates a cn ang e. 

`/ 

V 

'V~ 

MAY i, 1951 
TUBE DEPARTMENT 

9A010 CORPORATION OF AMFRICA, HARR ISON, HEW IE RSEY 

DATA 



1850-A 

.~ ICONOSCOPE 

~~ 

/~ 

~~ 

./1 

XEEP THIS 
REGION CLEAR 

10 3/IBi 3i4~ 

g 3/4" 
f  

3/g 

A 

12 '/g 

t %4

12 3/I6 
t  3/4" 

SIGNAL 
ELECTRODE 

CAP 

GRID 
N^ 4 

4 1/2 CAP 
t  1/4. 

r

T-
2" 

} %4~ 

~6i  
\

j
B 

A~ 
! —~ A' 

t Sig

/'~. 3

~/ 

i MOSAIC 
(SEE NOTE 3) 

6 

IDEAL GUN 
AXIS 

4 %B 

5~ 

t 3/9 

1 3/8 
* 1/4.. 

MAX. VARIATION OF NECH 
AXIS FROM IDEAL GUN 
AXIS IN ANV DIRECTION 
IS 2" 

125/ . *3/ . 
32 IB 

I/2 

~-

3 9/18 t 3/32' 

CAPS A,B,CLD—
MAIIE NO CONNECTIONS 
TO THESE CAPS —USED 
ONLY DURING 
MANUFACTURE OF TUBE 

\\ // 

LONG—SHELL 
MEDIUM B—PIN

—

—~ 

B 

BASE 

PIN N?2 

SEE NOTE 1 

SEE NOTE 2 
43 t 4 

TWO MEDIUM 
CAPS 

,IE TEC N>s CI —S 

~ I 

I I~ 

f/ \1 

MAX. \  l  T/e t ~4. 

B /g 

MAX. 

92CM-4B91R3 

' BB' IS THE PLANE THROUGH THE BULB AXIS AA' AND THE IDEAL GUN AXIS. 

MAY 1, 1951 

F InOicat es a change. 

TUBE DEPARTMENT 
AA010 COINJRATION OF AMEAIU. NAIIIfON, NFW 1EISEY 

CE-4691RjA 



sP 

X850-A 
IGONOSCOPE 

NOTE 1: VARIATION OF TIP CENTER FROM PLANE BB' IS i/2". 

NOTE 2: MAXIMUM ROTATION OF LINE THROUGH PINS 2 AND 5 
ABOUT IDEAL GUN AXIS IS } 10°, tdEASURED FROM PLANE BB'. 

MOTE 3: DEVIATION OF PLANE OF M65AIC FROM PLANE PERPEN—

DICULAR TO TH'c BUlO AXIS AA' iS 2.5° MAX. ROTATION OF 

MOSAIC ABOUT THE BULB AXIS AA' WITH RESPECT TO A LINE 

OF INTERSECTION FORMED BY MCSAIC PLANE AND PLANE BB' 

IS 2.5° MAX. 

MAY 1, 1951 CE-4891R38 
TUBE DEPARTMENT 

R~RIO fOAPOA~TION OF AMERI U, MAARISON, NEW 1l RSEY 



1850-A 

SPECTRAL SENSITIVITY CHARACTERISTIC 

FOR EQUAL VALUES OF RADIANT 
FLUX AT ALL WAVELENGTHS 
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JUNE 1611951 TUBE DEPARTMENT 
EA010 CO[NJ[ATION OF AMEIICA, HMIISON, N~`N 1ElEEY 

92CM-6404R1 
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1850-A 

TYPICAL SIGNAL-OUTPUT CHARACTERISTIC 
A l i '

SCENE: BLACKS AND WHITES BALANCED 
BACK LIGHTING: APPROXIMATELY OPTIMUM 
BEAM CURRENT : 0.2 MICROAMPERE 
TYPE OF LIGHTING: DAYLIGHT FLUORESCENT 

.!1 O ul O ~ 
N N O 

O O p O 
O SIGNAL OUTPUT —MICROAMPERES 

JAN. 2, 1951 TUBE DEPARTMENT 92CM —6581 RI 
uow eo.ro~+noN or .rF~~u. r.niso.+, HEw ie~ser 
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1945 
VACUUM-GAUGE TUB_ E 

HYDROGEN-SENSITIVE, IONIZATION TYPE 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  6.3 t to'~ ac or do volts 
Current  0.75   amp 

Mechanical: 

Mounting Position  Any 
Maximum Overall Length   6-3/8" 
Maximum Diameter   1-5/16" 
Tubulation 
Bulb  
Base  

OTTCM VIEW 

Pin 1 -Cathode 
Pin 2 -Heater 
Pin 3 -Ion 

Collector 
Pin 4 -Cathode 
Pin 5 -Plate, Shell 

DO NOT USE 
FOR GETTER 
CONNECTION 

  See Outline Drawing 
Metal Shell MT8G 

Small-Wafer Octal S-Pin 

Pin 6 -Cathode 
Pin 7 -Heater 
Pin 8 -Getter 

Shell -Plate, Getter 
Connection 
to Hexagonal 
Section of 
Tubulation 

LEAK DETECTGR 

Maxisluls Ratings, A6soLute Values: 

PLATE VOLTAGE  300 max. volts 

ION-COLLECTOR VOLTAGE   j -30 max. volts 
l -15 min. volts 

PLATE CURRENT  50 max. ma, 
PLATE DISSIPATION  7 max. watts 
PEAK HEATER-CATHODE VOLTAGE  0 max. volts 

Typical Operation: 

Plate Voltage  185 volts 
Minimum Plate-Supply Voltage   250 volts 
Ion-Collector Voltage  -22.5 volts 
Plate Current  32 ma. 
lor>-Collector Current  Less than 0.5' µamp 
Plate Dissipation  6 watts 

~ Mi th no hydrogen in Lne gauge. Mhen hydrogen from minute leaks enters 
the gauge tube, ?he ion-collector current may increase by less than 

lf. In order to obtain a definite reading or such small chanq es In ion-
collector current, it is nec ea sa ry to use an amplifier capable of ampli-
fying do currents of the order of 0.005 µamp. 

i The metal shel l of the 1945 contains an indirectly-heated 

cathode, an ion-col lector and a plate made of pal ladium. 

The pal ladium plate located across the inner end of the 

t ubulat ion serves, when cold, as a vacuum-tight barrier to 

the vacuum system, phis construction permits the metal 

enclosure to be exhausted to a much better vacuum than 

JUNE 20, 1947 TUBE DEPARTMENT TENTATIVE DATA 
RA010 CORPORATION OF AMERi U, NAR BISON, NEW IE RSFT 



1945 
VACUUM-GAUGE TUBE 

(continued from preceding page) 

normal ly exists in a vacuum system. However, when heated, 
the pal ladium plate serves as a permeable membrane which 
permits any hydrogen inthe vacuum system to which the 1945 
is connected to flow into the tube. 

Practical appl ication of the 1945 to locating a leak con—
sists simply of connecting it to the vacuum system and of 
probing the system with a jet of gas containing a high 
percentage of hydrogen. If a leak is present, hydrogen 
enters the vacuum system at the point of leakage, passes 
through the hot pal ladium plate, and produces an increase 
in current to the ion—col lector. 

Because of its high vacuum, the 1945 can detect far smal ler 
leaks than are detectable using conventional ionization 
gauges operating at the same pressure as the vacuum system. 
Actual ly, an increase in hydrogen pressure of less than 

10-7 mm of mercury 1 10
-4 

microns) can be detected by the 

1945. 

The 1945 can be connected to ahard—glass, soft—glass, or 
metal vacuum system. 

Connection to a hard—glass system may readi ly be made by 
breaking off the tip of the glass tubulation )see Outl ine 
Drawing), and seal ing the lCo ruing Code 772 Nonexl tubu—
lation to the glass system. 

Connection to a soft—glass system requires a graded seal 
between the hard—glass tubulation of the 1945 and the soft 
glass of the system. 

Connection to a metal system requires th at'the glass tubu—
lation first be removed by pinching the glass with pl iers 
at a.point close to the Kovar seal. Then, the 1945 can be 
connected to a metal system by a straight pipe coupl ing 
which is necessary forclea rance of the metal exhaust tubu—
lation. Always apply the wrench to the hexagonal section 
and never to the metal shel l. After the coupl ing has been 
tightened, it should be coated with Glyptal to insure that 
the joint is vacuum tight. 

Suitable support should be provided for the 1945. In a 
glass system, it should be supported by a suitable clamp 
encircl ing the metal shel l. The clamp should be l ined 
with an asbestos pad so that the clamp does not place a 
strain on the welds. In a metal system, the 1945 can usu—
al ly De supported by the pipe coupl ing. 

For safety reasons, it is advisable ~o have the metal shel l 
of the 1945 at ground potential (positive polarity). 

JUNE 20, 1947 TUBEDEVARTMENT TENTATIVE DATA 
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VACUUM 

~9 

1945 ~S 

-GAUGE TUBE 

3
/18 DIA. 

APPROX. 

2 %2 
MAX. 

8 3/g 
MAX. 

HARD GLASS 
CORNING CODE 
772 NONEX 

HARD GLASS 
CORNING CODE 

7052 

I/q~DIA. 

I/g ~-27 NPT 
PIPE THREAD 

7/ 16 HEXAGON 

1 5/ 18 MAX. 1

1 1/32 MAX. 

MTBG BULB 

1 1/4 MAX. 

SMALL-WAFER 
OCTAL 8-PIN 

BASE 

9205-6841 
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1950 
VACUUM-GAUGE TUBE 
SOFT-GLASS BULB, IONIZATION TYPE 

DATA 

General: 

Filament, Tungsten:' 
Voltage (Approx.) 5   ac or do v_olis 
Current (Approx.)  3 5  amp 

Maximum Tube Length (Including tubulation) 11-1l4" 
Maximum Tube Radius   2-3/16" 
Maximum Bulb Length   4-7/8" 
Maximum Bulb Diameter   2-7/16" 
Bulb   ST-19 
Tubulation 1/2" Diameter Soft Glass, 

Corning Code 012 Lead 
Operating Position   Vertical, with tubulation up or 

down; Horizontal with stem 
press in vertical plane 

Terminal Arrangement   See Outl ine Drawing 

The 1950 contains two filaments, one o} which is a spare. Values shown 
are far either filament operated alone. The filament voltage should De 
kept as low as possible during deg assin9 Dec au se use of a low filament 
voltage materially increases filament life. 

Maximum Ratings, Typical Degassing Conditions, Typical 
Operation, Cal ibration and Terminal Lead Connections 

for the 1950 are the same as for the 1949. 

PLATE 

~ .060`„ 
I" 1.003 - 

MAX. DIA. 

4 T/8 

MAX. 

1 3/4 t 3/s 

8 3/8
MAX. 

I/z DIA. 
APPROX. 

SOFT GLASS 
CORNING CODE 

OI2 LEAD II /4" 

MAX. 

2 %16 MAX. 

ST 19 BULB 

GRID 4 TERMINAL 
1 3~8 LEADS 

APPROX. .020" DIA. 

FILAMENT 
(SPARE) 

COMMON LEAD 
TO FILAMENTS 

FILAMENT 
92CS-6818 

MARCH 1, 1954 7UBE DEPARTMENT 
tADlO COtIORATION OF AMEtI U, HARtISON, NEW JERSEY 
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2048A 
Vidicon 

r~ LOW-POWER (0.6-WATT) HEATER 600-TO-900-LINE RESOLUTION 

For Use Under Severe Shock and Vibration, Nigh 
Humidity, and at Attitudes up to 50,000 Feet 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)   6.3 ± 10% volts 
Current at 6.3 volts 0  095 amp 

Direct Interelectrode Capacitance:a 
Target to all other electrodes  3 Fy.f 

Spectra} Response   See Curve 
Photoconductive Layer: 
Maximum useful diagonal of 

rectangular 1pa~e (4 x 3 
aspect ratio)   0.62" 

Orientation of qual ity rectangle—Proper orientation is 
obtained when the horizontal scan is essential ly parallel to 
the plane passing throughthe tube axis and short index pin. 

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Overall Length 5  154" t 0.06" 
Greatest Diameter (Excluding target-flange 

contact)   1.125" ± 0.010" 
Weight (Approx  )  2 oz 
Operating Position  Any 
Bulb T8 
Socket  Cinch No.54A180866, or equivalent 
Base Small-Button Ditetrar 8-Pin (JEDEC No.EB-11) 

Basing Designation for BOTTOM VIEW  8HM 

FLANGE 

Pin 1 -Heater 
Pin 2 -Grid No.l 
Pin 3 -Internal 

Connection—
Do Not Use 

Pin 4 -Same as Pin 3 
Pin 5 -Grid No.2 
Pin 6 -Grid No.4, 

Grid No.3 
SHORT 
PIN 

DIRECTION OF LIGHT: 
INTO FACE END OF TUBE 

Pin 7 -Cathode 
Pin 8 -Heater 

Flange -Target 
Short Pin -

Same as 
Pin 3 

Maxileum Ratings, Absolute-Naximum Values: 

For altitudes uy to go,000 }eet 
and scanned area o} i/s" x g/8" 

GRID-No.3 8 GRID-No.4 VOLTAGE  750 max. volts 
GRID-No.2 VOLTAGE  750 max. volts 

RADIO CORPORATION OF AMERICA DATA I 
Electron Tube Division Harrison, N. 1. I-62 



2048A 

GRID-No.1 VOLTAGE: 
Negative-bias value  300 max. volts 
Positive-bias value  0 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 125 max. volts 
Heater positive with respect to cathode. 10 max. volts 

TARGET VOLTAGE   100 max. volts 
DARK CURRENT 0  25 max. µa 
PEAK TARGET CURRENT° 0  55 max. µa 
FACEPLATE: 

I llumination   1000 max. fc 
Temperature  71 max. °C 

Typical Operation: 
For scanned area of ilz" x g!8" and 
faceylate temperature of go° togg° C 

Grid-No.4 (Decelerator) & Grid-No.3 
(Beam-Focus-Electroded ) Voltage  250e to 300 volts 

Grid-No.2 (Accelerator) Voltage  300 volts 
Grid-No.l Voltage for picture cutofff. -45 to -100 volts 
Average "Gamma" of Transfer Characteristic 

for signal-output current between 
0.02 µa and 0.2 µa   0.57 

Visual Equivalent Signal-to-Noise 
Ratio (Approx.) 9   300:1 

Lag (Per cent of initial value of signal -
output current 1/20 second after 
i llumination is removed) for initial 
signal-output current of 0.2 µa,, dark 
current of 0.02 µa: 

Typical   15 % 
Maximum  20 % 

Minimum Peak-to-Peak Blanking Voltage: 
When appl ied to grid No  1   75 volts 
When appl ied to cathode  20 volts 

Field Strength at center of focusing 
coi l (Approx.)   40 gausses 

Field Strength of Adjustable 
Al ignment Coi lh  0 to 4 gausses 

Haximum—sensitivity oye ration—o.z footcandle on }aceylate 

Faceplate I llumination (Highl ight) 0.1 fc 
Target Voltage)  k  35 to 70 volts 
Dark Currentm  0.2 µa 
Signal-0utput Current:" 

Typical  0.14 µa 

Intermediate-sensitivity operation—o.g footcandle on }aceblate 

Faceplate I llumination (Highl ight) 0.5 fc 
Target Voltagei  e  30 to 60 volts 
Dark Currentm  0.1 µa 
Signal-Output Current:" 

Typical   0.27 µa 

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



2048A 
Average-sensitivity ofleration-1 faotcandle on faceblate 

Faceplate Illumination (Highl ight)   1 fc 
Target Voltagej.k   20 to 40 volts 

Dark Currentm   0.02 µa 

Signal-Output Current:" 

Typical   0.2 µa 

Minimum   0.15 µa 

a this capacitance, which effectively is the output impedance of the 
20 YB A, Is increased when the tube i5 mounted in the deflecting-yoke 
and focusing-coil assembly. The resistive component of the out put 
impedance is in ortler of 100 meg ohms. 

b Cinch Manufacturing Corporation, 1026 South Homan Avenue, Chicago 
iu, Ill inois. 

c Video ampl ifiers must De designed properly to handle target currents 
of this magn it utle to avoid ampl iP ier overload or picture distortion. 

d Beam focus is oDtai ned by combined effect of gritl-No.3 voltage which 
s houltl be adjustable over indicated range, antl a focusing coil nav ing 
and average field strength of NO gausses. 

e Definition, focus unifo rini ty, nd picture qual ity decrease with de-
creasing gritl-No.N antl gritl-No.3 voltage. In general, grid No.4 and 
gritl xo.3 5h ould De operated above 250 volts. 

f Witn no blanking voltage on grid No. 1. 
g Measured with high-gain, low-noise, cast od e-input-type ampl ifier having 
bandwidth of 5 Mc and a peak Signal-output Current of 0.35 microampere. 
Because the noise in such a system is predominately of the high-frequency 
type, the visual equivalent Signal-t0-no i5e ratio i5 Laken as the rat to 
of the highl ight video-signal current t0 rms noise Cu rf ent, multipl ied 
by a factor of 3. 

k Tne target voltage for each 2048A must De adjusted to that value 
which gives the desired operating dark current. 

m The tleflecting circuits must provide extremely l inear scanning for 
goon black-level reproduction. Dark-current signal is proportional to 
the scanning velocity. Any change in scanning velocity produces a 
black—level error indirect proportion Lo the change in scanning velocity. 

" Defined as the component of the highl ight target current after the 
dark—current component has been subt ract etl. 

h The al ignment Coil Should be located On the tube 50 that its Centel 
is at a distance oP 3-11/16 inches from the face of the tube, and De 
positioned so that its axis is coincident with the axis of the tube, 
the deflecting yoke, and the focusing coil. 

~ Indicated range for each type of service serves only to illustrate 
the operating target-voltage range normally encountered. 

SPECIAL PERFORMANCE DATA 

In connection with the fol lowing tests, sample 2048A 15 

wi l l maintain resolution as determined with a RETMA Resolution 

Chart, or equivalent. 

Vibration Tests: 

These tests are performed under conditions for Average—

Sensitivity Operation on a sample lot of tubes from each 
production run. Tubes and their associated component sp are 

vibrated on apparatus providing dynamic conditions simi lar to 
those described in MIL-E-52728 r, paragraph 4.7. 1. 

Resonance. Tubes and associated components are vibrated 
I per the method of MIL-E-52728r, paragraph 4.7. 1 1 for I 
hour at +25° C, for 15 minutes at 0° C, andfor 15 minutes 

at +55° C. 

Cycling. Tubes and associated componentsp are vibrated 

(perthe method of MIL-E-52728r, paragraph 4.7. 1.2 pertaining 

RADIO CORPORATION OF AMERICA 
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2048A 

to specimen without vibration isolators) for I hour at 

+25° C, for 15 minutes at 0° C, and for 15 minutes at +55° C. 

Temperature-Pressure (Altitude) Tests: 
Tubes and associated componentsp are subjected (perthe method 

of MIL-E-54005, paragraph 3.2.20, 3.2.20.1, and 3.2.20. 1. 1 ) to 

the separate and combined effects of varying temperature Oo

to +55° C and varying barometric pressure 30 to 3.4 inches 

of mercury. The pressures correspond to sea level and to an 
altitude of 50,000 feet, respectively. 

Shxk Tests: 
These tests are performed with no voltages appl ied and on a 
sample lot of tubes from each production run. Tubes and their 
associated componentsp are subjected in these tests (per MIL-E-

54005, paragraph 3.2.21.2. 1 1 to 18 impact shocks of 15 g 
consisting of 3 shocks in opposite directions along each of 

three mutual ly perpendicular axes of the tube. Each shock 

impulse has a duration of I I t I mi l l iseconds with a maximum 

impact acceleration occurring at approximately 5.5 mi l l i-

seconds. Tube mounting accessories assure the rigid fastening 

of the tube to the shock-test apparatus. 

Temperature-Humidity Tests: 
These tests are performed with no voltages appl ied to the 

2048A. The 20413A and associated componentsp are subjected 

I per the method of MIL-E-54005, paragraph 3.2.20.281 to 

relative humidities up to and including 95 per cent at 

temperatures up to and including +50° C. 

p Tube socket such as Cinch No. 55A18088 and RCA Assembly No.8447880, or 
equivalent, which consists of the deflecting coils, focusing coil, 
al ignment coil, shield, and target connector. This assembly is availa-
ble Prom RCA Defense Electronic Products, Equipment Maintenance and 
Support, Building 7-5, Camden, New Jersey. 

r 5 June 1957, Procedure I of Mil itary Specifications. 
5 1 January 1956. 

OPERATING CONSIDERATIONS 
Suggort for the 2048A shoultl be provided such that, under 

vibration and shock, the tube wi l l not be displaced with 
respect to the focusing, deflecting, and al ignment fields. 
Suitable support is provided fior the tube and its socket in 
the RCA Deflection Assembly 8447880, or equivalent. Orien-
tation of the 2048A in its support should be such that the 
horizontal scan is essential ly paral lel to the plane passing 
through the tube axis and short index pin. 

RADIO CORPORAT►ON OF AMERICA 
Electron Tube Division Harrison, N. J. 



2048A 

~. t 
1.125", 
1.010' 
DIA. 

~~ 

'~R 

92CM -11202RI 

5.154" 
*.060" 

O50'~ 
 L 

3 '~ 
4 
SEE 

(NOTE) 

FACEPLATE 

METAL 
TARGET 
FLANGE 

1.025" 
±.003" 

BASE 
JEDEC Ns•EB-II 

NOTE: WITHIN THIS DISTANCE, DIAMETER OF BULB IS 1.025" + 
0.010" - 0.030". 

DETAIL OF TARGET-FLANGE CONTACT 

.150" MAX. 

.103 " MAX.—

/~\ 

HOLLOW ALLEN HEAD 
SCREW No.0—BO 

F 

.120" DIA. 

\ I 

TARGET CONTACT 
HOLE 

.063 " +.003" 
— .001 " 

92CM-11202R1 
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2048A 

TYPICAL LIGHT-TRANSFER CHARACTERISTICS 
ILLUMINATION:UNIFORM OVER PHOTOCONDUCTIVE LAYER. 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER=1/Z x3/8 
FACEPLATE TEMPERATURE=30' C APPROX. 
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92CM-10689RI 
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2048A 

TYPICAL SPECTRAL-SENSITIVITY CHARACTERISTIC 
FOR EQUAL VALUES OF SIGNAL—OUTPUT 
CURRENT AT ALL WAVELENGTHS. 

SIGNAL —OUTPUT MICROAJMPEftES FROM 
SCANNED AREA OF I/px 3~8=0.02 

DARK CURRENT (MICROAMPERES=0.02 
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2053 

Display-Storage Tube 
"RUGGEDIZED" TYPE 5" - DIAMETER BULB 
ONE WRITING GUN 308" - DIAMETER DISPLAY 
ONE VIEWING GUN INTEGRAL MAGNETIC SHIELD 

For Mi l itary and Commercial Information-
Handling Displays Where Tube May Be Sub-
jected to Severe Environmental Cond(tions 

!"~ 

General: 

DATA 

Heater, for Unipotential 
Cathode: 
Voltage (AC or DC) 
Current at 6.3 volts. 

Cathode Heating Time (Minimum) 
before other-electrode volt-
ages are appl ied 

Direct Interelectrode 
Capacitances: 
Grid No.1 to all other 

electrodes 
Cathode to all other 

electrodes 
Backplate to al l other 

Writing 
Section 

Viewing 
Section 

6.3 ± 5% 6.3 ± 5~ 
0.6 0.6 

- 60 

6.5 11 

5.5 8 

volts 
amp 

sec 

pf 

pf 

electrodes  116 pf 
Deflecting electrode 
DJ1 to deflecting elec-
trode DJ2   1.9 pf 

Deflecting electrode 
DJ3 to deflecting elec-
trode DJ4   2 pf 

DJ1 to all other electrodes 6 pf 
DJ2 to all other electrodes 7 pf 
DJ3 to all other electrodes 5 pf 
DJ4 to all other electrodes 4.8 pf 

Focusing r`4ethod   Electrostatic 
Deflection Method   Electrostatic 
Deflecting-Electrode 

Arrangement   See Dimens.onal Outline 
Phosphor  P20. Aluminized 
Minimum Useful Viewing DiametAr° 3  $" 
Maximum Overall Length 
(Excluding encapsulated screen lead)  13.64" 

h4aximum Seated Length   12.gg" 
Maximum Diameter 
(Excluding encapsulated screen lead) 5  562" 

Operating Position  Any 
Weight (Approx  )  5-1/2 lbs 
Base Mediun~Shell Diheptal 14-Pin 

(JEDEC Group 5. No. 614-38) 

DATA I RADIO CORPORATION OF AMERICA 
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2053 
BOTTOM VIED: 

Pin 1 -Heater of 
the writing 
gun 

Pin 2 -Grid No.1 of 
the writing 
gun 

Pin 3 -Grid No.3 of 
the writing 
gun 

Pin 4 -Deflecting 
electrode 
DJ3 of the 
writing gun 

Pin 5 -Deflecting 
electrode 
DJ4 of the 
writing gun 

Pin 6 -Grid No.2 of 
the viewing 
gun, Grid 
No.2 and 
Grid No.4 
of the 
writing gun 

Pin 7 -Grid No.1 of 
the viewing 
gun 

Pin $-Grid No.3 of 
the viewing 
gun 

Pin 9 -Heater of 
the viewing 
gun 

Pin 10 -Heater and 
cathode 
of the 
viewing 
gun 

BACKPLATE 

COLLECTOR 
(G5V 1

COLLIMATOR 
(Gay) 

SCREEN 

Gpy Gly—G3V 
czW,GaW ~ A Hv 

DJ3 

G3W

GIW 
H yy H yy 

W 

HV 
Ky 

DJ I 
0... 

DJz 

Pin 11 - Deflecting elec-
trode DJ1 of the 
writing gun 

Pin 12 - Deflecting elec-
trode DJ2 of the 
writing gun 

Pin 13 -Cathode of the 
writing gun 

Pin 14 -Heater of thewrit-
ing gun 

Leads: 
At tube base—
Collector (Grid No.5 
of viewing gun) —red 
wire 

Coll imator (Grid No.4 
of viewing gunJ—
green wire 
Backplate—violet wire 

Encapsulated Lead: Screen 
Connector 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

All voltages are shown with resyect to, the cath-
ode of the viewing gun unless otherwise syecified. 

Minimum Maximum 

Screen Voltage: 
Peak 
DC 

Backplate Voltage: 
Peak 
DC 

Collector (Viewing-Grid-No.S) 
Voltage  

0 11000 volts 
0 10500 volts 

0 15 volts 
-30 10 volts 

130 170 volts 

~.n/ 
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2053 

Minimum Maximum 
Col l imator (Viewing-Grid No. 4) 

Voltage   0 100 volts 
Viewing-Grid-No.3 Voltage 10 50 volts 
Viewing-Grid-No.2, Writing-Grid-

No.4, and Writing-Grid-No.2 
Voltageb  115 135 volts 

Viewing-Grid-No.1 Voltage -Z00 0 volts 
Viewing-Gun Heater-to-Cathode 
Voltage   -125 125 volts 

Magnetic-Shield Voltage4  -200 200 volts 
Writing-Grid-No.4, Writing-Grid-

No.2-to-any Deflecting Elec-
trode Voltageb  -500 500 volts 

Writing-Grid-No.3 Voltages. 0 1200 volts 
Writing-Grid-No.1 Voltage°. -200 e volts 
Writing-Gun Cathode Voltage -2750 145 volts 
Writing-Gun Heater-to-Cathode 
Voltage   -125 125 volts 

Series Current-Limiting Resistor 
(Unbypassed) in Screen Circuit. 1 - megohm 

Series Current-Limiting Resistor 
(Unbypassed) in Col lector 
(Viewing-Grid-No.S) Circuit 0.005 - megohm 

Recommended Operating Values: 
All voltages are shown with respect to the cath-
ode o}the viewing gun unless otherwise speci}ie d. 

Screen Voltage  10000 volts 
Backplate Voltage   2 volts 
Collector (Viewing-Grid-No.5) 

Voltage   150 volts 
Col l imator (Viewing-Grid-No.4) 

Voltagee  20 to 90 volts 
Viewing-Grid-No.3 Voltagee. 10 to 40 volts 
Viewing-Grid-No.2 Voltageb. 125 volts 
Viewing-Grid-No.1 Voltagee. -60 to 0 volts 
Viewing-Gun Cathode   At ground potential 
Magnetic Shieldf  At ground potential 

-1650 to -1250 volts 
d,h volts 

-2000 volts 
112 volts 

Writing-Grid-No.3 Voltage9. . 
Writing-Grid-No.1 Voltage . 
Writing-Gun Cathode  
Average Deflecting Plate Voltage. 
Circuit Values: 
Grid-No.1 Circuit Resistance 
(either gun)  1 max. megohm 

Resistance in any Deflecting 
Electrode Circuit)  0.01 max. megohm 

Backplate-Circuit Resistance. 0.005 max. megohm 
Series Current-Limiting Resistor 
(Unbypassed) in Screen Circuit. 1 megohm 

Series Current-Limiting Resistor 
(Unbypassed) in Collector 
(Viewing Grid-No.S) Circuit 0.005 megohm 

RADIO CORPORATION OF AMERICA 
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2053 

Performance Data and Characteristics: 

Min. Tyq. Max. 
Useful Viewing Diameters. 3.8 - - inches 
Luminance (Bright-

ness)k  1000 1900 - footlamberis 
Viewing Duration"'   20 - - seconds 
Erasing Timem   8 - 50 mil l iseconds 
Undeflected Spot 
Position"   - - 10 mill imeters 

Deflection Factors: 
DJ1 ~ DJ2   72 81 90 volts/inch 
DJ3 & DJ4   70 82 90 volts/inch 

Environmental Tests: 

The 2053 is designed to withstand the fol lowing environ-

mental tests: 

Vibration paral lel to each of the three orthogonal axes and 
as specified in the schedule below. Two concurrent survey 
cycles each having a duration of 15 minutes are taken for 
each axis. The frequency is first changed from 5 to 54 and 
back to 5 cycles per second and then from 54 to 500 and back 
to 54 cycles per second. The frequencies of al l resonant 
points are noted. 

Double 
Ampl itude 
in inches 

Acceleration 
in g's 

frequency 
in cps 

Sweep 
Duration 

in minutes 
(Approz.) 

c.oeo - 5 to 54 ~.5 

O. OBG - 54 to 5 7.5 

- 8 54 t o 80 I .5 

- 2 80 to 500 6.0 

- 2 500 to 80 6.0 

- 8 80 to 54 I .5 

Resonance for o .nute at the re ant point determined 

Vibration for which resonance is mostn severe. If no resonant 

points are observed in Vibration, the 2053 i-s vibrated for one 

minute at a frequency of 50 cycles per second. 

Shock — Non-Destructive consisting of three impact shocks in 
both directions of the three orthogonal axes. Each impact 
shock has a peak acceleration of 15 g's and a time duration 

of I I mi l l iseconds. 

Shock — Destructive consisting of three impact shocks in 
both directions of the three orthogonal axes. Each impact 
shock has speak acceleration of 30 g's and a time duration of 

I I mi l l iseconds. Fol lowing this destructive shock test, the 

tube need not be operable and any degree of internal destruc-

tion is permissible. However, no destruction or cracking of 

the tube faceplate is permitted and al l internal parts must 

remain within the magnetic shield. 

RADIO CORPORATION OF AMERICA 
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2053 

fatigue consisting of vibration for 32 hours in each of the 

three orthogonal axes. A vibration frequency of 25 cps is 
employed with an ampl itude of 0.040" (total excursion 0.080"1. 
Each tube is vibrated for a total of 96 hours. 

a The minimum useful viewing area may not be concentric with respect to 
Lhe LuDe faC e. 

b Grids No.4 and No.2 of Writing Gun and grid No.2 of Viewing Gun are 
connected within the LuDe. 

D Voltages are shown with respect to cathode oP Writing Gun. 
d Tne writing-gun grid No.l should never be more positive than necessary 
to write the display to saturated Ori ght ne55 for a given scanning and 
drive condition. In no case should the writing-gun grid No.l voltage 
have a value greater than Zero with respect to the writing-gun cathode. 

e Adjusted for brightest, most un i~f orm, full-size pattern. 

f The integr al magnetic sh field Should be ground ed to eliminate Shock hazard. 
g adjusted for the smallest, most circular spot, 

h The bias-voltage value for writing-beam cutoff is between -Su and -92 
volts with respect to writing-gun cathode. 

~ Recommended value for minimum distortion because of viewing-beam col-
lection by the dePl ecting plates. Where strict display accuracy and 
d isDl ay uniformity are not required, the resistance value for any de-
flecting-electrode circuit may be as high as 0.1 meg ohm maximum. For 
optimum PerPo rmanc e, it is recomme ntled that the deflecting electrode-
circuit impedances be approximately equal. 

k Luminance (brightness) is measu retl after [he entire display is written 
to saturated Orightness, the writing gun has been turned off, and with 
no erasing pulse appl ied. 

~ The time required for any 1.5-inch diameter area of the useful g.e-
inch diameter viewing area to spontaneously rise (with no writing or 
erasing) from zero brightness `viewing-beam cutoff) to SOS of satu-
rated bright ne55. 

n Apply a single pulse having an ampl itude of 9 volts to the bac kpl ate. 
Erasing time is defined as the shortest duration of such a pulse that 
wilt completely erase a full 3.a-inch diameter area displ ay. 

p The undeflec fed spot position must fall within a circle having a 5/16-
inch radius (maximum), 0.2-inch from the geometric center of the LuDe 
face, On the rad iu5 passing through the Center of the 5c reen terminal. 

V The magnetic shield is normally connected to the viewing-gun cathotle which 
is at ground potential. 

OPERATING CONSIDERATIONS 

To prevent possible damage to the tube, al low the viewing-

gun beam current to reach normal operating value before turn-

ing on the writing-gun beam current, and keep the viewing beam 

on ti l l the writing beam is turned off. 

FOR ADDITIONAL INFORMATION ON THIS TYPE, 
WRITE FOR TECHNICAL BULLETIN AND PUB-
LICATION ICE-277, "RCA DISPLAY-STORAGE 
TUBES" AVAILABLE FROM: 

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

RADIO CORPORATION OF AMERICA DATA 3 

Electronic Components and Devices Harrison, N. J. 9-63 
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VIEWING-GUN 
AXIS 

SCAN ORIENTATION 
MARKS 

(NOTE 31 

1 

13.64 
MAX. 

12.50 
1.39 

10.969 
3.062 

.656 
5.062 

6.875 
1.062 

'~-- 3.5 MIN. 
USEFUL VIEWING 

WRITING-GUN DIA. / 
.45 la- A%IS 

 3.562 MAX. ~ 
DIA. 

5.251.06 
~— DIA. 

4.375 
3.062 

BASE -~ 
JEDEC 814-38 

3 LEADS 
18 INCHES 
LONG MIN. 
(NOTE N 

.407 
MAX. 

Lil 1MAX. 

~F 3.125 
172 MAX. 

1.04 

2.437 
MAX. 
DIA. 

LUO 
(NOTE 2) 

92CM-121T6 

DIMENSIONS IN INCHES 

NOTE I: RED LEAD IS FOR CONNECTION TO COLLECTOR (VIEWING 

GRID No.51; GREEN LEAD IS FOR CONNECTION TO COLLIMATOR (VIEW-

ING GRID No.41; VIOLET LEAD IS FOR CONNECTION TO BACKPLATE. 

NOTE 2: SOLDER LUG FOR GROUNDING MAGNETIC SHIELD. 

NOTE 3: SCAN ORIENTATION MARKS ARE PARALLEL TO TRACE PRO-

DUCED BY DEFLECTING PLATES DJ I AND DJ 2. 

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



2064 

Photomultiplier Tube 
10-STAGE, HEAD-ON, FLAT-FACEPLATE TYPE HAVING VENETIAN-BLIND-
TYPE DYNODE STRUCTURE, 2.59-INCH MINIMUM-DIAMETER, FLAT, CIR-

CULAR, SEMITRANSPARENT PHOTOCATHODE AND S-I I RESPONSE 

For Use in Scintillation Counting Applicn[ions 

The 2064 is identical to type 8054 in all respects except that 
ii is supplied with a medium-shell dihep tal base attached to 
flexible leads to facilitate testing. After testing, the at-
tached base should be removed prior to installing the 2064 in 

a gtUeR Sy St em. 

BASING DIAGRAM (Bottom View) 

With Base Attached 

Pin 1 -Dynode No.1 
Pin 2 -Dynode No.2 
Pin 3 -Dynode No.3 
P i n 4 -Dynode No. 4 
Pin 5 -Dynode No.5 
Pin 6 -Dynode No.6 
Pi n 7 -Dynode No.7 
Pin 8 -Dynode No.B 
Pi n 9 - Dynode No.9 
Pin 10 - Dynode No. 10 
Pin 11-Anode 
Pin 12 - No Connection 
Pin 13 -Focusing Electrode 
Pin 14 -Photocathode 

DYZ ~/ Ij, G 
DYI K 

DIRECTION OF RADIATION 
INTO END OF BULB 

TERMINAL CONNECTIONS (Bottom View) 
With Base Removed 

Lead 1 - Focusing Electrode 
Lead 3 -Photocathode 
Lead 4 - Dynode No.1 
Lead 5 -Dynode No.2 
Lead 7 -Dynode No.3 
Lead 8 -Dynode No.4 
Lead 9 -Dynode No.S 
Lead 11 -Dynode No.6 
Lead 13 -Dynode No.7 
Lead 14 -Dynode No.8 
Lead 15 - Dynode No.9 
Lead 17 - Dynode No. 10 
Lead 19 -Anode 

O RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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2064 

DIMENSIONAL OUTLINE 

PMOTOCATN ODE 

1.9 

1.09 

J24 
BULB 

2.00 
±.os 
DIA. 

 3 00 1.06  
DIA. 

13 FLEXIBLE LEADS 
.020 }.005 

DIA. 

25 
MIN. 

2.59 MIN. 

■ 

~~ 

DIA. 

FACEPLATE 
eci(  NOTE) 

D 

4.73 
tzs 

1.25 MAX. 
1 

BASE 
J EDEC 6ROUP5 

N o. B14-38 

92LN-1376 

DIMENSIONS IN INCHES 

Nate: Within 2.59—inch diameter, deviation from flatness of ex- `..✓' 
tern al surface of faceplate will not exceed 0.010 inch from peak 

to valley. 

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



4401 
Image Orthicon 

MAGNETIC FOCUS MAGNETIC DEFLECTION 

For Low-Light-Level Color Pickup. The 4401 is Uni lat-
erally Interchangeable with Types 5820, 6474, and 7513. 

DATA 

General: 

~, Heater, for Unipotential Cathode: 
Voltage (AC or DC) 6  3 t 10~ volts 
Current at 6.3 volts 0  6 amp 

Direct Interelectrode Capacitance: 
Anode to all other electrodes 12 µµf 

Spectral Response  5-10 
Wavelength of Maximum Response  4500 t 300 angstroms 
Photocathode, Semitransparent: 

Rectangular image (4 x 3 aspect ratio): 
Useful size of  1.8" max. diagonal 
Note: The size of the optical image focused on the 

photocathode should be adjusted so that its maximum 

diagonal does not exceed the specified value. The 

corresponding electron image on the target should 

have a.size such that the corners of the rectangle 

just touch the target ring. 
Orientation Of. Proper orientation is obtained when the 

vertical scan is essential ly paral lel to 
the plane passing through center offace-
plate and pin 7 of the shoulder base. 

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Overall Length  15.20" t 0.25" 
Greatest Diameter of Bulb   3.00" t 0.06" 
Minimum Deflecting-Coil Inside Diameter   2-3 /8" 
Deflecting-Coil Length  5" 
Focusing-Coi l Length  10" 
Al ignment-Coil Length   15/16" 
Photocathode Distance Inside End of Focusing Coil 1/2" 
Operating Position See Operating Considerations 

Weight (Approx  )  1 16 6 oz 
Shoulder Base   (eyed Jumbo Annular 7-Pin 

BOTTOM VIEW 

Pin 1 -Grid No.6 
Pin 2 -Photocathode 
Pin 3 -Internal Connec-

t ion—Do Not Use 
Pin 4 -Internal Connec-

t ion—Do Not Use 

~ See basing diagram on next page. 

Pin 5 -Grid No.5 

Pin 6 -Target 

Pin 7 -Internal Connec-
t ion—Do Not Use 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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4401 

End Base  Small-Shell Diheptal 14-Pin 
(JEDEC Group 5, No. 614-45) 

BOTTOM VIEW 

Pin 1 -Heater 
Pin 2 -Grid No.4 
Pin 3-Grid No.3 
Pin 4 -Internal Connec-

tian—Do Not Use 
Pin 5 -Dynode No.2 
Pin 6 -Dynode No.4 
Pin 7 -Anode 
Pin 8 -Dynode No.S 
Pin 9-Dynode No.3 
Pin 10- Dynode No.1, 

Grid No.2 
Pin 11-Internal Connec-

t ion—Do Not Use 
Pin 12-Grid No.l 
Pin 13- Cathode 
Pin 14-Heater 

DIRECTION OF LIGHT 
PERPENDICULAR TO 
LARGE END OF TUBE 

v 
WHITE INDEX LINE 

ON FACE 

Maximum and Minimum Ratings, Absolute-Maximum 
PHOTOCATHODE: 
Voltage   -550 max. volts 
Illumination  50 max. fc 

OPERATING TEMPERATURE: 
Of any part of bulb   50 max. °C 
Of bulb at large end of tube 

(Target section)  35 min. oC 
TEMPERATURE DIFFERENCE: 

Between target section and any part 
of bulb hotter than target section. 5 max. °C 

GRID-No.6 VOLTAGE   -550 max. volts 
TARGET VOLTAGE: 

Positive value  10 max. volts 
Negative value  10 max. volts 

GRID-No.5 VOLTAGE   150 max. volts 
GRID-No.4 VOLTAGE   300 max. volts 
GRID-No.3 VOLTAGE   400 max. volts 
GRID-No.2 & DYNODE-No.1 VOLTAGE   350 max. volts 
GRID-No.1 VOLTAGE: 

Negative-bias value   125 max. volts 
Positive-bias value   0 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode 125 max. volts 
Heater positive with respect to cathode 10 max. volts 

ANODE SUPPLY VOLTAGE   1500 max. volts 
VOLTAGE PER MULTIPLIER STAGE  500 max. volts 

Values: 

RADIO CORPORATfON Of AMERICA 
Electron Tube Division Harriwn, N.J. 



4401 
Typical Operation and Characteristics: 

Photocathode Voltage (Image Focus). -400 to -540 volts 
Grid-No.6 Voltage (Accelerator)—

Approx. 75% of photocathode voltage -300 to -405 volts 
Target-Cutoff Voltage*  -3 to +1 volts 
Grid-No.5 Voltage (Decelerator) 0 to 125 volts 
Grid-No.4 Voltage (Beam Focus)  140 to 180 volts 
Grid-No.3 V'oltage~  225 to 330 volts 
Grid-No.2 & Dynode-No.l Voltage 300 volts 
Grid-No.1 Voltage for Picture Cutoff. -45 to -115 volts 
Dynode-No.2 Voltage   600 volts 
Dynode-No.3 Voltage   800 volts 
Dynode-No.4 Voltage   1000 volts 
Dynode-No.5 Voltage.   1200 volts 
Anode Voltage   1250 volts 
Minimum Peak-to-Peak Blanking Voltage. 5 volts 
Field Strength at enter 
of Focusing Coi l 75 gausses 

Field Strength of Al ignment Coil. 0 to 3 gausses 

Performance Data: 

With conditions shown under Ty75ical Operation and 
with picture highlights at the "knee" of the accom-
panying Basic-Light-Transfer-Characteristic Curve 

Min. Average Max. 

! \ 

Cathode Radiant Sensitivity 
at 4500 angstroms   - 0.03 - µalµw 

Anode Current (DC)  - 40 µa 

Signal-Output Current 
Peak-to-peak)   10. 25 50 µa 

Ratio of Peak-to-Peak High-
l ight Video-Signal Current 
to RMS Noise Current for 
Bandwidth of 4.5 Mc   35:1 45:1 

Photocathode Illumination 
at 2870° K Required to 
Reach "Knee" of Light-
Transfer Characteristic - 0.007 0.01 fc 

Peak-to-Peak Response to 
Square-Wave Test Pattern 
at 400 TV Lines per Picture. 
Height (Per cent oflarge-
area black to large-area 
white)   28 35 ~ 

~ Ratio of dynode voltages is shown untler fypical~Operat ion. 

* Normal selting of target voltage Is +2 volts from target cutoff. The 
target supply voltage shoultl be adjustable from —3 to +5 volts. 

Atlj ust to give the most uniformly shad etl picture near maximum signal. 

Direction of current should be such loaf a north—seeking pole is 
attracted to the Image end of the fowsing coil, with the indicator 
located outside of and at the image end of the focusing coil. 

* Measured with amplifier having flat Prequ en cy response. 

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

The oQe r¢ting Qostiti on of the 4401 should preferably be 

such that any loose particles in the neck of the tube wi l l 

not fal l down and strike or become lodged on the target. 

Therefore, it is recommended that the tube never be operated 
in a vertical position with the Diheptal—base end up nor in 

any other position where the axis of the tube with base up 
makes an angle of less than 20°  with the vertical . 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Photosensitive Device having S-10 Response 

is shown at the front of this Section 

BASIC LIGHT-TRANSFER CHARACTERISTIC 
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ILLUMINATION:TUNGSTEN LIGHT,DAY—
LIGHT, OR WH TE FLUORESCENT. 

FOR SMALL—AREA HIGHLIGHTS 
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a000l o oa o of a 
HIGHLIGHT ILLUMINATION ON PHOTOCATHODE—FOOTOANDLES 

92CS-10676 
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3. 
aA06 I  

x'135" — 025" 

~ f" 
2.56 
±.12 

A 25" 
1.025" 

.040" 
t.00z" aA. 

6 PINS 

JUM80 
ANNULAR 

7—PIN BASE 

15.20 
±.25 

z.00 s.oe 
DIA. 

SMALL-SHELL 
D IHEPTAL 

14 -PIN BASE 
JEDEC GROUPS, 

NQ 814-45 

ENLARGED 60TTOM VIEW 

92CM-8293R3 

DETAIL OF BOTTOM VIEW 
OF JUMBO ANNULAR BASE 

CROSS-HATCHED 
1,315"R. MIN. AREA IS FLAT 

f 1.185"R.MAX. 

SEE NOTE I 

25' 43 

.5"MIN. 

NOTE 17 DOTTED AREA IS FLAT 
OR EXTENDS TOWARD DIHEPTAL-
BASE END OF TUBE BY 0.060" MAX. 

ANNULAR-BASE GAUGE 

ANGULAR VARIATIONS BETWEEN 

PINS AS WELL AS ECCENTRICITY 
OF NECK CYLINDER WITH RESPECT 
TO PHOTOCATHODE CYLINDER ARE 

HELD TO TOLERANCES SUCH THAT 

PINS AND NECK CYLINDER WILL 
FIT FLAT-PLATE GAUGE WITH: 

a. SIX HOLES HAVING DIAMETER 

OF 0.065" t 0.001" AND 

ONE HOLE HAVING DIAMETER 
OF 0.150" t 0.001". ALL 
HOLES HAVE DEPTH OF 0.265" 
t 0.001". THE SIX 0.065" 
HOLES ARE ENLARGEDBY 45°
TAPERTO DEPTH OF 0.047". 
ALL HOLES ARE SPACED AT 
ANGLES OF 51°26' t 5' ON 
CIRCLE DIAMETER OF 2.500" 

t 0.001". 

b. SEVEN STOPS HAVING HEIGHT 
OF 0.187" t 0.001" CEN-
TERED BETWEEN PINHOLES 

TO BEAR AGAINST FLAT AREAS 
OF BASE. 

c. RIM EXTENDING OUT AMINIMUM 
OF 0.125" FROM 2.812" 
DIAMETER AND HAVING HEIGHT 

OF 0.126" t O.00f". 

d. NECK-CYLINDER CLEARANCE 
HOLE HAVING DIAMETER OF 
2.200" t 0.001"_ 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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SQUARE-WAVE-RESPONSE CHARACTER STIC 
TEST PATTERN: SQUARE WAVE. 
OPERATING TEMPERATURE OF BULB 

ADJACENT TO TARGET: 35'C. 
RESPONSE MEASURED IN SYSTEM 

HAVING 10 —Mc BANDWIDTH. 
WITH HIGHLIGHTS AT KNEE OF 

LIGHT TRANSFER CHARACTERISTIC. 

..........................on.x 

0 100 200 300 400 500 
TELEYI SIGN LINE NUMBER 

600 

92CM-10675 

700 

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



440iV1 
Image Orthicon ~"' 

MAGNETIC FOCUS S-10 RESPONSE MAGNETIC DEFLECTION 
For Low-Light-Level Black-and-White Pickup 

General: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)  6.3 ± 10% volts 
Current at 6.3 volts  0.6 amp 

Direct Interelectrode Capacitance: 
Anode to all other electrodes   12 pf 

Spectral Response  5-10 
Wavelength of Maximum Response  4500 ± 300 angstroms 
Photocathode, Semitransparent: 
Rectangular image (4 x 3 aspect ratio): 

Useful size   1.8" max. diagonal 
Note: The size of the optical image focused on the photo-
cathode should be adjusted so that its maximum diagonal 

does not exceed the specified value. The correspond-
ing electron image on the to rg et should have asize such 
that the corners of the rectangle just touch the target 

ring. 

Orientation   Proper orientation is obtain-
ed when the vertical scan is essential ly paral lel to the 

plane passing through center of faceplate and pin 7 of the 

shoulder base. 

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Overall Length 15  20" t 0.25" 
Greatest Diameter of Bulb 3  00" ± 0.06" 
Minimum Deflecting-Coil Inside Diameter   2-3 /8" 
Deflecting-Coil Length  5" 
Focusing-Coil Length    10" 
Al ignment-Coil Length   15/16" 
Photocathode Distance Inside End of Focusing Coi l 1/2" 
Operating Position See Operating Considerations 
Weight (Approx  )  1.4 lbs 
Shoulder Base   Keyed Jumbo Annular 7-Pin 

Pin 1 -Grid No.6 
Pin 2 - Photocathode 
Pin 3 -Do Not Use 
Pin 4 -Do Not Use 

BOTTOM VIEW' 
Pin 5 -Grid No.5 
Pin 6 -Target 

Pin 7 -Do Not Use 

~ See basing diagram on next page. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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4401 V1 

End Base  Smal l-Shell Oiheptal 14-Pin 

Pin 1 -Heater 
Pin 2-Grid No.4 ICp AIC 
Pin 3-Grid No.3 
Pin 4-Do Not Use 
Pin 5 - Dynode No.2 
Pin 6 -Dynode No.4 PC 
P i n 7 -Anode 
Pin 8 -Dynode No.5 
Pin g - Dynode No.3 
Pin 10 -Dynode No. 1, 

Grid No.2 
Pin 11-Do Nat Use 
Pin 12-Grid No.l 
Pin 13 -Cathode 
Pin 14 -Heater 

v 

WHITE INDEX LINE 
ON FACE 

Maximum and Minimum Ratings, 
Photocathode: 

Voltage   -550 max. volts 
I l lumination  50 max. fc 

Operating Temperature: 
Of any part of bulb   50 max. °C 
Of bulb at large end of tube 
(Target section)   35 min. oC 

Temperature Difference: 
Between target section any any part 
of bulb hotter than target section  5 max. oC 

Grid-No.6 Voltage   -550 max. volts 
Target Voltage: 

Positive value  10 max. volts 
Negative value  10 max. volts 

Grid-No.S Voltage   150 max. volts 
Grid-No.4 Voltage   300 max. volts 
Grid-No.3 Voltage   400 max. volts 
Grid-No.2 & Dynode-No.1 Voltage   350 max. volts 
Grid-No.1 Voltage: 

Negative-bias value   125 max. volts 
Positive-bias value   0 max. volts 

Peak Neater-Cathode Voltage: 
Heater negative with respect to cathode 125 max. volts 
Heater positive with respect to cathode 10 max. volts 

Anode Supply Voltages   1500 max. volts 
Voltage Per Multipl ier Stage  500 max. volts 

(JEDEC Group 5. No.B14-45) 
BOTTOM VIEW 

DIRECTION OF LIGHT: 
PERPENDICULAR TO 
LARGE END OF TUBE 

S 

Absolute —Maximum Valves: 

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



4401 Vl 
Typical Operation and Characteristics: 

Photocathode Voltage (Image Focus). -400 to -540 vo is 
Grid-No.6 Voltage (Accelerator)—

Approx. 75~ of photocathode voltage -300 to -40`i vo is 
Target-Cutoff Voltageb —3 to +l vo is 
Grid-No.S Voltage (Decelerator)  0 to 125 vo is 
Grid-N o.4 Voltage (Beam Focus)  140 to 180 vo is 
Grid-N o.3 Voltage° 225 to 330 vo is 
Grid-No.2 & Dynode-No.1 Voltage  300 vo is 
Grid-N o.1 Voltage for Picture Cutoff. -45 to -115 vo is 
Dynode-No.2 Voltage  600 vo is 
Dynode-No.3 Voltage  800 vo is 
Dynode-No.4 Voltage  1000 vo is 
Dynode-No.5 Voltage  1200 vo t5 
Anode Voltage  1250 vo is 
Minimum Peak-to-Peak Blanking Voltage 5 vo is 
Field Strength at Center 
of Focusing Coild  75 gausses 

Field Strength of Al ignment Coi l 0 to 3 gausses 

Performance Data: 

With conditions shown ssnder Typical C>Seration and 
with bictu re highlights at the "knee" o} the accom-

7lanying Basic—Light—Transfer—Characteristic Curve 

Min. Typ. Max. 

Cathcde Radiant Sensitivity 
at 4500 angstroms   - 0.03 - a/w 

Anode Current (DC)  - 40 - µa 
Signal-Output Current 
(Peak-to-peak)  10 15 35 µa 

Ratio of Peak-to-Peak High-
l ight Video-Signal Current 
to RMS Noise Current for 
Bandwidth of 4.5 Mc 35'1 40:1 -

Photocathode Illumination 
at 2570°K Required to 
Reach "Knee" of Light-
Transfer Characteristic   - 0.005 0.008 fc 

Peak-to-Peak Response to 
Square-Wave Test Pattern 
at 400 TV Lines per Picture 
Height (Per cent of large-
area black to large-area 
white)e   35 60 - ~ 

e Ratio of dynode voltages is shown under Pygical Obe ration. 
b Normal setting of Larg et voltsge is +p volts Prom target cutoff. The 

target supply voltage should be adjustable from —j to +5 volts. 

c Adjust to give Lhe most uniformly shaded picture near maximum signal. 
d 

Direction of current should be such that a north—seeking pole is 
attracted to the image end of the focusing toi l , with the indicator 
located outside of and at the image end oP Lhe focusing coil. 

e 
Measured with ampl ifier hav inq flat frequency response. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S-10 RESPONSE 

is shown at front of this Section 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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~--3.002.06 ~{ 

{.135 '•OISi~ DIA, I  -,025

~ f 
2.56 
±.12 

.425 
1.025 

.040 
f .002 DIA, 

6 PINS 

JUMBO 
ANNULAR 

7-PIN BASE 

15.20 
±,~ 

2.00 ±.06 
DIA. 

BASE 
JE DEC GROUPS, 

Ne. B14-4S 

II I I I I II 

ENLARGED BOTTOM VIEW 

DIMENSIONS IN INCHES 

92CM-8293R3 

DETAIL OF BOTTOM VIEW 
OF JUMBO ANNULAR BASE 

CROSS-HATCHED 1.315 R. MIN. AREA IS FLAT 
/ 

( 1.185 R. MAX. 

y 

SEE NOTE I 

25 43 

.5 MIN. 

Note 1: Dotted area is flat 
or extends toward diheptal-
base end of tube by 0.060" max. 

ANNULAR —BASE GAUGE 

Angular variations between 

pins as wel l as eccentricity 
of neck cyl inder with respect 
to photocathode cyl inder are 
held to tolerances such that 
pins and neck cyl inder wi l l 
fit flat-plate gauge with: 

a. Six holes having diameter 

of 0.065" ± 0.001 " and 
one hole having diameter 
of 0.150" ± 0.001". Al l 
holes have de pth of 0.265" 
± 0.001". The six 0.065" 
holes are enlarged by 450
taper to depth of 0.047". 
Al l holes are spaced at 
angles of 51026 ± 5' on 
circles diameter of 2.500" 
± 0.001". 

b. Seven Stops having height 
of 0.187" ± 0.001", cen-
tered between pin holes 
to bear against flat areas 
of base. 

c. Rim extending out a minimum 
of 0. 125" from 2.812" 
diameter and having height 
of 0.126" ± 0.001". 

d. Neck-cyl inder clearance 

hole having diameter of 

2.200" ± 0.001°. 

V 

RADIO CORPORATION OF AMERICA 
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4414/7611 
Image Orthicon 

MAGNETIC FOCUS MAGNETIC DEFLECTION 
HIGH SENSITIVITY 

For Outdoor and Studio Pickup. The 4414/761 1 is Unilat-
erally Interchangeable with Types 5820,5820A, and 761 1x. 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC) 6  3 ± 10% volts 
Current at 6.3 volts 0  6 amp 

Direct Interelectrode Capacitance: 
Anode to all. other electrodes 12 pf 

Spectral Response  5-10 
Wavelength of Maximum Response  4500 ± 300 angstroms 
Photocathode, Semitransparent: 

Rectangular image (4 x 3 aspect ratio): 
Useful size of  1.8" max. diagonal 

Note: The size of the optical image focused on the pho—

tocathode should be adjusted so that its maximum diag—

onal does not exceed the specified value. The corres—
ponding electron image~oh the target should have a size_ 

such that the corners of the rectangle just touch the 
target ring. 

Orientation of. .Properorientation is obtained when the 
vertical scan is essential ly paral lel to 

the p lane passing through center of face—
plate and pin 7 of theshoulder base. 

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Overall Length  15.20" ± 0.25" 
Greatest Diameter of Bulb   3.00" ± 0.06" 
Minimum Deflecting-Coil Inside Diameter   2-3/8" 
Deflecting-Coil Length  5" 
Focusing-Coil Length  10" 
Al ignment-Coil Length   15/16" 
Photocathode Distance Inside End of Focusing Coil 1/2" 
Operating Position. The tube should never be operated in a 

vertical position with the diheptal—base end up nor 

in any, of her position whe re the axis of the tube with 
the base up makes an angle of less than 20°  with the 
vertical. 

Weight (App rox  )  1 16 6~oz 

Shoulder Base   Keyed Jumbo Annular 7—Pin 
BOTTOM V I EV1r 

'.~ 

Pin 1 — Grid No.6 
Pin 2 — Photocathode 
Pin 3 -Do Not Use 
Pin 4 -Do Not Use 

see basing diagram on nett page. 

Pin 5-Grid No.5 
Pin 6 -Target 
Pin 7 -Do Not Use 

RADIO CORPORATION OF AMERICA 
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4414/7611 

End Base  Small-Shell Diheptal 14-Pin 
(JEOEC Group 5, No.B14-45) 

BOTTOM VIEW 

DIRECTION OF LIGHT: 
PERPENDICULAR TO 
LARGE ENO OF TUBE 

Pin 1-Heater 
Pin 2-Grid No.4 
Pin 3-Grid No.3 
P i n 4 - Do Not Use 
Pin 5-Dynode No.2 
Pin 6-Dynode No.4 
Pin 7-Anode 
Pin 8-Dynode No.5 
Pin 9 -Dynode No.3 
Pin 10 - Dynode No. 1, 

Grid No.2 
Pin 11-Do Not Use 
Pin 12-Grid No.1 
Pin 13-Cathode 
Pin 14-Heater v 

WHITE INDEX LINE 
ON FACE 

Maximum and Minimum Ratings, Absolute -Maximum 
PHOTOCATHODE: 

Voltage   -550 max. volts 
Illumination  50 max. fc 

OPERATING TEMPERATURE: 
Of any part of bulb   50 max. °C 
Of bulb at large end of tube 
(Target section)  35 min. °C 

TEMPERATURE DIFFERENCE: 
Between target section and any part 
of bulb hotter than target section. 5 max. °C 

GRID-No.6 VOLTAGE   -550 max. volts 
TARGET VOLTAGE: 

Positive value  10 max. volts 
Negative value  10 max. volts 

GRID-No.S VOLTAGE   150 max. volts 
GRID-No.4 VOLTAGE   300 max. volts 
GRID-No.3 VOLTAGE   400 max. volts 
GRID-No.2 d DYNODE-No.l VOLTAGE   350 max. volts 
GRID-No.1 VOLTAGE: 

Negative-bias value   125 max. volts 
Positive-bias value   0 max. volts 

VOLTAGE PER MULTIPLIER STAGE  350 max. volts 
ANODE SUPPLY VOLTAGEb   1350 max. volts 
PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with respect to cathode 125 max. volts 
Heater positive with respect to cathode 10 max. volts 

Typical Operating Values: 

Photocathode Voltage (Image Focus). -400 to -540 volts 
( Grid-No.6 Voltage (Accelerator)—

Approx. 75% of photocathode voltage -300 to -405 volts 

Values: 

`/ 

RADIO CORPORATION OF AMERICA 
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4414/7611 

~ 1 

Target Cutoff Voltage°  -3 to 1 volts 
Grid-No.S Voltage (Decelerator)   0 to 125 volts 
Grid-No.4 Voltage (Beam Focus)  140 to 180 volts 
Grid-No.3 Voltages  225 to 330 volts 
Grid-No.2 & Dynode-No.1 Voltage   300 volts 
Grid-No.l Voltage for Picture Cutoff. -45 to -115 volts 
Dynode-No.2 Voltage   600 volts 
Dynode-No.3 Voltage   8D0 volts 
Dynode-No.4 Voltage   1000 volts 
Dynode-No.5 Voltage   1200 volts 
Anode Voltage   1250 volts 
Minimum Peak-to-Peak Blanking Voltage 5 volts 
Field Strength at Center 
of Focusing Coile   75 gausses 

Field Strength of Al ignment Coil   0 to 3 gausses 

Performance Data:f 

Withconditions shown under.Tygical 0)Seratinq Val—
ues and with camera lens set to bring the bictu re 
highlights one stoy above the "knee"of the accom—
banying Basic Light—Transfer-Characteristic Curve 

Mina Average Max. 

Cathode Radiant Sensitivity 
at 4500- angstroms   - 0.030 - a/w 

Luminous Sensitivity  30 60 - µa/lm 
Anode Current (DC)  - 30 - µa 
Signal-Output Current 
(Peak-to-Peak)  3 8 24 µa 

Ratio of Peak-to-Peak High-
l ight Video-Signa) Current 
to RMS Noise Current for 
Bandwidth of 4.5 Mc 35'1

Photocathode I llumination 
at 2870° K Required to 
Bring Picture Highl ights 
One Stop Above "Knee" 
of Light Transfer 
Characteristic  - 0.02 0.04 fc 

Peak-to-Peak Response to 
Square-Wave Test Pattern 
at 400 TV Lines per Picture 
Height (Per cent of large-
area black to large-area 
white)4   35 — — % 

Uniformity: 
Ratio of Shading (Back-
ground) Signal to High-
l ight Signal   - 0.12 0.15 

Variation of Highlight 
Signal (Per cent of 
maximum highlight signal)h. - 20 25 `6 

RADIO CORPORATION OF AMERICA DATA 2 
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4414/7611 
a The uu Su/7611 when operated within the temperature range of g5° to u5° C 

is unilaterally interchangeable with types 5e20,5e20A, and 7611. 
b Dynode—voltage values are shown under Py¢ical 0¢era tLng Pa lsses. 

c Normal setti ng of target voltag e.is+2 volts from target cutoff. The tar—

d 
get supply voltage should be adjustable from —9 to 5 volts. 

Adjust to give the most uniformly shaded picture near maximum signal. 
e Direction of cu Trent Should De Such that anorth—seeking pole is attracted 

to the image end of the iot using coil, with the indicator located out—
side of and at the image end of the focusing coil. 

f With uu lu/7611 operated in properly adjusted RCA TK-91 camera. 
S Measured with amplifier having flat frequency response. 

b variation of response over scanned area. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING 5-10 RESPONSE 

is shown at front of this Section 

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

3.002.06 
DIA. 

39.5° t 10 

ENLARGED BOTTOM VIEW 

ALL DIMENSIONS IN INCHES 

92CM-8293R3 

+.015 
-.025 

2.56 
#.12 

.425 
1.025 

.040 
f .002 DIA, 

6 PINS 

JUMBO 
ANNULAR 

7-PIN BASE 

15.20 
±.25 

2.00 ±.06 
DIA. 

BASE 
JEDEC GROUPS, 

Ns B14-4S 

DETAIL OF BOTTOM VIEW 
OF JUMBO ANNULAR BASE 

CROSS-HATCHED 
1.315 R.MIN. AREA IS FLAT 

f 1.185 R. MAX. 

SEE NOTE I 

~25 43 

.5 MIN. 

NOTE I: DOTTED AREA IS FLAT 
OR EXTENDS TOWARD DIHEPTAL-
BASE END OF TUBE 6Y 0.060" MAX. 

ANNULAR-BASE GAUGE 

ANGULAR VARIATIONS BETWEEN PINS 
AS WELL AS ECCENTRICITY OF NECK 
CYLINDER WITH RESPECT TO PHOTO-
CATHODE CYLINDER ARE HELD TO 
TOLERANCES SUCH THAT PINS AND 

NECK CYLINDER WILL FIT FLAT-
PLATE GAUGE WITH: -

a. SIX HOLES HAVING DIAMETER 
OF 0.065" t 0.001" AND ONE 
HOLE HAVING DIAMETER OF 
0.150" t 0.001". ALL HOLES 
HAVE DEPTH OF 0.265" f 
0.001". THE SIX 0.065" 
HOLES ARE ENLARGED BY 45°
TAPER TO DEPTH OF 0.047". 
ALL HOLES ARE SPACED AT 
ANGLES OF 51°26' ± 5' ON 
CIRCLE DIAMETER OF 2.500" 
t 0.001". 

.093 1.003 piq, b. SEVEN STOPS HAVI NG HEI GHT OF 
0.187" t 0.001", CENTERED 
BETWEEN PIN HOLES TO BEAR 

AGAINST FLAT AREAS OF BASE. 

t. RIM EXTENDING OUT A MINIMUM 

OF 0.125" FROM 2.812" DIAM-
ETER AND HAVING HEIGHT OF 

0.126" t 0.001". 

d. NECK-CYLINDER CLEARANCE 
HOLE HAVING DIAMETER OF 

2.200" t 0.001". 

1r
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BASIC LIGHT-TRANSFER CHARACTERISTIC 
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ILLVMINATION' TUNGSTEN L GHT. DAY—
LIGHT~ OR W HITE FLUORESCENT. 

FOR SMALL—AREA HIGHLIGHTS. 

2 4 6 8 2 4 6 8 2 4 6 9 2 4 6 8 
0.0001 0.001 001 0.1 

HIGHLIGHT ILLUMINATION ON PHOTOCATHODE—FOOTCANDLES 

92C5-7296R2 
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4415, 441 b 
Image Orthicons 

MAGNETIC FOCUS 

for Color Pickgp at Light 
for Black-and-White Pickup. 
Green Channels and One 44 
Suppl ied as a Specially Sel 
tivity for Simultaneous 

General: 

MAGNETIC DEFLECTION 

Levels of Studios Equipped 
Two 4415's for the Red and 

I6 for the Blue Channel are 
ected Set having High Sensi-
-Pickup Color TY Cameras. 

DATA 

Heater, for tJnipotential Cathode: 
Voltage (AC or DC)   6.3 t 10`5 volts 

• Current at 6.3 volts  0.6 amp 
Direct Interelectrode Capacitance: 

Anode to all other electrodes   12 µu.f 
Maximum Target-to~lesh Spacing  0.0008 inch 
Photocathode, Semitransparent: 
Response: 
Type 4415     S10 
Type 4416   S11 

Wavelength of maximum response: 
Type 4415   4500 t 300 angstroms 
Type 4416   4400 t 500 angstroms 

Rectangular image (4 x 3 aspect rat+o): 
Useful size of 1  8" max. diagonal 

Note: The size of the optical image focused on the 
photocathode should be adjusted so that its maximum 
diagonal does not exceed the specified value. The 
corresponding electron image on the target should 
have a size such that the corners of the rectangle 
just touch the target ring. 

Ofientati0n of. .Proper orientation js obtained when the 
vertical scan is essential ly paral lel to the plane 
passing through center of faceplate and pin 7 of the 
shoulder base. The horizontal and vertical scan should 
s#art at the corner of the raster nearest pin 6 of 
the shoulder base. 

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Overall Length  15.20" t 0.25" 
Greatest Diameter of Bulb   3.00" t 0.06" 
Minimum Deflecting oil Inside Diame#er   2-3/8" 

~~ Deflecting oil Length  5" 
Focusing-Coil Length  10" 
Al ignment Coil: 

Length  15/16" 
Position on neck. .Centerl ine of coil located 8.5" from the 

flat area of the jumbo annular base 
Photocathode Distance Inside End of Focusing Coil 1/2" 

„~.,, Operating Position. See Oyerating Considerations 
Weight (Approx  )  1 16 6 oz 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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4415, 4416 
Shoulder Base Keyed Jumbo Annular 7-Pin 

BOTTOM VIEW 

Pin 1 -Grid No.6 Pin 5 -Grid No.5 
Pin 2 -Photocathode 
Pin 3 - Lnternal Connec- Pin 6 -Target 

t ion—Da Not Use 
Pin 4 -Internal Connec- Pin 7 -Internal Connec-

t ion—Do Not- Use t ion—Do Not Use 

End Base  Small-Shell Diheptal 14-Pin 
(JEDEC Group 5, No.B14-45)~ 

BOTTOM VIEW 

Pin 
Pin 

Pin 
Pin 

Pin 
Pin 
Pin 
Pin 
Pin 
Pin 

Pin 

Pin 
Pin 

1 -Heater 
2 -Grid No.4, 

Field-Mesh Grid 
3 -Grid No.3 
4 -Internal Connec-

t ion—Do Not Use 
5 -Dynode No.2 
6 -Dynode No.4 
7 -Anode 
8 -Dynode No.5 
9 - Dynfl~ode No.3 

10 - Dynode No.1, 
Grid~`1o.2 

11 - I nterna"D Connec-
t ion—Do Not Use 

12 -Grid No:1 
13 -Cathode, 

Suppressor Grid 
Pin 14 -Heater 

DIRECTION OF LIGHT: 
PERPENDICULAR TO 
LARGE END OF TUBE 

v 
WHITE INDEX LINE 

ON FACE 

NOTE: In the tube symbol, the supp re ssorgrid connected to the cathode, 
and the field—mesh grid connected to grid No. u, are intentionally 
without numbers to avoid upsetting industry practice of associating 
funct ional camera control knobs with specific grid numbers. For 
example, beam—focus control is generally associated with knob 
identified as Gu (grid No, u). 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

PHOTOCATHODE: 
Voltage  —550 max. volts 

I l lumination   50 max. fc 
OPERATING TEMPERATURE: 
Of any part of bulb  50 max. °C 
Of bulb at large end of tube 
(Image section)   35 min. °C 

TEMPERATURE DIFFERENCE: 
Between image section and any part 
of bulb hotter than image section. 5 max. °C 

GRID-No.6 VOLTAGE  -550 max, volts 
TARGET VOLTAGE: . 

Positive value   10 max. volts 
Negative value   10 max. volts 

GRID-No.5 VOLTAGE  150 max. volt s 
GRID-No.4 VOLTAGE  300 max. volts 
GRID-No.3 VOLTAGE  400 max. volts 

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



4415, 4416 

GRID-No.2 & DYNODE-No.l VOLTAGE  350 max. volts 
GRID-No.1 VOLTAGE: 

Negative-bias value  125 max. volts 
Positive-bias value  0 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 125 max. volts 
Heater positive with respect to cathode. 10 max. volts 

ANODE-SUPPLY VOLTAGE°  1350 max. volts 
VOLTAGE PER MULTIPLIER STAGE   350 max. volts 

Typical Operating Values: 

Photocathode Voltage (Image focus)b. -400 to -540 volts 
Grid-No.6 Voltage (Accelerator)— ' 

Approx. 65% of photocathode voltage. -260 to -350 volts 
Target-Cutoff Voltage°   -3 to +1 volts 
Grid-No.5 Voltage (Decelerato r  0 to 125 volts 
Grid-No.4 Voltage (Beam focus)   140 to 180 volts 
Grid-No.3 Voltages   225 to 330 volts 
Grid-No.2 & Dynode-No.1 Voltage  300 volts 
Grid-No.1 Voltage for picture cutoff -45 to -115 volts 
Dynode-No.2 Voltage  600 volts 
Dynode-N o.3 Voltage  800 volts 
Dynode-No.4 Voltage  1000 volts 
Dynode-No.5 Voltage  1200 volts 
Anode Voltage  1250 volts 
Target-Temperature Range   35 to 45 oC 
Minimum Peak-to-Peak Blanking Voltage. 5 volts 
Field Strength at Center of Focusing Coil e. 75 gausses 
Field Strength of Al ignment 

Coi l (Approx.)   0 to 3 gausses 

Performance Data: 

With conditions shown under Tyyical Oberating 
Values and with picture highlights at the 
"knee" of the light—transfer characteristic 

Nin. Average Nax. 

Type 4415: 

Cathode Radiant Sensitivity 
at 4500 angstroms  — 0.028 — µalµw 

Signal —Output Current 
(Peak—to—Peak)   4 — 30 µa 

Ratio of Peak-to-Peak Highlight 
Video-Signal Current to RMS Noise 
Current for Bandwidth of 4.5 Mc. 30:1 37:1 —

Type 4416: 

Cathode Radiant Sensiiivity 
at 4400 angstroms  - 0.04 - µalµw 

Signal-0utput Current 
(Peak-to-Peak)  

Ratio of Peak-to-Peak High-
l ight Video-Signal Current 
to RMS Noise Current for 
Bandwidth of 4.5 Mc 

4 - 30 µa 

30.1 37:1 

RADIO CORPORATION OF AMERICA 
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4415, 4416 
a Ratio of dynode voltages is shown under fyyicai Ogera ling ra lves. 

within this range, the actual focusing-voltage value will not differ 
Dy more Lhen 2S from that for any other LUDe when all other oDerati nq 
Co ndlLlOn3 are held Co nit an tr I. e.. when dlffef ent to Des are op of at ed 
in She Same camera with the Same dell ecting yoke, with fixed focu3ing-
field current, with grid-X o.6 voltage at a fixed percentage of the 
photocathode voltage, and with all other voltaq e5 held [oast ant. 

~ Normal Setting of target voltage is +2 olts from target cutoff. The 
target suD DIY voltage should De adjustable from -g to +5 vnlis. 

d ~dju st to give the most uniformly shades picture near maximum signal. 
e DlfeCtiOn df CUfren[ Should Da Such that 8 north-Seeking. pole i3 

attracted to the image end of the fo cu3i ng coil, with the end scat Of 
located outside of and at the image end of the focusing coil. 

OPERATING CONSIDERATIONS 

The oberating position of these types should .preferably 
be such that any loose particlesin the neck of the tubes wi l l 
not fal l down and strike or bec-o me lodged on .the target. 
Therefore, it is recommended that these tubes never be operated 
in a vertical position with the Diheptal-base end up nor in 
any other position where the axis of the tubes with base up 
makes an angle of less than 20° with the vertical. 

PERFORMANCE CHARACTERISTICS 

Because of the high sensitivity of the 4416 in the blue 
channel, cameras employing the 4415-4416 set wi l l have greatly 
increased overall sensitivity. Color reproduction wi l l also 
be excel lent. With a lens opening of f/8, the set is capable 
of producing high-qual ity colorpictures when scenesi l luminated 
by incandescent l ight provide scene-luminance levels of 
approximately IOO:footlamberts. 

INSTALLATION PRECAUTION 

The 4416 has S-Il response and is specifical ly intended 
for use in the blue channel. Its sensitivity to blue l ight 
is nearly twice that of the 4415's. However, its low green 
response and negl igible red response restrict its use to this 
channel only. Either of the 4415's, which have the panchromatic 
5-10 response, may be used in the green or red channels. 
Improved performance is obtained, however, if the most sensitive 
of the 4415's is placed in the least sensitive of these 
two channels. 

If a replacement tube is desired for any given set of 
tubes, reference should be made in the replacement order to 
the serial numbers of the remaining tubes in the set. 

SPECTRAL-SENSITIVITY CHARACTERISTICS 
OF PHOTOSENSITIVE DEVICES HAVING 5-10 OR S-11 RESPONSE 

are shown at front of this Section 

V 

V 

V 
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4415, 4416 

3.00t,06 
135" +•002' 

DIA. ~ f• -,015" 

~ f ~ 
2.56•
t 

1

06" 

~ 1 

.425" 
1.025" 

.040" 
f.002" DIA. 

6 PINS 

JUMBO 
ANNULAR 

7-PIN BASE 

15.20" 
±.25 

2.OD t.04" 
DIA. 

SMALL-SHELL _ 
OIHEPTAL 

14-PIN BASE 
JEDEC GROUP Ss 

NQ BI4-45 

ENLARGED 

92CM-10154R1 

DETAIL OF BOTTOM VIEW 
OF JUMBO ANNULAR BASE 

CROSS-HATCHED I, 3F5 ~R. MIN. AREA IS FLAT 

LIES"R. MAX. 

SEE NOTE 1 

25 43 

.5"MIN. 

NOTE I: DOTTED AREA IS FLAT OR 
EXTENDS TOWARD DfHEPTAI-BASE 

END OF TUBE BY 0.060" MAX. 

Ai1NUtAR—BASE GAUGE 

ANNULAR VARIATIONS BETWEEN 

PINS AS WELL AS ECCENTRICITY 

OF NECK CYLINDER WITH RESPECT 
TO PHOTOCATHODE CYLINDER ARE 
HELD TO TOLERANCES SUCH THAT 
P 4N5 AND NECK CYLINDER WILL 
FIT FLAT—PLATE GAUGE WITH: 

a. SIX HOLES HAVING DIAMETER 
OF 0.065" t 0.001" AND ONE 
HOLE HAVING DIAMETER OF 
0.150" t 0.001". ALL HOLES 

HAVE DEPTH OF 0.265"t0.001". 

THE SIX 0.065" HOLES ARE 

ENLARGED BY 45° TAPER TO 

DEPTH OF 0.047". ALL HOLES 

ARE SPACED AT ANGLES OF 

51°26' t 5' ON CIRCLE DIAM—
ETER OF 2.500" t 0.001". 

b. SEVEN STOPS HAVING HEIGHT OF 
0. 187" t 0.001"~ CENTERED 
BETWEEN PIN HOLES TO BEAR 

.093"t.003" AGAINST FLAT AREAS OF BASE. 
DIA• c. RIM EXTENDING OUT A MINIMUM 

BOTTOM- VIEW 
OF O. f25" FR CM 2.812" DIAM-
ETER AND HAVING HEIGHT OF 
0.126" t 0.001". 

d. NECK-CYLINDER CLEARANCE 
HOLE HAVING DIAMETER OF 

2.200" t 0.001", 

RADIO CORPORATION OF AMERICA 
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4470 

Image-Intensifier Orthicon 
COMBINED IMAGE-CONVERTER & IMAGE ORTHICON SECTIONS 

THIN FILM SEMICONDUCTIVE TARGET 

~~ 

For Extremely Low-Light Level Television Cameras 

GENERAL 

Maximum Overall Length 22  qq in 
Greatest Diameter  5.016 in 
Operating Position .The tube should never be operated in a 

vertical position with the diheptal-base eed up nor in any 
other position where the axis of the tube with the base up 
makes an angle of less than 20o with the vertical. 

Weight (Approx.)   4 lbs 14 oz 

Image-Converter Section 

Spectral Response  S-20 
Wavelength of Maximum Response   4200 ± 500 angstroms 
First Photocathode, Semitransparent 

Useful =ize of   2 inches max diagonal 
Focusing Method  Electrostatic 

Image-Orthicon Section 

Heater, for Unipotential Cathode 
Voltage (AC or DC) 6  3 t IOq V 
Current at 6.3 v o  6 A 

Direct Interelectrode Capacitance 
Anode to al l ether electrodes  12 pF 

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Socket   Cinch Part No.3Mlq,a or equivalent 
Minimum Deflection-Coi l Inside Diameter  2-3/8 in 
Deflecting Coil  Cleveland Electronics, Part No.OY-I,b 

or equivalent 
Deflection-Coi l Length   5 in 
Focusing Coil  Cleveland Electronics, Part No.OF-2,b 

or equivalent 
..~", a Focusing-Coi l Length   10 in 

Al ignment Coi l   Cleveland Electronics, Part No.OA-3,b 
or equivalent 

Al ignment-Coi l length  15/16 in 
TERMINAL DIAGRAM (Bottom View) 

Shoulder Base: Keyed 
Jumbo Annular \7-Pin 

'"~~~ Pin 1 -Grid N~.6 
Pin 2- Second Photocathode 
Pin 3 -Do Not Use 
Pin 4- Do Not Use 
Pin 5-Grld No.S 
Pin 6 -Target 
Pin 7 -Do Not Use 

r Indicates a change. 

~nEo ~EAof 

ASK ~'>°oi~. none 

Direction of Light: Perpendicular 
to Large End of Tube 

Q RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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4470 
Image-Converter Section 

Two leads fitted with Alden Part No.81 1 1M, or equivalent. 

Black Lead—First photocathode 
Red Lead—Grid No.7 (Focusing Electrode) 

Image-Orthicon 

End Base: Small-Shell Diheptal I 

Pin 1 -Heater Pin 
Pin 2 -Grid No.4 Pin 
Pin 3 -Grid No.3 Pin 
Pin 4 -Do Not Use Pin 
Pin 5 - Dynode No.2 Pin 
Pin 6 - Dynode No.4 Pin 
Pin 7 -Anode Pin 

Section 

4-Pin (JEDEC No.Bl4-45) 

8- Dynode No.5 
9 - Dynode No.3 

10 -Dynode No. 1, Grid No.2 
11- Do Not Use 
12 -Grid No.1 
13 - Cathode 
14- Heater 

ABSOLUTE-MAXIMUM RATINGS 

Maximum Continuous Operating 
Photocathode Illumination 

Storage-Temperature Range 

Image-Converter Section 

First Photocathode Voltaged  -15000 
Grid-No.7 Voltage  1800 

With respect to First Photocathode 

Image-Orthicon Section 

Second Photocathode Voltage 
Grid-No.6 Voltage 
Target Voltage 
Positive Value  
Negative Value  

Grid-No.5 Voltage 
Grid-No.4 Voltage 
Grid-No.3 Voltage 
Grid-No.2 b Dynode-No. l Voltage 
Grid-No. l Voltage 

Negative bias value 
Positive bias value 

Peak Heater-Cathode Voltage 
H eater negative with respect to cathode. 
Heater pos i t i ve with respect to cathode . 

Anode-Supply Voltages 
Voltage Per Multiplier Stage  
Operating Temperature f 
Of any part of bulb 
At 3"-diameter end of tube (target section) 

Temperature Difference 
Between target section and any part hotter 
than image-orthicon target section . 

I x 10_6 fc 
oCOto50 

-550 
-550 

10 
10 

150 
300 
400 
350 

125 
0 

125 
10 

1350 
350 

35 
25 min 

5 

V 
V 

V 
V 

V 
V 
V 
V 
V 
V 

V 
V 

V 
V 
V 
V 

oC 
oC 

oC

TYPICAL OPERATING VALUES 

Image-Converter Section 
First Photocathode Voltaged  -10000 to -15000 V 
Grid-No.7 (Focusing Electrode) Voltage 89~ to 93% of First 

Photocathode Voltage 
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4470 
Image-Orthicon Section 

Second Photocathode Voltage  -400 to -540 V 
Grid-No.6 Voltage (Approx. 75q of Second 
Photocathode Voltage)  -300 to -405 V 

Target-Cutoff Voltageg   -3 to +I V 
Grid-No.5 Voltage Decelerator)  0 to 125 V 
Grid-No.4 Voltage Beam Focus)   I60 to 220 V 
Grid-No.3 Voltageh   225 to 330 V 
Grid-No.2 & Dynode-No. l Voltage  300 V 
Grid-No. l Voltage for Picture Cutoff -45 to -115 V 
Dynode-No.2 Voltage  600 V 
Dynode-No.3 Voltage  800 V 
Dynode-No.4 Voltage  1000 V 
Dynode-No.5 Voltage  1200 V 
Anode Voltage  1250 V 
Target-Temperature Range   35 to 45 °C 
Minimum Peak-to-Peak Blanking Voltage. 5 V 
Field Strength at Center of Focusing Coif 75 G 
Field Strength of Al ignment Coil 0 to 3 G 
a Made by Cinch Manufacturing Co., 1026 Sou ch Homan Ave., Chicago 24, 

Illinois. 
b Made by Cleveland Eleccr onics Inc., 1974 Eeat 61st Street, Cleveland, 
Ohio. 

o Image-Converter Section Electrode Lead 
d 

An optimum v lue of image-converter-eec ti on supply voltage is supplied 
wi ch each individual 4470. 

e Dynode voltage values ere shown under Typical Operating ra lue s. 
f The pe ra ci ng tempera cu re ay be 50° C max. wi chin a distance of 7" from 

the dihepcal base end of the tube. 

9 Normal setting of targget voltage +2 V from targget cu co ff. The car get 
supply voltage ah ould be edj useable from -3 co +5 V. 

h Adj use co give the moat uniformly shaded picture n r m ai goal. 
j Direction of current shoo ld be such theca north-seeking pole is attracted 

co the image end of the focusing coil, with indicator located oucsi de 
of and ac the image end of the focusing coil. 

OPERATING CONSIDERATIONS 

Signal current pro doted in the 4470 is directly proportional 

to the incident light level. Noise, on the other hand, is 

proportional to the square root of scanning-beam current. There-

fore, maximum signal-to-noise ratio is obtained only when that 
value of beam current necessary to just discharge the scene 
highlights is employed. The maximum ratio of signal-to-noise 
attainable from the 4470 approaches the signal-to-noise ratio 
of the photoelectron image of the first photocathode. This 
ratio is low, however, due to the sm ell number of quanta avail-
able at the very low light levels at which the 4470 is operated 
and also because the quantum efficiency of the photocathode is 
less than unity. 

When the 4470 is used in image-orthicon cameras, the follow-
ing instructions and camera modifications should befollowed: 

1. The camera should be of good electrical and mechanical 
design. 

2. Ahigh-voltage source must be provided to supply the neces-
sary voltage for the image-converter section of the 4470. The 
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4470 
positive terminal of - this voltage supply should be grounded 

and the negative terminal of the supply should be adjustable 
from -lOkV to -15kV for optimum pperation of the tube. This 
high-voltage supply should be connected to a voltage-divider 
network, such as that shown under Typical Image-Converter 
Section Voltage-Divider Arrangement, to obtain the properphoto-
cathode and grid-No.7 voltages. 

3. A spherical corrective lens system should be employed with 
the first photocathode (image-converter section) to minimize 
"pin cushioning" effects. The photocathode radius of curvature 
is 4 inches. The faceplate glass is 0.045 inch thick. 

4. The video signal should be passed through a 2 megacycle 
low-pass filter to obtain optimum signal-to-noise ratio at 
threshold light levels. 

5. Support for the image-converter section of the 4470 must 
be provided. Such support may be provided by any convenient 
method that does not introduce undue pressure to the "potting" 
material and thereby reduces its voltage-isolation properties. 
In addition, the mounting arrangement should not introduce 
torsion or forces that are perpendicular to the major axis of 
the tube. Any tube retaining plug or lens housing placed at 
the image-converter section (front end) of tube should be made 
of high-grade insulating material. 

6. The 4470 should be operated with the key pin of the base 
the direction of vertical scanning. 

SET-UP PROCEDURE 
The set-up procedure described below should be followed 

carefully to obtain optimum performance from the 4470. Care 

must be exercised at all times to prevent the inadvertent 

exposure of the 4470 to direct illumination from the sun or 

other bright light sources. The maximum first photocathode 

illumination level should not exceed 1x10-6 footcandle. 

The 4470 should be inserted in its socket with all camera 

voltages in the "off" position. Before applying the heater 
voltage make su re that no light isincident on the photocathode, 
i.e., make sure that all camera doors and light shields are 

closed and that the camera lens is capped. Allow the 4470 to 
warm ap for 2 mrnutes with only heater voltage applied. 

Carefully check the tamer a~ lens system for the proper 
combination of neutral-density filter and lens aperture that 
limits the illumination on the first photocathode to 1x10-6 

footcandle from a test chart or set-up scene. Now, uncap the 
lens after the lens system has been so adjusted. Apply the 
specified image-converter voltage to that section. NOTE: A 

specified voltage which assu res proper image-converter section 
operation is supplied with each individual 4470. 

Turn on scanning and image-orthicon-section voltage as 
indicated under Typical Operating Values making certain that 
the image-orthicon beam control (grid No.l) is adjusted to 
its most negative position and that the target-voltage control 
is adjusted to -3 volts, or its most negative position. The 
deflecting circuits must be adjusted for maximum output to 
assure overscanning of the target. 

V 
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4470 

Next, slowly adjust the beans control (grid No.l) until 
noise or a rough-textured picture of dynode No.l appears on 
the monitor. Cap the camera lens. Then adjust the beam control 
(grid No.l) and beam-focus control (grid No.4) so that the 
small white dynode spot appears on the monitor. 

Then adjust the alignment-coil current so that the small 
white dynode spot does not move when the beam-focus control 
(grid No.4) is varied, but simply goes in and out of focus, 
During alignment of the beam, and also during operation of the 
tube, always keep the beam current as low as possible to give 
the best picture quality and to prevent excessive noise. 

After the tube has warmed up for 1/4 hour, uncap the lens 
and point the camera at the test- pattern or test scene, again 
making sure the light level on the first photocathode is 
between 1 x 10-7 and 1 x 10-6 footcandle. The target voltage 
is then increased until the test pattern is just discernible 
on the monitor. This value of targetvoltage is known as the 
"target-cutoff voltage". The target voltage should then be 
raised exactly 2volts above the cutoff-voltage value, and the 
beam current control adjusted to give just sufficient beam 
current to discharge the highlights. 

Then adjust the lens to produce best optical focus and the 
voltage on the second (image orthicon) photocathode as well_as 
the voltage on grids No.4 and No.7 to produce the sharpest 
picture. 

At this point, attention should be given to the grid-No.S 
and grid-No.3 voltage controls. Grid No.S is used to control 
the landing of the beam on the target and consequently the 
uniformity of signal output. The grid-No.S voltage control 
should be adjusted to produce a picture that has most uniform 
shading from center to edge witi~ the lens iris adjusted to 
permit operation at the highest light level involved in the 
application. The value of grid-No.S voltage should be as high 
as possible consistent with uniform shading. Grid No.3 
facilitates a more complete collection by dynode No.2 of the 
secondaries from dynode No.l. The grid-N o.3 voltage control 
should be adj usCed to produce the maximum signal output and 
uniformity. 

Now with a test pattern consisting of a straight line 
centered on the face of the 4470 adjust the voltage on grid 
No.6 along with the voltage on the second photocathode to 
produce a sharply focused straight line on the monitor. 
Improper adjustment of the grid-No.6 voltage control will 

s uln in the'straight-line pattern being reproduced with a 
slight S-shape. 

Scanning may be adjusted until the target just fills the 
monitor picture. 

The above adj ustments constitute arough setup of the 4470. 
Final adjustments necessary for the 4470 to produce the best 
possible picture include realignment of the beam with the 
lens capped. . Beam alignment is necessary after each change 
of the grid-No.S voltage control and sometimes after each 
adjustment of the grid-No.3 voltage control. 
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4470 

TO REGULATED 
DC POWER SUPPLY R3 

(NOTE I) 
~" R 

With the camera operating at the desired illumination 
level, the beam current should be slowly decreased by ad-
justing the grid-No.l voltage control to the point where the 

beam is just sufficient to discharge the highlights of the 
picture. Each change of scene illumination should be ac-

companied by appropriate changes in the beam current and 

amplifier gain to obtain the best contrast and signal-to-noise 

ratio for each new scene condition. 

For stand-by operation, adjust scanning for over-scan, 
cap camera lens, turn off image-converter voltage, and keep 

the beam and target voltage on. 

To turn the 4470 off, put the camera in the standby oper-
ation described above, then adjust the target voltage to -3 

volts, or its most negative position, turn the beam control 
(grid No.l) to its most negative position and immediately 
thereafter turn off all other image-orthicon voltages. To 
turn tube on again, repeat the set-up procedure. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PfIOfOSENSITIVE DEVICE HAVING S-20 RESPONSE 

is shown at front of this section 

TYPICAL IMAGE-CONVERTER SECTION 
VOLTAGE-DIVIDER ARRANGEMENT 

TO FIRST PHOTOCATHODE 
(BLACK LEAD OF 4470) 

TO GRID N0.7 (FOCUSING 
R2~—ELECTRODE) (RED LEAD 

OF 4470 

GROUND (NOTE 2) 

Pi, Aa: S megohm s, 2 wa RPC HBMW, or eq~ivalen t. 
flp: 5-megohm pocenci om ecer, 2wects, Claroacac Series 51, or equival rnc. 

By, fls: 30 me gohms, 2 watts, BPC HBMW, or equi val enc. 

Note I: Adjustable between approximately 10 kV and 15 kV. 

Note 2: The positive high voltage lead should also be connected 
to the camera power supply ground. 

Note 3: All components of this voltage-divider network must be 
isolated from ground. The control shaft of the focusing-
electrode potentiometer (R2) must be of insulating material and 
protrude through the wall of the housing through a grounding 
bushing. The compartment i which this voltage-divider net-
work is housed should be filled with LTV-602 clear potting 
compound, or equivalent. This voltage-divider network packaged 
in suitable housing with high-voltage leads and connectors, is 
available from RCA as Dev. Part No.C21054. 
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4470 

DIMENSIONAL OUTLINE 

~ 5.000±.031  
aa. 

IMAGE—
CONVERTER 

SECTION 

22.14 
±.30 

IMA6E—
ORTNICON 
SECTION 

3.50 
2.03 

12.64 
2 23 

3.00 
t.06 
DIA. 

1
.425 

±.025 

.040 
1.002 DIA. 

6 PINS 

JUMBO 
ANNULAR 

7-PIN BASE 
NOTE 2 

2.00 
t.06 

,
S
E
A
p
B
EEJE 
6 

Ns BM-45 

Imo— —2,103.01 DIA. 
I NOTE I 

SILICONE RUBBER 
POTTING COMPOUND 

I/4 MAX. DIA. 

BLACK LEAD 
NOTE 4 

ALDEN PART N0. eIII M, 
OR EQUIVALENT 
NOTE 3 

azLM-Isar 

DIMENSIONS IN INCHES 
Note I: The window area of the first photocathode is con-
centric with the image-converter section cylinder, and the 
image-orthicon section cylinders within 0.100" of the major 
axis of the tube. 

Note 2: The index of the annular base and the key of the 
diheptal base are aligned within 3 7° with reference to the 
annular index pin. 

Note 3: Alden Products Company, 9140 North Main Street, 
Brockton 64, Mass. 

Note 4: Lead length is 28 ± 1/4" from potting to end plu q. 
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4470 

ENLARGED—BOTTOM VIEW 
r  2.500 

DIA. 

36.5210°

'~1 

DIMENSIONS IN INCHES 

RED LEAD 

V~ I/21NCH 
Y~ M4%. 

BLACK LEAD 

.091 1.003 
DIA. 

ANNULAR—BASE GAUGE 
Angular variations between pins as well as eccentricity of neck 

cylinder with respect to photocathode cylinder are held to toler-

ances such that pins and neck cylinder will fit flat-plate gauge 

Detai l of Bottom View with: 

of Jumbo Annular Base a. Six holes having diameter of 
0.065" f 0.001" and one hole 

CROSS-HATCHED 
having diameter of 0.150" ± 

AREA IS FLAT 1.315 R. MIN. 0.001". All holes have depth 

f I,IBS R. MAX. of 0.265" ± 0.001". The six 
0.065" holes are enlarged by 
45° taper to depth of 0.047". 

5'43 All holes are spaced at angles 
of 51~26~ ± 5~ rclediam-
eter of 2.500" ±u0c001". 

b. Seven stops having height of 
0.187" ± 0.001"; centered 
between pin holes, to bear 
against flat areas of base. 

c. Rim extending out a minimum of 
0.125" from 2.812" diameter 
and having height of 0.126" ± 
0.001". 

DIMENSIONS IN INCHES d. Neck-cylinder clearance hole 

Note I: Dotted area is flat or 
having diameter of 2.200" ± 
0.001". 

extends toward diheptal-base 
end of tube by 0.060" max. 

y 

SEE NOTE I .5 MIN. 
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4470 

Typical Limiting Resolution Characteristic 

ILLUMINATION:2870'K INCANDESCENT ATTENUATED WITH INCONEL°
FILTERS, OR EQUIVALENT 

TEST PATTERN:HIGH-CONTRAST, SQUARE-WAVE RESOLUTION 
PATTERN (BACK-L GHTED) 

STANDARD AMERICAN TV SCANNING RATES 
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4470 

Typical Signal-To-Noise Characteristic 

ILLUMINATIldN:2870°K 
INCONEL 

BANDWIDTH 
STANDARD

INCANDESCENT ATTENUATED WITH 
FILTERS, OR EQUIVALENT 

OF SYSTEM=BMHa 
AMERICAN TV SCANNING RATES 
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Typical Light Transfer Characteristic 

ILLUMINATION:2870°K 
FILTERS, 

STANDARD 
OR EQUIVALENT 
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4478 
Vidicon 

Magnetic Focus 1" —Diameter Magnetic Deflection 

For Non-Critical Industrial and Consumer 
Product Closed-Circuit TV 

The 4478 is the same as the 77358 except for the following 

items: 

TYPICAL OPERATION AND PERFORMANCE DATA 

Low-Voltage Operation 

Grid-No.l Voltage for Picture Cutoff° . . . .-45 to-110 V 

Lag —Per Cent of Initial Value of Signal-

'" Output Current 1/20 Second After 

Illumination is Removed: b 

Maximum Value  30 % 

Limiting Resolution: 

At center of picture —Typical value . . 650 TV 
lines 

AVERAGE SENSITIVITY OPERATION 

Faceplate Illumination (Highlight)   1 

Target Voltage c' d  lOto70 

Dark Currents  0.02 

Minimum Signal-Output Currentf   0.12 

a 

b 

d 

fc 

V 

/~ 

With no blanking voltage on grid No.l. 

For initial signal-output current of 0.3 microampere and a 

dark current of 0.02 microampere. 

The target voltage for each tube must be adjusted to that 

value which gives the desired operating signal current. 

Indicated range serves only to illustrate the operating 
target-voltage range normally encountered. 

e The deflecting circuits must provide extremely linear 

scanning for good black-level reproduction. Dark-current 

signal is proportional to the scanning velocity. Any 

change in scanning velocity produces ablack-level error 

'~ in direct proportion to the change in scanning velocity. 

f Defined as the component of the highlight target current 

after the dark-current component has been subtracted. 
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4478 
DIMENSIONAL OUTLINE-Dimensions in Inches (mm) 

1 125 
:ao 
zese 
4.2 

fACEPLACE 
~50 I (see Note) 

.175 
1444) 

6.25 
f.25 
/158.81 
t69 

NOTE: 
Faceplate glass is Corning No.7056 having a thickness 
of 0.094" ±0.012r'. 

METAL 
TARGET 
FLANGE 

1.020 ±.035 
(25.91 ± 89~ 

BASE 
JEDEC Na E9-I I 

SPURIOUS SIGNAL TEST 
For scanned area of 1/2" x 3/8" 

Equivalent 
Number o4 

Roster Linea 
Zone 1 

Allowad Spas 
Zorre Z 

Allowed Spots 

over 6 0 0 

6 but not 
including 4 0 2 

4 but not 
including 1 3 4 

1 a less ' ' 

92L$-223]RI 

Minimum sepazation between 

any 2 spots greater than 1 ras-

ter line is limited to 16 raster 

lines. 

*Spots of this size are allow-

ed unless concentration cau-

ses a smudged appearance. 

`„' 

`v 

LJ U~JU 
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Components 

DATA 



4478, 4488 
Vidicons 

MAGNETIC FOCUS I"-DIAMETER MAGNETIC DEFLECTION 

For Televising Live Scenes in Educational, Industrial, 

and Other Closed-Circuit TV Applications Where 

Broadcast-Quality Scene Reproduction is Not Essential 

The 4478 and 4488 are the same as the 7735B except for the 

following items: 
GENERAL 

Photoconductive Layer (4478) 
Maximum useful diagonal of rectangular 
image (4x3 aspect ratiola 

TYPICAL OPERATION AND PERFORMANCE DATA 

4478 4488 
Grid-No.l Voltage for Picture 
Cutoffb -45 to -I 10 -45 to -100 V 
Limiting Resolution° at Center 
of Picture 
Typical value   700 700 TV lines 
Minimum value   600 625 TV lines 

Average-sensitivity operation — 1.0 footcandle on faceplate 

4478 4488 

Faceplate Illumination 
(Highl ight)   I.0 I.0 fc 
Target Volta~ed~e   10 to 70 12 to 53 V 
Dark Current   0.035 0.030 µA 
Signal-Output Current9

Typical   0.265 0.270 µA 
Minimum   0.240 0.250 µA 

a Ori en ce ci on of quality rec can gle — Proper o e ca cion i obtained when 
the horizontal s entially parallel co the plane passing through 
the cube axis and ashoresp in. 

b Wi ch no blanking voltage on grid No. 1. 
a Ampli7735Dr asp on se values will be correspondingly lower than chose of 

ype 
d -The ter get volts ge for each tube use be adj usced to chat value which 

gives the desired operating signal current. 
e Indicated range for each type of s ~ only co illustrate the 

operating target-voltage range normally encoun ce re d. 

t The deflecting c ui ca must provide ezcremely linear s ing for good 
black-level reproduction. Dark-current signal is proportional co the 

rag velocr cy. Aay change i ,.r g velocity produces a black-
le el a ror n direct propor ro.. o cehe change rn ecann ng veloc cy. 

B Defined a the component o£ the thigh li ght target current of ter the 
dark-current component has been subcrac tad. 
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4478, 4488 

1.125 
_+.010 
DIA. 

6.25 
t.25 

DIMENSIONAL OUTLINE 

FACEPLATE 
METAL 
TARGET 
FLANGE 

1.020 +.030 
-.035 

DIA. 

BASE 
JEDEC 

NO.EB-11 

92CS-13504 

DIMENSIONS IN INCHES 

cote: Type 4488 has portion of 
face masked similar to type 
1735B. 

SPURIOUS SIGNAL TEST 

4478 

For scanned area of 1/2" x 3/8" 

Equivalent 
Number of 
Raster 
Lines 

Zone I 
Allowed 
Spots 

Zone 2 
Allowed 
Spots 

over 6 0 0 
6 but not 
including 4 0 2 

4 but not 
including 1 3 4 

1 or less footnote footnote 
h h 

4488 

For scanned area of 1/2" z 3/8" 

Equivalent 
Number of 
Raster 
Lines 

Zone I 
Allowed 
Spots 

Zone 2 
Allowed 
Spots 

over 4 0 0__ 
4 but not 

_ _ _ 

including } 0 1 

3 but not 
including 1 2 3 
1 or less footnote footnote 

h h 

Minimum separation between any 
2 spots greater than 1 raster 
l ine is l imited to 16 raster 
l ines. 

h Spoca of chi allowed 
nle ntr ereion ecauses a 

smudged appearance. 
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4620 

Half-Wave Mercury-Vapor Rectifier 
For Nigh-Voltage, High-Current Recti-
fier Service with "Fault" Protection 

The g62o is the same as the 85ry—B except .fora shield adjacent 
to the filament to protect the filament in the event of arc —
back. 
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4622 

Beam Power Tube 
CERMOLOX` 

CONDUCTION COOLED 
FOR USE UNDER SEVERE 

SHOCK AND VIBRATION 

MATRIX-TYPE CATHODE 
4500 WATTS PEAK POWER 

OUTPUT AT 1215 Mc 

The g6a2 is the same as the ry6gq exceyt for the following items: 

Mechanical: 

Socket: 
For use at frequencies higher 
than 400 Mc  See Mountrng Arrangement 

Thermal: 

Conduction-Cyl inder Temperature  250 max. °C 
Seal Temperature (Plate, grid No.2, 

grid No.l, cathode, and heater)  250 max. °C 
Cool ing, Conduction: 

The conduction cyl inder must be thermal ly coupled to a 
constant-temperature device (heat sink—sol id or l iquid) to 
l imit the conduction cyl inder to the specified maximum value 
of 250° C. The plate, grid-No. 2, grid-No. 1, cathode, and heat-
er terminals may also require coupl ing to the heat sink to 
l imittheirrespective sealtemperaturetothe specified maximum 
value of 250° C. 

SKETCH GI 

.002 MAX. CLEARANCE 
GAUGE RING 

1 
± 0001 

I

~; 
i 

I\ 
~ `~ L 

Jam% 

Y 

.960 
3.001 

.600 
1.001 

340 
1.001 

±.001 

//~~~ 

~/~ 

~~
D
~
l~~

~,
i
~i

l
/

,v~%~/~
/J

P 
.239 ±.001 

H9 
.070 1.001 9215-12221 

DIMENSIONS IN INCHES 

The axes of the cyl indrical holes H 1 through HS and the 
axis of post P and coincident within 0.001". 

The axes of the gauge ring I.D. and gauge ring O.D. are 
coincident within 0.001". 

Hp 
1.315 

GAUGE RING 
O.D. 

GAUGE RING 
I.D. 

.952 t 001 

HI 
I.I Ie 1.001 

H2 
1.018 1.001 

H3 
763 2.001 

Hq 
.518 ±.001 

.100 .002 
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4622 
900 1.005 

NOTE 2 

CONDUCTION 

~ I
CYLINDER 

~~~~_/ 
PLATE 

PLATE 
TERMINAL 
CONTACT 
SURFACE 
(NOTE 1) 

i i 
i 

~1 

GRID-Nw 2 
TERMINAL NOTE 3 ~. 
CONTACT ,g85 MIN. 2 
SURFACE 

NOTE I .060 MIN. 

:r''

} MIN. 

,u,.~:
`>~ fi4f: ~' t 

} ±.015 .100 MIN~~ 

/ ~~ 
025 GRID-Nat 'MIN. ±,025 TERMINAL 

CONTACT 
SURFACE 
(NOTE D 

STIPPLED REGIOfv 
(NOTE 3) 

~~~ CERAMIC 

.Fail ~.. 
F N 

sY~A' 

I PLATE-CORE 
,7B0 TEMPERATURE 
MIN. MEASUREMENT POINT 

~~  j 

0 MIN. IfNIN. 

I.Ogg 1
:;~ MIN. 

~fNIN. 
.M~~ 

.T35 MIN. MIN. 
.320 

.095 ±.020 
MIN. 

1.880 
±.050 

~4~ 
MIN. 

.260 MAX. 
_ NOTE 3 

" —NOTE I 
HEATER TERMINAL 
CONTACT SURFACE 

(NOTE D 

•ELECTRODE-TEMPERATURE 
MEASUREMENT POINT 

HEATER-CATHODE 
TERMINAL 

CONTACT SURFACE 
(NOTE I) 

vzcM-Iro9eai 

DIMENSIONS IN INCHES 

Note I: With the cyl indrical surfiaces of the plate termi-
nal, grid-No.2 terminal, grid-No. l termi nal, heater-cathode 
terminal, and heater terminal clean, smooth, and free of 
burrs, the tube wi l l enter a gauge as shown in sketch G I. 
The tube is properly seated in the gauge when a 0.010" 
thickness gauge I/8" wide wi l l not enter between aheater-
cathode terminal and the bottom surface of H4, The gauge 
is provided with a slot to permit making measurement of 
seating of heater-cathode terminal on bottom of hole H4 . 

Note 2: With the tube seated in gauge and with the conduc-
tion cyl inder clean, smooth, and free of burrs, the gauge 
ring wi l l sl ip over conduction cyl finder as shown in sketch 
G I' 
Note 3: Keep al l stippled renions clear. Do not al tow con-
tacts orcircuit components to protrude into these annular 
volumes. 

I.C~ 0 
±.030 

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



4622 
SUGGESTED MOUNTING ARRANGEMENT 
d LAYOUT OF ASSOCIATED CONTACTS 

r 

L 

1.250 i.001~ 
DIA. 

1.155 L001 
DIA. 

.905 1.001 
DIA. 

.650 ±.001 
DIA. 

SEE DETAIL°A~ 

.051 

.051—+~ 

.265 x.005 
~—

1 

~~NOTE I 

No.97-252" 

.850 
Na 97-253% ±•005 

Na97-254* r 
{ .360 

No.97- .145 x.005 
. 255" x.005 

—140 1.005 
350 x.001 DIA. 

F - .094' DIA. 

«.g.5 * CONTACT RING 
— ' MADE BY INSTRUMENT 

~ SPECIALTIES CO. 
_~ LITTLE FALLS, N.J. 

—~ 6 
x.005 

.156 x.001 —~ 
r~ 

DIA. 
DETAIL "A 

DIMENSIONS IN INCHES 

92CM-1087583 

Note I : If a clamp is used, it must be adjustable in a 
plane normal to the major tube axis to compensate forvar-
iations in concentricity between the conduction cyl inder 
and the contact terminals. 

RADIO CORPORATION OF AMERICA DATA c 

Electronic Components and Devices Harrison, N. 1. 6-6a 



4622 
COOLING CHARACTERISTICS 
Typical Clamp Conduction-Looting Syst®m 

A AND A=CONDUCTION CYLINDER AT AVERAGE OF TC 1,2 ANDS 
A AND 8~= HEAT SINK (CHASSIS) AT AVERAGE OF TCd,5,6 AND7 
TC»THERMOCOUPLE 

.890 

TCq 

TC3

.906 
1.001 

OI A, ~~ 

DIMENSION IN INCHES 

/ HEAT SINK 

~T 
• 

.750 

.. zso1q~111~~:ii ~; ...  se:::...........w::~:n:ee:! ............. "".'• iixlN ~i;xynwnmmngnunnnnmmmnym 

~ ~; i~.:w: n:~  : ~..~ . r
-~~s~~~r;lIC uuu~ii~~iiiiiiiir%'s:ii~iiiirmn

200  1!~' =~~nsiii! 'iii °~iimm~ue::~innnmmununn 
:sin "r ~e:e_ ... 
::iii ~'_:. "' 

lHtllllilllllii? ' Illlllllllllllillllllillllfllll ~~  
 in:an:amun::~::::: 

mmmunnnuunn iiiii mmmnni~iiiNNiiiu 
lIINIIIIIIIIIIINNIIINI~ Illllill Ililgf~~ NII~lIIN~ Nlli 

illfll~liiii1111111111111811N1~lllli~ Illl~lllnll~lglll 
SO 100 50 200 250 

PLATE DISSIPATION—WATTS 
300 

92CM -10872 
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4654/5762 
Power Triode 

Forced-Air Cooled 
VHF Grid-Drive or Cathode-Drive Operation 

6350 Watts VHF TV 
Output at 216 MHz 

~*- .ELECTRICAL 
Filamentary Cathode, Thoriated-
Tungsten Type: 

Voltage (ac or dc)  

~. 

~000 watt: cw 
Output of 30 MH z 

(12.6 typical V 

((13.2 max. V 
Current: 

Typical value et 12.6 volts   29 A 

Maximum value for starting, 
even momentarily   175 A 

Cold Resistance   0.052 SZ 

Minimum heating time   15 s 

Amplification Factor   29 

Direct Interelectrode Capacitances: 

Grid to plate  21 pF 

Grid to filament  19 pF 

Plate to filament   0.5 pF 

MECHANICAL 
Operating Position  Vertical, either end up 
Overall Length  (181.1 mm) ? .13 max. in 
Greatest Diameter   (119.1 mm) 4.69 max. in 

^..,Terminal Connections   See Dimensional Outline 

Radiator   Integral part of tube 

Weight (Approx.)  (2.8 kg) 6-1/4 lb 

THERMAL 

Terminal Temperature (Plate, 
grid and filament)   250 max. ° C 
?late-Core Temperature   250 max. °C 

Envelope Temperature l at hottest point) 250 max. °C 

AF POWER AMPLIFIER &MODULATOR —CLASS B°
Maximum CC$ Rmings, Absolute-Maximum Values: 

"'`l~C Plate Voltage   6200 max. V 
,vlax.~ignal DC Plate Current   1.5 max. A 
Max.-Signal Plate Input   8700 max. W 
Plate Dissipation   5000 max. W 

~~U LJ 
Electronic 
Components 

DATA i 
8-69 



4654/5762 
Typical Operation: 

Values are for 2 tubes 

DC Plate Voltage   4700 V 

DC Grid Voltage   -200 V ~..r 

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 SZ 

Max.~ignal Driving Power (Approx.)   195 W L,~ 
Max.-Signal Power Output (Approx.)   8800 W 

GRID MODULATED RF POWER AMPLIFIER —

CLASS C TELEVISION SERVICEb

Synchronizing-level conditions per tube unless otherwise spec-

ified. At frequency of 54 to 216 MHz. 

Maximum CCS Ratings, Absolute-Maximum Values: 

DC Plate Voltage   3700 max. V 
DC Grid Voltage (White level)   X00 max. V 

DC Plate Current   1.9 max. A 
DC Grid Current (Pedestal level) 0  225 max. A 

Plate Input   6500 max. W 

Plate Dissipation   5000 max. W 

Typical Operation in Cathode-Drive Circuit: 
Bandwidthc of 8.5 MHz 

DC Plate Voltage   3200 V 
DC Grid Voltage: 

Synchronizing level   -110 V 

Pedestal level   -220 V ~,.i 
White level   X520 V 

Peak RF Grid Voltage   435 V 
DC Plate Current: 
Synchronizing level   1.8 A 

Pedestal level   1.25 A 

DC Grid Current (ApproxJ: 
Synchronizing level 0  400 A 

Pedeatallevel   0.130 A 

Driving Power (Approx.): 
Synchronizing level   770 W 

Power Output (Approx.): 
Synchronizing level   4000 W ~"" 
Pedestal level   2300 W 

~~U LJ 
Electronic 
Components 

DATA 1 



4654/5762 

RF POWER AMPLIFIER — CLASS B TELEVISION SERVICEh

rte►, Synchronizing-level conditions pertube unless otherwise spec-

ified. At frequency of 54 to 216 NIHz. 

Maximum CCS Ratings, Absolute-M¢ximum Values: 

DC Plate Voltage  4500 max. V 

DC Plate Current   2.0 max. A 
,,..,,~ DC Grid Current (Pedestal levell   0.325 max. A 

Plate Input   9000 max. W 

Plate Dissipation   5000 max. W 

Typical Operation in Cathode-Drive Circuit: 
Bandwidths of 10 MHz 

DC Plate Voltage   3000 

~`DC Grid Voltage  -105 

Peak RF Grid Voltage: 

8.5 MHz 
3200 

-110 

6.0 MHz 
4300 

-150 

V 

V 

Synchronizing level . . . 380 435 500 V 
Pedestal level  290 310 355 V 

DC Plate Current: 
Synchronizing level ... 1.8 1.8 2.0 A 

Pedeatallevel  1.36 1.35 1.5 A 

DC Grid Current: 
Synchronizing level ... 0.265 0.400 0.439 A 

Pedestal level  0.115 0.130 0.118 A 

Driving Power (ApproxJ: 
Synchronizing level  625 770 983 W 

Power Output (Approx.): 
Synchronizing level  3150 4000 6350 W 
Pedestal level  1800 2300 3590 W 

.~ PLATE MODULATED RF POWER AMPLIFIER —
CLASS C TELEPHONYb
Carrierconditions per tube for use with a maximum modulation 
factor of 1.0. See Ratings vs. Frequency Chart. 

Maximum CCS Ratings, Absolute-h1¢ximum Values: 

DC Plate Voltage   5000 max. V 
^ 'DC Grid Voltage   -1000 max. V 

DC Plate Current   1.0 max. A 
DC Grid Current   0.3 max. A 
Plate Input   5000 max. W 

Plate Dissipation   3300 max. W 

'" , 'Typical Operation in Grid-Drive Circuit: 
Up to At 

30 MHz 110 MHz 

DC Plate Voltage   4700 4000 V 

LJ U~~ 
Electronic 
Components 

DATA 2 
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4654/5762 
DC Grid Voltage  X00 X50 V 

From a grid resistor of  1425 1460 ~ 
Peak RF Grid Voltaged  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 in Cothode-Drive Circuit: 

DC Plate Voltage  4700 4000 V 
DC Grid Voltage  -400 -350 V~"" 

From a grid resistor of  1425 1460 ~ 
Peak RF Grid Voltage  675 600 V 
DC Plate Current  0.96 0.93 A 
DC Grid Current(ApproxJ  0.28 0.24 A 
Driving Power (Approx.) e  720 600 W 

Power Output (ApproxJ  4200 3200 Wti—

RF POWER AMPLIFIER & OSC. — CLASS C TELEGRAPHYh

AN D 

RF POWER AMPLIFIER — CLASS C FM TELEPHONYh

See Ratings vs. Frequency Chart 
Maximum CC$ Ratings, Absolute-Maximum V¢lues: 

DC Plate Voltage   6200 max. V 
DC Grid Voltage   -1000 max. V 
DC Plate Current   1.4 max. A 
DC Grid Current   0.3 max. A 
Plate Input   8700 max. W 
Plate Dissipation   5000 max. W 

Typical Operation in Grid-Drive Circuit: 
Up to 30 MHz 

DC Plate Voltage   6000 V.._. 
DC Grid Voltage: 
From a fixed supply of   -550 V 
From a grid resistor of   1900 Sl 
From a cathode resistor of   360 SZ 

Peak RF Grid Voltage   875 V 
DC Plate Current   1.25 Ate' 
DC Grid Current (Approx.)  0.290 A 
Driving Power (Approx.)   225 W 

Power Output (Approx.)   6000 W 

Typical Operation in Cathode-Drive Circuit: 
Up ro At At 

30 MHz 110 MHz 220 MHz `~ 

DC Plate Voltage   6000 5000 4300 V 

~~u LJ 
Electronic 
Components 

DATA 2 



4654/5762 
DC Grid Voltage: 

From a fixed supply of  -550 X40 -200 V 
~'"''^ From a grid resistor of  1900 1225 807 ~ 

From a cathode resistor of . 360 208 134 ~ 
Peak RF Grid Voltage  875 625 432 V 

DC Plate Current  1.25 1.35 1.25 A 

DC Grid Current (ApproxJ 0.290 0.275 0.25 ~A 

Driving Power (Approx.)  1225 1000 542 W 

^Power Output (ApproxJ  7000 5500 4000 W 

SELF-RECTIFYING OSCILLATOR OR AMPLIFIER —
CLASS Cb
See Ratings vs. Frequency Chart 

Maximum CC$ Ratings, Absolute-Maximum Values: 

^AC Plate Voltage (RMS)  7000 max. V 
ilC Grid Voltage   -300 max. V 
DC Plate Current   0.635 max. A 

DC Grid Current   0.135 max. A 
Plate Input f   4900 max. W 

Plate Dissipation   5000 max. W 

Typical Operation: 

AC Plate Voltage (RMS)  6600 V 

DC Grid Voltage  -127 V 

DC Plate Current   0.625 A 
DC Grid Current(ApproxJ   0.105 A 
Driving Power (Approx.)g   60 W 
Power Output (Approx.)   3350 W 

AMPLIFIER OR OSCILLATOR —CLASS Cb
With sepazate, rectified, unfiltered., single-phase, full-wave 

"^ date supply. See Ratings vs. Frequency Chart. 

Maximum CCS Ratings, Absolute-Maximum Values: 

DC Plate Voltage   5600 max. V 
DC Grid Voltage     X00 max. V 
DC Plate Current   1.25 max. A 

„ADC Grid Current   0.270 max. A 
'late Input   8600 max. W 

Plate Dissipation     5000 max. W 
Typical Operation: 

DC Plate Voltage   5000 V 
DC Grid Voltage  -260 V 

~l~C Plate Current   1.2 A 

~C Grid Current (ApproxJ   0.260 A 

Driving Power (Approx.) I   150 W 
Power Output (ApproxJ   5650 W 

U U~~ 
Electronic 
Components 

DATA 3 
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4654/5762 
CHARACTERISTICS RANGE VALUES 

Filament Current  
Amplification Factor  
Grid-Plate Capacitance  
Grid-Filament Capacitance  
Plate-Filament Capacitance 
Grid Voltage  
Plate Voltage  
Plate Voltage  
Useful Power Output  

Note Min. Max. 

k 27 31 A~--
k,m 25 33 
— 18.7 22.7 pF 
— 15.5 22.5 pF 
— 0.38 0.62 pF 
k,n -125 -190 V 
k,p 1350 1750 V`, 
k,r 2600 3400 V 
k,s 3 — kW 

Footnotes (a) and (b) apply to the RCA Transmitting Tub 

Operating Considerations given at front of this section. ~ 

See Classes of Service — AF Power Amplifiers. 

b See Classes of Service—RF Power Amplifiers orOscillators. 

a Computed between ~ dB points in a single-tuned circuit 
and based on the tube output capacitance only. 

d Driver modulated approximately 30%. 

Carrier power of driver modulated 100%. 

f Plate input is 1.11 times the product of the ac voltage(nns) 
and the do plate current. 

9 From aself-rectified driver. 

h Plate input is 1.23 times the product of the do plate voltage 
and the do plate current. 

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

k With 12.6 volts rms on filament. 

"' With do grid voltage of -25 volts measured from center tap 
of filament supply, and do plate voltage adjusted to giv 
do plate current of 0.5 ampere. ~ 

" With do plate voltage of 4000 volts, and do grid voltage 
adjusted to give do plate cuaent of 0.05 ampere. 

P With do grid voltage of 0 volts measured from center tap 
of filament supply, and do plate voltage adjusted to givr 
do plate current of 0.5 ampere. ~ 

~~u U 
Electronic 
Components 
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4654/5762 

r With do grid voltage of -50 volts measured from center tap 
of filament supply, and do plats voltage adjusted to give 

'~' do plate current of 0.5 ampere. 
s In aself-excited, coaxial, oscillator circuit and with do 
plate voltage of 5000 volts, do plate current of 1.1 amperes, 
grid resistor of 1500 ± 10% ohms, do grid current of 0.250 
to 0.300 ampere, and frequency of 110 MHz. 

,~,,eFORCED-AIR COOLING 
Air Flow: 

Through Radiator —Adequate air flow, to limit the 
plate-core temperature to 250° C, should be delivered 
by a blower through the radiatA~r before and during the 

"'' application of all voltages to the tube in accordance 
with "Typical Air-Cooling Characteristics". 

To Grid and Filament Terminals — 10 min. cfm. The 
specified air flow from aone-inch dia. nozzle, or as ob-
tained by deflectors, should be directed into the fila-
ment header before and during the application of any 

voltages in order to limit the temperature of the filament 

and grid terminals to 250°  C. 

During Standby Operation—CooBng 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. 

RATINGS VERSUS FREQUENCY 

Frequency has a limiting effect on certain critical 
parameters. These parameters include: plate voltage, 
plate input, grid voltage, and grid current. The permis-
sible percentage of maximum rated value for these 
parameters varies with frequency and service. The 
service falls into two categories: 1. Television Class 
B or C service, and 2. all other recommended service. 
All other recommended service includes: 

^` Class C Telephony, Plate lrlodulated 
Class C Telegraphy and FM Telephony 
Class C Amplifier or Oscillator (self-rectifying) 

U v~U LJ 
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4654/5762 

Class C Amplifier or Oscillator (with sepazate recti-
fied unfiltered plate supply) 

PERMISSIBLE PERCENTAGE OF MAXIMUM RATED VALUES 

Service TV 

(B, C) 
All Other Service 

Frequency 54 to 30 110 220 MHz 
216 

~ 

Plate Voltage 100 100 84 72 % 
Plate Input 100 100 84 72 % 
Grid Voltage 100 100 100 60 % 
Grid Current 100 100 100 83 % ~ 

ELECTRICAL 

Filament 
The filament is center-tapped in order to minimize the 
effect of filament lead inductance, and not to permit 
operation of the two sections in parallel. At the higher 
frequencies, all three filament leads should be connec-
ted in pazallel by means of rf bypass capacitors. Any 
one of these three leads may then be used as the rf 
return to the filament. 

MECHANICAL 

Mounting 
The tube requires a clamp support for the radiator 
(plate connection), a flexible connector for the grid-
terminal flange, and three connectors for the filament 
leads. The tube should be supported in a vertical posi-
tion with either end up or down. If the tube is subjected 
in service to considerable vibration, it is advisable to 
support the mounting by means of a spring suspension. 
The installation of all wires and connections must be 
made so that they will not intrude upon the stippled 
area. 

... 
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4654/5762 
DIMENSIONAL OUTLINE 

SEE NOTE I 

FILAMENT I~ 

AIR 
DEFLECTOR-,*  - 

FLANGE 
(GRID) 

r~ 
r` 

-s 

C 

AIR DEFLECTOR 

f E 
MULTIPLE 
RIBBON LEADS 

FILAMENT 
MID-TAP 

--FILAMENT 2 i 
G i
REFERENCE 
SURFACE 

-RADIATOR 
(PLATE) 

EXHAUST TUBE 
CAP, MAKE NO 
CONNECTION 

-~- R 

  B 

l._p 

~;~~:':~'] NOTE 2 • TERMINAL TEMPERATURE 
MEASUREMENT POINT 

CERAMIC INSULATOR 
~. AIR FLOW 

92 L M - 2959 

NOTES FOR DIMENSIONAL OUTLINE 

1. Plane of filament leads will not deviate more than 3'/x°
from plane passing through AA', normal to grid flange. 

"~ 2. Keep all stippled regions clear. In general do not allow 
intrusions into these annular regions. If such intrusions 

are required contact RCA Power Tube Application En-
gineering, Lancaster, PA for instructions. 

~~U LJ 
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4654/5762 
OUTLINE DIMENSIONS* 
Dimension 

A 
B 
C 
D Dia. 

7.12 
4.62 ± .06 
2.5 
0.144 

Value 

(180.85) 
(117.4 ± 1.5) 
(63.5) 
(3.658) 

Max. ~Ʒ 

Max. 

E 0.31 ± .06 t7.9 ± 1.5) 
F 3.5 (88.9) Min. `~' 
G 3.88 ± .38 (98.5 ± 9.7) 
H 2.50 ± .38 (63.5 ± 9.7) 
J Dia. 3.94 (100.08) Max. 
KDia. 4.56±.03 (115.8±.8) 
L 0.062 ± .015 (1.58 ± .38) `'`~' 
M 5.25 ± .12 (133.4 ± 3.1) 
h 2.75 (69.85) Max. 
P 0.5 (12.7) Max. 
R 2.0 (50.8) Max. 
S 0.210 (5.334) 
T 0.182 (4.623) 
U 45° 0.785 Radian 

*Dimensions are in inches unless otherwise stated. Dimen-
sions in parentheses are in millimeters, 

TERMINAL DIAGRAM 

Fl: filament 1 
Fm: filament mid-tap 
F2: filament 2 
G: grid-flange 
P: plate-radiator 

a..: 
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4654/5762 
TYPICAL AIR-COOLING CHARACTERISTICS 

AIR STATIC 
CURVE FLOW PRESSURE 

cim IN H2O 

A 75 0.35 
B 100 0.50 
C 120 0.70 
D 150 I.10 
E 180 I.60 
F 240 2.65 
G 300 4.15 

INCOMING AIR TEMPERATURE 25° C 
AIR DIRECTION: THROUGH RADIATOR TOWARD 

FILAMENT END. 

250 

U 
° 200 

7 

W 
a 

W 
F 

W 
Q 

c~ 150 

g 

loo 

50 

A 

f~ I 

I

!!~ ~ r 3!!!~~: ~ 

...mod ax:.s°~?'s~i a g ~ < ::~_' 
;: 

..e~~%®roe;$~I!i°~m~~9 

D E 

20 3 0 4.0 5.0 
PLATE DISSIPATION-KILOWATTS 

BPLM-2980 
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4654/5762 
TYPICAL CONSTANT-CURRENT CHARACTERISTICS 

FILAMENT VOLTAGE E{ 12.6 V AC 
PLATE CURRENT,AMPERES, I6 
GRID CURRENT, AMPERES, I~---

600 

500 

N400 
J 
O 

w 300 

a 

0 200 

0 

co 
100 

0 

-100 

-200 

-300 

-400 
0 1000 2000 3000 4000 5000 6000 

PLATE VOLTAGE (Ep)-WETS 

92LM-2983 
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5527 
ICONO3COPE 

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

General: 

Heater, for Unipotential Cathode: 
Voltage   6.3 t ioq, ac or do volts 
Current   0.6 amp 

Direct Interelectrode Capacitances (Approx.):• 
Grid No.i to All Other Electrodes 7.5 ~y~.f 
Signal Electrode to All Other Electrodes 

and External Shield 5 /ycf 
Focusing Method   Electrostatic 
Deflection Method   Electrostatic 
Image Size (4 x 3 aspect ratio)   1.4" Diagonal 
Overall Length  9" t 1/4" 
Seated Length   8-1/4" t 1/4" 
Maximum Diameter  2-1/4" 
Mounting Position   Any 
Cap   Recessed Small Cavity 
Base   Medium-Shell Diheptal 12-Pin 

Basing Designation for BOTTOM VIEW   14L 

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

Connection -
Do Not Use 

Pin 5 -Grid No.3 
Pin 7 - Deflecting 

Electrode 
DJ3 

Pin 8 -Deflecting 
Electrode 
~4 

DIRECTION Or LIGNT: 
IN TO END Of BULB 

Pin- 9 —Anode No. 2, 
Grid No.4 

Pin 10 -Deflecting 
Electrode 

DJ 2 
Pin 11 - Deflecting 

Electrode 
~1 

Pin 12 -Internal 
Connection-
Do Not Use 

Pin 14 -Heater 
Cap - Signal 

Electrode 

MazIRWm Ratinga, Design-Center Values: 

SIGNAL-ELECTRODE VOLTAGE  900 max. volts 
GRID-No.4 & GRID-No.2 VOLTAGE 900 max. volts 
GRID-No.3 VOLTAGE   450 max. volts 
GRI~No.l VOLTAGE: 

Negative bias value   100 max. volts 
Positive bias value   0 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect 

to cathode 125 max. volts 
Heater positive with respect 

to cathode SO max. volts 
0.MBIENT TEMPERATURE   40 max. °C 
MOSAIC ILLUMINATION   50 max. foot-candles 

a With external shield. 

APRIL 15, 1947 iUBEOEVARt►dE►dt TENTATIVE DATA 
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5527 
ICONOSCOPE 

Typical Operation: 

Signal-Electrode Voltage   800 volts 
Grid-No.4 &Grid-No.2 Voltage 800 volts 
Grid-No.3 Voltage for Focus 125 to 250 volts 
Grid-No.l Voltage   Adjust for best picture 
Max. Grid-No.l Voltage for 

Picture Cutoff -75 volts 
Max. Deflecting Voltages (Peak-to-Peak)`: 

DJ1 & DJ2 (Vertical) 120 volts 
DJ3 6 DJq (Horizontal)   100 volts 

Min. Peak-to-Peak Blanking Voltage 30 volts 
Signal-Output Current (Approx.) 0.025 µamp 
Output Resistor (Approx.)   1.0 megohm 

Maximum Circuit Values: 

Grid-No.l--Circuit Resistance 1.0 max. megohm 
Resistance in any Deflecting-

Elecirode Circuit° 5.0 max. megohms 

' To scan picture of t. u• diagonal (u z 7 aspect ratio). 

° IL is recommended that the deflecting—electrode—circuit resistances be 
approximately equal. 

The SPECTRAL SENSITIVITY CHARACTERISTIC curve 
for the 5527 is the same as that shown 

for Type 1850-A. 

APRIL 15, 1947 TUBE DEPARTMENT TENTATIVE DATA 
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5527 

ICONOSCOPE 

1.4"MIN. DIA. 

.266" 

I/4" R. 

SIGNAL ELECTRODE 
RECESSED SMALL 

CAVITY CAP 

MEDIUM-SHELL 
DIHEPTAL 

12 -PIN BASE 

2 f I/I6 

2 %4"MAX ~1 

MOSAIC 

S/8 
t I/8 

9" 

t /q' 

8 /4 '

OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY 

DIRECTION FROM THE PERPENDICULAR ERECTED AT THE 
CENTER OF BOTTOM OF THE BASE. 

THE PLANE THROUGH THE TUBE AXIS AND BASE-PLUG KEY 
MAY VARY FROM THE PLANE THROUGH THE TUBE AXIS AND 
SIGNAL ELECTRODE TERMINAL BY AN ANGULAR TOLERANCE 

(MEASURED ABOUT THE TUBE.AXIS1 OF 20°. SIGNAL 

ELECTRODE TERMINAL IS ON SAME SIDE AS BASE-PLUG 

KEY. 

DJ I AND DJ2 ARE NEARER THE MOSAIC; DJ3 AND DJ4 

ARE NEARER THE BASE. WITH DJI POSITIVE WITH RE-
SPECT TO DJ2, THE SPOT IS DEFLECTED TOWARD PIN 5. 
WITH DJ3 POSITIVE WITH RESPECT TO DJ4, THE SPOT 

IS DEFLECTED TOWARD PINS I AND 2. WITH DJI AND 

DJ2 USED FOR VERTICAL DEFLECTION, THE VERTICAL 
AXISOF THE SCANNED AREA OF THE MOSAIC IS PARALLEL 

TO VERTICAL PLANE THROUGH PINS 5 AND 12 WITHIN 

t15°. THE ANGLE BETWEEN THE SCANNING DIRECTION 

PRODUCED BY DJ3 AND DJ4 AND THE SCANNING DIRECTION 
P RO DUGED 8Y DJI AND DJ2 IS 90° t 3°. 

92CS-6803 

APRIL 15, 1947 TUBE DEPARTMENT 
RADIO CO[FO[ATION OF AMF[IU. NA[[ISON, NFW JERSEY 

CE-6803 
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5553-8 

IGNITFCON 
WATER-COOLED, STEEL-JACKETED, MERCURY-POOL-CATHODE 
TYPE HAVING MOUNTING PLATE FOR THERMOSTATIC CONTROL 

For resistance-welding control 

e 

GENERAL DATA 

Electrical: 

Cathode Excitation Cyclic 
Cathode-Spot Starting  By Ignitor 
Minimum Requirements for Cathode Excitation: 

Peak ignitor voltage required to fire 200 volts 
Peak ignitor current required to fire . 30 amp 

Starting time at required voltage or current. 100 µsec 
Tube Voltage Drop: 

At peak anode current of 13600 amperes. 36 volts 
At peak anode current of 1115 amperes 17 volts 

Mechanical: 

Operating Position Vertical, flexible lead up 
Maximum Overall Length (Includino 

flexible lead)  31-3 /S" 
Maximum Radius (Including water connections). 4-11/i6" 
Weight  21 }bs 
Terminal Connections (See DinEensional Outline): 

P - Anode 
Terminal 
(Flexible 
lead] 

K -Cathode 
Terminal 
(Bar oppo-
site anode 
terminal) 

I -Ignitor 
Terminal 
(Within 
jacket 
skirt at 
cathode 
end) 

Cool ing: 
Type  Water 
Minimum inlet water temperature   10 °C 
Maximum outlet water temperature  40 °C 
Minimum water flow  3 gpm 
Maximum water-temperature rise  9 °C 
Maximum pressure drop   5.1 psi 

INTERMITTENT RECTIFIER SERVICE 
and 

FREQUENCY-CHANCE R WELDER SERVICE 

Maximum Ratings, Absolute-Maximum Values: 

For zero Qhase—contro i. angle and frequencies 
from go to 6o cbs 

RATING I 

PEAK ANODE VOLTAGE: 
Forward   600 max.. 600 max. volts 
Inverse   600 max. 600 max. volts 

4-59 ELKTRON TUBE DIVISION TENTATIVE DATA 1 
RADIO CORIOlATION OF AME PICA, HARRISON, NEW JERSEY 



5553-B 

IGNITRON 

ANODE CURRENT: 
Peak  1140 max. 4000 max. amp 
Average (Averaged over any 

interval of 6.25 sec-
onds maximum)   190 max. 54 max. amp 

Average (Averaged over any 
interval of 0.2 sec-
ond maximum). 190 max. 666 .max. amp 

Fault, for duration of~0.15  
second maximum  50000 max. 50000 max. amp 

RATING II 

PEAK ANODE VOLTAGE: 
Forward   1200 max. 1200 max. volts 
Inverse   1200 max. 1200 max. volts 

ANODE CURRENT: 
Peak  840 max. 3000 max. amp 
Average. (Averaged over any 

interval of 6.25 sec-
onds maximum)   140 max. 40 max. amp 

Average (Averaged over any 
interval of 0.2 sec-
ond maximum). 140 max. 500 max. amp 

Fault, for duration of•0.15 
second maximum  37500 max. 37500 max. amp 

RATING III 

PEAK ANODE VOLTAGE: 
Forward   1500 max. 1500 max. volts 
Inverse   1500 max. 1500 max. volts 

ANODE CURRENT: 
Peak  672 max. 2400 max. amp 
Average (Averaged over any 

interval of 6.25 sec-
onds maximum)   112 max. 32 max. amp 

Average (Averaged over any 
interval of 0.2 sec-
ond maximum). 112 max. 400 max. amp 

Fault, for duration of 0.15 
second maximum  30000 max. 30000 max. amp 

RESISTANCE-WELDING-CONTROL SERVICE®

TWo Tubes in Inverse-Parallel Circuit 

Maximum Ratings, Absolute-Naximum 9alues: 
Fos frequencies f+om a5 to 6o cis 

Ratings I-A and I-B Apply to Operation Either 1 1 ) With-

out Water-Saving Thermostat, or 121 With Water-

Saving Thermostat Shunted by Auxi l iary Contactor 

RATING I-A 

Column 3' Column 2' 

SUPPLY VOLTAGE (RMS)  250 max. 250 max. volts 

4-59 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
RADIO CORRO[ATION OF AME[I U. HARRISOH, NEW IE RSEY 
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5553--8 

IGNITR.ON 

Column Column 
1` 2" 

DEMAND POWER (During 
conduction)   800 max. 2400 max. kva 

DUTY•?  24.6 max. 4.4 max. % 
ANODE CURRENT (Per tube): 

Peak  4530 maz. 13600 max. amp 
Demand (RMS, during 
conduction)#  3200 max. 9600 max. amp 

Average (Averaged over any 
interval of 11 sec—
onds maximum)#. 355 max. 192 max, amp 

Fault, for duration of 015 
second maximum  27000 max. 27000 max. amp 

RATING I-B 

Column Column 
1~ 2` 

SUPPLY VOLTAGE (RMS)  600 max. 600 max. volts 
DEMAND POWER (During 
conduction)   800 max. 2400 max_ kva 

bUTY•   59 max. 10.7 max. % 
ANODE CURRENT (Per tube): 

Peak  1890 max. 5660 max, amp 
Demand (RMS, during 
conduction)#  1330 max. 4000 max. amp 

Average (Averaged over any 
interval of 4.6 sec-
onds maximum}#- - 355 max. 192 max, amp 

Fault, for duration of 0.15 
second maximum  11200 max. 11200 max. amp 

Ratings II—A and II—B Apply to Operation with Water—
Saving Thermostat Not Shunted by Auxi l iary Contactor 

RATING II-A 

Column Column 
1~ 2~ 

SUPPLY VOLTAGE (RMS)  250 max- 250 max. volts 
DEMAND POKER (During 
conduction)   800 max. 2400 max. kva 

DUTY•t. 12.2 max. 2.2 max. % 
ANODE CURRENT (Per tube): 

Peak  4530- max. 13600 max. amp 
Demand (RMS, during 

conduction)#  3200 max. 9600 max. amp 
Average (Averaged over any 

interval of 22.4 sec-
onds maximum)#  175 max. 96 max. amp 

Fault, for duration of 0.15 
second maximum  27000 max. 27000 max- amp 

®,• ,f ,'~,#: See next page. 

4-59 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
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5553-B 

IGNITRON 

RATING II-B 

Column Column 
>` a` 

SUPPLY VOLTAGE (RMS)  600 max. 600 max. volts 
DEMAND POWER (During 
conduction)   800 max. 2400 max. kva 

DUTY't  29 max. 5.3 max. ~ 
ANODE CURRENT (Per tube): 
Peak  1890 max. 5660 max. amp 
Demand (RMS, during 
conduction)   1330 max. 4000 max. amp 

Average (Averaged over any 
interval of 9.4 sec-
onds maximum)   175 max. 96 max, amp 

Fault, for duration of 0.15 
second maximum  11200 max. 11200 max. amp 

IGNITOR 

Maximum Ratings, Absolute-Maximum. Values: 

PEAK IGNITOR VOLTAGE: 
Positive Equal to anode volts 
Negative  5 max. volts 

IGNITOR CURRENT: 
Peak  100 max. amp 
Average (Averaged over any interval 
of 5 seconds maximum)   i max. amp 

RMS   10 max. amp 

• 

t 

RMS voltage, current, and demand kva are on the Dasis of full —cycle 
c ontl uction (no phase delay) regardless of whether or not phase control 
is used. 

Defined as (cycles •on•)/(cycles "on" t cycles •off•) tluring [he 
specified averaging time. 

For suDD1Y voltages between 250 volts and 600 volts, tluty s propor—
tional to suDPly voltage. For supply voltages lower than 250 volts, 
the values for 250 volts apply. 

' Column 1 represents operation at maximum average anode current; 
Column 2 represents operation at maximum demand power. 

'~ For supply voltages between 250 volts and 600 volts, demand anode 
current and averaging time are each inversely proportional to supply 
voltage. For supply voltages lower than 250 vclts, the values for 250 
volts apply. 

OPERATING CONSIDERATIONS 
for the 5553-B are the same as 
those shown for Type 5551-A 

4-~a 
ELECTRON TUBE DIVISION TENTATIVE DATA 2 
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la MAX. 

WATER OUTLET

4~ PIPE 

3`MAX. 

2 ~ 

SLOT 

IGNITOR TERMINAL 
.250`1 .OIO` DIA. 

6 MIN. 

12 MAX. 

t CATFK)DE TERMINAL 

5553--B 
IGNITRON 

l4"MAx.-~ 

14 1 32 

~t~D1A. HOL  ES

(SEE NOTE 

ANODE TERMINAL 

—H 
3`MAX, DIA.-i—H 

—1 

I4 MIN 

r--
I- t 

2 2  MAX. 

1 

4 9 MAX. 

I~-6~ MAX. DIA. 
1 
R 

—5 8 MAX. qA. 

CLEARANCE FOR 
RADIATOR 

WATER INLET 

q~PIPE 14'x̀„ 
to

288~~ 

} 3~~ 
4 

192 
MAX. 

7` 
MAX. 

92CL-9838R1 

4-59 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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5553-B 

IGNITRON 

BOTTOM VIEM 

MOUNTING PLATE 
L~~POR THERMOSTAT 

90 ±IO ~ ~ EXHAUST-TUBE PINCHOFP 

~2~MAX/ CSEE NOTE) 

NOTE: DASHED POSITION AT MANUFACTUR ERJS OPTION. 

a-59 ELECTRON TUBE DIVISION 
RADIO CORRORAiION OF AMERICA, XA¢RISON. NfW JERSEY 

CE-9838818 



555:,-B 
^ RATING CHART 

RESISTANCE-WELDING-CONTROL SERVICE 

~~ 

.~Ʒ 

i~ 

..~ 

TWO TUBES CONNECTED IN INVERSE PARALLEL. 
NO WATER-SAVING THERMOSTAT, OR WATER-

SAVING THERMOSTAT SHUNTED BY 
AUXILIARY CONTACTOR. 

PROTECTIVE THERMOSTAT OPTIONAL. 

RMS 
ANODE- 

MAXIMUM 
AVERAGING GURVE SUPPLY 

VOLTS 
TIME—
SECONDS 

A 250 I I 
B 
C 

500 
600 

9.2 
4.6 

10000 
9 
8 

7 

A / CONDUCTION TIME=0.5 SECOND 

.~ 

5 

4 

~ 3 
Q 
O 
J 

Z 

N 

V 
N 
W 

w 1000 
a a 
~ e a 
a 
z 
a 
~ s w 
0 

a 

B 

C 

3 

2 

100
2 3 4 5 6 7 8 9 2 3 4 5 6 8 9 

DUTY —PER CENT 
100 

ELECTRON TUBE DIVISION 
RA[NO CORPORAFION Of AMERICA, NARRISON, NFW JERSEY 

92CM-9822 
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5553-B 
RATING CHART 

RESISTANCE-WELDING-CONTROL SERVICE 

—J TWO TUBES CONNECTED IN INVERSE PARALLEL. 
WATER-SAVING THERMOSTAT WITHOUT 

AUXILIARY CONTACTOR. 
PROTECTIVE THERMOSTAT OPTIONAL. 

CURVE 

RMS 
ANODE- 

MAXIMUM 
AVERAGING 

SUPPLY 
VOLTS 

TIME—
SECONDS 

A 
B 

250 22.4 
18.8 

C 
500 
600 9.4 

D
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M
A

N
D
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M
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E
R

E
S
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M
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a
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♦ 
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O
 a

O
 q TIME = 0.5 SECOND i —CONDUCTION 

B J~ 

G 

2 3 4 5 6 7 0 9 
1 0 

DUTY —PER CENT 
2 3 4 5 6 7 e V IA 

ELECTRON TUBE DIVISION 
NAOq CONPOMipN Oi AixF0.KA, NANWSON, NFw IE0.5FY 

92CM-9823 



1~1 

5553-8 
RATING CHARTS 

RESISTANCE—WELDING—CONTROL SERVICE 

TWO TUBES CONNECTED IN INVERSE PARALLEL. 
RMS ANODE-SUPPLY VOLTS = 250 TO 600 
CURVE A: NO WATER-SAVING THERMOSTAT, OR WATER-

SAVING THERMOSTAT SHUNTED BY AUXILIARY 
CONTACTOR. 

CURVE B: WATER-SAVING THERMOSTAT WITHOUT 
AUXILIARY CONTACTOR. 

D
E

M
A

N
D

—
K

V
A

 

g 
C

 
~

 
0
.0

0
 

N
 

~€
 

B A 

ID z a • s b ~ e 9100 z 
AVERAGE ANODE AMPERES 

3 4 3 6 7 8 9Rb0 

9205-9825 

FREQUENCY-CHANGER WELDER SERVICE 
~M~~~~ 'I~~ƴ 

CU
B)•~~I~~~OE~ 

R 
i'~I 

~~~ ~~~~ A 
C 

600 6.25 

~~~ 1500 6.25 I~~~ 
B'B~B~B~BIB1BIfldB!•B~~B~B>Bl]~~1 5000 

„~„~ A -~~~,~.5 - SECOND WELDING..,,,, 

B -ƴ~.,,,' 
TIME 

-ƴ.ƴ,"' 

A
N

O
D

E
 n c 

1,t ' ,' I 
1,'1,\ ~I WELDINGNT ME 

Bl•~Bl•~~BI~~~BI•~~B ƴ 

~~~~~~ƴƴƷ~11 ~ i~~~~~ƴƴ~ 

~~~~~~~~~~ ~ ~ ~~~~~~~~1 
IU z 3 4 5 6 7 e 9pD z 3 4 5 6 7 8 91000 

AVERAGE ANODE AMPERES 

ELECTRON TUBE DIVISION 92CS-9824 
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5554 

IGNITRON 

A 

General; 

Cathode  Pool Type 
Nwaber of Idnitors~ ! 
Number of Yain Anodes  1 
Number of Auxiliary Anodes   1 
Peak Voltage Drop: 

At 100 Amp. peak_Anode Current   12.6 volts 
At 300 Amp. Peak Anode Current   14.4 volts 
At 600 Amp. Peak Anode Current   17.3 volts 

Cooling: 

DATA 

Type   plater 
Typical Flow   1.5 to 3 gal./mir.. 
Pressure Drop at Above Flow  2 to 5 lb./sq.in. 
Temperature Rise at Lower Hate of Flow 

(150 Amp per Anode) 6oC 
Mounting Position  Vertical, Flexible Lead Up 
Yaximum Rigid Length (Approx.)   17-1/2" 
Diameter, Including Cooling Couplings. 7_1/2"t 1/S" 

RECTIFIER SERVICE 

For frecLuencies from 25 to 60 Cycles, Phase Retard =  0 

Ysaimum Ratings, Absolute Values: 

PEAK FONWARD ANODE VOLTAGE 900 max. 2100 max. volts 
PEAK INVERSE ANODE VOLTAGF. . 900 max• 2100 max. volts 
PF,AK ANODE CURRENT   900 max. 600 max. amp 
AVERAGE CONTINUOUS ANODE CUR. 100 max. 75 mrix. amp 
2—HOIIH AVERAGE ANODE CURRENT# 150 max. 112.5 max. amp 
1—MINUTE AVERAGE ANODE CUR. 200 max, 150 max. amp 
SURGE ANODj'; CURRENT for 

0.15 sec.Tmax. 60W max. 4500 max. amp 
OUTLET WATER TEYI'ERATURE 60 max. 45 max. °C 
INLET NATEH TEM'i'ERATURE. 6 min. 6 min. °C 
WATER FLO"~, AT CONTINUOUS 

AVERAGE ANODE CUR. RATING. 1.5 min. 1.5 min. gpm 
1VA~TER FLODf, AT NO LOAD# 0.5 min: 0.5 min. gpio 
PEAK INVERSE AUXILIARY ANODE VOLTAGE: 

With Anode Conducting. .~. 25 mss. 25 max. volts 

"7ith Arode Not Conducting. 150 max. 150 max. volts 
AVERAGE AUXILIARY ANODE CiJR. 5 max. 5 max. amp 
PEAK POSITIVE IGNITOR VOLTAGE. 
PEAK NEGATIVE IGNITOR VOLTAGE. 
PEAK IGNITOR CURREtdT  
AVEPAGE IGNITOR CIJP.tiENT##  
IGNITION TIME 

900 max. 2100 
5 max. 

100 max. 
2 max. 

100 max. 

max. volts 
volts 
volts 
volts 
volts 

GENERAL REQUIREMENTS for SELF—EXCITATION and 
SEPARATE EXCITATION are given on the next page 

•, #, ~, #, ##: See next page. 

MAY 1, 1946 ruBE gyYpN TENTATIVE DATA 
EA"10 COR,ORATION Of AMERIG. NARRISON, NEW JERSEY 
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IGNITRON ~. 
AC WELDER-CONTROL SERVICE 

RatinGs for 2400 volts rmsi 25 to 60 cycles 

Yaxla:v Ratingee Abaoiute Values: 

DEMAND   1200 max. kva 
CORRESPONDING AVERAGE ANODE CURRENT• 75 max• amp 

AVERAGE ANODE CURRENT  113 max. amp 
CORRESPONDING DEMAND   600 max. kva 

TIME OF AVERAGING ANODE CURRENT: 
At 2400 v RMS   1.5 max• sec 

SURGE ANODE CURRENT, for 0.15 sec. max. 3000 max. amp 

HATER FLOH   1.5 min. gpm 

OUTLET WATER TFIiPERATUP.E   30 max. °C 
PEAK INVEPwF. AUXILIARY ANODE VOLTAGE: 

With Anode CotNiucting  25 max• volts 
V7ith Anode Not Conducting  150 max. volts 

AVERAGE AUXILIARY ANODE CUR  5 max• amp 
PEAK POSITIVE IGNITOR VOLT. AGE  2400 max• volts 
PEAK NEGATIVE IGNITOR VOLTAGE  5 max. volts 
PEAK IGNITOF. CURRENT   100 max. amp 
AVERAGE IGNITOP. CURRF~ITNF   2 max. amp 

IGNITION TIME  100 max. µsec 

GENERAL REQUIREMENTS for SELF-EXCITATION and 

SEPARATE-EXCITATION are given below 

S$LF-EXCITATION (ANODE FIRING) 

See Circuit 92CS-6722 

PEAK IGNITOR VOLTAGE   150 min• volts 
FEAK IGNITOR CURRENT   40 min• amp 
Ignitor series resistance for anode firing 
at anode voltages of: ' 
60o volts or lass  4 ohms 
601 to 1000 volts (Approx  )   10 ohms 
1001 to 1500 volts (Approx.) 20 ohms 
1501 to 2000 volts (Approx.) 35 ohms 
2001 to 2400 volts (Approx.) 50 ohms 

SEPARATE EXCITATION (CAPACITOR FIRING) 
See Circuit 92CS-6722 

Ninim~ volt-ampere requirements are shown onCurve 92CS-6723 

~ Use only one ignitor at a time. 
• Averaged over any 2-minute interval. 
we Averaged over any 1-minute interval. 

M For systems in which the flox of water is controlled by 
the load. 

~!{/ Averaged over any 10-second interval. 

MAY 1, 1946 TUBE OMSION 
e,w~o carounoN or ,uweiu, wvosoM. New:etttr 

TENTATIVE DATA 
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32 DIA. HOLE 

ANODE CONNECTION 

4 8DI 

3 ~± 6 

INLET 

»I 
IGNITOR CONNECTION 

5554 
IGNITRON 

I4. 

9' 
16 

SERIAL NO. 
WATER 

I,OUTLET CONNECTION 
SEMI•FIN ISH ED BRASS 

UNION, CRANE CO°522 
OR EO UIY.,ONLY MALE 
END FURNISHED. 

2" DI A. MAX. 

16"±I~ 

2FT2 4± 2 

7t 2 
IGNITOR CONNECTION 

A 

MAX. 
I»VARIATION 
B FROM 
VERTICAL 

AUXIL ARY 
ANODE GONN. 

CATHODE 

_I I ~ CONNECTION 
~'I z I~ 

92CS-6727 
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IGNITRON 

ELEMENTARY CIRCUIT FOR ELEMENTARY CIRCUIT FOR 
CAPACITOR FIRING 

soo 

aoo 
N 

O 

2 

JOO 

2 

0 200 

rc
0 

100 

ANODE FIRING 

FUSE 
RESISTOR 

TNYRATRON m 

~'},-~tj'I IGNITRON 

02CS-6722 

MINIMUM VOI T-AMPERE REpU1REMENTS FOR 
SEPARATE-EXCITATION FIRING SYSTEMS 

IO 20 i0 40 

IGNITOR CURRENT IN ♦MPE RES 0X$ - 6723 

MAY 1, 1940 rueE DrvISION CE-~722~723 
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5554 
IGNITRON 

.^~ 

... 

WELDER —CONTROL SERVICE 
ANODE-SUPPLY VOLTAGE 2400 VOLTS RM5 
MAX. OUTLET WATER TEMP=30^~G 
MIN. WATER FLOW 1.5 GAL~MIN. 

TYPE 5555 ,~ 
i

 

'~'c ~ ''c T~ 

TYPE 5554 i 3 ~ C` r/Af

u

 f 

2 

TEMPERATURE

3 4 

TWO TUBES 

ARC DROP 
-10 TO 

8 10 20 30 b 60 
DUTv-PERCENTAGE 
CONNECTED IN INVERSE RAR/1LLEL" 92CM-671 

OUTLET WATER 
60 °C, WATER FLOW-7.3 GPM 

€!0 IW 

O 

.■.■.■■■..I.■■■...■ 

>-„ 

~■■/_ice■~~~ ■■■■~~■ 

0 100 200 300 000 300 600 700 800 900 

LOAD CURRENT IN PEAIL AMPERES PER TUEIE 

92CS-8746 

MAY 1, 1946 TUlE DMSION 
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5556 
POWER TRIODE 

.~ Useful at freouencies up to 30 Mc 

GENERAL DATA 

/'\ 

i"~ 

~~ 

i"~ 

Electrical: 

Filament, Thoriated Tungsten: 
Voltage  4 5  ac or do volts 
Current  1 1  amp 

Ampl ification Factor, for 
plate volts = 350, 
grid volts = —20, and 

plate ma - 19 8  5 
Direct interelectrode Capacitances: 
Grid to plate  6 7  µµf 
Grid to filament  2 3  µµf 
Plate to filament  2 2  µµf 

Mechanical: 

Mounting Position   Vertical, base down or up, or 
Horizontal with pins 1 and 4 in vertical plane 

Maximum Overal l Length  4-1/2" 
Maximum Diameter  1-5/8" 
Weight (Approx  )  2 oz 
Base MediunrShell Small 4-Piri 

with Bayonet (JETEC No. A4-10) 
Basing Designation for BOTTOM VIE69  4Di 

Pin 1 - Filament Pin 3 - Grid 

Pin 2 - Plate ~l~ Pin 4 - Filament 

AF POWER AMPLIFIER E MODULATOR -- Class A 

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE 350 max. volts 
PLATE DISSIPATION  7 5 max. watts 

Typical Operation: 

DC Plate Voltage 350 volts 
DC Grid Voltage' -30 volts 
Peak AF Grid Voltage (Approx ) 30 volts 
DC Plate Current 9 ma 
Plate Resistance (Approx  ) 8700 ohms 
Load Resistance  18000 ohms 
Second Harmonic Distortion 5 % 
Power Output 0.6 watt 

RF POWER AMPLIFIER -- Class B Telephony 

Carrier cond4ttions yer tube for use with a waz. xodula tti on factor of 1.0 

Maximum Ratings, Absotute values: 

GC PLATE VOLTAGE  350 max. volts 

~: See next page. w InO is ates a change. 

10-56 rueE avmoN 
RADIO CORRORAtiON OE AMERICA, NARRISON, NEW JERSEY 
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5556 
POWER TRIODE 

DC PLATE CURRENT   40 max. ma 
PLATE INPUT  14 max. watts 
PLATE DISSIPATION  10 max. watts 

Typical Operation: 
CC Plate Voltage   350 volts 
DC Grid Voltage   -40 volts 
Peak RF Grid Voltage   90 volts 
DC Plate Current   32 ma 
Drivino Power (Approx.)   0.1 watt 
Power Output   2 watts 

PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

Carrier conditions 4er tube for use with a max. xlodulattion factor of 1.0 

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE   350 max. volts 
DC GRID VOLTAGE  -150 max. volts 
DC PLATE CURRENT   40 max. ma 
DC GRID CURRENT  10 max. ma 
PLATE INPUT  14 max. watts 
PLATE DISSIPATION  7 max. watts 

Typical Operation: 

DC Plate Voltage   300 volts 
DC Grid Voltage•   -100 volts 
Peak RF Grid Voltage (Approx.)   140 volts 
DC Plate Current   30 ma 
DC Grid Current (Approx  )   2 ma 
Driving Power (Approx  )   0.3 watt 
Power Out out (Approx.)   4 watts 

RF POWER AMPLIFIER & OSCILLATOR -- Class C Telegraphy°
and 

RF POWER AMPLIFIER -- Class C FM Telephony 

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE   350 max. volts 

DC GRID VOLTAGE  -150 max. volts 
DC PLATE CURRENT   40 max. ma 

DC GRID CURRENT  10 max. ma 

PLATE INPUT  14 max. watts 
PLATE DISSIPATION  10 max. watts 

Typical Operation: 

DC Plate Voltage   350 volts 
DC Grid Voltage   -80 volts 
Peak RF Grid Voltage   130 volts 

~ With do filament excitation. 

#, o: See next page. 

10-56 TUBE DIVISION 
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555E 
POWER TRIODE 

DC Plate Current   35 ma 
DC Grid Current (Approx.)   2 ma 
Driving Power (Approx  )   0.25 watt 
Power Output (Approx.)   6 watts 

//~ At crest oP af~cycle with modulat ion factor of 1. 

~ Ke down contl it ions y- per tune without ampl itutle modulation. Ampl itude 
modulat ion essentially negative maybe used it the positive peak of the 
audio—frequency envelope does not exceed 115%of the carrier conditions. 

MAXIMUM RATINGS vs OPERATING FREQUENCY 

FREQUENCY 6 15 30 Mc 
MAXIMUM PERf,RISSIBLE PERCENTAGE 
OF MAXIMUM RATED PLATE VOLTAGE 
AND PLATE INPUT: 

Class B Telephony 100 85 70 % 
Class C Telephony 100 75 50 ~ 
Class C Telegraphy 100 75 50 k 

•--I J`/8 MAX ~{ 

A 

41/21/ 

MAX, 

MEDIUM—SHELL—
SMALL 4 —PIN 
BAYONET BASE 

JETEC N~ A4-10 

r 

92CS-6717RI 

10-56 
TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HAR R~SON. NEW IE RSEY 

DATA 2 
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AVERAGE PLATE CHARACTERISTICS 
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5584 

Gas Phototube 
.~, 

SIDE-ON, TWIN-UNIT TYPE HAVING S-4 RESPONSE 

DATA 

General: 
Spectral Response S-4 
Wavelength of Maximum Response 4000 t 500 angstroms 
Cathode (Each): 

Shape Quarter-Cyl indrical 
Minimum projected lengths  1-3/16" 
Minimum projected widths   1/4" 

Direct Interelectrode Capacitances (Approx.): 
Cathode to cathodeb  1  8 µµf 
Cathode to anode°  1  6 µµf 
Anode to anodes  0  4 µµf + 

Maximum Overall Length   4" 
Maximum Seated Length  3-3/s" 
Seated Length to Center of Cathode   2-1/8" t 3/32" 
Maximum Diameter   1-3/16" 
Operating Position  Any 
Weight (Approx.)   1.1 oz ~-
Bulb   T9 
Socket  Amphenol No.77~AIP-4-T, or equivalent ~-
Base  Small-Shell Small 4-Pin (JEDEC No.A4-5) 

Basing Designation for BOTTOM VIEW  46G 

Pin 1 -Photocathode 
of Unit No.2 

Pin 2 -Anode of 
Unit No.2 

. ~ 
DIRECTION OF LIGHT 

MSXImUM Ratings, Absolute—Maximum Values: 

Values are for Each Unit 
Rating I Rating II 

Pin 3 -Anode of 
Unit No.l 

Pin 4 -Photocathode 
of Unit No.l 

ANODE-SUPPLY VOLTAGE 
(DC or Peak AC)  80 max. 100 max. volts 

AVERAGE CATHODE-CURRENT 
DENSITYe   20 max. 10 max. µa/sq.in. 

AVERAGE CATHODE CURRENT° 4 max. 2 max. µa 
AMBIENT TEMPERATURE  75 max. 75 max. °C 

+ Indicates a change. 

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

DATA I 
3-62 



5584 

Characteristics: 

Values are for each unit with 

an anode-subtly voltage of qo 

volts unless otherwise sbecified 

Min. Median Max. 

Sensitivity: 
Radiant, at 4000 angstroms. - 0.12 - amp/watt 
Luminous:f
At 0 cps  80 120 175 µa/lumen 
At 5000 cps   - 110 - Na/lumen 
At 10000 cps  - 96 - µa/lumen 

Ratio of Luminous Sensitivities 
(Unit No.l to Unit No.21. 0.5 1.15 2.0 

Gas Ampl ification Factor9 - - 5.5 
Anode Dark Current at 25o C - - 0.050 µa 

Minimum Circuit Values: 

Values are for E¢ch Unit 

With an anode-supply 

voltage of 80 or less ioo volts 

DC Load Resistance: 
For do currents above 3 va. 0.1 min. - megohm 
For do currents below 3 µa. 0 min. - megohm 
For do currents above 1 µa. - 2.5 min. megohms 
For do currents below 1 µa. - 0.1 min. megohm 

a on plane perpendicular to indicated direction of incident l ight. 
b with an o0es grounded. 

O Each unit, with other unit grounded. 

~ With cathodes grounded. 
e Averaged over any interval of 30 seconds mazimu m. 

f For condit ions where the l ight source is a tungsten-fi lament lamp 
operated ai d Color temperature Of 2870° K. A do anode Supply Of 90 
volts and a I—megohm load resistor are used. For the 0—cycle measure—
ment, a l ight input of O.OV lumen is uses. For the 5000— antl 10000—
cycle measurements, the l ight input is varied si nusoitlally about a mean 
value of 0.015 lumen from zero to a maximum of twice the mean value. 

9 The ratio of luminous sensitivity at an anode—supply voltage of 90 
volts to luminous sensitivity at an anode—su pPly voltage of 25 volts. 
In each case, sensitivity is obtained under conditions where the l ight 

' a tungsten—filament lamp operated at a olor temperature of 
2870 be K~,s the l ight input is O. OLL lumen, and the Ico ad resistor has a 
value of 1 megohm. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S-4 RESPONSE 

and 

FREQUENCY-RESPONSE CHARACTERISTICS 
OF GAS PHOTOTUBES 

are shown at the front of this section 

AVERAGE-ANODE-CHARACTERISTICS CURVE 
shown under Type 5582 also applies to each unit of the 5584 

~/ 

~ Indicates a change. 

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

T9 BULB 

I/8 MAX. 

BASE 
JEDEC N9 
A4-5 

1 3/ 6 MAX. 1— M
DIA. I  %4 MIN. 

~~ 

13~ 
~ X

DIA. 

3 3/g MAX. 

2 I~"

t  3/

I

32 

1

PHOTO—
CATHODES 

4~MAX. 

92CM- 4S 61R4 

RADIO CORPORATION OF AMERICA DATA 2 

Electron Tube Division Harrison, N. J. 3-62 





55912 
POWER TRIODE 

FORCED-AIR-COOLED, GROUNDED-GRID 

GENERAL DATA 

TYPE 

Electrical: 

Filament, Multistrand Tungsten: 
Excitation Single-Phase AC or DC 
Voltage  11   ac or do volts 
Current  412   amp 
Starting Current: Tne filament current must never exceed Tso 

amperes, even momentarli y. 

Cold Resistance. 0.0026   ohm 
Amplification factor . 32 
Direct. lnterelectrode Capacitances (Apprdx.): 

Grid to Plate  35   ~,µf 
Grid to Filament 76   Fy~f 
Plate to Filament. 1.2  l.Nf 

Mechanical: 

Terminal Connections: 

F -Filament Posts 
G - Grid-Flange 

Terminal 
P 

F 

P -Radiator-
Cooled Plate 
Terminal 

DIAMETRICALLY OPPOSITE TERMINALS 
MUST BE CONNECTED 70GE TNER 

Mounting Position   Vertical, Filament end up 
Maximum Overall Length   17-3/e" 
Maximum Diameter   14-1/4" 
Radiator   Integral part of tube 
Mounting   Special 
Air Flow: 
Through Radiator (for max. ratings). 1100 min. cfm 

the sppecified air flow at a pressure of 2.a inches of water should 
De tlelivered Dy a plower vertically upward through the radiator. 
air flow should De started be to re the appl ication of any voltages. 

To Filament Seals. 200 min, cfm 
ine sped lied air flow from aduct a~square~inc nes in area directed 
into the filament header De to re and during the apGl ication or any 
voltages, is required to l imit the temDeratu re Of the neader and 
filament seats to the maximum value. 

Input--Air Temperature (to radiator). 45 max. °C 
Radiator Temperature 

(measured in thermometer well). 180 max. °C 
Bulb Temperature   180 max. °C 
Seal Temperature (fi lament, grid, plate} 165 max. °C 

RF POWER AMPLIFIER & OSCILLATOR -Class C Telegraphy 
Cey-doom condsttions 9e+ tuoe wtitAout aay l{tude ■oduiationv 

Maxiaum CCS• Ratings, Absotate Values: 

DC PLATE VOLTAGE   11500 max. volts 
DC GRID VOLTAGE   —2000 nlax. volts 
DC PLATE CURRENT   4.5 max. amp 
DC GRID CURRENT   0.8 max. amp 

~, ~: See next Dag e. 

APRIL 15, 1947 TlxfE DEPARTAAENT TENTATIVE DATA 
[ADIO CO[1pRATION OI AMF[IU. NA[[ISdJ, NEW lE [SFY 



5592 
POWER TRIODE 

PLATE INPUT  50 max. kw 
17.5 max. kw PLATE DISSIPATION 

Typical Operation in Grounded-Fi lament Circuit: 

DC Plate Voltage   7500 11000 volts 

DC Grid Volta e~   
~ -360 -820 volts 

9 ~ 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 amp 
Driving Power (Approx.)' 450 1000 watts 
Power Output (Approx.)   20 30 kw 

Typical Operation as Amplifier in Grounded-Grid Circuit 
at 108 Mc: • 

DC Plate Voltage   7500 volts 

DC Grid Voltage   1650 vohms 
~. 200 ohms 

Peak RF Grid Voltage   1550 volts 
DC Plate Current   4.4 amp 
DC Grid Current (Approx.)'   0.6 amp 
Driving Power (Approx.)   9000 watts 
Power Output (Approx.)   27 kw 

0 

• 

• 

Modulation essentially negative may be used if positive peak of the 
autlio-frequency envelope does not exceed i15S of the carrier con-
ditions. 

continuous commercial Service. 

Obtained Dy grid-resistor (600,1000), cathode-resistor (75,200) or Dy 
partial self-bras methods. 

Subject to wide variations as explained on sheet TUBE RATINGS in Gen-
eral Section. 

• 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. 

EXHAUST TUBE 
CAP-MAKE NO 
CONNECTION 

FILAMENT CONNECTIONS 

V= II VOLTS 
A=412 AMP, 

oc 
OR 

I~AC 

92CS-6828R1 

APRIL 15, 1947 TUBE DEVARTMENT TENTATIVE DATA 
AUDIO COIEOAATION Of MIE EI G. MAAEISON, NEW 1EASEY 
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POWER TRIODE 

TOP VIEW 

1 30't .5 

7.328" 
£.015" 

30'3 5 

CLEARANCE HOLE 
FOR N°8 SCREW 
(12 HOLES) 

i 13/16 /I L_ I 

t

I/I6 APPROX. 

13 ~/gam

3 3j16 

PLATE 

3 I/g 
DIA. 

S~, 
9~ 

4 FILAMENT POSTS 
.676~~t .010~~ DIA. 

SEE NOTE 

f 
7 3/4• 

t I/Igo

6 I/4• 

MAX. 

r GRID TERMINAL 
I SEE NOTE 

2 I/Z~ MA%. 

} 

THERMOMETER 
WELL 

5/16 DIA. I I/2"DEEP 

~~ 

~~ 

6 
I/4" 

' J I 

10"t I/I6 

I 1"3 I/16 

14 I/4~MAX. 

r

17 
3/B. 

MA%. 

i
AIR—COOLED 

RADIATOR 

NOTE: FLEXIBLE CONNECTIONS ARE REQUIRED. 

APRIL 1'S, 1947 TUBE DEPARTMENT 
IAO10 COtfORATION Of AMEFICA, NAt[ISON, NFW JFRSFT 

92CM —6627 

CE-5827 
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AVERAGE FILAMENT CHARACTERISTIC 

COLD RESISTANCEOF FILAMENT=0.0026 OHM ~••••••••~ 

7 8 9 10 
FILAMENT VOLTS 

I 

FEB. 7, 1947 TUBE DEPARTMENT 
RADb CORroRAliOe+ Oi AMf[IU. NARRiSON, HM IF[SFY 

92CM-6839 
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AVERAGE FILAMENT—EMISSION CHARACTERISTIC 
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FE B. 6,1947 TUBE DEPARTMENT 
A~D~O <OA004iiON OF ui.FN C~. n~RA i50N. NEW IEISFv 
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COOLING REQUIREMENTS 

Eq=11 VOLTS AC 
MAXIMUM RADIATOR TEMPERATURE=180'C  

CURVES TAKEN ACCORDING TO 
NAFM* STANOARDS—

BULLETIN N~103 

'ANA IONAL ASSOCIATION OF FAN MFRS. 

GEN RAl MOTORS BLDG~DE TROIT~ MICH. 

6 8 10 12 14 16 18 
PLATE DISSIPATION —KILOWATTS 

JAN. 17~ 1947 TUBE DEPARTMENT 
scow cocros~rio» o. uesnu. »~snsor+. »sw issssr 

92CM-6829 
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AVERAGE PLATE CHARACTERISTICS 
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TYPICAL GRID CHARACTERISTICS 
lT IT11 1 ~ ~ 
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5604 A 
POWER TRIODE 

FORCED-AIR COOLED 

r T 

GENERAL DATA 
Electrical: 
Filament, Multistrand Tungsten: 
Voltage  11   ac or do volts 
Current  176   amp 
Starting current: The fi lament current must never exceed a 

value of 270 amperes, even momentari ly, 
Cold resistance. 0.0052   ohm 
NOTE: This tube can often be operated with reduced fi la-

ment voltage as explained on sheet TYPES OF CATHODES 
in the. General Section. 

Ampl ification Factor, for 
plate current = f.25 amp 
and grid volts = -100. 20 

Direct Interelectrode Capacitances: 
Grid to plate  24   µµf 
Grid to filament 27   µµf 
Plate to filament. 1.25   µµf 

Mechanical: 
Terminal Connections: 

F - Filament 

G - Grid 

TOP VIEW 

•~• r~ 
F•  ~ • G 

(SHORT) 

F 
(SHORT) 

P - Plate 
(Either of 
two terminals 
on radiator 
band) 

Mvlounting Position  Vertical, filament end up 
Maximum Overall Length   13-314" 
Maximum Diameter (Including radiator handles)  11" 
Radiator   Integral part of tube 
Air Flow: 
Through Radiator--Typical flow values of incoming air at a 
temperature not exceeding 45°C for various plate dissipa—

tions, are indicated in the tabulation below. The air should 
be del ivered Dy a blower vertical ly upward through the redi—
ator during the appl ication of any voltages. Under any con-
dition, the air flow must be adequate to l imit the tempera—
ture of the radiator to its specified maximum value. See 
Cooling Requirements curves. 

Percentage of max. rated 
plate dissipation for 
each class of service 

Air flow  

Static pressure 

100 80 60 

650 460 310 

2 1 0.45 

Per cent 
cfm 

in, of water 

SE PT. 1, 1955 rueeavlslor+ TENTATIVE DATA 1 
RADIO CORFOIAiION OF AMF IICA, NA111$ON, NEW JERSEY 



5604 A 
POWER TRIODE 

To Bulb and Seals--At frequencies below 15 Mc, adequate cool-

ing of the bulb and seals is provided by the air flow through 

the radiator. At frequencies above 15 Mc, however, addition-

al air flow directed onto the fiJame nt end of the tube should 

be suppl ied by a blower providing 50 cfm through a 3" nozzle 

in order to l imit the temperature of the grid seals, fi la-

ment seals, and bulb to 160oC. 

Incoming-Air Temperature (To radiator) 
Radiator Temperature (Measured on 
core at end adjacent to bulb)  

Bulb Temperature 
Seal Temperature (Filament, grid, 

and plate) 
Weight (Approx  ) 

Fittings: 

Air Jacket  RCA-211F1 

Connector Wrench (2 required)   RCA-212F1 
Grid or Fi lament Connector (4 required)   RCA-216F1 
Bracelet  RCA-232F1 
Air Manifold  RCA-234F1 

45 max. °C~ 

230 max, 
160 max, 

160 max. 
32 

AF POWER AMPLIFIER 3 MODULATOR--Class B 

aximum CCS~ Ratings, Absolute Values: 

PLATE VOLTAGE  12500 max. volts 
AX,-SIGNAL DC PLATE CURRENT'   2.75 max, amp 
AX.-SIGNAL PLATE INPUT' 
LATE DISSIPATION' 

ypical Operation: 
Values 

DC Plate Voltage 
DC Grid Voltage  
Peak AF Grid-to-Grid 

Voltage  
Zero-Signal DC Plate 

Current  
Max,-Signal DC Plate 

Current  
Eftective Load Resistance 

(Plate to plate)  
Max.-Signal Driving Power 

(Approx.)  
Max.-Signal Power Output 

(ApDrox,)  

are for z tubes 

32500 max, 
10000 max. 

8000 10000 12000 
-370 -480 -600 

1620 2020 z3eo 

0.4 0.5 0.6 

2.6 3.7 4.5 

7200 6100 5900 

140 150 160 

14500 25000 36000 

' Ave ra3 e0 over any audio-freque ncy cycle of sine-wave form. 

~: see next page. 

watts 
watts 

volts 
volts 

oC

°C 

oC

1 bs~ 

\./ 

volts 

amp 

amp` 

ohms /

watts 

watts 

~~ 

SEPT. 1, 1955 
Tuee avKJow 

TENTATIVE DATA 1 

tADiO COtEOtAT10N OE AME RiG. IUttiSON, HFW 1EKFY 



5604-A 

POWER TRIODE 

RF POWER AMPLIFIER--Class B Telephony 

Canter conditions per tube with 
a max. modulation factor of t.o 

Maximum CCS~ Ratings, Absolute Values: 

DC PLATE VOLTAGE  12500 max. volts 
DC PLATE CURRENT  1.4 max. amp 
PLATE INPUT   16000 max. watts 
PLATE DISSIPATION   10000 max. watts 

Typical Operation: 

DC Plate Voltage  8000 10000 12000 volts 
DC Grid Voltage   —400 —500 —610 volts 
Peak RF Grid Voltage  410 490 590 volts 
DC Plate Current  0.6 0.8 1.0 amp 
DC Grid Current (Approx.) 0 0 0 amp 
Driving Power (Approx,) " 75 70 65 watts 
Power Output (Approx  )   1700 2800 4400 watts 

PLATE—MODULATED RF POWER AMPLIFIER--Class C Telephony 

Carrier conditions qer tube with 
¢ max. modulation ?actor of 1.0 

Maximum CCS~ Ratings, Absolute Valdes: 

DC PLATE VOLTAGE  8000 max. volts 
DC GRID VOLTAGE   -2000 max, volts+ 
DC PLATE CURRENT  1.5 max. amp 
DC GRID CURRENT 0  45 max. amp 
PLATE INPUT   12000 max. watts, 
PLATE DISSIPATION   6600 max. watts 

Typical Operation: 

DC Plate Voltage  6000 8000 volts 
DC Grid Voltage   -740 -1000 volts 
Peak RF Grid Voltage  1140 1540 volts, 
DC Plate Current  0.7 1.1 amp 
DC Grid Current (Approx.) 0  09 0.13 amp 
Driving Power (Approx.)   100 200 watts 
Power Output (Approx  )   3400 7100 watts, 

RF POWER AMPLIFIER S OSCILLATOR--Class C Telegraphy 

Rey-down conditions qer tube without amplitude modulation°

Maximum CCS~ Ratings, Absolute Values: 

DC PLATE VOLTAGE  12500 max. volts 
DC GRID VOLTAGE   -2000 max. volts 

~ Continuous Commercial Service. 

~,°: See next page. 

SEPT. 1, 1955 TueE DIV~oN TENTATIVE DATA 2 
tAtf10 COIIOtAiION OF AMEt1~A, NAttISON, NFW JERSEY 



5604 A 

POWER TRIODE 

DC PLATE CURRENT  3 max. amp 
DC GRID CURRENT   0.45 max. amp 
PLATE INPUT   32500 max. watts 
PLATE DISSIPATION   10000 max. watts 

Typical Operation: 

DC Plate Voltage  8000 10000 12000 volts 
DC Grid Voltage   —680 —870 —1170 volts 
Peak RF Grid Voltage  1300 1620 2130 volts 
DC Plate Current  1.5 2.0 1.5 amp 
DC Grid Current (Approx.) 0.19 0.20 0.22 amp 

Driving Power (Approx.) 250 320 470 watts 
Power Output (Approx  )   9200 15000 22500 watts 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Nin. Naz. 

Filament Current  1 168 184 amp 

Ampl ification Factor  1,2 17.5 22.5 

Grid—Plate Capacitance. 21 27.5 µµf 

Grid—Filament Capacitance 23 31 µµf 

Plate—Fi lament Capacitance. — — 2 µµf 
DC Grid Voltage   1,3 —480 —600 volts 
DC Plate Voltage (1)  1,4 3000 4000 volts 
DC Plate Voltage 12)  1,5 6700 8300 volts 
Peak Cathode Current  6 11.5 — amp 

Power Output  1,7 22.5 — kw 

Note 1: Wi[n 11 volts rms on fll amen[. 

rote 2: Witn tic grio voltage of —100 volts antl tic plate current of 1.25 
amperes. 

Note 3: Witn oc plate voltage of 10000 volts, and do Dlate current oT 
0.020 ampere. 

x ote u: Witn tic gritl voltage of 0 volts, and ac plate current of 1.25 
amperes. 

x ote 5: With tic grio voltage Of —200 volts, ano do plate current of 3.25 
amper 

Note 6: Designers shoul0 l imit the maximum usea0le catnooe current 
(plate current antl grio current) to tnis value untl er any contli—
tion of operation. 

Note 7: In ampl ifier Or oscillator 5e ry ice at a frequency of 1.6 Mc, and 
with oc plate voltage of 12500 volts, tic plate current of 2.a 
amperes, grio resistor of 6000 s 10f ohms, ano tic grio current 
of o. 225 ampere. 

~ MoOul anon essentially negative may De use0 if the positive peak of the 
autlio—frequency envelope does not exc eeo 115f of the card er conditions. 

MAXIMUM RATINGS vs OPERATING FREQUENCY 

FREQUENCY 25 35 50 Mc 

MAX. PERMISSIBLE PERCENTAGE 
OF MAX. RATED PLATE VOLTAGE 
AND PLATE INPUT: 

Class B Telephony 
Class C Telephony 
Class C Telegraphy 

100 
100 
100 

85 
BO 
80 

70 
50 
50 

per cent 
per cent 
per cent 

SEPT, 1, 1955 Ttl~ orv1510H 
TENTATIVE DATA 2 
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5604-A 

POWER TRIODE 

f ILAMENT 
POST 

(SHORT) 
JETEC N-JI-I / 

PLATE 
TERMINAL 

133/q 

MAX. 

5/g ~ MIN. 

STRAIGHT 
SIDE 

 J 

13/32 MAX: 

~3/4~ 
MIN. 

PLANE THROUGH ~ OF FILAMENT 
PO5T5 Wlll NOT DEVIATE MORE 
THAN 15' FROM PLANE THROUGH 

OF HANDLES. 

GRID POST 
JETEC N" JI-8 

516 DIA. 

SCREW 

PLATE 
TERMINAL 

716 f 1/16 ' 

4 POSTS 
,437't.007 ~~DIA, 

AIR-COOLED 
RADIATOR 

7i 6 MIN, 

STRAIGHT 
SIDE 

15/16 MAX. 

51/4 MA%: DIA. 

O O 

DIA. 

7916 -. 
MAX. DIA. 

3~~ 8/q 
j MAX. 

3}IT7/g•

k 

I

%g 

I 
92CM-8568 

SEPT. 1, 1955 
TUBE DIVISION 

RADIO CORN)RATION Of AMERIU, MARRISON, NEW JFRSFY 

CE-8568A 



5604-A 
POWER TRIODE 

NOTE: ANGULAR VARIATIONS BETWEEN POSTS AND VARIATION 

IN POST-CIRCLE DIAMETER ARE HELD TO TOLERANCES SUCH 

THAT THE ENTIRE STRAIGHT-SIDE LENGTH OF THE POSTS Will 

ENTER A 5/8" THICK FLAT-PLATE GAUGE HAVING 4 HOLES 

0.536" ± 0.001" DIAMETER ARRANGED ON A 2. 125" ± U. 001" 
DIAMETER CIRCLE AT ANGLES OF 90° ± 10', AND HAVING A 

~F_NTER CLEARANCE HOLE WITH DIAMETER OF I" APPROX. 

SEPT. 1, 1955 CE-85688 TueE avKto~+ 
RADIO CORIORATION Of AMf RICA. MARRISON, NFW 1FRSFY 



5604-A 

AVERAGE FILAMENT CHARACTERISTIC 

COlO RESISTANCE OF FILAMENT=0.0052 OHM 

0 2 4 6 6 
FILAMENT VOLTS 

10 

MAR. 2, 1955 TIDE DMSION 
wa cosa~na' a a.~uu, w~mmsoH, raw x`sn 

92CM - 8554 
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AVERAGE FILAMENT—EMISSION CHARACTERISTIC 
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5604 -A 

COOLING REQUIREMENTS 

MAXIMUM RADIATOR TEMPERATURE=230°C 

PRESSURE DROP 
INCHES OF WATER 

RECOMMENDED 
 ALLOWABLE TEMPER—

ATURE RISE WITH 
INCOMING—AIR TEMP. 

OF 45°C 

0.2 

0.7 

2.0 

2.8 

MAX. ALLOWABLE 
TEMPERATURE RISE 
WITH INCOMING—AIR 

TEMP. OF 45° C 

1:::1:::1:::1_::1:: 

0 2 4 6 8 10 12 14 
PLATE DISSIPATIOIJ—KILOWATTS 

MAR. 23,1955 Tll~ DMSIfNI 
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AVERAGE CONSTANT-CURRENT CHARACTERISTICS 
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5604--A 

AVERAGE PLATE CHARACTERISTICS 
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TYPICAL CHARACTERISTICS 
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5651 
VOLTAGE-REFERENCE TUBE 

MINIATURE GLOW-DISCHARGE TYPE 

DATA 

General: 

Cathode 
Maximum Overall Length  
Maximum Seated Length  
Length from Base Seat to Bulb Top (excluding tip) 
Maximum Diameter  
Bulb 

Cold 
2-1/8" 
1-7/B" 

1-1/2" t 3132" 
3/4., 

T-5-1/2 
Mounting Position  Any 
Base   Small-Button Miniature 7-Pin 

Basing Designation for BOTTOM VIEW   580 

Pin 1-Anode 
Pin 2-Cathode 
Pin 3 -Internal 

Connection 
-Do Not Use 

Pin 4-Cathode 

Maximum Ratings R Absolute Values: 
DC OPERATING CURRENT (Continuous).  
AMBIENT TEMPERATURE RANGE 

Pin 5-Anode 
Pin 6- Internal 

Connection 
-Do Not Use 

Pin 7-Cathode 

Characteristics and Operation Range Values: 
Min. Av. 

DC Starting Voltage  - 107 
DC Operating Voltage   82 87 
DC Operating Current   1.5 -
Regulation (1.5 ma. to 3.5 ma.) - -
Stabil ity°  

Circuit Values: 
Shunt Capacitor  - - 0,02 
Series Resistor  See NOTE Below 

' A supply vo/tage of not less than Lois value should be Drovitled to insure 
•starting• to ro ugno ut tube life. 

° Defined as the maximum voltage fluctuation at any current level within 
the operating c ent range. 

NOTE: A series reSiatOr mu 5t al ways be used with the 5651. Tne re5i 5t ante 
value mu SL be chosen so Lhat (1J the maximum current rating of 9.S ma 
is not ezceetled at the highest anode-supply voltage employed, and (1) 
the minimum current rating of 1.5 ma. is always exceeded when the ano e-
supply voltage is at its lowest value. 

3.5 max. ma 
-55 to +90 °C 

Mox.

115' volts 
92 volts 
3.5 ma 
3 volts 

0.1 volt 

µf 

MAR. 15, 1948 TUBE DEPARTMENT TENTATIVE DATA 
IADIO CO[RO[ATION OF AME[IC 1, "AR[ISON, NEW 1F RSEv 



565 t 
VOLTAGE—REFERENCE-TUBE 

SERIES TYPE OF STABILIZED VOLTAGE SUPPLY VSING 
RCA-5651 AS VOLTAGE-REFERENCE TUE1E 

UNREGULATED 
FILTERED 
DC VOLTAGE 

Rg 

C = 0 1 4f. 400 vo1Ls 
Ri = Plate Current Oalanc-

ing potentiometer, 
160 ohms, 10 watts 

R = 12000 ohms, 2 watts 
R2 = 470000 ohms, 0.5 watt 
Ry = 670000 ohms, 0.5 watt 

REGULATED SUPPLY 
VOLTAGE TO LOAD 

250 VOLTS 
0-225 MA. 

TYPE 
5651 

92C M-fi934V 

R = 12000 ohms, 2 watts 
R5 = 69000 ohms, 1 watt 
R6 = 1 megohm, 0.5 watt 
R7 = 15000 ohms, 2 watts 
R9 = Output Voltage Con-

trol potentlomete r, 
10000 ohms 

~ 375 volts app rox. at zero load current; 925 volts app rox. at 225 
milliamperes toad current. 

~ The voltage regul anon of this suCply oDerat etl at a fixed l ine volt-
age of !17 vol is and an output voltage o/ 250 volts is less than 0.2 
volt over the current range of 0 to 225 milliamperes. AL Tull cur-
rent, the regulation for a variation of 3 10 per cent in line volt-
age is less than 0.1 volt. Socket connections for Lne 5651 are made 
s0 to at removal of the 5651 from its Socket Opens the load. 

MAR. 15, 194$ TUBE DEPARTMENT 
RADIO COR,ORATION OF AMERICA, MARRI$ON, NEW IE RSEY 

CE—se3av 
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5690 6 
FULL-WAVE VACUUM RECTIFIER F 

CFO 
Intended for critical industrial and aircraft applica-

tions where 10,000-hour Ztfe, extreme uniformity, ri¢td 

construction, and exceptional stability are paramount. 

GENERAL DATA 

Electrical: 

Heaters, Pure Tungsten, for Unipotential Cathodes: 
Of Units 1 & 2 connected in Series 
Voltage   12.6 t 5%' 
Current   1.2 

Mechanical: 

Mounting Position   Any 
Maximum Overall Length   4-1/4" 
Maximum Seated Length   3-11/16" 
Maximum Diameter ~  1-23/321,
Bulb   T-12 
Base Short Jumbo-Shell Octal 8-Pin, Non Hygroscopic 

(JETEC No. 68-71) 
BOTTOM VIEW 

Pin 1: Heater of 
Unit No.2 

Pin 2: Heater of 
Unit No.2 

Pin 3: Plate of 
Unit No.2 

Pin 4: Cathode of 
Unit No.2 

Parallel 

6.3 t 5%' volts 
2.4 amD 

Pin 5: Plate of 
Unit No.l 

Pin 6: Heater of 
Unit No.l 

Pin 7: Heater of 
Unit No.l 

Pin g: Cathode of 
Unit No.l 

RECTIFIER 

Maximum RatingSE Absolute Values: For suflbly frequency of bo cgs 

For Altitudes 
up to 40000 feet 

PEAK INVERSE PLATE VOLTAGE  1120 max. volts 
PEAK VOLTAGE BETWEEN PLATE OF 

UNIT No.1 AND PLATE OF UNIT No.2 1120 max. volts 
PEAK PLATE CURRENT PER PLATE   375 max. ma 
AC PLATE SUPPLY VOLTAGE (RMS) PER PLATE See Rating Chart I 

DC OUTPUT CURRENT PER PLATE   See Rating Chart I 
HOT-SWITCHING CURRENT: 

Even occasional hot—switching with capacitor—input circuits permits 
the flow of plate currents having magnitudes which can adversely af—
fect the l ife and rel iability of tubes designed for l ife values in 
the order Of 10000 hours. If ca pac lCOr—in DuL clrc ulis are t0 De used, 
protect the circuits against the possibility of not—switching and do 
not ezc eed a maximum Deak current value per plate of g amperes during 
the initial cycles of the not—switching transient. If not—switching 
is required in operation, the use of sno ke—input circuits is recom—
mended for maximum rel ia0 ility and for long l ife. Such circuits limit 
the hot—sw itching 'c urrent to a Value no higher than that of Lhe peak 
plate current. 

~ May dev iatet SD per cent from rated value Dr ov ided such deviation occurs 
for less Loan 2 Dor cent of operating time. 

APRIL 1, 1953 TUBE DEPARTMENT TENTATIVE DATA i 
RADIO COtIORATION OF AMltICA, NAtt130N, NEW lEtSEY 
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Heater Current 

5690 

FULL-WAVE VACUUM RECTIFIER 

PEAK HEATER-CATHODE VOLTAGE:' 
Heater negative with respect to cathode 400 max. volts 
Heater positive with respect to cathode .400 max. volts 

BULB TEMPERATURE  200 max. oC 

Typical Operation as Full-Wave Rectifier 
with Capacitor-Input Filter; 

AC Plate-to-Plate Supply Voltage (RMS). 700 
Filter-Input Capacitors   10 
Effective Plate-Supply Resistance per Plate 350 
DC Output Voltage at input to Filter (Approx.): 

At half-load current of 55 ma   415 
At full-load current of 110 ma   355 

Voltage Regulation (Approx.): 
Half-load to full-load current   60 

volts 
µf 

ohms 

volts 
volts 

volts 

Typical Operation as Full-Wave Rectifier 
with Choke-input Filter: 

AC Plate-to-Plate Supply Voltage (RMS). 700 volts 
Filter Input Choke   10 henries 
DC Output Voltage at Input to Filter (Approx.): 

At half-load current of 67.5 nia   305 volts 
At full-toad current of 135 rlla   300 volts 

Voltage Regulation (Approx.): 
Half-load to full load current   5 volts 

SPECIAL RATIN(i3 i PERFORMANCE DATA 

Shock Rating: 

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

Fatigue Rating: 

Vibrational Acceleration   2.5 max. g 
Tubes are rigidly mounted and subjected in each of three 
positions to 2.5 g vibrational acceleration at 25 cycles 
per second for 32 hours. 

CHARACTERISTICS RANGE RALLIES FOR EQUIPMENT DESIGN 

Note Nin. Nax. 

1 2.30 2.50 amp 

' For maximum reliaDil ity, it is recommended that the cathode of each 
unit De connected directly to the mid—point or one side of the heater 
winding. 

~ Mig her values of capacitance than indicated may De used Dut the effec—
tive plate—s upDlY resistance should De increased to prevent exceeding 
the maximum rating for peak Rlate current. See Rating Chart II. , 

APRIL 1, 1953 
TUBE DEPARTMENT 

TENTATIVE DATA 1 
RADIO COREOAATION OF AMFRI U, NARRISON, NfW IE RSEY 



5690 

.-., FULL-WAVE VACUUM RECTIFIER 

aƷA

Note Min. Max. 

Heater—Cathode Current: 
Heater negative with 

respect to cathode 1,2 — 
Heater positive with 

respect to cathode 1,2 — 
Tube Voltage Drop 1  3 15 

Nate 1: With 6.3 volts on neater of Unit No.t connected in parallel 
neater of unit No.2. 

Note 2: With 300 volts between heater and cathode. 

Note 3: With do voltage Der plate adjusted to give do plate 
I50 ma, per unit. 

AVERAGE PLATE CHARACTERISTIC 
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RATING 

Chart 
absolute 
do 
for 

considerable 

Chart 

maximum 

do 
input 

Chart 
minimum 
maximum 
conditions 

when 

S 10 I! 
~LATC 

CHARTS and 

I represents 
maximum 

output current 
conditions of 

This graphical 
lat 

II represents 

rectification 

output current 
to fi lter. 

III represents 
plate—supply 
ac plate—supply 

for conditions 
occasional hot

YO Y! 30 J! 
VOLTS DL 

9YC M-113YT 

OPERA710N CHARACTERISTICS 

graphical ly the relationships 
ac voltage input and absolute 
derived from the fundamental 

capacitor—input and choke—input 
presentation gives the equipment 

etude in choice of operating con—

graphical ly the relationships 

efficiency and absolute 

per date for conditions of ca—

graphical ly the relationships 
resistance per plate and ab—

voltage per plate under 
of capacitor input to 

—switching is employed. 
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5690 
FULL-WAVE VACUUM RECTIFIER 

The Oye ration Characteristics for the 56go in FuLI-Nave 
Circuit ruith Qµf. ioµf. and aoµf~apacitor Input to FtiLter 
s how not only typical operating curves fordifferent plate-
suppty voltages and different efif ective plate-supply re-
sistances, but also by means of boundary l ine "AED" the 
l imiting current and voltage relationships presented on 
Rating Chart I. 

The Operation Characteristics for the 56go in Fu11-Nave 
Circuit with Choke Input to Filter show not only typical 
operating curves for different plate-supply voltages but 
also by means of boundary l ine "ABC" the l imiting current 
and voltage relationships presented on Rating Chart I. 
These curves also give information as to the effect of 
various sizes of chokes on regulation. The sol id-l ine 
curves show the do voltage outputs which would be obtained 
if the fi lter chokes had infinite inductance. The long-
dash l ines radiating from the zero position are boundary 
l ines for various sizes of chokes~as indicated. The in-
tersection of one of these l ines with a sol id-l ine curve 
indicates the point on the curve at which the choke no 
longer behaves as though it had infinite inductance. To 
the left of the choke boundary l ine, the regulation curves 
depart from the sol id-l ine curves as shown by the repre-
sentative short-dash regulation curves. 

SHORT JUMBO-
SNELL OGTAL 
8-PIN BASE 

JE7EG NQ BB -7f 

414. 

MAX. 

92C5- 7810 

APRIL 1, 1953 TUBE DEPARTMENT TENTATIVE DATA 2 
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5690 
RATING CHART II

CAPACITOR INPUT TO FILTER 

Ef.= 8.3 VOLTS/UNIT 
MAX. PEAK PLATE CURRENT PER PLATE = 375 MA 

RECTIFICATION EFFICIENCY=~ E
S 

WHERE E =DC OUTPUT VOLTS AT INPUT TO FILTER 
ES=AC PLATE SUPPLY VOLTS ~RMS~ PER PLATE 

u..AA.....0 .................. 

w~es~aii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
:i~:g;:7:l............A9......~............ 
mCm~us:sumo ............................... 

~n....■ ................................ 

AltAlh~ 
, ~M..AIUuAH 

fJ~ 

~_ 

M\~tr~~~~~~~~~~~~~n 

&eFW&9mRBReR&aWR#BNUFzxb~2uvpM@mSFA:IM. 

AS L 
90 N~~~\n~~~~~~~~~~t•~ 

U 0.2 0.4 0.8 0.8 I.0 
RECTIFICATION EFFICIENCY 

JAN.9 ~ 1953 TUBE DEPARTMENT 
RADIO CMROItAliON pF AMERKA, nAAAiSpN, NEW hRSET 
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5690 

RATING CHART I>I 
CAPACITOR INPUT TO FILTER 
111 I I I I I I I I II( I I I I I I I I I 1 1 1 1 1 1

Ef =8.3 VOLTS/UNIT MAX. HOT-SWITCHING CUR.=3AMP. 
PLATE-SUPPLY RESISTANGE PER PLATE =RAC+NzRpRI ~ RA

WHERE RSEC=~ RESISTANCE OF TRANSFORMER 
SECONDARY PER SECTION 

  RpRI =DC RESISTANCE OF TRANSFORMER 
PRIMARY 

Rq=DC RESISTANCE OF ADDED SERIES 

40  RESISTANCE PER PLATE 
N=TRANSFORMER VOLTAGE STEP-UP 

RATIO PER SECTION 
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5690 
OPERATION CHARACTERISTICS 

FULL-WAVE CIRCUIT CAPACITOR INPUT TO FILTER 

f=8.3 VOLTS/UNIT 
CAPACITOR (C) INPUT TO FILTER: C=4µf 
TOTAL EFFECTIVE PLATE-SUPPLY RESISTANCE (OHMS)=R 
SUPPLY FREQUENCY = 80 CPS 

CURRENT-AND-VOLTAGE 
"~> >' 80UNDARY LINE IDEA IS 

THE SAME AS SHOWN ON 
 _  ~~~~~i RATING CHART I 

~~: ~iiiY 
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OPERATION CHARACTERISTICS 
FULL-WAVE CIRCUIT, CAPACITOR INPUT TO FILTER 
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Ef=6.3 VOLTS/UNIT 
CAPACITOR (C) INPUT TO FILTER: C=10µf 
TOTAL EFFECTIVE PLATE -SUPPLY RESISTANCE (OHMS)=RS 
SUPPLY FREQUENCY = 60 CPS 

   CURRENT-AND-VOLTAGE 
BOUNDARY LINE ~DEA4 IS 

  THE SAME AS SHOWN ON 
RATING CHART I 
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5690 
OPERATION CHARACTERISTICS 

FULL -WAVE CIRCUIT, CAPACITOR INPUT TO FILTER 
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=Ef=6.3 VOLTS/UNIT 
,CAPACITOR (C) INPUT TO FILTER: C=20µf 
TOTAL EFFECTIVE PLATE-SUPPLY RESISTANCE (OHMS)=RS:~ 

"SUPPLY FREQUENCY = 60 CPS • - ::: 
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5690 
OPERATION CHARACTERISTICS 

FULL-WAVE CIRCUIT CHOKE INPUT TO FILTER 

=3i':sC7l~. 

Ep=6.3 VOLTS/UNIT SUPPLY FREQ.=80CPS ' 
SOLID-LINE CURVES=CHOKES OF INFINITE 

INDUCTANCE 
LONG -DASH LINES=BOUNDARY LINES FOR 

CHOKE SIZES AS SHOWN 
SHORT-DASH CURVES=REGULATION CURVES 

FOR REPRESENTATIVE 
CHOKE SIZES 

CURRENT-AND-VOLTAGE 60UNDARY LINE~CBAY-
IS THE SAME AS SHOWN ON RATING CHART I' 
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5713 
POWER TRIODE 

FORCED-AIR-COOLED, GROUNDED-GRID TYPE 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  3.3 t 0.2 ac or do volts 
Current  11.5   amp 
Minimum Heating Time'. 2   minutes 

Ampl ification Factor 25 
Direct Interelectrode Capacitances (Approx.): 
Grid to Plate  10.3   µµf 
Grid to Cathode  26   µµf 
Plate to Cathode 0.5   µµf 

Mechanical: 

Terminal Connections: 

H: Heater 
G: Grid Terminal 

(Flange) 

Mounting Position 
Overall Length   4-25/32" t 3/32" 
Greatest Diameter  2.056" t 0.006" 
Radiator   Integral Part of Tube 
Air Flow: 

ThrOUgh Radiator - me specifiedairflowforvarious plate dissi-
pati~•:, as indicated in the tabulation Delow, should De del ivered 
th rough the radiator toward the bu1D before and during the appli-
cation of any voltages. 

Plate Dissipation. 150 200 250 watts 
Air Flow   9 13 18 cfm 
Static Pressure 0  14 0.27 0.45 in. of water 

Incoming Air Temperature   45 max. °C 
Radiator Temperature (Measured on the core 

at end away from incoming airl. 180 max. oC 
Glass Temperature  180 max. °C 
Grid—Terminal Temperature  140 max. °C 

P 

K: Cathode 
P: Plate Terminal 

;Radiator) 

Vertical, with radiator up or down 

RF POWER AMPU FIER & OSCILLATOR — Class C Telegraphy 

Bey-down coed tittions yer tube without aodula lion 
Maximum CCS• Ref inga, Absolute PaLues: 

DC PLATE VOLTAGE   1500 max. volts 
DC GRID VOLTAGE  —250 max. volts 
DC PLATE CURRENT   300 max. ma 
DC GRID CURRENT  50 max. ma 
PLATE INPUT  450 max. watts 
PLATE DISSIPATION  250 max. watts 

• With 9.3 volts on heater. This time may be shortened by increasing the 
heater voltage during the interval. required for the Cathode to reach 
normal operating temperature. Increasing the heater voltage to 4 volts 
reduces the ne ati ny tlme to 1 minute, while 5 vglts reduces it to u0 

o ds. After ih~s heating interval, the heater voltage must be re-
duced to 3-3 volts. 

~ continuous Commercial Service. 

SEPI-. 30, 1948 TUBE DEPARTMENT TENTATIVE DATA 
RADIO CORrORATION OF AMERIU, NARRISON, NEW JERSEY 



5713 
POWER TRIODE 

Typical Operation in Grounded-Cathode Circuit: 

DC Plate Voltage   1500 volts 
DC Grid Voltage'   175 volts 

510 ohms 
Peak RF Grid Voltage   210 volts 
DC Plate Current   300 ma 
DC Grid Current (Approx  )   40 ma 
Driving Power (Approx  )   8 watts 
Power Output (Approx.)   290 watts 

Typical Operation in Grounded-Grid Circuit at 220 Mc: 

Sase values as }or Grounded-Cathode Circuit 
with the follotuing exce4tions: 

Driving Power (Approx.)#   65 
Power Output (Approx.)   325 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

watts 
watts 

Note Nti n. Nax. 

Heater Current  1 10.8 12.2 amp 
Ampl ification Factor 1,2 19 29 
Grid-Plate Capacitance - 9 11.6 µµf 
Grid-Cathode Capacitance - 23 29 µµf 
Plate-Cathode Capacitance. - 0.39 0.65 µµf 
Grid Voltage  1 3 - -90 volts 
Grid Voltage  1 4 -41 -70 volts 
Feak Cathode Current 1,5 40 - amp 
Power Output  1 6 290 - watts 

Note is Neater volts 9. 3. 
Note 2: With 1000 volts on plate, and plate ma. 150. 
Note 3: Witn 1500 volts on plate and plate ma. = 20. 

Note 4: With 1500 volts on plate and plate ma. = 150. 

Note 5: Represents maximum usable cat node current (plate current p)us grid 
current) for tub e, Tor any condition oT operation. 

Mote 6: with 1500 olts On Dl at e, Dl ate ma. 350. grid m = 50 to 
grid real stor oT N000 2 IOf ohms, and fregu envy of 20 Nc. 

60, 

# ReQui red Dy tuoe and input circuit. ~ Do rt ion o1 Lois power apDea rs in 
the load circuit. 

' ODLaineO from Tixed Supply Or from a cathode resistor of value 5h own. 

Data on operating frequencies for the 5713 are given on the 
sheet TRANS. TUBE RATINGS vs FREQUENCY. 

~,. 

SEPT. 30. 1948 TUBEOEVARTMENT 
TENTATIVE DATA 

RADIO fOREO[ATiON OF AMERIU, NA[[ISON, NEW lE tSEY 



5713 
POWER TRIODE 

1/32 APPROX. 
BEVEL -~ 

I/e~APPROX. R. 

CATHODE-HEATER 
TERMINAL (NOTE 3J 

~ f1 .238" 
MAX. 

,975" 
MI,N. 

.83~_ 

ti M, 

X.` 
T'T

.040'3.010')

AIR-COOLED 
RADIATOR 

PLATE 

I "- 14 N. F. C LASS 2 
THREAD 

2.058"t .006 

.773"t .007" 

.125"t .004" 

HEATER 
TERMINAL 

NOTE 2~ 

1.572" 
t .063" 

5/Ig MIN. 
NOTES 566 

GRID 
TERMINAL 

NOTE 1J 

3/32 
MIN. —+-

~NOTES 4Ʒ6) 

5/8 

MAX. 

2.000"t.010'~ 

1 5/g 

t I/IB 

4 25j32 

* 3/32 

3.200" 

t .035" 

9/32 MIN. 

92CM - 8939 

NOTE I: MAXIMUM ECCENTRICITY OF ~ (AXISI OF GRID-TERMINAL 

FLANGE WITH RESPECT TO M AXISI OF PLATE RADIATOR IS 0:040"~ 

MEASURED WITHIN 1/32" OF BOTTOM OF RADIATOR. 

NOTE 2: MAXIMUM ECCENTRICITY OF !~ IAXI S) OF HEATER TERMINAL 

WITH RESPECT TO M AXIS) OF CATHODE-HEATER TERMINAL IS 0.020". 

NOTE 3: MAXIMUM ECCENTRICITY OF ~ (AXISI OF CATHODE-HEATER 

TERMINAL WITH RESPECT TO ~IAXISI OFGRID-TERMINAL FLANGE IS 

0.020". 

NOTE 4: SURFACE OF ANNULAR AREA INDICATED BY "A" ON BOTTOM 

OF RADIATOR IS IN SAME PLANE WITHIN 0.005"~ AS DETERMINED BY 

GAUGE 1/16" WIDE AND 0.005" THICK. THIS GAUGE WILL NOT ENTER 

MORE THAN I/16" WITH BOTTOM OF RADIATOR RESTING ON FLAT PLATE. 

NOTE 5: SURFACE OF ANNULAR AREA INDICATED BY "D" ON GRID-

TERMINAL FLANGE IS IN SAME PLANE WITHIN 0.008"~ AS DETER-

MINED BY GAUGE METH00 DESCR[8ED IN NOTE 4. 

NOTE 6: SURFACE OF ANNULAR AREA INDICATED BY "A" ON BOTTOM 

OF RADIATOR IS PARALLEL WITHIN 0.030" TO SURFACE OF ANNULAR 

AREA INDICATED BY "B" ON GRID-TERMINAL FLANGE. 

SEPT. 30, 5948 TUBE DEPARTMENT 
RADIO CORPORATION OF AME IICA, NARiI50N, NFW JE RSET 

CE~939 



5713 

COOLING REQUIREMENTS 

E{ =3.3 VOLTS MAXIMUM RADIATOR TEMPERATURE =160'C 

CURVES TAKEN ACCORD—
ING TO NAFM~ STAND—
ARDS —BULLETIN N~103 

* NATIONAL ASSOCIATION OF FAN 
MFRS., GENERAL MOTORS BIDC., 
DETROIT, MICN. 

0 100 200 
PLATE DISSIPATION —WATTS 

300 

MAR.22,1948 TUBE DEPARTMEM 
uow coeraAna.+ or .weuu. ~umsor~, New iener 
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5713 

AVERAGE PLATE CHARACTERISTICS 
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5713 

TYPICAL GRID CHARACTERISTICS 

0 100 200 300 400 
PLATE VOLTS 
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5728/ FG-67 
.,~ MERCURY-VAPOR THYRATRON 

NEGATIVE/POSITIVE-CONTROL TRIODE TYPE 

GENERAL DATA 
Electrical: 

Heater, for Unipotential Cathode: 

Nin. Av. Naz. 
Voltage (AC or DC) 4.75 5.0 5.25 volts 
Current at 5.0 volts - 4.5 4.9 amp 

Cathode: 
Minimum Heating Time, 

prior to tube conduction   5 minutes 
Maximum'Outage Time, 

without reheating   See Curves 
Direct Interelectrode Capacitances 

(Approx., without external shield): 
Grid to Anode   3.25 µµf 
Grid to Cathode 8  9 Fµ,f 

Maximum Critical Grid Current 
with ac anode volts (rms) = 220 10 µamp 

Anode Voltage Drop (Approx.)   i6 volts 
Ionization Time (Approx.): 
For conditions: do anode-supply volts 
= 100, peak grid volts = +35, and 
peak anode amperes = 15   15 µsec 

Deionization Time (Approx.): 
For conditions: do anode volts = 120, 
do grid-supply volts = -500, grid 
resistor (ohms) = 1000, and do anode 
amperes = 2.5   5 µsec 
For conditions: do anode volts = 120, 
do grid-supply volts = 0, grid resistor 
(ohms) = 1000, and do anode amperes = 2.5 850 µsec 

Mechanical; 

Mounting Position   Vertical, base down 
Maximum Overall Length   7" 
Seated Length   6-1/8" t 1/4" 
Maximum Diameter   3" 
Bulb   ST-23 
Cap   Medium (JETEC No.Cl-51 
Base Medium-Shell Small 4-Pin, Bayonet (JETEC No.A4-10) 

BOTTOM VIEW 

Pin 1: Heater 

Pin 2: Cathode 
(Grid & Anode 

Return) 

Pin 3: Grid 
Pin 4: Heater, 

Cathode 

MARCH 1, 1954 TUBE DEPARTMENT TENI ATIVE DATA 
RADIO CORPORAiiON OF AMERICA, NAR BISON, NEW JERSEY 



5728~FG-67 
1VIERCURY-VAPOR THYRATRON 

Temperature Control: 

Meoting—When the ambient temperature is so low that the 
normal rise of condensed —mercury temperature 
above the ambient temperature wi l l not bring the 
condensed—mercury temperature up to the minimum 
value of the operating range specified under 
Maximum Ratings, some form of heat—conserving 
enclosure or auxi l iary heater wi l l be required. 

Cooling--When the operating conditions are such that the 
maximum value of the operating condensed—mercury 
temperature is exceeded, provision should be 
made for forced—air cool ing sufficient to pre—
vent exceeding the maximum value. 

Temperature Rise of Condensed Mercury to 
Equil ibrium Above Ambient Temperature 

No Load   25 
Full Load   31 

INVERTER SERVICE 

oC
oC

Maximum Ratings, Absolute Values: 

PEAK ANODE VOLTAGE: 
Forward   1000 max. volts 
Inverse   1000 max, volts 

GRID VOLTAGE: 
Peak., before anode conduction   —500 max, volts 
Average, during anode conduction —5 max. volts 

CATHODE CURRENT: 
Peak   15 max. amp 

Average "   2.5 max. amp 

Fault, for duration of 0.1 sec. max. 200 max. amp 

GRID CURRENT: 
Average• +0.3 max. amp 

CONDENSED-MERCURY TEMPERATURE RANGE +40 to +g0 °C 

" with neater voltage= n. 75 volts and no neat—conserving enclosure. 
• Averaged over one conducting cycle. _ 
M Rverag ed over any interval of 15 seconds maximum. 

MARCH 1, 1954 TUBE DEPARTMENT TENTATIVE DATA 
IADIO CORPO(ATION Of AMf (IG, HA((ISON, NEW.IERSFY 
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CHARACTERISTIC CURVES 
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CHARACTERISTIC CURVES 
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5762A 
Power Triode 

THORIATED-TUNGSTEN FILAMENT COAXIAL-ELECTRODE STRUCTURE 
FORCED-AIR COOLED 4 KW PLATE DISSIPATION 

INTEGRAL RADIATOR 

For VHF Service in Television and CW Appl ications 
at Frequencies up to 220 Mc. The 5762A is 
Unilaterally Interchangeable with the 5762/7C24. 

i~ 
GENERAL DATA 

Electrical: 

Fi lament, Thoriated Tungsten: 
Voltage (AC or DC)   12.6 t 0.6 volts 
Current at 12.6 volts  29 amperes 
Starting current: The filament current must never exceed 

175 amperes, even momentarily 
Cold resistance 0  052 ohm 

Amplification Factor   29 
Direct Interelectrode Capacitances: 
Grid to plate  18 µµf 
Grid to filament   19 µµf 
Plate to filament  0.5 µµf 

Mechanical: 

Operating Position  Vertical, either end up 
Maximum Overall Length (Excluding flexible leads). 7-1/8" 
Maximum Diameter'   4-11/16" 
Radiator   Integral part of tube 
Weight   6-1/4 lbs 
Terminal Connections (See Dimensional Outline): 

FM 

F -Filament 

FM -Filament 
Mid-Tap 

G -Grid 

P - Plate 

Thermal: 

Air Flow: 
Through Radiator— The specified flow of incoming air ai a 

temperature of 45° C for various plate dissipations, as 
indicated in the tabulation below, should be del ivered 
by a blower through the radiator before and during the 
appl ication of any voltages. Fi lament power, plate power, 
and air may be removed simultaneously. 
Percentage of maximum 

rated plate dissipation 
for each class of 

service  100 80 60 per cent 

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

DATA I 
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5762A 

M.i nimum air flow   300 214 125 cfm 
Static pressure 2  9 1.47 0.58 in. ofi water 

To Header and Filament Seals 10 min. cfm 
The specified air flow from a 1"-diameter nozzle should 
be directed into the fi lament header befiore and during 
the appl ication of any voltages in order to l imit the 
temperature of the fi lament seals and the grid seal to 
their maximum value. 

Incoming Air Temperature   45 max. °C 
Radiator Temperature (Measured on the core 
at end away from incoming air)   180 max. °C 

Bulb Temperature (At hottest part) 180 max. °C 
Seal Temperature: 

Fi lament, grid, and plate  180 max. °C 

AF POWER AMPLIFIER & MODULATOR -Class B 

Maximum CCS a Ratings, Absolute-Maximum Values: 

DC PLATE VOLTAGE   6200 max. vol#s 
MAX.-SIGNAL DC PLATE CURRENTb  L 5 max. amp 
MAX.-SIGNAL PLATE INPUTb   8700 max. watts 
PLATE DISSIPATIONb   4000 max. watts 

Typical Operation: 
Values are for 2 tubes 

DC Plate Voltage   4700 volts 
DC Grid Voltage  -200 volts 
Peak AF Grid-to-Grid Voltage   900 volts 
Zero-Signal DC Plate Current   0.3 amp 
Max.-Signal DC Plate Current   2.8 amp 
Effective Load Resistance 
(Plate to plate)   3640 ohms 

Max.-Signal Driving Power (Approx  )   195 watts 
Max.-Signal Power Output (Approx.) 8800 watts 

RF POWER AMPLIFIER -Class B Television Service 
S ynchronizinq—Level conditions yer 
tube unless otherwise sbeci}ied 

MaxlmUm CCSa Ratings, Absolute—Maximum Values: 

DG-PLATE VOLTAGE  
DC PLATE CURRENT  
DC GRID CURRENT (Pedestal level) 
PLATE INPUT 
PLATE DISSIPATION 

Typical Operation in Cathode-Drive Circuit: 
Bandwidthc o} 

DC Plate Voltage 
DC Grid Voltage 

54 to 2i5 Mc 

4500 max. volts 
2.0 max. amp 

0  325 max. amp 
9000 max. watts 
4000 max. watts 

io 8.5 6 

3000 3200 4300 
-105 -110 -150 

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



5762A 

Peak RF Grid Voltage: 
Synchronizing level 380 435 500 volts 
Pedestal level 290 310 355 volts 

DC Plate Current: 
Synchronizing level 1.8 1.8 2.0 amp 
Pedestal level  1.36 1.35 1.5 amp 

DC Grid Current: 
Synchronizing- level 0.265 0.400 0.439 amp 
Pedestal level  0.115 0.130 0.118 amp 

Driving Power (Approx.):d 
Synchronizing level 625 770 983 watts 

Power Output (Approx.): 
Synchronizing level 3150 4000 6350 watts 
Pedestal level  1800 2300 3590 watts 

~~ 
GRID-MODULATED RF POWER AMPLIFIER 

Class C Television Service 

Synchronizing—level conditions Aer 
tube unless otherwise sflecified 

Maximum CCSa Ratings, Absolute—Maximum Values: 

gq to 2i6 Mc 

DC PLATE VOLTAGE  3700 max. volts 
DC GRID VOLTAGE (White level)   -800 max. volts 
DC PLATE CURRENT  1.9 max. amp 
DC GRID CURRENT (Pedestal level)   0.225 max. amp 
PLATE INPUT   6500 max. watts 
PLATE DISSIPATION   4000 max. watts 

Typical Operation in Cathode-Drive Circuit: 

Bandwidths of   8.5 Mc 

DC Plate Voltage  3200 volts 
DC Grid Voltage: 
Synchronizing level   -110 volts 
Pedestal level   -220 volts 

~~ White level   -520 volts 
Peak RF Grid Voltage  435 volts 
DC Plate Current: 
Synchronizing level   1.8 amp 
Pedestal level   1.25 amp 

DC Grid Current (Approx.): 
Synchronizing level   0.400 amp 

,~\ ,Pedestal level   0.130 amp 
Driving Power (Apprax.):d 
Synchronizing level   770 watts 

Power Output (Approx.): 
Synchronizing level   4000 watts 
Pedestal level   2300 watts 

>~\ 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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PLATE-MODULATED RF POWER AMPLIFIER -Class C Telephony 

Carrier conditions qer tube for use 
with amaximum modulation factor of i 

Maximum CCS a Ratings, Absolute-Maximum Values: 

Uq to go Nc°

DC PLATE VOLTAGE  5000 max. volts 
DC GRID VOLTAGE   -1000 max. volts 
DC PLATE CURRENT  1.0 max. amp 
DC GRID CURRENT   0.3 max. amp 
PLATE INPUT   5000 max. watts 
PLATE DISSIPATION   2700 max. watts 

Typical Operation in Grid-Drive Circuit: 
Uq to At 
go Nc iio Nc 

DC Plate Voltage  4700 4000 volts 
DC Grid Voltage   -400 -350 volts 

From a grid resistor of   1425 1460 ohms 
Peak RF Grid Voltagef   675 600 volts 
DC Plate Current  0.96 0.93 amp 
DC Grid Current (Approx.)   0.28 0.24 amp 
Driving Power (Approx.)   170 130 watts 
Power Output (Approx  )   3700 2800 watts 

Typical Operation in Cathode-Drive Circuit: 
Uq to At 
qo Nc iio Mc 

DC Plate Voltage  4700 4000 volts 
DC Grid Voltage   -400 -350 volts 

From a grid resistor of   1425 1460 ohms 
Peak RF Grid Voltage  675 600 volts 
DC Plate Current  0.96 0.93 amp 
DC Grid Current (Approx.)   0.28 0.24 amp 
Driving Power (Approx.)9  720 600 watts 
Power Output (Approx  )   4200 3200 watts 

Y 
RF POWER AMPLIFIER d OSCILLATOR -Class C Telegraphy 

and 
RF POWER AMPLIFIER -Class C FM Telephony 

Maximum CCSa Ratings, Absolute-Maximum Values: 
Uq to go Mc° 

DC -PLATE VOLTAGE  6200 max. . volts 
DC GRID VOLTAGE   -1000 max. volts 
OC PLATE CURRENT  1.4 max. amp 
DC GRID CURRENT   0.3 max. amp 
PLATE INPUT   8700 max. watts 
PLATE DISSIPATION   4000 max. watts 

V 

RADIO CORPORATION OF AMERICA ®r
Electron Tube Division Harrison, N. J. 
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Typical Operation in Grid-Drive Circuit: 
U¢ to go Mc 

^ ADC Plate Voltage  6000 volts 
DC Grid Voltage: 
From a fixed supply of  -550 volts 
From a grid resistor of   1900 ohms 
From a cathode resistor of  360 ohms 

Peak RF Grid Voltage  875 volts 

/~~ DC Plate Current  1.25 amp 
r 1 DC Grid Current (Approx.)   0.290 amp 

Driving Power (Approx.)   225 watts 
Power Output (Approx  )   6000 watts 

Typical Operation in Cathode-Drive Circuit: 

U¢ to At At 
go Mc uo Mc 220 Mc 

DC Plate Voltage  6000 5000 4300 volts 
DC Grid Voltage: 
From a fixed supply of. -550 -1000 -200 volts 
From a grid resistor of 1900 4100 807 ohms 
From a cathode resistor 
of  360 740 134 ohms 

Peak RF Grid Voltage. 875 1350 432 volts 
CC Plate Current  1.25 1.1 1.25 amp 
DC Grid Current (Approx.) 0.290 0.245 0.25 amp 
Driving Power (Approx.) 1225 1680 542 watts 
Power Output (Approx.). 7000 5500 4000 watts 

1 

SELF-RECTIFYING OSCILLATOR or AMPLIFIER -Class C 

Maximum CCSa Ratings, Absolute—Maximum Values: 

U¢ to go Mce
AC PLATE VOLTAGE (RMS)  7000 max. volts 
DC GRID VOLTAGE   -300 max. volts 

/'~ DC PLATE CURRENT  0.635 max. amp 
DC GRID CURRENT   0.135 max. amp 
PLATE INPUTb  4900 max. watts 
PLATE DISSIPATION   4000 max. watts 

Typical Operation: 

AC Plate Voltaoe (RMS)  6600 volts 

'~ DC Grid Voltage   -127 volts 
DC Plate Current  0.625 amp 
DC Grid Current (Approx.)   0.105 amp 
Driving Power (Approx.)i  60 watts 
Power Output (Approx  )   3350 watts 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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AMPLIFIER or OSCILLATOR — Class C 

With separate, rectified, unfiltered, 
single-phase, full-wave plate supply 

Maximum CCSa Ratings, Absolute-Maximum Values: 

Up tc go Mc e
DC PLATE VOLTAGE  5600 max. volts 
DC GRfD VOLTAGE   —600 max. volts 
DC PLATE CURRENT  1.25 max. amp 
DC GRID CURRENT   0.270 max. amp 
PLATE INPUTk  8600 max. watts 
PLATE DISSIPATION   4000 max. watts 

Typical Operation: 

DC Plate Voltage  5000 volts 
DC Grid Voltage   —260 volts 
DC Plate Current  1.2 amp 
DC Grid Current (Approx.)   0.260 amp 
Driving Power (Approx.)m  150 watts 
Power Output (Approx  )   5650 watts 

a Continuous Commercial Service. 
b Averaged over any audio-frequency cycle of sine-wave form. 
a Computed between halt-power points in a single-tuned circuit and based 
on tube output capacitance only. 

d The driver stage is required to supply tune losses and rf-circuit 
losses. It should De designed to provide an excess oP power above the 
indicated values to take care of variations in l ine voltage; in 
components, in initial tube characteristics, and in tube [haracteristics 
dun ng life. 

e For operation at higher frequencies, see accompanying Naxiauw-Ra ti ngs-
vs-O~era ling-/re quenay Chart. 

f Driver modulated approximately 30x. 
9 Carrier power of driver modulated 100x. 

h Plate input is 1.11 times the product oP the ac voltage (rms).and the 
do plate current. 

J From a self-rectified driver. 

k Plate input is 1.29 times the product of the do plate voltage and the 
do plate current. 

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

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 
Filament Current 1 27 31 amp 
Ampl ification Factor 1,2 25 33 
Direct Interelectrode 
Capacitances: 
Grid to plate  — 16.5 20.5 fy,.f 
Grid to filament — 15.5 22.5 fw.f 
Plate to filament  — 0.38 0.62 ~y,.f 

Grid Voltage 1,3 —125 —190 volts 
Plate Voltage  1,4 1350 1750 volts 
Plate Voltage  1,5 2600 3400 volts 
Peak Cathode Current 6 10 amp 
Useful Power Output  1,7 3 kw 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Note 1: With 12.6 volts rms on filament. 

Note 2: With do grid voltage of —25 volts measured from center—tap of 
filament supply, and do plate voltage adjusted to give do pt ate 
current of o.5 ampere. 

Note 3: with do plate voltage pf uo 0o volts, and do gri dvottage adjusted 
to give do plate current of 0:05 ampere. 

Note u: With do grid voltage of 0 volts measured from center—tap of 
filament supply, and do plate voltage adjusted to give do plate 
current oP 0.5 ampere. 

Note 5: With do grid voltage of —50 volts measured from center—tap of 
filament supply, and do plate voltage adjusted to give Oc plate 
current of 0.5 ampere. 

Xote 6: Designers should limit the maximum useable cathode current 
(plate current and grid current) to this value under any 
condition of operation. 

Note 7: In a self—excited, coaxial, oscillator circuit and with do plate 
voltage oP 5000 volts, do plate current of 1.1 amperes, grid 
resistor of 1500 t SOf ohms, do grid current of 0.250 to 0.900 
ampere, and frequency of 110 Mc. 

MAXIMUM RATINGS vs OPERATING FREQUENCY 

FREQUENCY 30 I 10 220 Mc 

MAXIMUM PERMISSIBLE 
PERCENTAGE OF MAXI—
MUM—RATED PLATE 
VOLTAGE AND PLATE 
INPUT: 

Class 8 Television Ful l Ratings — 54 to 216 Mc 

Class C Television Ful l Ratings — 54 to 216 Mc 

Class C Telephony, 
Plate—Modulated 100 84 72 % 

Class C Telegraphy 
and FM Telephony 100 84 72 % 

Class C Ampl ifiier or 
Osci l lator, Self—
Rectifying 100 84 72 % 

Class C Ampl ifier or 
Osci l lator with 
Separate, Recti—
fied, Unfi ltered 
Plate Supply 100 84 72 % 

MAXIMUM PERMISSIBLE 
PERCENTAGE OF MAXI—
MUM—RATED DC GRID 
VOLTAGE AND DC GRID 
CURRENT: 

Class B Television ful l Ratings — 54 to 216 Mc 

Class C Television Ful l Ratings — 54 to 216 Mc 

Voltage Current 

Class C Telephony 
Plate—Modulated IOO) 100 I 60 63 I % 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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5762A 
FREQUENCY 30 I 10 220 Nc 

Voltage Current 

Class C Telegraphy, 
and FM Telephony 100 100 60 83 % 

Class C Ampl ifier or 
Osci l lator, Self 
Rectifying 100 J00 60 83 % 

Class C Ampl ifier or 
Osci l lator with 

Separate, Recti—
fied, Unfi ltered 
Plate Supply 100 100 60 83 % 

FOR ADDITIONAL INFORMATION ON THIS TYPE, 
WRITE FOR TECHNICAL BULLETIN AVAILABLE 
FROM: 

Commercial Engineering 
Electron Tube Division 
RCA 
Harrison, New Jersey 

RADIO CORPORATION OF AMERICA 
Election Tube Division Harrison, N. J. 
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TYPICAL COOLING REQUIREMENTS 
- E t =12.6 VOLTS AC MAXIMUM RADIATOR TEMPERATURE=160° C - 
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AVERAGE PLATE CHARACTERISTICS 
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AVERAGE 

CONSTANT-CURRENT CHARACTERISTICS 
Ef = 12.6 VOLTS AC 
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TYPICAL CHARACTERISTICS 
Ef = 12.6 VOLTS AC 
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POWER TRIODE 

FORCED—AIR COOLED 

GENERAL DATA 
Electrical: 

Fi lament, Thoriated—Tungsten: 
Voltage   11 t 0.6 
Current   12.5  
Starting Curren',: me filament current must never exceed a 

value of 50 amperes, even momentarily. 

Cold resistance  0 13 
Ampl ification Factor for 

grid—po.1 volts= —25 and 
plate ma. = 200. 32 

Direct Interelectrode Capacitances: 
Grid to plate 5.3  
Grid to filament 4.7  
Plate to filament . 3.8  

Mechanical: 

Terminal Connections: 

F —Filament 
FM — F i 1 ament 

Mid—Tap 

Mounting Position 
Overall Length  
Maximum Diameter 

c 

ac cr do volts 
amp 

ohm 

f,µf 
µµf 

µµf 

G —Grid Terminal 
(Opposite Fila—

ment Leads) 

P — Rad i at o r—
Cooled Plate 

M 

Vertical, grid end up or down 
9-3/8" t 1/4" 

2  895" 
Radiator   Integral part of tube 
Air Flow: 
To radiator and seals 

for maximum rated conditions 140 min. cfm 
Sufficient air must be delivered by a blower to the radiator and 
seals so that the maximum radi ator and seal temperatures will not 
De exceeded. Air flow must start before the application of any 
voltages. Filament power, plate power, and air may be removed 
simultaneously. 

Incoming Air Temperature   45 max. 
Radiator Temperature (Measured at core at 

sufficient number of places to insure 
that rating is not exceeded)  

Seal Temperature: 
Grid and plate   165 max. °C 

Filament   220 max. °C 
Weight (Approx  )   1.6 lbs 

OC 

180 max. oC 

AF POWER AMPLIFIER 6 MODULATOR —Class B 

Naximuls CCS• Ratings, Absolute Values: 

DC PLATE VOLTAGE  
MAX.—SIGNAL DC PLATE CURRENT*  
MAX.—SIGNAL PLATE INPUT'  
PLATE DISSIPATION* 

4000 max. volts 
500 max, ma 
1500 max. watts 
600 max. watts 

•,': See next page. Flndicat es a change 

MAY 3, 1954 TUBE DNfSION 
uoro eoerounow or AME t~CA. NAtIISOH, raw le1Yr 
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Typical Operation: 

Peak AF Grid-to-Grid Voltage 
Zero-Signal DC Plate Current 
Max.-Signal DC Plate Current 
Effective Load Resistance 

(Plate-to-plate)  
Max.-Signal Driving 

5786 

POWER TRIODE 

Ia iues are for g tubes 

DC Plate Voltage   3000 volts 
DC Grid Voltage#   -95 vplts 

470 volts 
75 ma 

800 ma 

8600 ohms 

Power (Approx  )  30 watts 
Max.-Signal Powe r 

Output (Approx.)   1640 watts 

~ Averaged over any audio—t requency cycle of sine—wave form, 

N Grid voltage is given with respect [o mid—point of filament operated on 
ac or dc. 

PLATE-MODULATED RF POWER AMPLIFIER -Class C Telephony 
Corr ier condiiti ons yet tube for use Wi to a aox. •odu is Ltion factor of 1.0 

Maximum CCS• Ratings, Absolute values: 

DC PLATE VOLTAGE   2500 max. volts 
DC GRID VOLTAGE  -500 max. volts 
DC PLATE CURRENT   400 max. ma 
DC GRID CURRENT  150 max. ma 
PLATE INPUT  1000 max. watts 
PLATE DISSIPATION  400 max. watts 

Typical Operation: 

DC Plate Voltage   2500 volts 

DC Grid Voltage®   350 volts 
2600 ohms 

Peak RF Grid Voltage   620 volts 
DC Plate Current   400 ma 
UC Grid Current (Approx.)°   135 ma 
Driving Power (Approx.)°   75 watts.
Power Output (App row.)   810 watts 

RF POWER AMPLIFIER d OSCILLATOR -Class C Telegraphy 

Rey~own conditions qer tube Without a+.q lti lode aodu la tion°p

Maximum CCS~ Ratings, Absolute Values: 

DC PLATE VOLTAGE   3000 max. volts 
DC GRID VOLTAGE  -500 max. volts 
DC PLATE CURRENT   500 max, ma 
'DC GRID CURRENT  150 max. ma 
PLATE INPUT  1500 max. watts 
PLATE DISSIPATION  600 max, watts 

m 
Modulation essentially negative may o2 used if the positive peak of the 
audio—frequency envelope does not exceetl IS SS of the cattier conditions. 

~,®,°: See next page. 
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5786 

POWER TRIODE 

Typical Operation as RF Power Amplifier: 

DC Plate Voltage   3000 volts 
200 volts 

DC Grid Voltage ~   2200 ohms 
330 ohms 

Peak RF Grid Voltage   450 volts 
OC Plate Current   500 ma 
DC Grid Current (Approx.)°   90 ma 
Driving Power (Approx.)°   36 watts 
Power Output ~Approx.)   1000 watts 

Typical Operation as Oscillator at I60 Mc: 

DC Plate Voltage   3000 volts 
225 volts 

DC Grid Voltage t   2000 ohms 
380 ohms 

Peak RF Grid Voltage   475 volts 
DC Plate Current   500 ma 
DC Grid Current (Approx.)°   90 ma 
Power Output (Approx.)   1000 watts 
Useful Power Output (Approx.)-
85% circuit efficiency   850 watts 

u 
O Dtained from fixed supDlY. Dy grid resistor (2200) or Dy cathode. 
resistor (330). 

t Obtained from fixed supply, Dy grid resistor (2000) or Dy cathode re—
sistor (380). 

SELF—RECTIFYING OSCILLATOR or AMPLIFIER—Class C 

Maximum CCS• Ratings, Absolute 1'alues: 

RMS PLATE VOLTAGE  4250 max. volts 
DC GRID VOLTAGE  —300 max. volts 
DC PLATE CURRENT   320 max. ma 
DC GRID CURRENT  85 max. ma 
PLATE INPUT  1500 max. watts 
PLATE DISSIPATION  600 max. watts 

Typical Operation: 

RMS Plate Voltage  4250 volts 

OC Grid Voltage®   115 volts 
1500 ohms 

DC Plate Current   320 ma 
DC Grid Current°   77 ma 
Driving Power (Approx.l~O  46 watts 
Power Output (Approx.)   1050 watts 

~ From a self—rectifying driver. 

•°® 
, See next page. 
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5786 
POWER TRIODE 

AMPLIFIER or OSCILLATOR—Class C 

With Separate, Rectified, Unfiltered, Single-Phase, 
Full-Wave Plate Supply 

Maximum GCS' Ratings, Absolute values: 

DC PLATE VOLTAGE   2700 max. volts 
DC GRID VOLTAGE  -300 max. volts 
DC PLATE CURRENT   450 max. ma 
DC GRID CURRENT  120 max. ma 
PLATE INPUT  1500 max. watts 
PLATE DISSIPATION  600 max. watts 

Typical Operation: 

DC Plate Voltage   2700 volts 

DC Grid Voltage'   180 volts 
{ 1530 ohms 

DC Plate Current   450 ma 
DC Grid Current (Approx.)°   118 ma 
Driving Power (Approx.)~ °   57 watts 
Power Output (Approx.)   1150 watts 

' font inuous Camme rc ial Service. 

° For effect of load resistance on grid current and driving power, refer 
to TUBE RATINGS—Grid Current and D+i ving Power in the General Section. 

' ODtai ned Dy grid resistor of value snuwn or Dy partial Self—Dias methods. 

• From a driver witn a rectified, unfiltered, single—phase, full—wave 
plate supply. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Filament Current  
Amplification Factor  

Note Nin. Maz. 

~nP 1 
1 2 

11.7 
27 

13.3 
33 

Grid-Plate Capacitance - 4.8 5.8 µµf 
Grid-Filament Capacitance. - 3.6 4.8 µµf 
Plate-Filament Capacitance - 2.8 4.0 µµf 
Plate Voltage 1,3 1030 1350 volts 
Plate Voltage 1 4 2400 3000 volts 
Grid Voltage  1 5 - -130 volts 
Peak Cathode Current  1,6 6 - ~P 
Useful Power Output 1 7 800 - watts 

rote is Mitn i1 volts ac on filament 
Note 2: Milo do grid voltage of -25 volts, and plate voltage adjusted to give 

do plate current of 200 ma. 

Note 9: with do grid voltage of 0 volts, and plate voltage adjusted to give 
do plate current of 200 ma. 

No to a: Nitn do gritl voltage of -50 volts, and plate voltage adjusted tD give 
do plate current of 200 ma. 

Mote 5: Nith do plate voltage of 3000 volts, and grid voltage ad just e0 to 
give a do plate current of i ma. 

Note 6: Represents the mz xi mum usable cathode current (plate current and 
g rJd current) for the to De under any condition o} operztion. 

FEB. 1, 1949 TUBE DEPARTMENT 
TENTATIVE DATA 2 
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5786 
POWER TRIODE 

Note 7: With do plate voltage of 9000 volts, do plate current of 500 ma., 
do grid current of 80 to 120 ma., grid resistor of 2000 i IOS 
ohms, antl frequency Of 160 Nc. 

Data on operating frequencies for the 5786 are given 
on the sheet TRANS. TUBE RATINGS vs FREQUENCY. 

OPERATING NOTES 

The quantity of air necessary for adequate cool ing of the 
5786 wi l l depend on the power input to the tube, as wel l 
as on the efficiency and frequency at which the tube is 
operated. When the 5786 is operated with ful l power input 
atthe maximum rated frequency of 160 megacycles, and with 
the circuit adjusted for tube operation at the maximum 
plate—dissipation rating, sufficient cool ing wi l l be pro—
vided by ablower such as the Fasco No.50749. This blower 
is made by F.A. Smith Mfg. Co., Inc., Rochester 2, N.Y. It 
has an outlet area of approximately 6.25 square inches and 

is capable of supplying 140 cubic feet of air per minute, 

free del ivery. 

Provision must be made to direct part of the air from the 
blower to the fi lament and grid seals. For this purpose, 
a blower duct simi lar to that shown on the f I lowing sheet 
is suggested. Also sketched is a semi—ci cular air de—
flector which is useful in providing adequate cool ing to 
the side of the grid seal away from the incoming air stream. 

Depending on the type of appl ication in which the 5786 
is used, the required quantity of cool ing air and the 

method employed for directing this air to the radiator 

and seals wi l l vary considerably. It is recommended, 

therefore, that operating temperatures be measured in 

each appl ication to make certain that maximum temperature 

ratings are not exceeded. 

FEB. 1, 1949 TUBE DEPARTMENT TENTATIVE DATA 3 
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5786 

POWER TRIODE 

SUGGESTED MOUNTING 

NON-RIGID SUPPORT 
FOR GRID CONNECTOR 

FILAMENT 
CONNECTORS 

CLAMPING 
AND 

SUPPORTING 
PLATES 

(SEE NOTE 1) 

INSULATING 
SUPPORTS 

(SEE NOTE 2) 

AIR 
DEFLECTOR 

92CM-7080R1 

NOTE I: SUPPORTING PLATE AND CLAMPING PLATE HAVE HOLES 

LARGE ENOUGH TO PERMIT PASSAGE OF THE GLASS BULBS OF 

THE TUBE. 

NOTE 2: TWO OR MORE INSULATORS MAY BE USED. INSULATORS 

MUST BE PLACED SO AS TO NOT INTEREFERE WITH AIR FLOW 
ONTO GRID TERMINAL. 

FEB. 1, 1949 TUgE DEPARTMENT 
RADIO CORRORATION OF AMERIU. NARR ISON, NFW JERSEY 

CE-7080RI 



5786 

POWER TRIODE 

FEB. 1, 1949 TUBE DEPARTMENT 
RA010 CORPORATION OF AMERICA, MAR R~SON, NEW JERSEY 

CE-7117 



EXHAUST TUBE 
CAP -MAKE NO 

CONNECTION 

G 

0.562 -* 0.007 DIA: 

5786 

POWER TRIODE 

--0.550~~ MAX. 

,~ ~~/2E MAX. 

3 7/8, 

± /e' 

916 MIN. 

t 
151 6 MAX. 

DIA. 

P 

1 116 MAX 

DIA. i 
FM 

L 
3/B MIN. 

2 I ~ ,. 

32 

t  ?32 

~-ti ~-0.110 MAX.+DIA. 
~ -a- 0.075 30.005 DIA. 

9 3/e

t %4 
, 

2.875±0.020 DIA. 

F -FILAMENT 
FM -FILAMENT 

MID-TAP 
G -GRID 
P -PLATE 

92CM-7077F1 

FEB. 1, .949 TUBE DEPARTMENT 
RA010 CORVORAt10N Of AMERICA, MARRISON, NEW /ERSEY 

CE-7077R1 



5786 

AVERAGE PLATE CHARACTERISTICS 
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MAY 10, 1948 TUBE DEPARTMENT 
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5786 

TYPICAL CHARACTERISTICS 

0 i~•~ 2000 
PLATE VOLTS(Ey~ 

3 

SEPT. 5, 1945 TUBE DEPARTMENT 
PADiO CORgRATiON Of AMERICA, HARR~SON, NFW IEtSFY 

92C M - 6594 



5794 
FIXED-TUNED OSCILLATOR TRIODE 

"PENCIL TYPE" WITH INTEGRAL RESONATORS 
For radiosonde serutce at 1680 AZc 

A 

The 57gq is the same as the bg6z exceyt for the Poll oroi ng it¢ms: 

NI8CI18R I C81 

Dimensions  See Dimensional Outline 

A Terminal Connections (See Dimensional Outline): 

H — Heater 

K — Cathode 

INTEGRAL 
CLING RESOWRORS 

OPERATING CONSIDERATIONS 

G —Grid 

P — Plate 

The flexible heater Leads of the 5794 are usual ly soldered 
to the circuit elements. Soldering of these connections 
should not be made closer than 3/4" from the end of the 
tube. If this precaution is not fol lowed, the heat of the 
soldering operationmay 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. Con—

nections to the electrodes should be made by spring con—

tact only. 

The 5794 should be supported by a suitable clamp around 
the metal shel l either above or below the frequency—ad—
justment screw. It is essential, however, that the pres—
sure exerted on the shel l by the clamp.be held to a min—
imum because excessive pressurecandistort the reasonators 
and result in a change of frequency. 

The fl late and cathode connections should have flexible 
leads which wi l l accommodate variations in the relative 
positions of the plate and cathode terminals in individual 

tubes. 

The 5794 may be mechanically tuned by adjustment of the 

frequency—adjustment screw located on the metal shel l of 
the tube. A clockwise rotation of the frequency—adj ust—

ment screw wi l l decrease the frequency, whi le a counter—
clockwise rotation wi l l increase the frequency. The range 

of adjustment provided by the screw is t12 megacycles. 

f  Indicates a change. 
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5794 
FIXED-TUNED OSCILLATOR TRIODE 

GRID TERMINAL 
0.865~~2 0 

FREQUENGV-
ADJUSTMENT 

SCREW 
0.04020.001 

DIA. ~~ 

0.283 2 0.062 

45±7~ 

.015 DIA, 

~.,~ 
`"'J J~ 0.425y~- ~i \J 

MAX. c~?~~~Q~_~
~~ ~~~ 
:O 

1 

1.730' 
MAX. 

0.980 

0.275„ MAX, 

20.005 

RF COAXIAL 
OUTPUT TERMINAL 

0.151"20.003"DIA. 

PLATE TERMINAL 
~-~ 0.305" 2 0.010"DIA. 

4 . 
x.325 

0.200 MIN. MIN. 
_  ~ ~ 

1.016 ~~~ `0.250 
i OJBB~ 

1.585 
MAX, 

0.797'
20.010 

0,400 0 040 
MAX. ,I ~ L~ CATHODE TERMINAL MAX. 

MAX. 

0.270 MAX. 

~~0.200 MI N. 

io"-o,lso" ~ 

} 1.500"-
1.750 

f 
0.016'+0.002'-OA01' DIA. 
2-HEATER TERMINALS 

~ 0.30520.O10'DIA, 

0.080 ~ MAX. 
UNTINNED LENGTH 

  0.11 S"' t 0.040" AT 
TERMINAL TIPS 

92GM-7140R4 

4-56 
TUBE DIVISION 

RADIO CORIORATION Of AMERIU, MARRISON, NEW JERSEY 

CE-7140R4 



5820 
IMAGE ORTHICON 

For outdoor and studio pickup 

MAGNETIC FOCUS 

DATA 

MAGNETIC DEFLECTION 

General: 

Heater, for Unipotential Cathode: 
Voltage  6.3 t 10% ac or do volts 
Current  0.6  amp 

Direct Interelectrode Capacitance: 
Anode to all other electrodes  12 µµf 

Photocathode, Semitransparent; 
Response   See accomyanyinq S~yectral- 

Sensitivity-Characteristics curves 
Rectangular image (4 x 3 aspect ratio): 

Useful size of 1  8" max, diagonal 
Note: The size of the optical image focused on the 

photocathode should be adjusted so that its maximum 
diagonal does not exceed the specified value. The 
corresponding electron image on the target should have 
a size such that the corners of the rectangle just 
touch the target ring 

Orientation Of   Proper orientation is obtained 
when the vertical scan is essential ly paral lel to the 
plane passing through center of faceplate and pin 7 of 
the shoulder base. 

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Overall Length 15  20" t 0.25" 
Greatest Diameter of Bulb 3  00" t 0.06" 
Minimum Deflecting-~oil• Inside Diameter  2 3/8" 
Deflecting-Coil Length   5" 
Focusing-Coil Length   10" 
Al ignment-Coil Length  15/16" 
Photocathode Distance Inside End of Focusing Coi l. 1/2" 
Operating POSItIOn   See Operating Considerations 
Weight (Approx.)   1 lb 6 oz 
Shoulder Base Keyed Jumbo Annular 7-Pin 

BOTTOM VIEW 

Pin 1 -Grid No.6 
Pin 2 - Photocathode 
Pin 3 -Internal Connec-

t i on—Do Not Use 
Pin 4 -Internal Connec-

t ion—Do Not Use 

Pin 5 -Grid No.5 

Pin 6 -Target 

Pin 7 -Internal Connec-
t ion—Do Not Use 

~ See Dasing diagram on next Dage. ~-Indicates a change. 

~-58 ELECTRON TUBE DIVISION 
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5820 
IMAGE ORTHICON 

End Base. Small—Shell Diheptal 14—Pin (JETEC No.814-45) 
BOTTOM VIEW 

Pin 1 —Heater 
Pin 2 —Grid No.4 
Pin 3 —Grid No.3 
Pin 4 —Internal Connec—

t ion—Do Not Use 
Pin 5 — Dynode No.2 
Pin 6 —Dynode No.4 
Pin 7 —Anode 
Pin 8 —Dynode No.S 
Pin 9 —Dynode No.3 
Pin 10 — Dynode No.1, 

Grid No.2 
Pin 11 —Internal Connec—

t ion—Do Not Use 
Pin 12 —Grid No.l 
Pin 13 —Cathode 
Pin 14 —Heater 

DIRECTION OF LIGHT= 
PERPENDICULAR TO 
LARGE END OF TUBE 

v 
WHITE INDEX LINE 

ON FACE 

Maximum and Minimum Ratings, Absolute 

PHOTOCATHODE: 
Voltage  
Illumination 

OPERATING TEMPERATURE: 
Of any part of bulb  
Of bulb at large end of tube 

(Target section) 
TEMPERATURE DIFFERENCE: 

Between target section and any part 
of bulb hotter than target section. 

GRID—No.6 VOLTAGE  
TARGET VOLTAGE: 

Positive value 
Negative value 

GRID—No.5 VOLTAGE  
GRID—No.4 VOLTAGE  
GRID—No.3 VOLTAGE  
GRID—No.2 & DYNODE—No.l VOLTAGE  
GRID—No.l VOLTAGE: 

Negative bias value  
Positive bias value  

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

ANODE—SUPPLY VOLTAGE`  
VOLTAGE PER MULTIPLIER STAGE 

': See next page. 

Values: 

—550 max. volts 
50 max. ft—c 

50 max. oC 

35 min. °C 

5 max. °C 
—550 max. volts 

10 max. volts 

10 max. volts 
150 max. volts 
300 max. volts 
400 max. volts 
350 max. volts 

125 max. volts 
0 max. volts 

125 max. volts 
10 max. volts 

1350 max. volts 
350 max. volts 

~~8 ELECTRON TUBE DIVISION 
RADIO CORPORATION Of AMERICA, HARRISON, NEW JF RSEY 
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5820 
IMAGE ORTHICON 

se

~'o 

TYPical Operation and Characteristics: 
Photocathode Voltage (Image Focus) -400 to -540 volts 
Grid-No.6 Voltage (Accelerator)—

Approx. 75% of photocathode voltage. -300 to -405 volts 
Target-Cutoff Voltage°   3 to +1 volts 
Grid-No.5 Voltage (Decelerator). 0 to 125 volts 
Grid-No.4 Voltage (Beam Focus) 140 to 180 volts 
Grid-No.3 Voltages   225 to 330 volts 
Grid-No.2 & Dynode-No.l Voltage. 300 volts 
Grid-No.1 Voltage for picture cutoff -45 to -115 volts 
Dynode-No.2 Voltage  600 volts 
Dynode-No.3 Voltage  800 volts 
Dynode-No.4 Voltage  1000 volts 
Dynode-No.5 Voltage  1200 volts 
Anode Voltage  1250 volts 
Anode Current (DC)   30 f.a 
Signal-0utput Current (Peak to peak) 3 to 24 'la 
Target-Temperature Range   35 to 45 °C 
Ratio of Peak-to-Peak Highl ight 

Video-Signal Current to RMS 
Noise Current (ApProx•)• 35 

Minimum Peak-to-Peak Blanking Voltage  5 volts 
Field Strength at Center of 

Focusing Coil•   75 gausses 
Field Strength of Alignment Coil 
(Approx  )   0 to 3 gausses 

s Ratio of dynode voltages is mown untler Tyy{caL 04aration. 
° Normal setting of target voltage is ǅ2 volts from target cutoff. The 

target—supply voltage should be adjustable from —3 to +5 volts. 

# adjust to give the most uniformly shaded picture near maximum signal. 

~ Direction of current mould De such thata nort h—seeking pole is att rac ted 
to the image end of the focusing coil, with the indicator located out-
side of and at the image end of the focusing coil. 

OPERATING CONSIDERATIONS 

The operating >Sositidn of the 5820 should preferably be 
such that any loose particles in the neck of the tube wi l l not 
fal l down and strike or become lodged on the target. There-
fore, it fs recommended that the tube never be operated In a 

vertical position with the Diheptal-base end up nor in any 

other position where the axis of the tube with base up makes 

an angle of less than 20° with the vertical. 

When the equipment-des igr. or operating conditions are 
such that the maximum temperature rating or maximum tempera-
ture difference as given under Maximum and Minimum Ratings 
wi l l be exceeded, provision should be made to direct a blast 
of cool ing air from the Diheptal-base end of the tube along 
the entire length of the bulb surface, l.e., through the 
space between the bulb surface and the surrounding deflecting-
coi l assembly and its extension. Any attempt to effect cooling 

+Indicates a change. 
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h° 5820 

IMAGE ORTHICON 

of the tube by circulating even a large amount of air around 

the focusing coi l wi l l do little good, but a smal l amount of 

air directly in contact with the bulb surface wi l l effectively 

drop the bulb temperature. For this purpose, a smal l blower 
is satisfactory, but it should be run at low speed to prevent 
vibration of the 5820 and the associated ampl ifier equipment. 
Unless vibration is prevented, distortion of the picture 
may occur. 

To keep the operating temperature of the large end of the 
tube from fal l ing below 35° C, some form of control led heating 
should be employed. Ordinari ly, adequate heat wi l l be suppl ied 
by the focusing coi l, deflecting coi ls, and associated ampl i-
fier tubes so that the temperature can be control led by the 
amount of cool ing air directed along the bulb surface. If, 

in special cases, a target heater is required, it should fit 

between the focusing coi l and the bulb near the shoulder of 

the tube, and be non-inductively wound. 

Resolution in excess of 500 l ines at the center of the 
picture can be produced by the 5820. The Square-Wave Response 
Characteristics curves show the center square-wave ampl itude 
response versus television l ine number for the 5820 when it 
is operated with the highl ights at the knee of the l ight-
transfer characteristic and at one lens stop above the knee 
and at a temperature of 35° C. The values of response plotted 
on the curves are those obtained after optimum adjustments 
are made. 

To uti l ize the resolution capabi l ity of the 5820 in the 
horizontal direction with the standard scanning rate of 

525 l ines, it is necessary to use a video ampl ifier having a 

bandwidth of at least 6 megacycles. 

For very high i l lumination or for individual tubes with 
exceptional ly high photocathode sensitivity, it may not be 
possible to stop the lens down far enough to reduce the high-
l ight i l lumination on the photocathode to a value near the 
knee of the transfer characteristic. When such a cond Ilion 
Is encountered, the use of a Wratten neutral fi lter selected 
to give the required reduction in i l lumination is recommended. 
Ordinari ly, two fi lters—one having 10;6 transmission and the 
other 20~—wi I I give Buff is lent choice. Such f i Iters with lens-
adapter rings can be obtained at a photographic-supply store. 

+ Ind Kates a change. 
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IMAGE ORTHICON 

3.00t,06 135"'•015" 
OIA. ~  {' .025" 

2.56„ 
*.12 

+ 1 

.425" 
1,025" 

.040" 
1.002" OIA, 

6 PINS 

JUMBO 
ANNULAR 

7-PIN BASE 

15.20" 
±.25 

JB

~O 

DETAIL OF BOTTOM VIEW 
OF JUMBO ANNULAR BASE 

CROSS-HATCHED 1.315 "R. MIN. AREA IS FLAT 

f 1.185"R.MAX. 

25 43 

SEE NOTE I ~•5"MIN. 

NOTE I: DOTTED AREA IS FLAT OR 
EXTENDS TOWARD DIHEPTA L-BASE 
END OF TUBE BY 0.060" MAX. 

ANNULAR-BASE BAUBE 

ANGULAR VARIATIONS BETWEEN 
PINS AS WELL AS ECCENTRICITY 
OF NECK CYLINDER WITH RESPECT 
TO PHOTOCATHODE CYLINDER ARE 
HELD TO TOLERANCES SUCH THAT 
PINS AND NECK CYLINDER WILL 
FIT FLAT-PLATE GAUGE WITH: 
a. SIX HOLES HAVING DIAMETER 

OF 0.065" t 0.001" AND ONE 
HOLE HAVING DIAMETER OF 
0.150" t 0.001". ALL HOLES 
HAVE DEPTH OF 0.265" t 0.001". 
THE SIX 0.065" HOLES ARE 
ENLARGED BY 45° TAPER TO 
DEPTH OF 0.047". ALL HOLES 
ARE SPACED AT ANGLES OF 
51°26' t 5' ONCIRCIE DIAME-
TER OF 2.500" t 0.001". 

b. SEVEN STOPS HAVING HEIGHT OF 

0.187" f 0.001",.CENTERED 
BETWEEN PIN HOLES, TO BEAR 
AGAINST FLAT AREAS OF BASE. 

c. RIM EXTENDING OUT A MINIMUM 
OF 0.125" FROM 2.812" DIAME-
TER AND HAVING HEIGHT OF 
0.126" t 0.001". 

- .093"t .003" d• NECK-CYLINDER CLEARANCE HOLE 38.5't10' DIA. HAVING DIAMETER OF 2.200" 
t 0.001". 

ENLARGED BOTTOM VIEW 92CM-8293R3 

2.00 t.06 
DIA. 

SMALL-SHELL 
DIHEPTAL 

14-PIN BASE 
JETEC 

N~ 814-45 

7-58 ELECTRON TUBE DIVISION 
RADIO CORAORAiION Of AMERICA, HARAISON, NEW JERSEY 
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5820 

SPECTRAL- SENSITIVITY CHARACTERISTICS 

FOR INCIDENT RADIANT ENERGY WITHIN-
NORMAL OPERATING RANGE OF TUBE, 

CURVE A: WITHOUT FILTER. 
CURVE B: WITH WRATTEN N°6 FILTER. 
CURVE C: SPECTRAL CHARACTERISTIC 

OF AVERAGE HUMAN EYE. 
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5820 

SQUARE—WAVE RESPONSE CHARACTERISTICS 

.. 
ii 

TEST PATTERN~SQUARE WAVE. 
OPERATING TEMPERATURE OF BULB 

ADJACENT TO TARGET: 35' C. 
RESPONSE MEASURED IN SYSTEM 

HAVING 10—Mc BANDWIDTH. 
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CURVE HIGHLIGHTS IN RELATION TO 
LIGHT TRANSFER CHARACTERISTIC 
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TEMPERATURE EFFECT ON SQUARE—WAVE RESPONSE 
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5820 
BASIC LIGHT —TRANSFER CHARACTERISTIC 
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ILLUMINATION: TUNGSTEN LIGHT DAY-
LIGHTE OR WHITE FLUORESCEN'~ 

FOR SMALL-AREA HIGHLIGHTS. 
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HIGHLIGHT ILLUMINATION ON PHOTOCATHODE —FOOT-CANDLES 
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5822 
IGNITRON 

DATA 

S~ 
c~~ 

General: 

Cathode, Ignitor Excited  Mercury-Pool Type 
Starting time at req~:ired ignitor 
voltage or current°   100 µsec 

Anode Voltage Drop: 
At peak anode current of 1500 amperes 25 volts 

Cooling: 
Type  water 
Minimum Water Flow: 

At no load  0.5 gpm 
At rated continuous average cucrent 1.5 gpm 

Maximus Pressure Drop: 
At 1,5 gpm  5 16./sq.in, 

Minimum Inlet-Water Temperature 1C °C 
Maximum Outlet-Water Temperature. 35 °C 

Maximum Water-Temperature Rise  6 °C 

Overall P,igid Length (Approx  )  14-1/2" 

Maximum Diameter (Including water connections). 7-1/4" 

Mounting Position   Vertical, flexible lead up 

Terminal Connections: 

P -Anode Terminal 
(Flexible lead) 

K -Cathode Terminal 
(Opposite the 
anode terminal) 

n 

I -Ignitor Terminal 
(Adjacent to the 
cathode terminal) 

FREQUENCY-CHANGER RESISTANCE-WELDING SERVICE 

For input-suq~ply frequency from go to bo cycles yer second 

and minimum outflut frequency of g cycles Qer second 

Maximum Ratings, Absolute Values: 
Ratting I Rating II 

PEAK ANODE VOLTAGE: 
Forward   1200 max. 1500 sax. volts 

Inverse   1200 max. 15CG max. volts 

ANODE CURRENT:°
Peak  1500 max. 1200 max. amp 

Corresponding Average`. 20 max. 16 max. amp 

Average`  70 max. 56 max. amp 

Corresponding Peak. 420 max. 336 max, amp 

RAT10 OF FAULT ANODE CURRENT 

TO PEAK ANODE CURP.ENT•. 12.5 max. 12.5 max. 

D Ratings are for zero phase—control angle. Straight—line isle rpo lot iun 
on log—log paper is De rmiss iD le between corresponding points, 

~ Averaged over any 6,25—second maximum interval. . 

• Duration of fault anode current snou ld be l imited to o, i5 second. 

°: See nett page. 

FEB. 1, 1952 TUBE DEPARTMENT TENTATIVE DATA 
RA010 CdM1ATION OF AMf RICA, NARRISON, NEW JERSEY 



5822 
IGNITRON 

PEAK IGNITOR VOLTAGE: 
Positive°  f Equal to anode volts 

1200 min. volts 
Negative   5 max. volts 

IGNITOR CURRENT: 

Peak°  f100 max. amp 
1 30 min. amp 

RMS  10 max. amp 
Average   1 max. amp 

° Ignition will occur if either minimum eak p positive ignitor Potential 
is apPl ie,;r or minimum peak ignitor current flows, for the Indidated 
st arting time (see Lathode). 

~ Averaged over any 5—second maximum interval. 
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Outl ine Drawing for the 5822 is the same 
as shown for Type 5552 

RATING CHART 

_ I ~ I I i I r 1 11 I I E F I 
_ PEAIA FORWARD ANODE VOLTS = Ebm 
— PEAYc INVERSE ANODE VOLTS=Ebmi 

E bm OR Ebmi VOLTS =1200 

Isoo 

z + 6 e Ip z + s e 100 
AVERAGE ANODE AMPERES 

02CM-7983 

FEB. 1, 1952 
TUBE DEPARTMENT 

TENTATIVE DATA 
RADIO CORRORATION OF AMERI U, NARRISON NEW IE RSEY 



For 

5822-A 
IGNITRON 

WATER—COOLED, STEEL—JACKETED, MERCURY—POOL—CATHODE 
TYPE HAVING MOUNTING PLATE FOR THERMOSTATIC CONTROL 

intermittent rectifier and frequencll-changer welder service 

GENERAL DATA 

Electrical: 

Cathode Excitation 
Cathode-Spot Starting  
Minimum Requirements for Cathode Excitation: 

Peak ignitor voltage required to fire . 
Peak ignitor current required to fire  
Starting time at required voltage 
or current 

Tube Voltage Drop: 
At peak anode current of 1500 amperes . 

Mechanical: 

Operating Position 
Maximum Overall Length (Including 

flexible lead) 

~9 

Cycl ic 
By Ignitor 

200 volts 
30 amp 

100 µsec 

25 volts 

Vertical, flexible lead up 

27-1/4" 
Maximum Radius (Including water connections)  3-5/8" 
Weight 8  25 lbs 
Terminal Connections (See Dimensional Outlinel: 

P -Anode ~P I -Ignitor 
Terminal Terminal 
(Flexible (Within 
lead) jacket 

K - Cathode skirt at 
Terminal cathode 
(Bar oppo- ~_ •r end) 
site anode 
terminal) 

Cool ing: 
Type  Water 
Minimum inlet water temperature   10 °C 
Maximum outlet water temperature  35 °C 
Minimum water flow  1.5 gpm 

Maximum water-temperature rise  6 oC 
Maximum pressure drop   5 psi 

INTERMITTENT RECTIFIER SERVICE 
and 

FREQUENCY-CHANGER WELDER SERVICE 

Maximum Rating3, Ahsolute-Naximum Values: 

For zero phase-control angle and 
frequencies from go to 6o cys 

EIATING I 

PEAK ANODE VOLTAGE: 
Forward   1200 max. 1200 max. volts 
Inverse   1200 max. 1200 max. volts 

4-59 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
gAplO COlIORAiION OF AMERICA, HARRISON, NEW JERSEY 



5822-A 

IGNITRON 

ANODE CURRENT: 
Peak  420 max. 1500 max. amp 
Average (Averaged over any 

interval of 6.25 sec-
onds maximum)   70 max. 20 max. amp 

Average (Averaged over any 
interval of 0.2 sec-
ond maximum). 70 max. 250 max. amp 

Fault, for duration of~0.15 
second maximum  18750 max. 18750 max. amp 

RATING II 

PEAK ANODE VOLTAGE: 
Forward   1500 max. 1500 max, volts 
Inverse   1500 max. 1500 max. volts 

ANODE CURRENT: 
Peak  336 max. 1200 max. amp 
Average (Averaged over any 

interval of 6.25 sec-
onds maximum)   56 max. 16 max. amp 

Average (Averaged over any 
interval of 0.2 sec-
ond maximum). 56 max. 200 max. amp 

Fault, for duration of 0.15 
second maximum  15000 max. 15000 max. amp 

IGNITOR 

Maximum Ratings, Ahsolute-Naximum Values: 

PEAK IGNITOR VOLTAGE: 
Positive Equal to anode volts 
Negative  5 max. volts 

IGNITOR CURRENT: 
Peak  100 max. amp 
Average (Averaged over any interval 
of 5 seconds maximum)   1 max. amp 

RMS   10 max. amp 

OPERATING CONSIDERATIONS 

The g8s~—A is equipped With a mounting plate jot mounting 

a thermostatic control cal ibrated either fior control l ing the 

flow of cool ing water through the water jacket, or for pro—

tection of the ignitron against overheating. 

When the cooling water is circulated successively through 
the water jackets of two or more ignit tons, the water—saving 
thermostat, if used, should be mounted on the ignitron connect—

ed directly to the water supply. 

The water—saving thermostat, which has normal ly open 

contacts, is cal ibrated to close a circuit energizing a sole—

noid valve in the water—supply l ine and thus permit water 

4-59 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
RADIO CORRO[ATION OF AMElIG, NARRISON, NFW lElSEY 



5822-A 

IGNITRON 

flow to start when the temperature of the thermostat mounting 
plate exceeds approximately 35o C. Because of the lag between 

the heating of the ignit ron envelope and the functioning of 

the water—saving thermostat to start water flow through the 

water jackets, the ignition may overheat before the flow of 

cool ing water starts. 

Such overheating can be prevented by the use of an auxi—

l iary contactor shunted across the contacts of the water—

saving thermostat and actuated by the welding—control switch. 
The contactor causes the solenoid valve in the water—supply 
l ine to open as soon as welding current flows. 

When a protective thermostat is used, it should be mounted 
on an Ignit ron from which the cool ing water discharges into 
the drain. The protective thermostat is cal ibrated to open a 
set of normal ly closed contacts at a jacket temperature of 

approximately 52° C. The opening of these contacts causes a 
protective device to function. This device may be a relay 
opening the ignitor firing controls, or preferably, a circuit 
breaker which removes power from the ignitions. 

Care must be taken toinsure that the water jacket of each 
ignition is completely fi l led before power is appl ied. Tube 
operation with a partial ly fi l led water jacket may cause ab—
normal heating of the tube envelope with resultant arc—back 
which impairs tube l ife. It is also necessary to arrange the 
cool ing system so as to prevent any draining of the water 
jackets when the flow of water ceases. 

4-59 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
RADIO CORFORATION OF AMERICA, HARRISON, NEW JERSEY 
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5822-A 

IGNITRON 

DETAIL

BOTTOM VIEW 

.zoo"f .oeo~ 
" MAX. DIA: 

EXHAUST-TUBE 
PINCH~OFF ~ 

IZMAT X. 

I~1 

~o 

10' 

~t3 MIN. 

y I" 
_ ~ 

900
t~ 

MOUNTING PLATE 
FOR THERMOSTAT 

14" * 16 

TE 2 

NOTE I: MAY BE SLOTTED. 

NOTE 2: DASHED POSITION AT MANUFACTURERES OPTION. 

4-59 CE-9772R16 

RATING CHART 
FREQUENCY-CHANGER WELDER SERVICE 

PEAK ANODE MAXIMUM 
~ 
~ CURVE VOLTS 

FORWARD OR 
AVERAGING 1■■■ 
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5890 

REMOTE-CUTOFF BEAM PENTODE 

GENERAL DATA 
Electrical: 

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

Mu-Factor, Grid No.2 to 
Grid No.1 5 

Direct Interelectrode Capacitances: 
Grid No.l to Plate 0.018 µµf 
Input  7.5 µµf 
Output   1.6 µµf 

Mechanical: 

Mounting Position  Any 
Overall Length   6-1/2" t 1/4" 
Seated Length  6" : li4" 
Maximum Diameter   1-1/2" 
Cap  Small 
Base   Small-Shel l Duodecal 7-Pin 
Basing Designation for BOTTOM VIEW   12J 

Pin 1 -Heater p,p Pin 10 -Grid No.2 
Pin 2 -Grid No.l Pin 11 -Cathode 

Pin 6 -Grid No.3 Pin 12 -Heater 

Pin 7 -Internal Con.- 10 Cap -Plate 
Do Not Use © p 

Bulb Temperature   220 max. °C 

VDLTAGE-CDNTRDL SERYICE 

Maximum CCS' Ratings, Absolute Values: 

DC PLATE VOLTAGE  
DC GRID-No.3 VOLTAGE  
DC GRID-No.2 VOLTAGE  
DC GRID-No.l VOLTAGE: 

Negative bias value 
Positive bias value 
Positive peak value 

MAX.-SIGNAL'bC PLATE VOLTAGE  
MAX.-SIGNAL GRID-No.3 INPUT 
MAX.-SIGNAL GRID-No.2 INPUT 
PLATE DISSIPATION 
PEAK HEATER-CATHODE VOLTAGE: 

Neater negative with respect to cathode: 
During equipment warrr~up period 
.not exceeding 15 seconds  
After equipment warm-up period  

Heater positive with respect to cathode 

1
~1,~ see nett page. 

NIAY 1, 1950 

30000 max. volts 
6600 max. volts 
450 max. volts 

-200 max, volts 
0 max. volts 
2 max. volts 

500 max, volts 
1 max. watt 

0.1 max. watt 
i0 max. watts 

_ 450 max. volts 
165 max. volts 
165 max. volts 

TUBE DEPARTMENT 
RADIO COtIORATION Of AMERICA, NAAAISCYN. NEW JERSEY 

TENTATIVE DATA 



INHERENTLY 

5890 
REMOTE-CUTOFF BEAM PENTODE 

Typical Operation as Shunt Voltage-

Regulator Tube in Accompanying Circuit 

DC Plate Voltage 
DC Grid-No.3 Voltage 
DC Grid-No.2 Voltage'  
DC Grid-No.l Voltage " 
Peak Grid-No.l Voltage 
Zero-Sio. DC Plate Cur 
Max.-Sig. DC Plate Cur 
Zero-Sig. DC Grid-No.3 Cur 
Max.-Sig. DC Grid-No.3 Cur 
Zero-Sig. DC Grid-No.2 Cur 
Max.-Sig. DC Grid-No.2 Cur 
Grid-No.l Bias (Approx.) for plate 

current of 10 µamp. 
Grid-No.l—Plate Transconductance 

20000 30000 
5500 5500 
200 200 
-60 --60 
45 20 
0 0 

500 60 
0 0 
0 0 
0 0 
0 0 

-52 -52 
11 3 

volts 
volts 
volts 
volts 
volts 
µamp 
µamp 
µamp 
µamp 
µamp 
µamp 

volts 
µmhos 

• Continuous Commercial Service. 

~ Subject to variation of t u0% if grid-No.1 voltage is desired at in-
dicated value. 

" Subject to variation of t u0% if grid-No .2 voltage is desired at in-
tlicated value. 

Shunt Voltage-Regulator Circuit 

TYPE 

HV SUPPLY 5890 ~+ ~ + 

WITH _~A•[}~~— REGULATED 
~A7 "' D 

C 
-O—O CONTROL 

VOLTAGE + 200 V. + 5500 V. 92CS-7457 

NOTE: THE CONTROL VOLTAGE MAY BE TAKEN FROM THE LOAD 
CIRCUIT OR FROM A CIRCUIT SUPPLYING SIGNAL TO THE 
LOAD CIRCUIT, DEPENDING ON THE TYPE OF LOAD INVOLVED. 

OPERATING NOTES 

Operation of the 5890 with a plate voltage above approxi-

mately 16000 volts results in the production of soft 
x-rays which can constitute a health hazard on prolonged 

exposure unless the tube is adequately shielded. Rela-

tively simple shielding should prove adequate, but the 

n eedfor this precaution should be considered in equipment 

design. 

Devices and arrangements shown ordesc ribed herein may use patents of RCA 
or others. Information contained herein is furnished without responsi-
bility by RCA for its use and without prejudice to RCA's patent right s. 

MAY 1, 1950 
TUBE DEPARTMENT 

TENTATIVE DATA 

RADIO COAIOAATION Of AME[ICA, HARRISON, NEW IE RSEY 
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.~ REMOTE-CUTOFF BEAM PENTODE 
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FEB.9,1950 

5890 

AVERAGE CHARACTERISTIC 
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5894 
TWIN BEAM POWER TUBE 
Dsefui at Prequenetes up to 500 Nc 

Unless Otherwise Specified, Values are on a Per-Tube Basis 

GENERAL DATA 

electrical: 

He>~ter for Unipotential Cathode: 
Heater arrangement Series Parallel 
Voltage   12.6 ± 10% 6.3 t 10% ac or do volts 
Current   0.9 1.8   amp 

Mu-Factor, Grid No.2 to 
(Grid No.l (Each Unitl 
for do plate volts = 600 
do grid—No.2 volts = 250, 
and do plate ma = u0   8.2 

Direct Interelectrode Capacitances.(Each Unit):° 
Grid No.l to plate  0.8 max. 
Grid No.l to cathode & grid No.3 

d internal shield, grid No.2, 
and heater  11 

Plate to cathode & grid No.3 
3 internal shield, grid No. 2, 
and heater  3.4 

Seated Length 
Maximum Diameter  
Bulb  
Bulb Termindl5 (Two) See Dtmensional Outline 

Weight (Approx.) 
Base  

µif 

µuf 

Nµf 

Mechanical: 

Mounting Position: 
Vertical   Base up or down 
Horizontal   Plate terminals in horizontal plane 

Maximum Overall Length   4-5/16" 
3-iv16" f 3/16" 

1-15/16" 
T-14 

2  3 oz 
Small-Wafer Septar 7-Pin (JETEC No.E7-21) 

60TT0~4 VIEW 
~" 

Pin 1 - Heater 
Pin 2 - Grid No.l of 

Unit No.2 
Pin 3 - Grid No.2 
Pin 4 — Cathode, 

Grid No.3, 
Internal 
Shield 

Pin 5 -Heater 
Mid-Tap 

Pin 6 -Grid No.1 of 
Unit No.l 

Pin 7 -Heater 
PU1 -Plate of 

Unit No.1 
PU2 -Plate of 

Unit No.2 

PLANE OF ELECTRODES OF EACH UNIT IS 
PARALLEL TO PLANE THROUGH AXIS OF 

TUBE ANO AA' 

Plate-Seal Temperature   200 max. °C 

° Wit nowt ezte rn al spiel d. 

MAR. 1, 955 TUBE DIVISION 
RADIO CORPORATION OE AMEIICA, HARRISON~. NE 

TENTATIVE DATA i 
RSEV 



5894 

TWIN BEAM POWER TUBE 

Base-Seal Temperature  180 max. °C 
Cooling: tree circulation of air around the tuoe is required. In addi-

tion, some fort etl-air cool ing will generally De required to 
prevent exceeding the specified maz~mum Du1D temperature. 

AF POWER AMPLIFIER i MODULATOR - Class B 

Maxisusl CCS~ Ratings, A6sotute Values: 

OC PLATE VOLTAGE   600 max. volts 
DC GRID-No.2 (SCREEN) VOLTAGE  250 max. volts 
DC GRID-No.l (CONTROL-GRID) VOLTAGE. -175 max, volts 
MAX.-SIGNAL DC PLATE CURRENT'  200 max. ma 
MAX.-SIGNAL PLATE INPUT`   120 max, watts 
MAX.-SIGNAL GRID-No.2 INPUT'   7 max. watts 
PLATE DISSIPATION'   40 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode  100 max, volts 
Heater positive with 

respect to cathode  100 max. volts 

Typical CCS~ Operation: 

DC Plate Voltage   450 600 volts 

DC Grid-No.2 Voltage•  250 250 volts 
DC Grid-No.l Voltage: 
from fixed-bias source   -23 -25 volts 

Peak AF Grid-No.l-to-
Grid-No.l Voltage  53 53 volts 

DC PT ate Current: 
Zero-signal value  67 35 
Max.-signal value  200 16B 

DC Grid-No.2 Current: 
Zero-signal value  B 
Max.-signal value  26 

DC Grid-Na.l Current: 
Max.-signal value  2.3 

Effective Load Resistance 
(Plate to plate)   4400 

Max.-Signal Driving 
Power (Approx.)~   0.2 

Max.-Signal Power 
Output (Approx.)~  60 

ma 
ma 

4 ma 
27 ma 

V 

1.6 ma 

8000 ohms 

0.2 watt 

70 watts 

Maxislu~ Circuit Values: 

Grid-No.l-Circuit Resistance:• 
With fixed bias  50000 max. ohms 
With cathode bias  Not recommended

'
" Averaged over any audi o-Tre quency cycle oT sine-wave form. ~,/ 

• vre ferably ootai netl Trom a separate source or from the plate-voltage 
supply with a voltage divider. 

~~ ~: See next paye. 
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5894 

TWIN BEAM POWER TUBE 

PLATE-MODULATED PUSH-PULL RF POWER AMPLIFIER - Class C Telephony 

Carrie+ conditions 4e+ tube witA a was. sodu lotion factor of 1.0 

Maximum CCS• Ratings, Absolate Vataes: 

For max. plate voltage and max. plate input above 250 Mc, 
see Rating Chart I 

DC PLATE VOLTAGE   450 max. volts 
DC GRID-No.2 (SCREEN) VOLTAGE  250 max. volts 
DC GRID-No.l (CONTROL-GRID) VOLTAGE  -175 max. volts 
DC PLATE CURRENT   160 max. rta 
DC GRID-No.l CURRENT   10 max. ma 
PLATE INPUT  72 max, watts 
GRID-No.2 INPl1T 4  5 max. watts 
PLATE DISSIPATION  27 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 100 max. volts 
Heater positive with respect to cathode. 100 max. volts 

Typical CCS' Operation: 
Uy to a5o Nc At gryo Nc 

DC Plate Voltage   450 380 volts 
DC Grid-No.2 Voltage 

(Approx.)+   250 250 volts 
From an adjustableseries 

resistor having a max. 
value of   20000 30000 ohms 

DC Grid-No.l Voltaoe+~  -100 -~i0 volts 
From a grid-No.i~ 

resistor of  20000 15000 ohms 
Peak RF Grid-No.l-to-

Grid-No.l Voltage  120 - volts 
DC Plate Current  V 150 160 ma 
DC Grid-No.2 

Current (ADprOX  )   16 8 ma 
DC Grid-No.l 

Current (ADProx  )   5 4 ma 

Driver stage should be capaD le of supplying the specified driv in9 power 
at low distortion to the No.i grids of the class B'st ag e. To minimize 
d ISLOrt IOn, the effective reSisCdnCe pef grid—No.l CIrGu12 Of the class 
B stage 5nould be held at a low lue. For this purpose, Lne 5e of 
transformer couplins is recommended. In no case, noweve r, 5nould the 
total do grid—Xo.l—c lrcuit resistance exceed 50000 ohms. 

Obtained preferable from a separate source modulated along with the 
plate supply, or Prom the modulated plate supply thrcugh a series re—
sistor. IL is recommended toot this resistor be adjustable [o permit 
obtaining the desired operating plate current after initial tuning ad—
justments are completed. 

'~ DDtained from a grid —N p.1 resistor of value shown or Dy partial seli—
bias method. A combination of grid—No.l resistor and flied supply has 
the advantage .not only of protecting the LUDe from damage through loss 
of excitation Dut also of minimizing distortion Dy Dias—supply compen—
sation. 

': see next page. 
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5894 

TWIN BEAM POWER TUBE 

Driver Power 
Output (Approx.)  

Useful Power 
Output (Approx.)'•

Maximum Circuit Values: 

Up to zgo Mc AC q7o Nc 

0.6 13 watts 

50 35 watts 

Grid-No.l-Circuit Resistance)  50000 max. ohms 

PUSN-PULL RF POWER AMPLIFIER ~ OSCILLATOR - ClassC Telegraphy°
and 

PUSN-PULL RF POWER AMPLIFIER -Class C FM Telephony 

Maximum CCS• Ratings, Absolute Values: 

For max. plate voltage and max. plate input above 250 Mc, 
see Hating Chart II 

DC PLATE VOLTAGE   600 max. volts 
DC GRID-No.2 (SCREEN) VOLTAGE  250 max. volts 
DC GRID-No.l (CONTROL-GRID; VOLTAGE  -175 max. volts 
DC PLATE CURRENT   220 max, ma 
DC GRID-No.l CURRENT   10 max. ma 
PLATE INPUT  120 max. watts 
GRID-No.2 INPUT  7 max. watts 
PLATE DISSIPATION  40 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 100 max. volts 
Heater positive with respect to cathode. 100 max. volts 

Typical CCS' Operation: 
U6 to zgo ,yc At quo .Mc 

DC Plate Voltaoe   600 400 500 volts 
DC Grid-N o.2 

Voltage (Approx.)® . 250 250 250 volts 
From art adjustable 

series resistor having 

a maz. value of  33000 22000 47000 ohms 
DC Grid-No.l Voltaae'. -80 -38 ~O volts 

From a grid-No.1 
resistor of  39000 24000 30000 ohms 

From cathode 

resistor of  360 180 300 ohms 

Peak RF Grid—No.l—to-

Grid-No.l Voltaoe  200 - - volts 
DC Plate Current   7.00 220 200 ma 

° Ney-down conditions per tube without amyl i[ude modulation. Amplitude 
mod uldti0n es5 entially nega!ive may De used it [ne positive peak of [he 
a udio—f re que ncy envelope does not exceed 115f of the carrier conditions. 

', ",t,',': See next page. 
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5894 

TWIN BEAM POWER TUBE 

U¢ to ego Nc At qqo Nc 

DC Grid-N o.2 
Current (Approx  )  16 12 8 ma 

DC Grid-No.l 
Current !Approx  )  2 3 4 ma 

Driver Power 
Output (Approx.) 4 5 13 watts 

Useful Power 
Output (Approx.)•• 85 43 55 watts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistances  50000 max. ohms 

FREQUENCY TRIPLER -Class C 

Maximum CCS• Ratings, Absolute Vatues: 

For max. plate voltage and max. plate input above 250 Mc, 
see Rating Chart III 

DC PLATE VOLTAGE   600 max. volts 
DC GRID-No.2 (SCREEN) VOLTAGE  250 max. volts 
DC GRID-No.l (CONTROL-GRID) VOLTAGE  -175 max. volts 
DC PLATE CURRENT   160 max. ma 
DC GRID-No.1 CURRENT   10 max. rta 
PLATE INPUT  80 max, watts 
GRID-No.2 INPUT  7 max. watts 
PLATE DISSIPATION  40 max, watts 
PEAK HEATER~ATHODE VOLTAGE: 

Heater negative with 
respect to cathode   100 max. volts 

Heater positive with 
respect to cathode   100 max. volts 

Typical CCS• Operation as Tripler: 

Up to igo .Mc To 2zg Nc Tog6zMc 
DC Plate Voltage 400 500 400 400 400 volts 
DC Grid-No.2 Volt-
age (Approx.)® 250 250 250 220 220 volts 
From an adjust-

able r es 

resistorT

having maz. 
value of 16000 39000 20000 56000 56000 ohms 

• Continuous Commercial Service. 

• Obtained pre feraDly from a separate source, or from the plate—supply 
voltage with a voltage divider, or through a series resistor. A series 
grid—x o.2 resistor should be used only when Lhe Sa9Y is used in a cir—
cuit which is not Neyed. It is recommended that this resistor be ad—
justable to permit obtaining the desired operating plate Current after 
initial tuning adjustments are completed. 

••,I,•: See next page, 
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5894 

TWIN BEAM POWER TUBE 

DC Grid-No.lVoltage•
frore a grid-No.1 

resistor oj. 
Peak RF Grid-No.l-to-

Uy to Igo Nc To 2zg Nc 
-150 -150 -150 

30000 24000 50000 

To q6s Nc 
-150 -175 volts 

36000 36000 ohms 

Grid-No.l Voltage. 360 360 360 - - volts 
DC Plate Current 
DC Grid-No.2 Current 
(Approx  ) 

DC Grid-No.l Current 
(Approx  ) 

Driver Power Output 
(Approx  ) 

Useful Power Output 
(Approx.)••. 

146 

16 

5 

0.9 

18 

120 

LO 

6 

1 

20 

130 

20 

3 

0.5 

12 

130 

5 

4 

4 

13 

140 ma 

5 ma 

5 ma 

8 watts 

16 watts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance]  50000 max. ohms 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Heater Current: 

Note Nin. Nax. 

Series connection  1 0.8 1 amp 
Parallel connection  2 1.6 2 amp 

Mu-Factor, Grid No.2 to 
Grid No.l (Each Unit)  2,3 7 9.3 

Direct Interelectrode 
Capacitances (Each Unit): 

Grid No.l to plate 4 - 0.08 µµf 
Grid No.l to cathode d 

grid No.3 6 internal 
shield, grid No. 2, 
and heater 4 9.4 11.6 µµf 

Plate to cathode d grid 

No.3 d internal shield, 
grid No. 2, and heater  4 2.6 3.7 µµf 

Xote 1: With 12.6 volts ac on neater. 

Note 2: Witty 6.3 volts aC on heater. 

Note 3: Witty do plate voltage of 60o volts, do grid-N o.i voltage of 250 
volts, and do plate current of u0 ma. 

Note 4: Witnout external shield. 

•~ This value of useful power out Dut is measured at load of output cir-

cuit. 

S Wnen grid Mo.l s driven po 'five, the total ac grid-No. 1-CA icuit re-
sistance snould l not ezc eed the specified value of 50000 dhms. If thl5 
value is insuf /ic ient to provide adequate Dias, the additional requi re0 
Dias must De suppl ied Dy a cathode resistor or fixed supply. 

~ Obtained from a fixed supply, Dy grid-N o.1 resistor, Dy caLi~ode re-
sistor, or Dy comDinat ion methods. 

MAR. 1, 1955 1RloE Wv6~oN 
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5894 

TWIN BEAM POWER TUBE 

OPERATING CONSIDERATIONS 

Shielding of the 5894 in rf service is required for stable 
operation. A convenient method of shielding is to mount 
the socket approximately 7/8" beneath a hole in the chassis 
plate so that when the 5894 is inserted in the socket, the 
internal shield Isee Dimensional Outline) of the tube wi l l 
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. l circuits from the plate 
circuits. 

.080 ~! .003" 
DIA. 

SEE NOTE 2 

5~8'± ~8 

1 13/16 MAX. 

.600" ~' 088" 
. 125" 

31116
= 3yfi, 

4 Sil6 
MAX. 

SMALL-WAFER 
INTERNAL 

SEPTAR 7-PIN BASE  ~~ SHIELD 

JETEC Ns E7-21 7~8 . I~B" 

lib" APPROX. 

~~ 

1~2 ± 
1~6' 

716 = 16 

.000" MIN. 
(NOTE 3) 

MAX. 

.125"±.003" ~51'~~~51' 
DIA. ~, 

NOTE I 

52' 

0 

MIN. 

1 15/ 6"
MAX. 

6'.:.26°  058„ x'002" 
-.006" 

DIA. 6-PINS 
BOTTOM VIEW 92CM-8472 
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5894 

TWIN BEAM POWER TUBE 

THE REFERENCE AXIS YY' IS DEFINED AS THE AXIS OF THE BASE-
PIN GAUGE DESCRIBED IN NOTE I. 

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 3/8" A FLAT-PLATE BASE-PIN 
GAUGE FiAVIN6 SIX HOLES 0.0800" ± 0.0005" AND ONE HOLE 
0. 1450" t 0.0005" ARRANGED ON A 4.0000" t 0.0005" CIRCLE 
AT SPECIFIED ANGLES WITH TOLERANCE OF t 5' FOR EACH ANGLE. 
GAUGE IS ALSO PROVIDED WITH A HOLE 0.500" t 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 THICKNESS OF 3/8" AND HAVING TWO HOLES 
0.1400" t 0.0005" WHOSE CENTERS ARE LOCATED AT A DISTANCE 
OF 0.275" t 0.001" FROM 7HE AXIS YY' AND WHOSE AXES ARE 
PARALLEL TO YY'. THE PLANE THROUGH THESE AXES WILL 8E 
90° t 5' FROM THE PLANE THROUGH YY' AND PIN No. 4. 

NOTE 3: EXHAUST TIP WILL NOT EXTEND BEYOND THE PLANE WHICH 
PASSES THROUGH THE ENDS OF THE THREE LONGEST PINS. 

MAR. 1, 1955 
TUBE DIVISION 
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RATING CHART I 
CLASS C TELEPHONY ._ 
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RATING CHART III 
CLASS C TRIPLER 
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5894 

AVERAGE PLATE CHARACTERISTICS 
FOR EACH UNIT 
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AVERAGE CHARACTERISTLCB 
FOR EACH UNIT 
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5894 
AVERAGE CHARACTERISTICS 

FOR EACH UNIT 
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6032 

IMAGE-CONVERTER TUBE 

Shielding of the 6032 is required to minimize the effects of 

extraneous fields on tube performance. If an iron or steel 

case is used, care should be taken in its construction to 
insure that the case is completely demagnetized. The shielding 
case may be designed, if desired, to include an annular end 
piece to position the tube properly in the opt icat system. 
The circular opening of the end piece should have a diameter 
less than I —I /2" in order to bear on the rim of the tube face 
(See Dimensional Outline). 

Connections to the respective terminals of the tube, 
indicated on the Dimensional Outline, should not be soldered 

to the terminals. They should be made by flexible metal bands 

fastened firmly around the tube in the contact areas shown on 

the Dimensional Outline. The bands should be fastened only 

tight enough to insure good contact. If the bands are too 

tight, the metal—glass, seals may be damaged. 

The curve showing the Spectral-Sensitivity 
Characteristic of Phototube having S-I Response 

located at the front of this Section also 
applies to the 6032 

AVERAGE CHARACTERISTIC 
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LIGHT INPUT OF 0.1 LUMEN FROM 

2870' K TUNGSTEN SOURCE IN-

CIDENT ON COR NIHG N~25401N-
FR ARED FILTER. IRRADIATED 
PHOTOCATHODE AREA HAS DI-
AMETER OF ~4 INCH. 
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603 2 
IMAGE-CONVERTER TUBE 

BEARING CIRCLE 

I I/2 ~ MIN. DIA. 
QUALITY CIRCLE 

I"MIN. DIA. 
.200' 
t,035~ ,408 t,017~ 

1,783„ 
1.022 

4 15/32 

1 1/i6 

L635„ 
1.020 
DI~ 

I/
MAX. 

GRID-N"I 
TERMINAL 

1,725" 
±.075" 

1,400" 
231/64 I MIN. 

1 I/64 

USEFUL 
SCREEN DIAMETER 

5/8~ MIN, 

z WITHIN pUALITY 
CIRCLE 

I

1.635" 
1.020" 
DIA. 

,100 ,  ~/~ ~~ 
CONTACT AREA 1.02 j 

115/32.11/32 I .042~~'.026.~ 
DIA. -,006 

KEEP THIS 
REGION CLEAR 

PHOTOCATHODE 

I I/8 MIN. DIA. 

916 M I N. 
CONTACT 
AREA 

1,375 ~~ 

1.015 ~ -.007 ~~ 
DIA. 

PHOTOCATHODE 
TERMINAL 

2 3/32 ± %32 ~ DIA. 

316 MIN. 

_CONTACT AREA 

.055" x•026" 
-.006 

KEEP THIS 
REGION CLEAR 

I/2~MIN, 

.331 MAX, 
GRID-N42 8 
COLLECTOR 
TERMINAL 

3/1fi~ MIN. 

INSULATED LEAD TIPS 
WILL NOT EXTEND BE-
YOND MAX. O.D. OF TUBE, 
LEADS ARE USED ONLY 
DURING TUBE MANU-
FACTURE. 

7-58 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERIU, HARRISON, NFW JERSEY 

CE-7617R2A 
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6032 

IMAGE-CONVERTER TUBE 

23' 
,~ SEE NOTE 

~~~ i M 
t, 4

1
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i 

NOTES THE CONTOUR OF THE FLARED 
GLASS NECK W LL BE WITHIN THE 
DOTTED LINE OVER A 60' SECTION 
AS SHOWN ON END VIEW. 

92CL -7617R2 
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6032 

AVERAGE CHARACTERISTICS 

l 1 I 1 I
PINCUSHION DISTORTION (PER CENT) =(Mx -I) x 100 

c 
WHERE 

Mx=MAGNIFICATION AT DISTANCE "x" FROM 
CENTER OF PHOTOCATHODE 

AAA=MAGNIFICATION AT CENTER OF 
PHOTOCATHODE 
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6032-A 
IMAGE-CONVERTER TUBE 

For use, in cdmbination with suitable opttcal systems, 
in utewin¢ a scene with Infrared radtation 

The 6og2-A is unilaterally interchangeable with the 6oga. 

The 6032-A is like the 6032 except that it is processed and 
tested to meet the following special-performance test: 
Maximum luminous equivalent of infrared 
radiation for threshold visibil ity' 4.1 x 10-1 1 lumen 

' Radiation Trom a tungsten lamp operating at a color temperature of 
2 R70o K is passed th rougna Corning No. 2540 Inf raretl Filter and focused 
to a point On the Dh of oC at hode. The resulting Image on the flux re5[ent 
sc reen is viewed Dy adark—adapted eye thro u8h a 10—power ocular. The 
amount of InT rBfed radiation for threshold VISID111Ly Is determined Dy 
red uc ing the incident radiation until the image on the screen can just 
De discerned. The luminous equivalent oP this amount oP infrared 
radiation is the value of luminous flux from a 2870° K source which 
p rotl uces a response equal to Loaf Drod uced by the infrared radiation 
when Doth are measured with a receiver having S-1 sped rat response. 

7-58 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW IE RS ET 

DATA 





6146 

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 t 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 µmhos 

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.l to cathode &grid No.3 
& internal shield, grid No. 2, 
base sleeve, and heater   13.0 pf 

Plate tc 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" t 1/8" 
Maximum Diameter  1-23/32" 
Weight (Approx  ) 2  3 oz 
Bulb  T12 
Cap   Small (JEDEC No.Cl-1) 
Bases (Alternates): 

Large—Wafer Octal with Sleeve: 
8—Pin (JEDEC Group 1, No.BB-86) 

Large—Wafer with External Barriers and Sleeve: 
8—Pin (JEDEC Group 1, No.BB-98) 

Basing Designation for BOTTOM VIEW  7CK 

Pin 1 —Cathode, 
Grid No.3, 
Internal 
Shield 

Pin 2—Heater 
Pin 3—Grid No.2 
P i n 4 — Same as 

Pin 1 

Pin 5 —Grid No.l 
P i n 6 —Same as 

Pin 1 
Pin 7 —Heater 
Pin 8—Base Sleeve 
Cap — Plate 

t Indicates a change. 

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

DATA I 
I-63 



6146 
AF POWER AMPLIFIER 6 MODULATOR — Class ABi b 

Maximum Ratings, Absolute-Maximum Values: 
CCS` ICASd

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 INPUTe. 60 max. 85 max. watts 
MAX.-SIGNAL GRID-No.2 INPUTe. 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 
BULB 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 Voltagef   190 185 180 volts 
DC Grid-No.l Voltage: 

From fixed-bias source. -40 -40 -45 volts 
Peak AF Grid-No.l-to-Grid-No.l 
Voltage9  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 

Typical ICAS Push-Pull Operation: 

Values are jor 2 tubes 

DC Plate Voltage  600 750 volts 
DC Grid-No.2 Voltagef   200 195 volts 
DC Grid-No.l Voltage: 

From fixed-bias source  -50 -50 volts 
Peak AF Grid-No.l-to-Grid-No.i Voltage9 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 ma 
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 

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



6146 

Maximum Circuit Values (CCS or ICAS): 

Grid-No.l-Circuit Resistance under any condition:h 
With fixed bias   0.1 max. megohm 
With cathode bias   Not recommended 

AF POWER AMPLIFIER & MODULATOR — Class AB~b 

Triode Connection—Grid No.2 Connected to Plate 

CCS ICAS 

Maximum Ratings, Absolute—Maximum Values: 

DC PLATE VOLTAGE  400 max. 400 max. volts 
MAX.-SIGNAL DC PLATE CURRENTe 90 max. 90 max. ma 
MAX.-SIGNAL PLATE INPUTe. 35 max. 35 max. watts 
PLATE DISSIPATIONe  20 max. 25 max. watts 
PEAK NEATER-CATHODE VOLTAGE: 

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.l Voltage  -50 -100 -100 volts 
Peak AF Grid-No.l-to-Grid-No.l 

Voltage9  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.l-Circuit Resistance under any condition:h 
With fixed bias   0.1 max. megohm 
With cathode bias   0.5 max. megohm 

AF POWER AMPLIFIER b MODULATOR — Class A82~ 

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 CURRENTe 125 max. 135 max. ma 
MAX.-SIGNAL PLATE INPUTe. 62.5 max. 90 max. watts 
MAX.-SIGNAL GRIC-No.2 INPUTe. 3 max. 3 max. watts 
PLATE DISSIPATIONe  20 max. 25 max. watts 

RADIO CORPORATION OF AMERICA DATA 2 
Electron Tube Division Harrison, N. 1. I-63 



6146 

CCS ZCAS 
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 

BULB 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 Voltagef   175 175 165 volts 
DC Grid-No.1 Voltage: 

From fixed-bias source. -41 -44 -44 volts 
Peak AF Grid-No.l-to-Grid-No.1 

Voltage   95 102 97 volts 
Zero-Signal DC Plate Current. 33 27 22 ma 
Max.-Signal DC Plate Current. 232 242 207 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.1 

Current   1.6 1.9 1.1 ma 
Effective Load Resistance 

(Plate to plate)  3700 4600 6800 ohms 
Max.-Signal Driving Power 

(Approx.)k  0.2 0.3 0.2 watt 
Max.-Signal Power Output 

(Approx.)   62 83 90 watts 

Typical ICAS Push-Pull Operation: 

i'alues are for 2 tubes 
DC Plate Voltage  600 750 volts 
DC Grid-No.2 Voltagef   190 165 volts 
DC Grid-No.l Voltage: 

From fixed-bias source  -48 -46 volts 
Peak AF Grid-No.l-to-Grid-No.l 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.l Current  2 2.6 ma 
Effective Load Resistance 

(Plate to plate)  5000 7400 ohms 
-Ʒ Max. -Signal Driving Power (Approx.)k. 0.3 0.4 watt 

Max. -Signal Power Output (Approx  )   113 131 watts 

Maximum Circuit Values (CCS or ICAS): 

Grid-No.l-Circuit Resistance:" 
With fixed bias   30000 max. ohms 
With cathode bias   Not recommended 

Indicates a change. 
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6146 
PLATE-MODULATED RF POWER AMPLIFIER — Class C Telephony 

Carrier conditions Qer tube for use with a maximum 
modulation factor of ~ and at frequencies up to 6o Mc 

CCS ICAS 

Maximum Ratings, Absolute—Maximum Values: 

For maximum ylate voltage and maximum ylate 
inQut above bo Mc, see Rating Chart i 

DC PLATE VOLTAGE  480 max. 600 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  117 max. 125 max. ma 
DC GRID-No.l CURRENT 3.5 max. 4 max. ma 
PLATE INPUT   45 max. 67.5 max. wati;ts 
GRID-No.2 INPUT   2 maz. 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 
BULB 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.l Voltage:P 
From a grid-No.l resistor 
of 27000 ohms   -87 -77 -87 volts 

Peak RF Grid-No.l 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.l-Circuit Resistance9   30000 max. ohms 
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RF POWER AMPLIFIER 6 OSCILLATOR — Class C Telegraphyr 
and 

RF POWER AMPLIFIER — Class C FM Telephony 
CCS ICAS 

MaX InlUlll Ratings, Absolute-Maximum Values: 
At }requencies u¢ to bo Mc. Formaximum ¢late voltage 
and maximum ¢latein¢ut above 6o Mc, see RatingChartZl. 

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 

BULB TEMPERATURE (At hottest 
point on bulb surface). 220 max. 220 max. ° C 

Typical Operation: 
As am¢li}tier u¢ to 6o Mc 

DC Plate Voltage 
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.l resistor of: 

27000 ohms 
20000 ohms 
24000 ohms 

From cathode resistor of: 
430 ohms 
470 ohms 

Peak RF Grid-No.l Voltage  
DC Plate Current 
DC Grid-No.2 Current 
DC Grid-No.1 Current (Approx.) 
Driving Power (Approx.)  
Power Output (Approx  ) 

500 600 600 750 volts 

170 - - - volts 
- 150 - - volts 
- - 180 - volts 

- 160 volts 

-66 volts 
-58 - -62 volts 
- -71 - volts 

- - -71 - volts 
-66 -58 - -62 volts 

84 73 91 79 volts 
135 112 150 120 ma 

9 9 10 11 ma 
2.5 2.8 2.8 3.1 ma 
0.2 0.2 0.3 0.2 watt 
48 52 66 70 watts 

Typical Operation: 
As am¢li}tier u¢ to i75 Mc 

DC Plate Voltage  320 400 volts 

RADIO CORPORATION OF AMERICA 
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DC Grid-No.2 Voltages 
From grid-No.2 series 

resistor of: 
13000 ohms 180 - volts 
20000 ohms 190 volts 

DC Grid-No.l 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 ma 
DC Grid-No.1 Current (Approx.). 2 2.2 ma 
Driving Power (Approx.) 3 3 watts 
Power Output (Approx  ) 25 35 watts 

Maximum Circuit Vatues (CCS or ICAS): 

Grid—No.1 Circuit Resistanceq  30000 max. ohms 

o l 

a 

b 

C 
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9 
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1 
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m 

A 

D 

9 

r 

E 

Wi thout external shi eltl. 

Subscript, 1 Indicates that grid—N o.i current does not flow during any 
part of the input cycle. 

Continuous Commercial Service. 

I nterm i.ttent Commercial and Amateur Service. 

Averaged over any autlio—frequency cy c}e of sine—wave form. 

O btalnetl prefers 4ly from a separate source or from the plate—voltage 
s apply wl to a voltage divider. 

The driver stage shoultl be capable of supplying the No.i grids of the 
class AB1 stage wl to the specified driving voltage at low distortion. 

The type of input coupling network used shoultl not introduce too much 
resistance in the grid—No.i circuit. Transformer or impedance coupling 
devices are recommended. 

Subscript 2 indicates that grid—No.l current flows during some part of 
the input cycle. 

Driver stage shoultl be ca pa bie of supplying the specified driving power 
at low distortion to the No.i gri tls of the A82 stage. 

To minimize distortion, the effective resistance per grid—N o.i circui t 
of the A82 stage should be held at a law value. for this purpose, the 
use of transformer coupling is re cowmen tled. In no case, however, shoultl 
t Fie to cal do grid—No.l—circuit resistance exceed 30000 ohms when the 
E i46 is op eratetl at maximum ratings. For operation at less than maximum 
ratings, the do gri d—No. l—cl rcui t resistance may be as high as 100000 ohms. 

O'8tainetl preferably from a separate source motlulated with the plate 
supply, or from the modulatetl plate suDPly through a series resistor. 

O btalned Prom grid—No.l resistor or from a combination of grid—No.l 
resistor with el th er fixed supply or cathode resistor. 

When grin No.1 is driven poll ti ve and the 61u6 is operated at maximum 
ratings, the total do grid—No. l—ci ~cuit resistance mould not exceed 
the specifietl value oP 30000 ohms. IP this value is Insuf Pi ci ent to 
provide adequate bias, the atldi ti onal required bias must be supplied 
by a cathode resistor or fixed supply. For operation at less than 
m azi mum ratings, the do gritl—No. l—circuit resistance may be as high 
as 100000 on ms. 

Key—down contli bons per tube wl thout ampl itude motlulati on. Amplitude 
m otlulati on essentially negaii ve may be used if the posi tive peak of 
the audio—frequency envelope tloes not exce etl 115 per cant of the carrier 
c ontli tl on s. 

O Dtained preferably from separate source, or from the plate—supply 
voltage with a voltage divider, or through a series resistor. A Series 
grltl—No.2 resistor should be used only when the 61 Y6 is used in a cir—
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t Obtainetl from Pi zed su pDly, by grid-No.l resistor, by cathode resistor, 
or Dy comDi nation meth otls. 

cult which is not keyed. Grid-No.2 voltage must not exceed 400 volts 
under key-up contli lion s. 

CHARACTERISTICS RANGE VALUES 

Note Min. Max. 

Heater Current 1 1.175 1.325 amp 
Direct Interelectrode Capacitances: 
Grid No.l to plate 2 — 0.24 pf 
Grid—No.1 to cathode &grid No.3 
& internal shield, base sleeve, 
grid No.2, and heater  2 12.0 15.0 pf 

Plate to cathode & grid No.3 
& 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 

Note 1: With 6.3 volts ac on heater. 

Note 2: Without external shield, 

Note 3: With rated ac heater voltage, Oc plate volts = 300', do grid-No.2 
volts = 200, antl tic grid-No.l volts = -33. 

Nate 4: In a singl a-tube, self-exci tetl osci l7ator circuit, and with ratetl 
ac heater voltage, tic plate volts = 600, tic grid-No.2 volts = 180, 
ggrid-No.1 resistor (ohms) = 30000 t  SOf, do plate ma. = 100 to 112, 
do grid-No.1 ma. = 2 to 2.5, antl frequency (Mcl = 15. 

MAXIMUM RATINGS vs OPERATING FREQUENCY 

OPERATING 

FREQUENCY 

Mc 

MAXIMUM PERMISSIBLE PERCENTAGE 

OF MAXIMUM-RATED PLATE VOLTAGE Z PLATE INPUT 

TELEPHONY TELEGRAPHY 

Class C 

Plate-Modulated 

Class C 

Unlnodulated 

Voltage Input 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 

175 53 67 53 67 

~Intlicates a change. 

I 
J 
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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 
voltag eshould be turned off. 

The maximum-rated ylate 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, especial ly al l 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 possihly come in contact with any high-
potential point in the electrical system. The inte rl ock devices 
should function to bre ak the prima ry circuit of the high-voltage 
suppl ies when any gate or door on the protective housing is 
opened, and should prevent the closing of the primary circuit 
unti l the door is again locked. 

f 1 ~~~MA X. -ƷI 

DIA. 

CAP 
JEDEC N~ CI-I 

T12 BULB 

BASE 
JEDEC GRCNIP I 

N4 88-86 
OR 

N9 BB-98 

132 
MAX. 

DIA. 

3 
13„ 
16 

MAX 

92C3-7700R4 
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RATING CHART I 

Class C Telephony Serviee 
Ep=6.3 VOLTS 
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RATING CHART II 

Class C Telegraphy Service 

Ef=8.3 VOLTS 
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TYPICAL PLATE CHARACTERISTICS 
E f= 6.3 VOLTS 
GRID-N' 2 VOLTS = 200  
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TYPICAL CHARACTERISTICS 
Ep=6.3 VOLTS 
GRID—Ns2 VOLTS=200 
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TYPICAL PLATE CHARACTERISTICS 
Ef=6.3 VOLTS 
GRID—N'2 VOLTS=150 
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TYPICAL CHARACTERISTICS 
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TYPICAL CHARACTERISTICS 

Triode Connection 
TS V I I I of J) I 11 1 1 1 1 1 1 1 i l l l 

ONNECTED TO PLATE, 
GOID-N-I IGI MILLIAMPERES 

  ~ r YOj N O.O 
A;  m 

E f= 6.3 VOL 
GRID N^ 2 C 

0~ 

Cp 

n8 

O O O O 
O O O O 
o ,b ,o v 

PLATE (I b) MILLIAMPERES 

O 

N 

A 

e 

O . 

~ ' O
 O 
 ~O 

 S 

  N 

J 
0 0
7~ 
w 

a 
J 
a 

92CM-7711 RI 

0 0 
N 

O 
O 

O 

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



6146A 
Beam Power Tube 

--, HIGN POWER SENSITIVITY 
90 WATTS CW INPUT (ICAS) 

UP TO 60 Mc 
CONTROLLED ZERO-BIAS 

PLATE CURRENT 

RCA "DARK HEATER" 
60 WATTS CW INPUT {ICAS) 

AT 175 Mc 
CONTROLLED POWER OUTPUT 

AT REDUCED HEATER VOLTAGE 

For RF Power Ampl ifier and Osci llator Service 
and as an AF Power Ampl ifier and Modulator in 

'"~ Both Mob i 1 e and Fixed Equipment. The 6146A i s 
Unilaterally Interchangeable with the 6146. 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage (Ac or DC)a   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 µmhos 

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  0.24 max. pf 
Grid No.1 to cathode & grid No.3 
& internal shield, grid No. 2, 
base sleeve, and heater   13.0 pf 

Plate to cathode & grid No.3 
& internal shield, grid No. 2, 
base sleeve, and heater   8.5 pf 

Mechanical: 

Operating Position  Any 
Maximum Overal l Length  3-13/16" 
Seated Length   3-118" ± 1/8" 
Maximum Diameter  1-23/32" 
Weight (Approx  ) 2  3 oz 
Bulb  T12 
Cap   Small (JEDEC No.C1-1) 
Bases (Alternates): 

Large-Wafer Octal with Sleeve: 
8-Pin (JEDEC Group 1, No.B8-86) 

Large-Wafer Octal with External Barriers and Sleeve: 
8-Pin (JECEC Group 1, No. 68-98) 

Small-Wafer Octal with Sleeve: 
8-Pin (JEDEC Group 1, No. 88-150) 

Small-Wafer Octal with External Barriers and Sleeve: 
8-Pin (JEDEC Group 1, No. BB-159) 
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Basing Designation for BOTTOM VIEW 7CK 

Pin 1 -Cathode, 
Grid No.3, 
Internal 

0 

a ~ 

~ © 

0 

Pin 5 -Grid No.1 
Pin 6 —Same as 

Pin 1 
Shield Pin 7 -Heater 

Pin 2 -Heater ~ / Pin 8 -Base Sleeve 
Pin 3 -Grid No.2 Q ` ~ ~Q Cap -Plate 
Pin 4 -Same as 

Pin 1 
Bulb temperature (At hottest 
point on bulb surface)   220 max. °C 

AF POWER AMPLLFIER & MODULATOR — Class ABI° 

Maximum Ratings, Absolute-Maximum Y'alues: 

CCSd ICASe
DC PLATE VOLTAGE 600 max. 750 max. volts 
DC GRID-No.2 VOLTAGE. 250 max. 250 max. volts 
MAX.-SIGNAL DC PLATE CURRENTf 125 max. 135 max. ma 
MAX.-SIGNAL PLATE INPUTf. 60 max. 85 max. watts 
MAX.-SIGNAL GRID-No.2 INPUTf. 3 max. 3 max. watts 
PLATE DISSIPArIONf 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 fo r.2 tubes 

DC Plate Voltage 400 500 600 volts 
DC Grid-No.2 Voltage9  190 185 180 volts 
DC Grid-No.1 Voltage: 

From fixed-bias source. -40 -40 -45 volts 
Peak AF Grid-No.l-to-Grid-No.1 

Voltageh 80 80 90 volts 
Zero-Signal DC Plate Current. 63 57 26 ma 
Max.-Signal DC Plate Current. 228 215 200 ma 
Zero-Signal pC 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~t ICAS Push-Pull Operation: 

Values are for.2 tubes 

DC Plate Voltage 600 750 volts 
DC Grid-No.2 Voltage9  200 195 volts 
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~~ 

DC Grid-No.1 Voltage: 
From fixed-bias source  -50 -50 volts 

Peak AF Grid-No.l-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 ma 
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 (CCS or ICAS): 

Grid-No.l-Circuit Resistance under any condition: 
With fixed bias   0.1 max. megohm 
With cathode bias   Not recommended 

AF POWER AMPLIFIER & MODULATOR — Class A62k

MaXlmum Ratings, Absolute-kaximum 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 CURRENTf 125 max. 135 max. ma 
MAX.-SIGNAL PLATE INPUTf. 62.5 max. 90 max. watts 
MAX.-SIGNAL GRID-No.2 INPUTf. 3 max. 3 max. watts 
PLATE DISSIPATIONf. 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 Voltage9   175 175 165 volts 
DC Grid-No.1 Voltage: 

From fixed-Dias source. -41 -44 -44 volts 
Peak AF Grid-No.l-to-Grid-No.1 

Voltage   95 102 97 volts 
Zero-Signal DC Plate Current. 33 27 22 ma 
Max.-Signal ~C Plate Current. 232 242 207 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.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 
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Max.-Signal Power Output 
(Approx.)   62 83 90 watts 

Typical ICAS Push-Pull Operation: 

Values are for z tubes 

DC Plate Voltage  600 750 volts 
DC Grid-No.2 Voltage9   190 165 volts 
DC Grid-No.1 Voltage: 

From fixed-bias source  -48 -46 volts 
Peak AF Grid-No.l-to-Grid-No.l 

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 
Effective Load Resistance 
(Plate to plate)   5000 7400 ohms 

t"ax.-Signal Driving Power (Approx.J'"  0.3 0.4 watt 
Max.-Signal Power Output (Approx.). 113 131 watts 

Maximum Circuit Values (CCS or ICAS): 

Grid-No.l-Circuit Resistance:" 
With fixed bias   30000 max. ohms 
With cathode bias   Not recommended 

LINEAR RF POWER AMPLIFIER — CLass ABl

Single-Sideband Suppressed-Carrier Service 

CCS ICAS 

Maximum Ratings, Absolute-Maximum Values ub to 6o Mc: 

DC PLATE VOLTAGE  600 max. 750 max. volts 
DC GRIC-No.2 VOLTAGE  250 max. 250 max. volts 
MAX.-SIGNAL 

DC PLATE CURRENT  125 max. 135 max. ma 
MAX.-SIGNAL PLATE INPUT 60 max. 85 max. watts 
MAX.-SIGNAL 

GR16-N o.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 "Single-Tone" Uperation:p 

At 6o Mc 
DC Plate Voltage  400 600 600 750 volts 
CC Grid-No.2 VoltageQ 190 180 200 195 volts 
DC Grid-No.l Voltager -40 -45 -50 -50 volts 
Zero-Signal DC Plate Current. 32 13 14 12 ma 
Effective RF Load Resistance. 2000 3500 3000 4000 ohms 

V 

~./ 
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6146A 
CCS ICAS 

Max.-Signal DC Plate Current. 114 100 115 110 
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 

m-

Maximum Circuit Values (CCS or ICAS): 

Grid-No.l-Circuit Resistance: 
With fixed.hias   30000 max. ohms 
With cathode bias   Not recommended 

PLATE-MODULATED RF POWER AMPLIFIER — Class C Telephony 

Carrier conditions per,tube }o r. use with a maximum 
modulation factor o} n and at frequencies ub to ba Mc 

CCS ICAS 

Maximum Ratings, Absolute-Maximum Values: 

For maximum fllate voltage and maximum Mate 
inyut above bo Mc, see Rating Chart I 

DC PLATE VOLTAGE  480 max. 600 max. volts 
DC GRIC-No.2 VOLTAGE  250 max. 250 max. volts 
DC GRIC-No.1 VOLTAGE -150 max. -150 max. volts 
DC PLATE CURRENT  117 max. 125 max. ma 
DC GRID-No.1 CURRENT  3.5 max. 4 max. ma 
PLATE INPUT   45 max. 67.5 max. watts 
GRID-No.2 INPUT   2 max. 2 mar.. 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  13~ max. 135 max. volts 

Typical Operation: 

DC Plate Voltage  400 475 600 volts 

DC Grid-No.2 Voltage:$ 
From a grid-No.2 series 

resistor of: 
33000 ohms  1so - - ~oits 
51000 ohms  - 135 - volts 
56000 ohms  - - 150 volts 

DC Grid-No.l Voltage:t 
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 

RADIO CORPORATION OF AMERICA 
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6146A 
CCS ICAS 

Driving Power (Approx.) 0.4 0.3 0.4 watt 
Power Output (Aoprox  )  32 34 52 watts l J

Maximum Circuit Value (CCS or ICAS): V

Grid-No.l-Circuit Resistance°   30000 max. ohms 

RF POWER AMPLIFIER & OSCILLATOR — Class C Telegraphy" 
and 

RF POWER AMPLIFIER — Class C FM Telephony 

CCS ICAS 

Maximum Ratings, Absolute-Maxrmum Values: 

At frequencies up to bo Mc. For maximum plate voltage 
and maximum plate input above 6o Me, see Rating Chart II. 

DC PLATE VOLTAGE  600 max. 750 max. volts 
DC GRIC-No.2 VOLTAGE  250 max. 250 max. volts 
DC GR16-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 6o Mc 

DC Plate Voltage  50G 600 600 750 volts 
DC Grid-No.2 Voltage:" 
From a grid-No.2 series 

resistor of: 
36000 ohms  170 - - - volts 
51000 ohms  - 150 - - volts ~, 
43000 ohms  - - 180 - volts 
56000 ohms  - - - 160 volts 

DC Grid-No.l Voltage:x 
From a grid-No.l resistor of: 
27000 ohms  -66 - - - volts 
20000 ohms  - -58 - -62 volts 
24000 ohms  - - -71 - volts 

~ From cathode resistor of: 
430 ohms  - - -71 - volts 
470 ohms  -66 -58 - -62 volts 

Peak RF 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 Current (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 
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6146A 

CCS ICAS 

Typical Operation: 

As ¢m~li}ier ub to 17g Mc 

DC Plate Voltage 320 400 volts 
DC Grid—No.2 Voltage:" 

From grid—No.2 series resistor of: 
13000 ohms 180 — volts 
20000 ohms — 190 volts 

DC Grid—No.1 Voltage:x 
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.i Voltage  64 68 volts 
DC Plate Current 140 150 ma 
DC Grid—No.2 Current 10 10.4 ma 
DC Grid—No.l Current (Approx  ) 2 2.2 ma 
Driving Power (Approx.)  3 3 watts 
Power Output (Approx  ) 25 35 watts 

Maximum Circuit Values {CCS or ICAS): 

Grid—No.l Circuit P.esistance° 30000 max. ohms 

a 

b 
c 

d 
e 

f 

9 

h 

1 

k 

D 

D 

9 
r 

b 

Heater voltage fluctuations will cause variations in power output, see 
Test Ro.a under Characteristics Range 7a hies. 

Without external shield. 

Subscript 1 indicates that grid—No.i current does not Plow during any 
part of the input cycle. 

Continuous Commercial Service. 

Intermittent Commercial and Amateur Service. 

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 drie~er stage should be capable of supplying the No.1 grids of the 
class Ae1 stage with the specified driving voltage at low distortion. 

The type of input coupl ing network used should not introduce too much 
r e5i st ante in the grid—No.1 circuit. Transformer or impedance coupl ing 
devices are recommended. 

Subscript 2 indicates that grid—No.1 current flows during some Dart of 
the input cycle. 

Driver Stage Should De Capable of supplying the specified driving power 
at low distortion to the No.l grids of the ABZ stage. 

To minimize distortion, the effective resistance per grid—No.1 circuit 
of the ABZ 5t age Should De held at a low value. For tnis purpose, the 
use oP transformer coupl ing is recommended. In no case, howeve rr Should 
the total do grid—No. i—circuit resistance exceed 30000 ohms when the 
61LL6A i operated t maximum ratings. For oDe ration at less than i—
mum re tsi ng 5, the dC grid—No. l—cl rcuit resistance may be 85 high xas 
100000 ohms. 

"Single—Tone" operation refers to that class of ampl ifier service in 
which the grid No.i input consists of a monof requency rf siggnal having 
c on Slant ampl itude. This signal is produced in a single—sideDand sup—
pressed—carrier system when a single audio frequency of constant ampl i—
tude is applied to the input of the system. 

Obtained pref eraDly from a separate, well regulated source. 

O Dtained from a fixed supply. 

Obtained prefe raDly froma separate so urce modulated with the plate supply, 
or Prom the modulated plate supply through a series resistor. 

RADIO CORPORATION OF AMERICA 
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6146A 
t Obtained from grid-No.i resistor or from a combination of grid-No.l re-

sistor with either fixed supply or cathode resistor. 

a When grid No.1 is tlriven positive ang the 6146A is operated at maximum 
ratings, the total do grid-No. l-circuit resistance should not exceed 
the specified value of 30000 ohms. If this value is insuf Pic lent Lo 
provide adequate Dias, the additional required bias must be suppl ied 
by a cathode resistor or fixed supply. For operation at less than max-
imum ratings, the do gritl-No. l-circuit resistance may be as high as 
100000 ohms. 

v Ney-down conditions per tube without ampl itude modulation. Ampl itude 
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 from the plate-supply volt-
age With a voltage divider, or th ro ugh a series re5 isto r. Ase ries grid-
No.2 resistor should be used only when the 6146A is used in a circuit 
which is not keyed. Grid-No.2 voltage must not exceed 400 volts under 
key-up conditions. 

z Obtained from fixed su 1 b pp y, y grid-No.l resisto r, by cathode resistor, 
or Dy combination methods. 

CHARACTERISTICS RANGE VALUES 

Test No. Note Min. Max. 

1. Heater Current   1 1.175 1.325 amp 
2. Direct Interelectrode Capac-

itances: 
Grid No.1 to plate 2 - 0.24 pf 
Grid-No.1 to cathode & grid 

No.3 & internal shield, 
base sleeve, grid No. 2, 
and heater   2 12.0 15.0 pf 

Plate to cathode & 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 Note 6 

Note 1: With 6.3 volts ac on heater. 
Note 2: without ezte that shield. 

Note 3: With do plate volts = 300, do Arid-No.2 volts =200, and do grid-
No.1 volts = -33• 

Note 4: With do plate volts = 100, do grid No.2 volts =200, and do g rid 
N o.l volts =-100. Grid No.i is square-wave pulsed at 1000 kc to 
zero volts. Limit value is peak-pulse current. 

Note 5: In a single-tube, self-excited osc i~l lator circuit, and with do plate 
volts =600, do grid-No.2 volts =380, grid-No.1 resistor (ohms) _ 
30000 t SO%, do plate ma. = 112, do grid-No.i ma. = 2 to 2. 5, and 
frequency (Mc) = 15. 

N ote 6: With conditions in to st No.7 red uce heater vol Loge to 5voli5. Use-
ful power output shall be at least 90 per cen{ of that at heater volts 
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6146A 

MAXIMUM RATINGS vs OPERATING FREQUENCY 

OPERATING 
FREQUENCY 

Mc 

MAXIMUM PERMISSIBLE PERCENTAGE 
OF MAXIMUM-RATED PLATE VOLTAGE & PLATE INPUT 

TELEPHONY TELEGRAPHY 

Class C 
Plate-Modulated 

Class C 
Unmodulated 

60 
BO 

125 
150 
160 
175 

Voltage 

100 
84 
65 
58 
56 
53 

Input 

100 
92 
78 
72 
70 
67 

Voltage 

100 
84 
65 
58 
56 
53 

Input 

100 
92 
78 
72 
70 
67 

OPERATING CONSIDERATIONS 

The maximum bulb temperature of 220°  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 Tempi laq. The latter is made by the Tempi l Corporation, 

132 W. 22nd Street, New York I I, N.Y. 

To insure adequate cool ing 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 6146A is operated at ful l 
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 aY the cap. 

During standhy 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 heat-
er voltage should be turned off. 

The maximum-rated plate and grid-No.2 voltages of this 
tube are extremely dangerous. Great care should be taken dur-
ing the adjustment of circuits. The tube and its associated 
apparatus, especial ly al l parts which may be at high potential 
above ground, should be housed in a protective enclosure. The 
p rot ec{ive housing should be designed with me rl oc ks 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 suppl ies when any gate or door on the protective housing 
is opened, and should prevent the closing of the primary cir-
cuit unti l the door is again locked. 
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1 16 
MAX. 

DIA. 

CAP 
JEDEC No.CI—I 

T12 BULB 

BASE 
JEDEC GROUPI 

No. BB-86 
BB— 9B 
BB—I50 

OR 
BB-159 

DIMENSIONS IN INCHES 

92CS-12041RI 
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6146A 
RATING CHART I 

Class C Telephony Service 

Ef=&3 VOLTS 
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6146A 
RATING CHART II 

Class C Telegraphy Service 
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TYPICAL PLATE CHARACTERISTICS 

E f= 6.3 VOLTS 

GRID-N' 2 VOLTS = 200 

 !1~~11~1 
tll■■11 1 

 aJ ~~nll~~ll~l 
 ƴ ~~~~11~~11~1 
 ƴ ~~~~11~~11~1 
 11~~11~1 
 11~~11~1 
 1~~~~\ƴ ƴ~~~11~~11~1 

 11~~11~1 
 11~~11~1 
 ƴI~~ƴICI 
 11~~11~1 
 ƴ7tƴ tl 

 ~~ 111 ~ ~~ƴ tl 

 LII ■~■ ■I 
 Vll ■ I 

' ll III  ■  1 

 ~JII~~ƴƴ~~~II Iƴ I 
~ ƴ q7~ƴ~~~11 Iƴ 1 

 II ~ 11 11 1 
 11 [~, 11 I1 1 

 1  n 11 11 1 

 u i 
r 

ii i 
 I~~~~~a~ t~~~■lu~~~~~~■1 

■ 11 1 
  ■ I■ u 1 
 it u u 1 

 ii  ii ii i  u ƴ u ƴI o  u u n ƴ  ~uon~in ura   n u n II o~ln ,,1  u  u n u ■lum 
 u ƴ1  a uolu u  n num 
u~i.ƴ u n u~~ul 
oƴ~an r n u~~w ~~aun a  uuw 
~~~~11 ƴ 11~~111 
~~~~ƴ' 11 ƴ .ƴ~~11111111111 
 11  ƴ 11 11~~~11~~11ƴ 
 11 11 11 11ƴ~~ƴ~~11ƴ 
 It ■' 11 11 ,1~~~~11 11■ 
 \  ̀ \'   It~t1ƴ~11 tlƴ 

 1t 
~11~11~11ƴ~11 

11ƴ 

 :! ~ ~  11 1111 ƴ  :x Ʒ~ Iruƴ'uƴ ~_  u~~~uuuu :- ouuu 
~_  n 

 uu■ 
ce~~uƴ

._ 

0 
0 

0 0 0 m ~o a 
PLATE MILLIAMPERES 

0 
N 

92CM-7707R1 

m 

0 
0 

O 
O 
~O 

O 

N 

N 

J 
g0 

a~ 

a 
a 

0 m 

0 
0 
N 

O 

0 

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

DATA 7 
6-63 



6146A 

TYPICAL CHARACTERISTICS 
Ep=6.3 VOLTS 
GRID-N~2 VOLTS=200 
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TYPICAL PLATE CHARACTERISTICS 
Ep=6.3 VOLTS 
GRID—N>t2 VOLTS=ISO 
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TYPICAL CHARACTERISTICS 
Ef=6.3 VOLTS 
GRID- M? 2 VOL
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6146W/7212 

Beam Power Tube 
90 WATTS CW INPUT 60 WATTS CW INPUT 
( ICAS) UP TO 60 Mc (ICAS) AT 175 Mc 

For Use as an RF Power Ampl ifier and Osci llator 
as wel l as an AF Power Amplifier and Modulator 
Under Severe Shock and Vibration Conditions 

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 µmhos 

Mu-Factcr, 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:a 
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 to 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  1-21/32" 
Weight (Approx  )  2 oz 
Bulb  T12 
Cap Small (JEDEC No.C1-1) 
Socket Standard Octal 8-Contact 
Base. Small Micanol-Wafer Octal 8-Pin with "770" Sleeve 

(JEDEC Group 1, No. BB-150) 
'Basing Designation for BOTTOM VIEW  7CK 

Pin 1 -Cathode, A 
Grid No. 3, 
Internal 
Shield 

Pin 2 -Heater 
Pin 3 -Grid No.2 
Pin 4 -Same as 

Pin 1 

Pin 5 -Grid No.1 
P i n 6 -Same as 

Pin 1 
Pin 7 -Heater 
Pin 8 -Base 

R A' Sleeve 
Cap -Plate 

AAA=PLANE Oi ELECTRODES 

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

DC Plate Voltage 600 750 
DC Grid-No.2 Voltaaef  200 195 
DC Grid-No.l Voltage: 
From fixed-bias source -50 -50 

Peak AF Grid-No.l-to-Grid-No.1 Voltage9 100 100 
Zero-Signal DC Plate Current 28 23 
Max.-Signal DC Plate Current 229 220 
Zero-Signal DC Grid-No.2 Current 1 1 
Max.-Signal DC Grid-No.2 Current 27 26 
Effective Load Resistance 
{Plate to plate) 6000 8000 

Max.-Signal Driving Power (Approx.) 0 0 
Max.-Signal Power Output (Approx  ) 95 120 

DC Plate Voltage 600 750 
DC Grid-No.2 Voltaaef 200 195 
DC Grid-No.l Voltage: 
From fixed-bias source -50 -50 

Peak AF Grid-No.l-to-Grid-No.1 Voltage9 100 100 
Zero-Signal DC Plate Current 28 23 
Max.-Signal DC Plate Current 229 220 
Zero-Signal DC Grid-No.2 Current 1 1 
Max.-Signal DC Grid-No.2 Current 27 26 
Effective Load Resistance 
{Plate to plate) 6000 8000 

Max.-Signal Driving Power (Approx.) 0 0 
Max.-Signal Power Output (Approx  )  95 120 

35 max. 135 max. volts 
BULB TEMPERATURE (At hottest 

point on bulb surface) 220 max. 220 max. oC 

Typical CCS Push-Pull Operation: 

Values are ,for z tubes 

DC Plate VoltagE 400 500 600 volts 
DG Grid-No.2 Voltagef 190 185 180 volts 
DC Grid-No.1 Voltage: 
from fixed-bias source -40 -40 -45 volts 

Peak AF Grid-No.l-to-Grid-No.1 
Voltage9 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 550C 7000 ohms 

Max.-Signal Driving 
Power (Approx.) 0 0 0 watts 

Max.-Signal Power Output 
(Approx.) 55 70 82 watts 

Typical ICAS Push-Pull Operation: 

Values are for z tubes 

volts 
volts 

volts 
volts 

ma 
ma 
ma 
ma 

ohms 
watts 
watts 
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Maximum Circuit Values (CCS or ICAS): 
Grid-No.l-Circuit Resistance under any condiTion:h+u 

With fixed bias   0.1 max. megohm 
With cathode bias   Not recommended 

~~ 

AF POWER AMPLIFIER & MODULATOR — Class ABI b

Triode Connection—Grid No.2 Connected to Plate 

CCS ICAS 

Maximum Ratings, Absolute—Maximum Values: 

DC PLATE VOLTAGE. 400 max. 400 max. volts 
MAX.-SIGNAL DC PLATE CURRENTe 90 max. 90 max. ma 
MAX.-SIGNAL PLATE INPUTe. 35 max. 35 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 

BULB TEMPERATURE (At hottest 
point on bulb surface). 220 max. 220 max. °C 

Typical Push-Pull ODeration: 

Values are }or z tubes 

DC Plate Voltage  250 400 400 volts 
DC Grid-No.1 Voltage  -50 -100 -100 volts 
Peak AF Grid-No.l-to-Grid-No.1 

Voltage9  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 iri,00 8000 ohms 

Max.-Signal Driving Power 
(Approx.)   0 0 0 watts 

Max.-Signal Power Output 
(Apprcx.)   10 22 22 watts 

Maximum Circuit Values (CCS or ICAS): 

Grid-No.l-Circuit Resistance under any condition:h,k

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

AF POWER AMPLIFIER d MODULATOR — Class A62m 

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 CURRENTe 125 max. 135 max. ma 
MAX.-SIGNAL PLATE INPUTe. 62.5 max. 90 max. watts 
MAX.-SIGNAL GRID-No.2 INPUTe. 3 max. 3 max. watts 
PLATE DISSIPATION°  20 max. 25 max. watts 

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

PEAK-HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode 
Heater positive- with 

respect to cathode 
BULB TEMPERATURE (AT hottest 

paint on bulb surface). . 

135 max. 1~5 max. volts 

135 max. 1 5 max. volts 

220 max. 2 0 max. °C 

Typical CCS Push-Pull Operation: 
Values are for z tubes 

DC Plate Voltage  400 500 
DC Grid-No.2 Voltagef   175 175 
DC Grid-No.1 Voltage: 
From fixed-bias source. -41 -44 

Peak AF Grid-No.l-to-Grid-No.1 
Voltage   95 102 

Zero-Signal DC Plate Current. 33 27 
Max.-Signal DC Plate Current. 232 242 
Zero-Signal DC Grid-No.2 

Current   1. 1 0.7 
Max.-Signal DC Grid-No.2 

Current   18 18 
Max.-Signal DC Grid-No.1 
Current   1.6 1.9 

Effective Load Resistance 
(Plate to plate)   3700 4600 

Max.-Signal Driving Power 
(APProx.)"  0.2 0.3 

Max.-Signal Power Output 
(APProx.)   62 83 

Typical ICAS Push-Pul l Operation: 

Values are for 2 tubes 

DC Plate Voltage  60d 750 
DC Grid-No.2 Voltagef   190 165 
DC Grid-IJo.1 Voltage: 
from fixed-bias source  -48 -46 

Peak AF Grid-No.l-to-Grid-No.l Voltage  10 108 
Zero-Signal DC Plate Current  2 22 
Max.-Signal DC Plate Current  27q 240 
Zero-Signal DC Grid-No.2 Current. 1.2 0.3 
Max.-Signal DC Grid-No.2 Current. 2d 20 
Max.-Signal DC Grid-No.i Current. yE 2.6 
Effective Load Resistance 
(Plate to plate)   500q 7400 

Max.-Signal Driving Power (Approx. J". 0.3 0.4 
Max.-Signal Power Output (Approx.). 113' 131 

16800 

600 volts 
165 volts 

-44 volts 

97 volts 
22 ma 
207 ma 

0.6 ma 

17 ma 

1. 1 ma 

ohms 

0.2 watt 

90 watts 

volts 
volts 

volts 
volts 

ma 
ma 
ma 
ma 
ma 

ohms 
watt 

watts 

Maximum Circuit Values (CCS or ICAS): 
Grid-No.l-Circuit Resistance:" 

With -fixed bias   30000 max. ohms 
With cathode bias   Not recommended 

V 

V 
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Electron Tube Division Harrison, N. J. 



6146W/7212 

PLATE-MODULATED RF POWER AMPLIFIER — Class C Telephony 

C¢rrier conditions der tube for use 
with a maximum modulation factor ofi 

CCS ICAS 

Maximum Ratings, Absolute-Maximum Values: 

DC PLATE VOLTAGE  480 max. 600 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  117 max. 125 max. ma 
DC GRID-No.1 CURRENT  3.5 max. 4 max. ma 
PLATE INPUT   45 max. 67.5 max. watts 
GRID-No.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 

BULB TEMPERATURE (At hottest 
point on bulb surface). 220 max. 220 max. °C 

Typical Operation: 
At frequencies uf+ to.bo Mc 

DC Plate Voltage  400 475 600 volts 
DC Grid-No.2 Voltage:o 
From a grid-No.2 series re-
sistor of: 
33000 ohms  150 - - volts 
51000 ohms  - 135 - volts 
56000 ohms  - - 150 volts 

DC Grid-No.1 Voltage:Q 
From a grid-No.1 resistor of 
27000 ohms  -87 -77 -87 volts 

Peak RF Grid-No.1 Voltage 107 95 107 volts 
()C Plate Current  112 94 112 ma 
DC Grid-No.2 Current 7  8 6.4 7.8 ma 
DC Grid-No.l 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.l-Circuit Resistancer  30000 max. ohms 

RF POWER AMPLIFIER & OSCILLATOR — Class C Telegraphy$ 
and 

RF POWER AMPLIFIER — Class C FM Telephony 

CCS ICAS 

Maximum RatingS, Absolute-Maximum Values: 

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 GP,ID-No.1 CURRENT  3.5 max. 4 max. ma 

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

PLATE INPUT ... 67.5 max. 90 max. watts 
GRIC-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 

BULB TEMPERATURE (At hottest 
point on bulb surface). 220 max. 220 max. oC 

Typical Operation: 

As amylifier vfl to 6o Nc 

DC Plate Voltage 
DC Grid-No.2 Voltage•t 

From a grid-No.2 series 
resistor of: 
36000 ohms 
51000 ohms 
43000 ohms 
56000 ohms 

DC Grid-No.1 Voltage:° 
From a grid-No.1 resistor of: 
27000 ohms 
20000 ohms 
24000 ohms 

From a cathode resistor of: 
430 ohms 
470 ohms 

Peak RF Grid-No.1 Voltage 
DC Plate Current 
DC Grid-No.2 Current 
DC Grid-No.1 Current (Approx.) 
Driving Power (Approx.) 
Power Output (Approx  ) 

Typical Operation: 

500 600 600 750 

170 - - - 
- 150 - - 
- - 180 - 
- - - 160 

-66 - - - 
- -58 - -62 

- -71 - 

- - -71 - 
-66 -58 - -62 
84 73 91 79 
135 112 150 120 
9 9 10 11 

2.5 2.8 2.8 3.1 
0.2 0.2 0.3 0.2 
48 52 66 70 

As amplifier uq to i7g Mc 

DC Plate Voltage 
DC Grid-No.2 Voltages  

From grid-No.2 series 
resistor of: 
13000 ohms 
20000 ohms 

DC Grid-No.l Voltage:° 
From a grid-No.l resistor of: 

27000 ohms 
24000 ohms 

From a cathode resistor of: 
330 ohms 

Peak RF Grid-No.1 Voltage 
DC Plate Current 
DC Grid-No.2 Current 
DC Grid-No.l Current (Approx.) 

320 400 

180 
- 190 

-51 - 
- -54 

-51 -54 
64 68 
140 150 
10 10.4 

2.2 

volts 

volts 
volts 
volts 
volts 

volts 
volts 
volts 

volts 
volts 
volts 

ma 
ma 
ma 

watt 
watts 

volts 

volts ~ r 
volt s ~liil~ 

volts 
volts 

volts 
volts 

ma 
ma 
ma 
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Driving Power (Approx.)  3 3 watts 
Power Output (Approx  ) 25 35 watts 

Maximum Circuit Values (CCS or ICAS): 

Grid—No.1 Circuit Resistancer  30000 max. ohms 

a 
Without exte rn al Shield. 

b Subscript 1 indicates that grid-No.i current does not flow during any 
part. of the input cycle. 

O Continuous Commercial Service. 
d tote rmittent Commercial and Amateur Service. 
e Averaged over any audio-frequency cycle of sine=wave form. 

f Obtained prefe ra Dly from a separate Source or from the plate-voltage 
supply with a voltage divider. 

g the driver stage should be capable of supplying the Xo.i grids of the 
h class ABS stage with the specified driving voltage at low tlistorti on. 

The type of input c0upl ing network used should not int rotl uce too much 
resistance in the grid-No.1 circuit. Transformer or imped ante coupl ing 
devices are recommended. 

~ When the 61Y5W/7212 is operated as a beam power to De in Class A81 ser-

k When the 61x5 W/7212 is connected as a Lri ode and its grid No.1 is oper-
ated with the fixed Dias, the do grid-No. i-circuit resistance shoultl 
never exceed the speciPi ed value of 0.1 megohm. If higher values oP 
grid-No. l-circuit resistance are desired, cathode bias must De employ-
ed. Under no circumstances should the do grid-No. l-circuit resistance 
exceed the specified value of 0.5 megohm. 

m Subscript 2 indicates that grid-No.2 current Plows during some Dart of 
the input cycle. 

n Driver stage should De capable of suDDlying the specified driving pow-
er at loW distortion to the No.l Sri s of the A82 stage. To minimize 
distortion, the effective resistance per grid-No.1 circuit of the AO1 
stage should De held at a low value. For this purpose, the use of 
transformer coupl ing is recommended. In r.o case, however, should the 
total do grid-No. l-circuit resistance eXCeetl 90000 ohms when the 
6146W/7212 ~5 operated at maximum ratings. For operation at less than 
maximum ratings, the do grid-No. l-ti rcuit resistance may De as high as 
100000 ohms. 

P Obtained pre feraDlY from a separate source modulated along with the 
plate supply, or from the modulated plate Supply through a series 
resistor. 

g Obtained from grid-No.1 resistor or from a combination of grid-N o.i re-
sistor with either fixed SuDPIy or cathode res i5t0 r. 

r When grid No.l is driven positive and the 61A6W/T 232 is operated et max-
imum ratings, the total do grid-xo.l-circuit resistance should ndt ex-
ceed the Specified value oP 90000 ohms. I1 this value i5 insufficient 
to provide adequate bias, the additional required bias must be suppl ied 
by a cathode rest sto ror a fixed supply. For operation at less than 
maximum ratings, the do grid-xo. l-circuit resistance may be as high es 
100000 ohms. 

s Key-down conditions per tube without amplitude modulation. Ampl itude 
modulation essentiallynegative may be used if the positive peak of the 
autlio-frequency envelope does not exceed 315 Der cent of the carrier 
conditions. 

t Obtained preferably from separate source, or from the plate-supply volt-
age with a voltage divider, or through a series resistor. A series 
g rltl-N o.2 resistor shodltl De used only when the 61a6W/7212 is used in 
a circuit which is not keyed. Grid-No.2 voltage must not exceed 400 
volts under key-up conditions. 

o Obtained from fixed su 1 D pp y, y~g ri d-Xo.l resistor, Dy cathode resistor, 
or Oy comDinati on methods. 

vice, only fixed bias should be used, and the do grid-No.l-circuit re-
sistance should never ezce ed the specified value of 0.1 megohm. 

RADIO CORPORATION OP AMERICA 
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CHARACTERISTICS RANGE VALUES 

Note Min. Max. 

Heater Current  1 1.175 1.325 amp 
Direct Interelectrode 
Capacitances: 
Grid No.l to plate  2 — 0.24 pf 
Grid No.l 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 — 5.5 ma 
Heater—Cathode Leakage Current: 

Heater 100 volts negative 
with respect to cathode 1 — 100 µa 

Heater 100 volts positive 
with respect to cathode 1 — 100 µa 

Useful Power Output   4 47 - watts 
Mu-Factor, Grid No.1 to 

Grid No.2   5 3.6 5.4 

Note 1: With 6.3 volts ac on neater. 
Note 2: Without external shield. 
Note 3: With 6.3 volts ac on heater, do plate volts = 300, do grid-No.2 

volts = 200, and do grid-No.i volts = -33• 
Note u: In a single-tube, self-excited oscillator circuit, and with 6.3 

volts ac on neater, do plate volts = 600, do grid—No.2 volts = 
180, grid—No.l resistor (ohms) = 30,000 ! 10f. do plate ma. _ 
100 to 112, do grid—No.2 ma. = 23 maximum, do grid—No.1 ma. _ 
2 to 2.5 and frequency (Mc) = 15. 

Note 5: With 6.3 volts ac on heater, do plate volts = 200, plate ma. _ 
100, and grid-No.2 volts = 200. 

SPECIAL RATINGS & PERFORMANCE DATA 

500-g Shock Rating: 

This test is performed on a sample lot of tubes fi rom each 
p rotl uct ion run. Tubes are :heltl rigid and are subj ectetl in 
four different positions town impact acceleration ofi 500 g. 
At the end ofi this test, tubes are required to meet the fol low-
ing l imits: 

Useful RF Power Output  42 min. watts 
For conditions shown under Characteristics Range Values, 
Note q. 

Heater-Cathode 
Leakage Current  See Characteristics Range Values 

The tubes must also meet the establ ished l imit for low-fre-
quency vibration ISee below 1. 

Fatigue Rating: 

Th i.s test is performed on a sample lot of tubes from each 
production run. Tubes are rigidly mounted and subjected to 
2.5-g vibrational acceleration at 25 cycles per second for 32 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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6146W/7212 
hours in each of three positions. At t:he end of this test, 
tubes are required to meet the fol lowing. I.im its: 

Useful RF Power Output  42 min_ watts 
For conditions shown under Charac6e rstics Range Va toes, 
Note q. 

Heater-Cathode 
Leakage Current  See Gha racte ristics Range Va toes 

The tubes must also meet the est ab~[ ished l imit for low-fre-
quency vibration ISee below 1. 

Low-Frequency Vibration Performance: 

This test is pe rf o€med an a sample lot of tubes from each 
production run under the fol lowing conditions: Heater volts 
= 6.3, plate-supply volts = 250, grid-No.2 volts = 200, grid-
No. l voltage varied to give aplate currentof 10 mi l l iamperes, 
plate load resistor (ohms) = 2000, and vibrating frequency of 
25 cycles per second with a fixed ampl itude of 0.040 inch (to-
tal excursion 0.080 inch). The rms output voltage across the 
plate load resistor ~as a result of vibration of the tube must 
not exceed 500 mi- I l ivolt s. 

Variable-Frequency Vibration Performance (I): 

This test is performed on a sample lot of tubes from each 
production run. Tubes are vibrated in each of 3 positions 
through frequency range of from 10 to 50 cycles per second and 
back to 10 cycles per second. The tubes are vibrated underthe 
same conditions as specified for Low-Frequency Vibration Per-
formance. During the test, the tubes wi l l not show an rms 

output voltage across the plate load resistor in excess of 500 
mi l l ivolts. At the end of this test, the tubes wi l l not show 

tap or permanent interelectrode shorts or defects that cause 
the tubes to be inoperable. 

Variable-Frequency Vibration Performance (2): 

This test is performed on a sample lot of tubesfrom each 
production run. Tubes are vibrated in each of 3 positions, 
perpendicular and pa ral lel to major axis of the tube, and 
paral lel to longitudinal axis of the tube, through thefrequency 
range from 50 to 120 cycles per second at af.i xed acceleration 
of 10 g under the same voltage, current and load conditions 
as specified for Low-Frequency Vi6ra lion Performance. During 
this test, the tubes wi l l not show an rms output voltage across 
the plate load resistor in excess of 500 mi l l ivolts. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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1 16 MAX. 

DIA. 

CAP 
JEDEC No. CI-1 

TI2 BULB 
38 

t_ 13 
- 8 3 61

MAX. 

BASE 
JEDEC GROUPI 

No. 88- I50 

~a—I 
32 

MAX.--a 

DIA. 
9205-9626R4 

ALL DIMENSIONS IN INCHES 
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RATING CHART I 

Class C Telephony Service 
Ep=6.3 VOLTS ~ 
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TYPICAL PLATE CHARACTERISTICS 
Ef=6.3 VOLTS 
GRID—Ns'2 VOLTS=150 
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TYPICAL CHARACTERISTICS 

O 100 200 300 400 
PLATE VOLTS 

Ep=6.3 VOLTS 
GRID—N~2 VOLTS=150 

0 100 200 300 400 
PLATE VOLTS 

500 

500 

600 700 
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TYPICAL PLATE CHARACTERISTICS 
E.F=6.3 VOLTS 
GRID-N`? 2 VOLTS = 200 
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TYPICAL CHARACTERISTICS 
Ep=6.3 VOLTS 
GRID-N" 2 VOLTS=200 
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6146W/7212 
TYPICAL CHARACTERISTICS 

Triode Connection 
E.F= 6.3 VOLTS 
GRID N`! 2 CONNECTED TO PLATE, 

GRID-NQI ICI MILLIAMPERES 
O 
~ r i0(1 N O 

~ ~lq 
nu~ounuuutr, mtƴ 
~~~~~~~~~~~~~~~~~~i►►~inl

~ou0000uui~~nw•i 
ouu~~~u~u~rs~o~,i 

=ii 
Ʒ~~ 
\11 

 u2, ~~~.~

 Ʒ~~i 
~~ 

~uouuiiic~~n~~laui~
~~~ 

 n~ 

~~ 
\~~~'1

1 

\1~~11,1

 \~N~ 
' 11~ 

 .~ 11~ 

• 

~~  . 
 :~e~ow~ 

~. onr 
.~~~~~~~~~~~~~~~~~~~.~~u~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.~~~~~~~~~►~~~~~~ca 

m~ 

rL \~~I1N

1~1 ~~~ M1 
~■\\!l~ 

C 
.. - 

fe. 
''{l: 

1~~ 
 =,u~  ~Im  ;uvour 
.~~~~~■ 

.v u 

0 
O 

 ru  ƴ 
 ~c  ~ 

i+

 ~i.~~ 
Il~~~c ~c~~~ 

i.~~~~n~a~~ 
-~~o~~~ 
`  caia 

0 0 0 
~ PLATE (Zy) MILLIAMPERES 

N 

92CM-771 IRI 

~~./ 

O m 

o ~ n 

g 
N 

F 
OJ
O ~ 
O 

Q 

a 

0 

8 

0 
0 

O 

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



6155/4-125A 
BEAM POWER TUBE 

FORCED-AIR COOLED 
Useful with fuii input up to 120 Mc 
and with reduced input up to 200 Xc 

GENERAL DATA 

Electrical: 

Filament, Thoriated Tungsten: 
Voltage   5.0 t 5~ .ac or do volts 
Current at 5.0 volts. 6.5   amp 

Mu-Factor, Grid No.2 to Grid No. 1, 
for plate volts = 3000, grid-No.2 
volts = 400, and plate ma. = 50 6.2 

Direct lnterelectrode Capacitances: 
Grid No.l to plate  0.07 max. µµf 
Grid No.l to filament and grid No.2 11 µµf 
Plate to filament and grid No.2 3 µµf 

Mechanical: 

Operating Position  Vertical, base down or up 
Maximum Overall Length  5-3/32" 
Seated Length,  4-3/16" t 1/4" 
Maximum Diameter  2-7/16" 
Weight (Approx  )  3 oz 
Cap   Skirted Small 
Base Special-Button Giant 5-Pin 
Basing Designation for BOTTOM VIEW  58K 

Pin 1 -Filament ~ © Pin 4 -Grid No.2 

Pin 2 -Grid No.2 © ~0 Pin 5 -Filament 

Pin 3-Grid No.1 ~ Cap -Plate 

Forced-Air Cool ing  5 cfm 
Under any condition of operation, adequate cool ing of 
the bulb must be provided to l imit the seal tempera-
tures to their specified maximum values. At frequen-
cies above 50 Mc, special attention should be given 
to adequate cool ing of the bulb and seals. The use 
of a heat-radiating plate connector is recommended. 

Seal Temperature: 
Plate   220 max. °C 
Grid-No.2, grid-No.l, and filament. 1~0 max. °C 

AF POWER AMPLIFIER d MDDULATDR — Class ABI'~ 

Maximum CCS~ Ratings, Absolute Values: 

DC PLATE VOLTAGE. 3000 max. volts 
DC GRID-No.2 (SCREEN-GRID)~VOLTAGE~  600 max. volts 
DC GRID-No.1 (CONTROL-GRID) VOLTAGE -500 max. volts 

t,~: See next page. 
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6155/4-125A 
BEAM POWER TUBE 

MAX.-SIGNAL DC PLATE CURRENT"  225 max, ma 
MAX,-SIGNAL PLATE INPUT`   350 max, watts 
h!AX.-SIGNAL GRIC>-No.2 INPUT'   20 max. watts 
PLATE DISSIPATION'   125 max. watts 

Typical CCS Operation: 

Values are for z to6es 

DC Plate Voltage   1500 2000 2500 volts 
DC Grid-No.2 Voltages  600 600 600 volts 
DC Grid-No.1 Voltage", -94 -95 -97 volts 
Peak AF Grid-No.l-to-Grid-No.1 
Voltage  185 186 190 volts 

Zero-Signal DC Plate Current 64 60 60 ma 
Max.-Signal DC Plate Current 218 222 216 ma 
Zero-Signal DC Grid-No.2 Current, 0.3 0.2 C.2 ma 
Max.-Signal OC Grid-No.2 Current. 27 24 26 ma 
Effective Load Resistance 
(P. ate to plate)   12000 17600 25000 ohms 

Max.-Signal Driving Power. 0 0 0 watts 
Max.-Signal Power Output 
(Apprex  )   170 260 345 watts 

AF POWER AMPLIFIER & MODULATOR — Class A82~ 

Maximum CCS Ratings, Absolute Values: 

DC PLATE VOLTAGE   3000 max. volts 
DC GRID-No.2 (SCREEN-GRID) VOLTAGE 400 max. volts 
DC GRID-No.1 (CONTROL-GRIC) VOLTAGE. -500 max, volts 
MAX.-SIGNAL DC PLATE CURRENT'   225 max. ma 
MAX.-SIGNAL PLATE INPUT'   500 max. watts 
MAX.-SIGNAL GRIC-No.2 INPUT'   20 max. watts 
PLATE DISSIPATION'   125 max. watts 

Typical CCS Operation: 

Values are jor z tubes 

DC Plate Voltage   1500 2000 2500 volts 
DC Grid-No.2 ̀ Joltage®  350 350 350 volts 
DC Grid-No.1 Voltage""   -48 -50 -51 volts 
Peak AF Grid-No.l-to-Grid-No.1 
Voltage  33C 296 240 volts 

Zero-Signal DC Plate Current 60 60 60 ma 
Max.-Signal DC Fl ate Current 455 395 302 ma 
Zero-Signal DC Grid-No.2 Current. 0.5 0.3 0.2 ma 
Max.-Signal DC Grid-No.2 Current  84 64 36 ma 
Effective Load Resistance 
(Plate to plate)   7200 12000 20000 ohms 

Max.-Signal Driving Power 
(Approx.)~~  4.8 3.2 1.8 watts 

Max.-Signal Power Output 
(Approx  )   455 550 550 watts 

¢ .~,`. ei,'~. + ,`", ~ : See next page. 
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6155/4-125A 

BEAM POWER TUBE 

e 
\ss 

RF POWER AMPLIFIER — Class B Telephony 

Car+ie+ conditions ¢er tube for use with a snx. sodulati on factor of 1.0 

Maximum CCS Ratings, Absolute Values: 

DC PLATE VOLTAGE   3000 max, volts 
DC GRID-No.2 (SCREEN-GRID) VOLTAGE 400 max. volts 
DC PLATE CURRENT   135 max. ma 
PLATE INPUT  200 max. watts 
GRID-No.2 INPUT  14 max. watts 
PLATE DISSIPATION  125 max, watts 

Typical CCS Operation: 

DC Plate Voltage   2000 2500 3000 volts 
DC Grid-No.2 Voltage   350 350 350 volts 
DC Grid-No.l (Control-Grid) 
Voltage  -50 -50 -50 volts 

Peak RF Grid-No.1 Voltage. 65 55 50 volts 
DC Plate Current   83 70 60 ma 
DC Grid-No.2 Current   1.5 1 1 ma 

DC Grid-No.l Current (Approx.) 1.5 0 0 ma 
Driving Power (Approx.)®®. 0.52 0.44 0.45 watt 
Power Output (Approx.)   54 55 58 watts 

PLATE-MODULATED RF POWER AMPLIFIER — Class C Telephony 

Carrier conditions ber tube for use with a aax. REodu la lion factor of 1.0 

Maximum CCS' Ratings, Absolute Values: 

DC PLATE VOLTAGE   2500 max. volts 
DC GRID-No.2 (SCREEN-GRID) VOLTAGE 400 max. volts 
DC GRID-No.1 {CONTROL-GRID) VOLTAGE. -500 max. volts 
DC PLATE CURRENT   200 max, ma 
DC GRID-No.1 CURRENT   15 max. ma 
PLATE INPUT  415 max. watts 
GRID-No.2 INPUT  20 max. watts 
PLATE DISSIPATION  83 max. watts 

Typical CCS Operation: 

DC Plate Voltage   2000 2500 volts 
DC Grid-No.2 Voltage•  350 350 volts 
DC Grid-No.l Voltage -220 -210 volts 
Peak AF Grid-No.2 Voltage (100% 
modulation)  300 300 volts 

Peak RF Grid-No.1 Voltage  390 380 volts 
DC Plate Current   150 152 ma 
DC Grid-No.2 Current   33 30 ma 
DC Grid-No.l Current (Approx.) 5 4.5 ma 
Driving Power (Approx  )   2 1.7 watts 
Power Output (Approx.)   225 300 watts 

~,~,',®,~,+,",~,~,~: See next page. 

8-57 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
PADIO CORPOPAlION OF AMf RICA. NARRISON, NEW JERSEY 



S uDsc ript i indicates that grid—No.l current does not flow during any 
part of the input cycle. 
Continuous Commercial Service 
Averaged over any audio—frequency cycle of sine—wave form. 

O Dtained from a fixed supply. 
Total effective grid—N o. l—circuit resistance should not exc eetl 0.15 
megohm. 

6155/4-125P. 
BEAM POWER TUBE 

RF POWER AMPLIFIER & OSCILLATOR — Class C Telegravhy~ 
and 

RF POWER AMPLIFIER — Class C FM Telephony 

Maximum CCS~ Ratings, Absolute Values: 

DC PLATE VOLTAGE   3000 max. volts 
DC GRID-No.2 (SCREEN-GRID) VOLTAGE 400 max. volts 
DC GRID-No.l (CONTROL-GRID) VOLTAGE. -500 max. volts 
DC PLATE CURRENT   225 max. ma 
DC GRID-No.l CURRENT   •15 max. ma 
PLATE INPUT  625 max. watts 
GRID-No.2 INPUT  20 max. watts 
PLATE DISSIPATION  125 max. watts 

Typical CCS Operation: 

DC Plate Voltage   2000 2500 3000 volts 
DC Grid-No.2 Voltage   350 350 350 volts 
DC Grid-No.1 Voltage   -100 -150 -150 volts 
Peak RF Grid-No.l Voltage. 260 330 300 volts 
DC Plate Current   200 200 167 ma 
DC Grid-No.2 Current   50 40 30 ma 
DC Grid-No.l Current (Approx.) 9 9 6.5 ma 
Driving Power (Approx  )   2.4 3 2 watts 
Power Output (Approx.)   275 375 375 watts 

s 

• 

A 

t SuDsc ri pt 2 indicates that grid—x o.l current flows during some part 
of Input cycle. 

" Obtained from Pixed su Ably having do resistance not exceeding 250 ohms. 
tM• Driver stage• should De capable of supplying the No.i grids of the class 
' ABy stage with the spe<Ified driving power at low dlst onion. The 
' effective resistance per gritl—N o.l circuit oP the AB2 Stage Should 

be held at a low value. 
M AL crest of audio-f requency cycle with modulation factor of 1.0. 
• Obtained preferably from a separate source modulated along with the 
' plate supply, or from the modulated plate supply through a series 

resistor. 
Ney—down conditions Der to De without amplitude modulation. Amplitude 
modulation essentially neg alive may De used if the positive peak of 
the audio—frequency envelope does not exceed 115f of the carrier 
conditions. 
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6155/4-125A 

BEAM POWER TtiBE 

MAXIMUM RATINGS vs OPERATING FREQUENCY 

FREQUENCY 120 170 200 Mc 

MAX.—PERMISSIBLE 

PERCENTAGE OF 

MAX.—RATED PLATE 

VOLTAGE OR PLATE 

INPUT: 

class B telephony 

Class C telephony 

Class C telegraphy 

Voltage 

ioo 

100 

100 

Input 
100 

100 

100 

Voltage 

90 

90 

75 

Input 

95 
90 

90 

Voltage 

70 

67 

67 

Input 

75 
70 

70 
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6155/4-125A 

AVERAGE COIVSTAIVT-CURRENT CHARACTERISTICS 

Ep = 5 VOLTS 
GRID-No.2 VOLTS = 350 
Ip =PLATE MILLIAMPERES 
I~1 =GRID-No.i MILLIAMPERES 
1~2 =GRID-No.2 MILLIAMPERES 
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6156/4-250A 
BEAM POWER TUBE 

FORCED-AIR COOLED 

Useful with fuit input up to 75 He 
aad wtth reduced input up to 120 Bc 

GENERAL DATA 

Electrical: 

Filament, Thoriated Tungsten: 
Voltage  5.0   ac or do volts 
Current at 5.0 volts 14.1  amp 

Mu-Factor, Grid No.2 to Grid No.1 
for plate volts = 3000, grid-No.2 
volts = 500, and plate ma. = 100 5.1 

Direct Interelectrode Capacitances: 
Grid No.1 to plate   0.14 max. µµf 
Grid No.1 to filament and grid No. 2. 13 µµf 
Plate to filament and grid No  2   4.6 µµf 

Mechanical: 

Operating Position  Vertical, base down or up 
Maximum Overall Length   5-29/32" 
Seated Length  5" t 1/4" 
Maximum Diameter   3-7/16" 
Weight (Approx.)   6 oz 
Cap Small 
Base   Special-Button Giant 5-Pin 

Basing Designation for BOTTOM VIEW   58K 

Pin 1 -Filament 

Pin 2 -Grid No.2 

Pin 3 -Grid No.l 

Pin 4 -Grid No.2, 
Internal 
Shield 

Pin 5 -Filament 
Cap - Plate 

Forced-Air Cool ing   5 cfm 
Under any condition of operation, adequate cool ing of 
the bulb must be provided to l imit the seat tempera-
tures to their specified maximum values. At frequen-
cies above 30 Mc, special attention should be given to 
adequate cool ing of the bulb and seals. The use of a 

heat-radiating plate connector is recommended. 

Seal Temperature: 
Plate  220 max. °C 
Grid No.2, grid No.1, and filament 180 max. °C 

Af POWER AMPLIFIER & MODULATOR — Class A6 11

Maximum CCS~ Ratings, Absolute Values: 

DC PLATE VOLTAGE   4000 max. volts 
DC GRID-No.2 (SCREEN-GRID) VOLTAGE 600 max. volts 
'DC GRID-No.1 (CONTROL-GRID) VOLTAGE. -500 max. volts 

~,~: see next page. 
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6156/4-250A 

BEAM POWER TUBE 

MAX.—SIGNAL DC PLATE CURRENT*  350 max. ma 
MAX.—SIGNAL PLATE INPUT'   750 max. watts 
MAX.—SIGNAL GRID—No.2 INPUT`   35 max. watts 
PLATE DISSIPATION'   250 max. watts 

Typical CCS Operation: 

Values are }or 2 tubes 

DC Plate Voltage   1500 2000 2500 3000 volts 
DC Grid—No.2 Voltage°  500 500 500 500 volts 
DC Grid—No.1 Voltage•  —85 —88 —91 —94 volts 
Peak AE Grid—No.l—to—Grid—

No.1 Voltage   167 173 178 184 volts 
Zero—Signal DC Plate Current 100 100 100 100 ma 
Max.—Signal DC Plate Current 300 300 310 310 ma 
Effective Load Resistance 
(Plate to plate)   10000 14500 18000 22000 ohms 

Max.—Signal Driving Power. 0 0 0 0 watts 
Max.—Signal Power Output 
(Approx  )   265 390 510 635 watts 

AF POWER AMPLIFIER d MODULATOR — Class A82e' 

Maximum CCS• Ratings, Absolute Values: 

DC PLATE VOLTAGE  
DC GRID—No.2 (SCREEN—GRID) VOLTAGE 
DC GRID—No.1 (CONTROL—GRID) VOLTAGE. 
MAX.—SIGNAL DC PLATE CURRENT' 
MAX,—SIGNAL PLATE INPUT'  
MAX.—SIGNAL GRID—No.2 INPUT`  
PLATE DISSIPATION'  

Typical CCS Operation: 

Values are }or s tubes 

DC Plate Voltage   1500 2000 
DC Grid—No.2 Voltage°  300 300 
DC Grid—No.i Voltage" —45 —49 
Peak AF Grid—No.l—to—Grid—

4000 max, volts 
600 max. volts 
—500 max. volts 
350 max. ma 
1000 max. watts 
35 max. watts 
250 max. watts 

2500 3000 volts 
300 300 volts 
—51 —55 volts 

No.1 Voltage  323 328 306 280 volts 
Zero—Signal DC Plate Current 100 100 100 100 ma 
Max.—Signal DC Plate Current 
Zero—Signal DC Grid—No.2 

Current 
Max.—Signal DC Grid—No.2 
Current 

Effective Load Resistance 
(Plate to plate)  

Max.—Signal Driving 
Power (Approx.)oo 

Max,—Signal Power Output 
(Approx  ) 

694 

0 

116 

4550 

8 

660 

694 

0 

110 

6600 

8 

975 

624 

0 

88 

9200 

5.8 

1140 

550 ma 

0 ma 

69 ma 

14000 ohms 

3.8 watts 

1240 watts 

j • * o ♦ • ~~ oo: See next page. 
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6156/4-250A 

BEAM POWER TUBE 

RF POWER AMPLIFIER — Class B Telephony 

Carrier conditions ber tube for use u~i to a max. soda la Lion factor of 1.0 

Maximum CCS Ratings, Absolute Values: 

DC PLATE VOLTAGE   4000 max. volts 
DC GRIC-No.2 (SCREEN-GRID) VOLTAGE 600 max. volts 
DC PLATE CURRENT   210 max. ma 
PLATE INPUT  400 max. watts 
GRID-No.2 INPUT  23 max. watts 
PLATE DISSIPATION  250 max. watts 

Typical CCS Operation: 

DC Plate Voltage   2500 3500 4000 volts 
DC Grid-No.2 Voltage 500 500 500 volts 
DC Grid-No.1 (Control-Grid) Voltage. -84 -90 -100 volts 
Peak RF Grid-No.1 Voltage  66 61 55.5 volts 
DC Plate Current   150 125 94 ma 

DC Grid-No.2 Current   0 0 0 ma 

DC Grid-No.l Current (Approx.) 0 0 0 ma 
Driving Power (Approx.)' 0  75 0.25 0.06 watt 
Power Output (Approx.)   125 125 126 watts 

PLATE-MODULATED RF POWER AMPLIFIER — Class C Telephony 

Carrier conditions yer to 6e for use uri th a max, modulation factor of ].0 

Maximum CCS Ratings, Absolute Values: 

DC PLATE VOLTAGE   3200 max. volts 
DC GRID-No.2 (SCREEN-GRID) VOLTAGE 600 max. volts 
DC GRID-No.1 (CONTROL-GRID) VOLTAGE. -500 max. volts 
DC PLATE CURRENT   275 max. ma 
DC GRID-No.1 CURRENT   20 max. ma 
PLATE INPUT  825 max. watts 
GRID-No.2 INPUT  35 max. watts 
PLATE DISSIPATION  165 max. watts 

Typical CCS Operation: 

DC Plate Voltage   2500 3000 volts 
DC Grid-No.2 Voltaget  400 400 volts 
DC Grid-No.1 Voltage   -200 -310 volts 
Peak AF Grid-No.2 Voltage 
(For 100% modulation)  350 350 volts 

Peak RF Grid-No.l Voltage  326 484 volts 
DC Plate Current   200 225 ma 

DC Grid-No.2 Current   30 30 ma 
DC Grid-No.l Current (Approx.) 9 9 ma 
Driving Power (Approx  )   3 4.4 watts 
Power Output (Approx.)   375 510 watts 

~ ~ x o ~ @ .. oo ~ t ; See next page. 
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6156/4-250A 

BEAM POWER TUBE 

RF POWER AMPLIFIER & OSCILLATOR — Class C Telegraphy 
and 

RF POWER AMPLIFIER — Class C FM Telephony 

Maximum CCS~ Ratings, Absolute Values: 

DC PLATE VOLTAGE   4000 max. volts 
DC GRID-No.2 (SCREEN-GRID) VOLTAGE 600 max, volts 
DC GRID-No.1 (CONTROL-GRID) VOLTAGE. -500 max. volts 
DC PLATE CURRENT   350 max. ma 
DC GRID-No.1 CURRENT   20 max. ma 
PLATE INPUT  1250 max. watts 
GRID-No.2 INPUT  35 max. watts 
PLATE DISSIPATION  250 max. watts 

Typical CCS Operation: 

DC Plate Voltage   2500 3000 4000 volts 
DC Grid-No.2 Voltage   500 500 500 volts 
DC Grid-No.l Voltage   -150 -180 -225 volts 
Peak RF Grid-No.l Voltage. 264 327 374 volts 
DC Plate Current   300 345 312 ma 
DC Grid-No.2 Current   60 60 45 ma 
DC Grid-No.l Current (Approx.) 9 10 9 ma 
Driving Power (Approx  )   2.4 3.3 3.4 watts 
Power Output (Approx.)   575 800 1000 watts 

~ Subscript 1 indicates that gritl—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. 

~ Obtained Prom a fixed su 1 PP Y• 
~ Total effective grid—No. l—circuit resistance should not exceed 0.25 

meg ohm. 

~ SuDsc ri pt 2 indicates that gritl—No.l current flows during some part 
of input cycle. 

`~ Obtained from fixed supply having a do resistance not exceeding 250 ohms. 

~ Driver stage should be ca0a~le of su pDlying the No.1 grids of the class 
Abp stage wltn the specified driving power at low distort ion. Tne 
effective resistance Dar grid—No.1 circuit of the A62 stage 5hdu10 
De hold et a low value. 

* AL crest of audio—frequency cycle with modulation factor of 1.0. 

ODtained preferably from a Se Darate source motlulated along with the 
plate Supply, or from the modulated plate Supply through a series 
resistor. 
Ney—down conditions per tube without ampl itude modulation. Ampl itude 
modulation essentially negative may be used if the positive peak of 
the audio—frequency envelope does not exceed 1155 of the carrier 
conditions. 

5-57 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
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6156/4-250A 

BEAM POWER TUBE 

MAXIMUM RATINGS vs OPERATING FREQUENCY 

FREQUENCY 75 100 120 Mc 
MAX.—PERMISSIBLE PERCENTAGE OF 
MAX,—RATED PLATE VOLTAGE AND 
PLATE INPUT: 

Class B telephony 100 80 60 % 
Class C telephony 100 80 60 % 
Class C telegraphy 100 80 60 % 

B-57 ELECTRON TUBE DIVISION 
TENTATIVE DATA 3 

RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY 



6156/4-250A 
BEAM POWER TUBE 

SMALL CA 

SPECIAL- BUT TON 
GIANT 5-PIN BASE 

3 %16~MAX. 

i 2 %I6 MAX. 

5 PINS .1871 .003 DIA, 

60 

2 9 ~~ 
5 /32 
MAX, 

I I /16 
APPROX, 

19X32 MAX. 

.708 MAX. 

90` 
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6156/4- 250A 

AVERAGE CONSTANT-CURRENT CHARACTERISTICS 
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6159 
Beam Power Tube 

/'\ 

HIGH POWER SENSITIVITY 

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

The 6i§q is the same asthe 6ig6 except for the following items: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)   26.5 ± 10~ volts 
Current at heater volts = 26  5   0.3 amp 

CHARACTERISTICS RANGE VALUES 
Ncte Min. Max. 

Heater Current  1 0.280 0.320_ amp 

' 1 Note 1: With 26.5 volts ac on neater. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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6166 

VHF POWER TETRODE 
FORCED—AIR COOLED 

GENERAL DATA 

Electrical: 

Fi lament,Thoriated Tungsten: 
Voltage`   5.0 t 5~ ac or do 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.l for 
plate volts = 2000, 
grid-No.2 volts = 1000, 
and plate amperes = 2  10 

Direct Interelectrode Capacitances: 
Grid No.l to plate"   0.6 max. µµf 
Grid No.l to filament  42 µµf 
Plate to filament "  0.08 max. µµf 
Grid No.1 to grid No.2   60 µµf 
Grid No.2 to plate   24 µµf 

Mechanical: 

Operating Position  Vertical, filament end up or down 
Maximum Overall Length   11-5/8" 
Maximum Diameter   5-13/32" 
Weight (Approx.)   15 lbs 
Radiator   Integral part of tube 
Terminal Connections (See Dimensional Outline): 

v 
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 oC fior various plate dissipations, as 

indicated in the fol lowing tabulation, should be del iv-
ered by a blower through the radiator before and during 
the appl ication of any voltages. The air should enter the 

radiator at its plate-contact-surface end (See Dimension-
al Outline). Fi lament power, plate power, and air flow 
may be removed simultaneously. 
Percentage of maximum 

rated plate dissipation 
for each class of ser-
vice   100 80 60 % 

Minimum air flow   350 270 200 cfm 

Static pressure  3 2. 1 1.3 in. of water 

~ Full rated filament voltage can be appl ied safely to the cold fila-
ment. It i5 not neGeSa afy to pf OVide me ens for 1 1mlLing the filament 
starting current. 

See next page. + Indicates a change. 
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6166 
VHF POWER TETRODE 

To Grid-No.2 Terminal: 
Plate-ring end   §§ 
Grid-No. I-terminal end   50 min. cfm 

To Grid-No.1 Terminal and Filament Seals 50 min. cfm 

Incoming-Air Temperature   45 max. °C 
Radiator Temperature (Measured on the 
core at end away from incoming 
air)   180 max. °C 

Glass Temperature (At hottest part)  180 max. °C 
Seal Temperature: 

Filament, grid No. 1, grid No.2, and 
plate  180 n~ax. oC 

Fittings: 

Filament Connector 12 required)  RCA-216F1 
Connector Wrench (2 required)  RCA-212F1 

RF POWER AMPLIFIER -- Class B Television Service 

Synchroniz ling-level conditions ber tube unless otherwise spec ified 

(Io pages are referred to cathode un Le ss otAerwi se spe icfiedJ 

Maximum CCS~ Ratings, Absolute Values: 

54 to ai6 Nc 

DC PLATE VOLTAGE 6000§ max. volts 
DC GRID-No.2 (SCREEN-GRID) VOLTAGE 2000 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.l (CONTROL-GRID) DISSIPATION 300 max, watts 

Typical Operation in Grid-Drive Circuit: 

Bandwidths of 8.5 Mc 

DC Plate Voltage   5800 volts 
DC Grid-No.2 Voltage   1200 volts 
DC Grid-No.l Voltage   -130 volts 
Peak RF Grid-No.l Voltage: 
Synchronizing level  375 volts 
Pedestal level   290 volts 

DC Plate Current: 
Synchronizing level   3.45 amp 
Pedestal level   2.60 amp 

;~` Mith external flat metal shield 12• square having center hole u-5/16' 
diameter. Shield is located in plane of the grid-No.2 terminal, per-
pendicular to the to De axis, and is connected to grid No. 2. 

A sufficient quantity of the air flow to the radiator should De di-
rected onto the plate entl of the grid-No.2 terminal so that its tem-
pe ratu re does not exceed the spec lfied value. 

For operation on VxF television channels 2 through 6, do plate volt-
age may De increased to 6x00 volts maximum antl plate input may De in-
creased to 2x.000 watts maximum provided all other ratings are met. 

~,~: See next page. 
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6166 
VHF POWER TETRODE 

DC Grid-No.2 Current (Pedestal Level). 0.207 amp 
DC Grid-No.l Current (Approx.): 
Synchronizing level   0.175 amp 
Pedestal level   0.085 amp 

Driver Power Output (Approx.):~ 
Synchronizing level  800 watts 
Pedestal level   450 watts 

Power Output (Approx.): 
Synchronizing level   12000 watts 
Pedestal level   6800 watts 

Typical Operation in Cathode-Drive Circuit: 

Bandwidth• o} 8.5 Nc 

DC Plate Voltage   5800 volts 
DC Grid-No.2 Voltage   800 volts 
DC Cathode-to-Grid-No.1 Voltage. 85 volts 
Peak RF Cathode-to-Grid-No.l Voltage: 
Synchronizing level  330 volts 
Pedestal level   260 volts 

DC Plate Current: 
Synchronizing level  3.45 amp 
Pedestal level   2.60 amp 

DC Grid-No.2 Current (Pedestal Level)  0.152 amp 
DC Grid-No.1 Current (Approx.): 
Synchronizing level   0.202 amp 
Pedestal level   0.110 amp 

Driver Power Output (Approx.):i 
Synchronizing level  1300~~ watts 
Pedestal level   700 watts 

Power Output (Approx.): 
Synchronizing level  12000 watts 
Pedestal level   6800 watts 

GRID-MODULATED Rf PGWER AMPLIFIER --
Class C Television Service 

SyncAroniz ing-level condi tti ons der tube unless otherwise spec {fled 

Maximum CCS~ Ratings, Absolute Values: 

DC PLATE VOLTAGE  
DC GRID-No.2 (SCREEN-GRID) VOLTAGE  
DC GRID-No.1 (CONTROL-GRID) VOLTAGE 
(White Level) 

DC PLATE CURRENT  
PLATE INPUT 
} 

gq to 216 Mc 

6000 max. volts 
2000 max, volts 

-1000 max, volts 
4 max. amp 

22000 max. watts 

The driver stage is required to supply LuDe losses, rf-circuit losses, 
and rf power added to plate circuit. The driver stage should De 
designed as indicated under (~). 

Tnis value inclutles 300 watts of rf—circuit loss at 216 Mc, and 900 
watts atltletl to plate circuit. 

~,~,~,#: See next page. f Indicates a change. 
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6166 
VHF POWER TETRODE 

GRID-No.2 INPUT   400 max. watts 
PLATE DISSIPATION   10000 max, watts 
GRID-No.l DISSIPATION   300 max. watts 

Typical Operation in Grid-Drive Circuit: 

Bandwidth• of 8.g Mc 

DC Plate Voltage  5800 volts 
DC Grid-No.2 Voltage  1200 volts 
DC Grid-No.l Voltage: 
Synchronizing level   -130 volts 
Pedestal level   -195 volts 
White level   -350 volts 

Peak RF Grid-No.l 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 amp 
Pedestal level   0.095 amp 

Driver Power Output (Approx.):~ 
Synchronizing level   800 watts 

Power Output (Approx.): 
Synchronizing level   12000 watts 
Pedestal level  6800 watts 

PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 
Carrier conditions ber to de for use wti tha naxinun node la ti on factor of 1.0 

Maximum CCS~ Ratings, Absolute Values:t 

DC PLATE VOLTAGE. 5000 max. volts 
DC GRID-No.2 (SCREEN-GRID)~VOLTAGE. 2000 max. volts 
DC GRID-No.1 (CONTROL-GRID) VOLTAGE -1000 max, volts 
DC PLATE CURRENT  2 max. amp 
DC GRID-No.l CURRENT  0.6 max. amp 
PLATE INPUT   10000 max. watts 
GRID-No.2 INPUT   270 max. watts 
PLATE DISSIPATION   6600 max. watts 

Typical Operation in Grid-Drive Circuit: 

DC Plate Voltage 
DC Grid-No.2 Voltage (Modulated lOC%)~ 
DC Grid-No.1 Voltage►  
Peak RF Grid-No.l Voltage  
DC Plate Current 

Uq to go Nc 
4700 
800 
-280 
485 
1.56 

~ Computed oetween half—power points and Das ed on tube 
Lance only. 

# Th

i

is value includes 700 watts oP rP—circuit loss at 216 Mc. 

~ ~,1 ,~,~; See next page. 

volts 
volts 
volts 
volts 
amp 

output Capaci—

+ Indicates a change. 
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6166 

VHF POWER TETRODE 

DC Grid-No.2 Current  0.217 amp 
DC Grid-No.1 Current (Approx  )   0.150 amp 
Driver Power Output (Approx.)   180' watts 
Power Output (Approx  )   5500 watts 

RF POWER AMPLIFIER & OSCILLATOR -- Class C Telegraphy° 
and 

RF POWER AMPLIFIER -- Class C FM Telephony 

Maximum CCS' Ratings, Absolute Value s:t 
DC PLATE VOLTAGE. 6600 max. volts 
DC GRID-No.2 (SCREEN-GRID)~VOLTAGE. 2000 max. volts 
DC GRID-No.1 (CONTROL-GRID) 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 
GRID-No.2 INPUT   400 max. watts 
PLATE DISSIPATION   10000 max. watts 

Typical Operation in Grid-Drive Circuit: 

At 216 Mc 

DC Plate Voltage  5800 5800 volts 
DC Grid~No.2 Voltage"  1200 1200 volts 
DC Grid-No.1 Voltage'  -130 -175 volts 
Peak RF Grid-No.l Voltage   230 370 volts 
DC Plate Current  1.8 2.6 amp 
DC Grid-No.2 Current  0.1 0.267 amp 
DC Grid-No.1 Current (Approx.). 0.05 0.110 amp 
Driver Power Output (Approx.). 300 750® watts 
Power Output (Approx  )   6000 9000 watts 
• 

I 

A 

59 

N 

u 

■ 

Continuous Commercial Service. 
The driver stage is required to supply tube losses and rf-circuit 
losses. The driver stage should be des lgned to provide an excess of 
power above the indicated value to take care of variations in l ine 
voltage, in components, in initial tube characteristics, and in tube 
characteristics during life. 
These ratings hold for operation up to 30 Mc; Por ratings at higher 
f requ enc ley, See Maximum Ratings vs Frequency Table. 
Obtained prefierably from a separate source. 

Obtained preferably Prom a combination of 365-ohm grid-N o.i resistor 
and -170-volt fined bias. 

This value includes 50 watts of rf-circuit loss at 30 Mc. 

Key-down Good its OnS per tube without amplitutle motl ulation. Motlul anon 
e 55ent sally negative may be used if the positive peak Of the audio-
frequency envelope does not exceed 115% of the carrier contl itions. 
Obtained preferably from a se porate source, or from the plate-supply 
voltage with a voltage divider, or througgh a series resistor. A 
series grid-x o.2 resistor should not De usetl if the 6166 or a preced-
ing SL age is keyed. In this case, the regulation oP the Source Should 
De suff lc lent to prevent the grid-No.2 voltage from rising above 2000 
volts under key-up conditions; and additional fixed grid-No.i bias 
must be provided to limit the plate current. 

obtained from fixed supply, by grid-No.i resistor, by cathode resistor, 
or by combination methods. 

This value includes 270 watts of rP-circuit loss. 
This value inclutle5 1575 watts oP rP-ci rcu It loss. 

6-57 
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6166 
VHF POWER TETRODE 

MAXIMUM RATINGS vs OPERATING FREQUENCY 

FREQUENCY 30 220 Mc 

MAX, PERMISSIBLE PERCENTAGE 
OF MAX. RATED PLATE VOLTAGE 
AND PLATE INPUT: 

Class B Television Service 
ClassCTelevision Service 
Class C Telephony, 

Plate—Modulated 
Class C Telegraphy and 

FM Telephony 

Full Ratings
Full Ratings

100 

100 

-54 to 
-54 to 

90 

90 

216 Mc 
216 Mc 

~ 

~ 

3732 , 6"~ 

x-3 3/8 MAX. ~' 

1.165"MAX. 

_ 

- HANDLE 

AIR-COOLED 
RADIATOR 

6 
3/B.. 

3 1/32 ~ 
PLATE RING 

~'.,~ ~ 

4 3732 
MAX. 

~ t, X32 

I 
1578.. 

MAX. 

PLATE ~ 
CONTACT„ 5" 
SURFACE MAX. ~ 1 

2"3%16 5 
GRID-N'2 ~ 3 ~6 
TERMINAL " 

+ 

3732 CONTACTS * 
SURFACE 

4.250~~ = ~ 9/32~MIN, 
±.025 

GRID-N'I 
~}( 

63732 ~ SURFTACE~ 3,685w~ ~ ~ 
1.025 ~ ~ 

FILAMENT " u 

` 9i 32 MIN, 

'-5732 '

~ 13 " 
TERMIN AL S'~ N n~ 16 MIN. 

IJ IO'±.040"—i- 
~'l 1 1 ,437"±,007" 

92CM-7716 RI 

X̀  WITH THE CYLINDRICAL SURF

I

A

'~C

ES OF THE PLATE RING, GRID-

No.2 TERMINAL, GRID-No. l TERMINAL, AND FILAMENT TERMINALS 

CLEAN, SMOOTH, AND FREE OF BURRS, THE TUBE WILL ENTER A 

GAUGE AS SHOWN IN SKETCH G 1. PROPER ENTRY OF THE TUBE 

IN THE GAUGE IS OBTAINED WHEN THE PLATE RING IS ENTIRELY 

ENGAGED BY HOLE H 1. 

6-57 ELECTRON TUBE DIVISION 
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6166 

VHF POWER TETRODE 

SKETCH G I

HI 

LOOI" - ~ i 
~% 

'/~/// 

~~j j~j 

~% 

H2

5.250" 
1.001" 

M3

4,347" 
1.001 

Hq 

3.725 ~~ 
1.001 

,250 
4.001 

~j 
~ 1 

/L~i~liL~~~ 
.855" 
1.001 " 1.001 

.562~~f .001~~ 

2.140~~ 
1.001 

3.453 
1.001" 7.000" 

5.656 
1.001" 

MIN, 

,500;; 

9205-7725 

THE FOUR CYLINDRICAL HOLES Hy, Hy, H3, AND H u HAVE AXES 

COINCIDENT WITHIN 0.001". THE HOLES H S AND H6 HAVE AXES 

PARALLEL TO THE AXES OF H1, Hp, H3, AND Hy, WITHIN 0° t 2'. 
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6166 
COOLING REQUIREMENTS 

I I II I I I I I I I I II; I I III I ' I I I I I II I I~1 11 1 1 1 11 ~ 1'l l 
E f= 5.0 VOLTS AC 
MAXIMUM RADIATOR TEMPERATURE=1808C 

CURVE 
PRESSURE DROP—
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6166 
AVERAGE PLATE CHARACTERISTICS 
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AVERAGE CONSTANT-CURRENT CHARACTERISTICS 
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AVERAGE PLATE CHARACTERISTICS 
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AVERAGE CHARACTERISTICS 
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AVERAGE CONSTANT-CURRENT CHARACTERISTICS 
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AVERAGE PLATE CHARACTERISTICS 
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BEAM POWER TUBE 
FORCED—AIR COOLED 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage'   120 max. ac or do volts 
Current at 120 volts 1.6  amp 
Minimum heating time at"117 volts  5 minutes 

Mu-Factor, Grid No.2 to Grid No.1 for 
plate volts = 1000, 
grid-No.2 volts = 400, 
and plate amperes = 1  7 

Direct Interelectrode Capacitances: 
Grid No.1 to plate"   0.40 max. µµf 
Grid No.1 to cathode & heater  46 µµf 
Plate to cathode & heater" ' "`  0.10 max, µµf 
Grid No.1 to grid No.2   50 µµf 
Grid No.2 to plate   22 µµf 
Grid No.2 to cathode & heater"`   4.4 max. µµf 

Mechanical: 

Mounting Position  Vertical, cathode end up or down 
Maximum Overall Length   7-1/4U 
Greatest Diameter  5" t 1/32" 
Weight (Approx.)   5 lbs 
Radiator   Integral part of tube 
Terminal Connections (See Dimensional Outline): 

P 

GI -Grid No.1 

~ 

K -Cathode 

G2 -Grid No.2 cEƴ ƴoz P -Plate 

H - Heate r 

Air Flow: 
Through Radiator--The specified flow of incoming air for 
various plate dissipations, as indicated in the fol lowing 
tabulation, should be delivered by a blower through the 
radiator in either direction before and during the appl i-
cation of any voltages. In this tabulation, the flow and 
pressure values are for condition with radiat or-tempe ra—

ture rise held constant at 135 °C above incoming-air tem-
perature. Under any condition, the air flow must be ade—

Because the cathode is subjectetl to considerable Dack DomO ardme nt as 
the frequency is increased, with resultant increase in temperature, 
the heater voltage should be retluced depending on operating condi—
tions and PreQuency to prevent overheating the catno a and resultant 
short life. 

With external flat metal Shield having a diameter of e" and center 
hole approximately 9-7/16• in diameter. Shield is located in Diane 
of the grid—No.2 terminal, perpendicular to the tube axis, and is 
connected to grid—xo.2 terminal. 

"" Same as (") exce DL that center hole has diameter of app roxtmately 
3', and shield is connected to grid—No.i terminal. 

+ Indicates a change. 

6-57 
ELECTRON TUBE DIVISION 

RADIO CORPORATION Of AMERICA, HARRISON, NEW JERSEY 
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BEAM POWER TUBE 

quate to l imit the temperature of the radiator to its 
specified maximum value. Neater power, plate power, and 
air flow may be removed simultaneously. 

Percentage of maximum 
rated plate dissipa-
tion for each class 
of service   100 75 50 % 

Minimum air flow   75 50 30 cfm 
Static pressure 0  56 0.25 0.10 in. of water 

To Grid-No.a Terminal--A sufficient quantity of air should 
be del ivered to this terminal so that its temperature does 
not exceed the specified maximum value. 

To Grid-No.t Terminal, Cathode Terminal, and Neater Pin--An 
air flow of about 20 cfm from a I"-diameter nozzle at a 
distance of I/2" from the heater pin should be directed 
onto the cathode terminal and heater pin, and then over 
the grid-No. l terminal. The quantity of air should be 
sufficient so that the temperature of the cathode, heater, 
and grid-No. l seals does not exceed the specified maximum 
value. 

Radiator Temperature (Measured on 
core at end adjacent to plate-
terminal flange)   180 max. 

Seal and Terminal Temperature: 
Cathode, heater, grid No. 1, grid 
No. 2, and plate  180 max. °C 

oC 

RF POWER AMPLIFIER--Class B Television Service 

Synchronizing-level coed{t{ons tier tube ssn lass otherwise syecified 

Maximum CCS` Ratings, Absolute Values: 

DC PLATE VOLTAGE 2000 max. volts 
DC GRID-No.2 (SCREEN-GRID) VOLTAGE 500 max. volts 
DC PLATE CURRENT 1.75 max. amp 
DC GRID-No.1 (CONTROL-GRID) CURRENT. 0.2 max. amp 
PLATE INPUT  3500 max. watts 
GRID-No.2 INPUT  40 max. watts 
PLATE DISSIPATION  2000 max. watts 

Typical Operation in Cathode-Drive Circuit at 900 Mc: 

Bandwidths of 8 Nc 

Air Flow Through Radiator: 
Minimum, with incoming atir at q5 °C. 6o cfm 

Static grtssure  o.g6 in. of Water 

DC Plate-to-Grid-No.l Voltage  1875 volts 
DC Grid-No.2-to-Grid-No.l Voltage  550 volts 
DC Cathode-to-Grid-No.l Voltage  75 volts 
Peak RF Cathode-to-Grid-No.1 Voltage: 
Synchronizing level  120 volts 
Pedestal level   90 volts 

~ ~: See next page. 
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BEAM POWER TUBE 

DC Plate Current: 
Synchronizing level   1.7 amp 
Pedestal level   1.3 amp 

DC Grid-No.2 Current (Pedestal Level) -0.025 amp 
DC Grid-No.l Current (Approx.): 
Synchronizing level  
Pedestal level  

Driver Power Output (Approx.):i 
Synchronizing level   200 watts 
Pedestal level   115 watts 

Output-Circuit Efficiency (Approx.) 75 % 
Useful Power Output (Approx,): 
Synchronzing level   1200" watts 
Pedestal level  675" watts 

0.075 amp 
0.020 amp 

BIAS-MODULATED RF POWER AMPLIFIER--Class C Television Service 

Synchronizing-level condti ti ons yer tube unless otherwise spec tified 

Maximum CCS' Ratings, Absolute Values: 

DC PLATE VOLTAGE. 2000 max. volts 
DC GRID-No.2 (SCREEN-GRID)~VOLTAGE. 500 max. volts 
DC GRID-No.l (CONTROL-GRID) VOLTAGE 
(White Level)   -300 max. volts 

DC PLATE CURRENT  1.75 max. amp 
DC GRID-No.l CURRENT  0.2 max, amp 
PLATE INPUT   3500 max. watts 
GRID-No.2 INPUT   40 max. watts 
PLATE DISSIPATION   2000 max. watts 

Typical Grid-Bias-Modulated Operation in Cathode-Drive 
Circuit at 900 Mc: 

Bandwidths of 8 Mc 

Air Flow Through Radiator: 
Ninimum, with incoming air at qg °C 6o cfm 
Static >S ressu re   o.gb in. o} water 

DC Plate-to-Grid-No.l Voltage   1875 volts 
DC Grid-No.2-to-Grid-No.1 Voltage 550 volts 
DC Cathode-to-Grid-No.l Voltage: 
Synchronizing level   75 volts 
Pedestal level   105 volts 
White level   230 volts 

Peak RF Cathode-to-Grid-No.l Voltage. 120 volts 
DC Plate Current: 

Synchronizing level   1.7 amp 
Pedestal level   1.2 amp 

DC Grid-No.2 Current 
(Pedestal Level)  -0.025 amp 

DC Grid-No.l Current (Approx.l: 
Synchronizing level   0.075 amp 
Pedestal level   0.020 amp 

',~, {,": See next page. 
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BEAM POWER TUBE 

Driver Power Output (Approx.):~' 
Synchronizing level  200 watts 

Output-Circuit Efficiency (Approx.). 75 % 
Useful Power Output (Approx.): 
Synchronizing level  1200' watts 
Pedestal level   675" watts 

Typical Cathode-Bias-Modulated Operation in Cathode-Drive 
Circuit at 900 Mc: 

Bandwidth• of 8 He 

Air Flow Through Radiator: 
Minimum, with incoming air at qg °C, bo cfm 
Static pressure  o.gb in. of water 

DC Plate-to-Grid-No.1 Voltage  1875 volts 
DC Grid-No.2-to-Grid-No.1 Voltage. 550 volts 
DC Cathode-to-Grid-No.1 Voltage: 
Synchronizing level  75 volts 
Pedestal level   105 volts 
White level  210 volts 

Peak RF Cathode-to-Grid No.1 Voltage 120 volts 
DC Plate Current: 
Synchronizing level   1.7 amp 
Pedestal level   1.2 amp 

DC Grid-No.2 Current (Pedestal Level)  -0.025 amp 
DC Grid-No.l Current (Approx.): 
Synchronizing level   0.075 amp 
Pedestal level   0.020 amp 

Driver Power Output (Approx.):~' 
Synchronizing level  200 watts 

Output-Circuit Efficiency (Approx.). 75 % 
Useful Power Output (Approx.): 
Synchronizing level  1200" watts 
Pedestal level   675" watts 

PLATE-MODULATED RF POWER AMPLIFIER--Class C Telephony 

Carrier conditions yer tube for use with a max. modulation factor of i.o 

Maximum CCS' Ratings, Absolute Values: 

DC PLATE VOLTAGE 1600 max. volts 
DC GRID-No.2 (SCREEN-GRID) VOLTAGE 400 max. volts 
DC GRID-No.i (CONTROL-GRID) VOLTAGE. -300 max. volts 
DC PLATE CURRENT   1.05 max. amp 
DC GRID-No.1 CURRENT   0.2 max. amp 
PLATE INPUT  1650 max. watts 
GRID-No.2 INPUT  25 max. watts 
PLATE DISSIPATION  1300 max. watts 

~ Measured between halt—power points. 

',~,": See next page. 
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Typical Operation in Cathode-Drive Circuit at 400 Mc: 
Air Flow Through Radiator: 
Minimum, with incoming air at 45 °C qo c}m 
Static bressure   o. i6 in. o} water 

DC Plate-to-Grid-No.1 Voltage   1775 volts 
DC Grid-No.2-to-Grid-No.1 Voltage 550 volts 
DC Cathode-to-Grid-No.1 Voltage 175 volts 
Peak RF Cathode-to-Grid-No.1 Voltage. 210 volts 
-0C Plate Current  1 amp 
DC Grid-No.2 Current  0.065 amp 
DC Grid-No.1 Current (Approx  ~   0.045 amp 
Driver Power Output (Approx.) ~ . 250 watts 
Output-Circuit Efficiency (Approx.) 90 % 
Useful Power Output (Approx.)   950~~ watts 

RF POWER AMPLIFIER & OSCILLATOR--Class C Telegraphy°
and 

RF POWER AMPLIFIER--Class C FM Telephony 

Maximum CCS` Ratings, Absolute Values: 
DC PLATE VOLTAGE. . 
DC GRID-No.2 (SCREEN-GRID) VOLTAGE. . 
DC GRID-No.1 (CONTROL-GRID) VOLTAGE  
,DC PLATE CURRENT 
DC GRID-No.1 CURRENT 
PLATE INPUT  
GRID-No.2 INPUT  
PLATE DISSIPATION 

2000 max, volts 
500 max. volts 
-300 max. volts 
1.25 max. amp 
0.2-max. amp 
2500 max. watts 
40 max. watts 

2000 max. watts 

Typical .Operation in FM Service with Cathode-Drive 
Circuit at 900 Mc: 

Air Flow Through Radiator: 
Minimum, with incoming air at qg °C go c}m 
Static ¢ressure  _ o.og in. o} water 

DC Plate-to-Grid-No.l Voltage   1910 volts 
DC Grid-No.2-to-Grid-No.1 Voltaget. 550 volts 
DC Cathode-to-Grid-No.1 VoltageTt-, 110 volts 
Peak RF Cathode-to-Grid-No.1 Voltage. 120 volts 
OC Plate Current  0.9 amp 
DC Grid-No.2 Current  0.05 amp 
CC Grid-No.1 Current (Approx  )   0.015 amp 
Driver Power Output (Approx.)~F 
Output-Circuit Efficiency (Approx.) 
Useful Power Output (Approx.)  

~ Continuous Commercial Service. 

* The driver stage is required to sueply tube losses, rf—circuit losses, 
and rf power added to the plate Input. The driver stage should De 
designed to provide an excess of power above the indicated value to 
take care of variations in line voltage, in components, in initial 
L ube characteristics, ono in tube characteristics during l ife. 

~ ,# ,° ,f ,ft: see nett page. 

150 watts 
70 ~ 
600'-. - ,watts 
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BEAM POWER TUBE 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Nin. Xax. 

Heater Current 1 1.5 1.7 amp 

Direct Interelecirode 
Capacitances: 
Grid No.l to plate" - - 0.40 ~/ µµf 
Grid No.1 to cathode 
& heater   - 42.5 49.5 µµf 

Plate to cathode & 
heater" R "'   - - 0.10 ~ µµf 

Grid No.l to grid No.2 - 47 57 µµf 
Grid No.2 to plate - 20.5 24.5 µµf 
Grid No.2 to cathode 

6 heater"'  - - 4.4 ✓ µµf 
Mu-Factor, Grid No.2 to 
Grid-No.1. 1,2 2.5 11.5 

Grid-No.l Voltage. 1,3 -50 -140 volts 
Peak Cathode Current 1,4 12 - amp 

rote 1: With 120 volts ac on heater. 

xote 2: With dC plate volts ~ 1000; do grid-No.2 volts ~ u00; and do 
grid-No.i voltage adjusted to produce a do plate current of 
1.0 ampere. 

Note 3~ With dC plate volts ~ 1750; do grid-N0.2 volts 500; and do 
grid-x o.i voltage adjusted to produce a do Dlate current of 
0,1 ampere. 

rote u: Designers should limit the maximum usable cathode current (Plate 
current plus grid-x0.2 current Dlus grid-No.i current) to this 
value under any condition of operation. 

" with external flat metal shield having a diameter of 6' and center 
hole approximately 3-7/16' in diameter. Shield is located in plane 
of the grid-x o.2 terminal, perpendicular to the tube axis, and is 
connected to grid-No.2 to rminal. 

"' Same a5 (") except that center note nay diameter of approximately 
g•, and shield is connected to grid-No.l terminal. 

In cathode-drive, plate-modulated, class C rf power amptifier service, 
the 6181 can De modulated IOOf if the rP dr fiver stage is also modulated 
I OOS slmuttaneously. Care Should De taken toi a that the driver-
modulation and amplifier-modulation voltages arevexact ly in phase. 

This value of useful yower is measured at toad of output circuit 
having indicated efficiency. 

~ Key-0own conditions Dar to De without amplitude modulation. Modulation 
essentially negative may be usetl if the positive Deak of the audio-
frequency envelope does not exceed 115f of the carrier conditions. 

Obtained preferably from a se Vpc rate source, or from the plate-supply 
voltage with a voltage divider, or throegh a series resistor. A 
series grid-X0.2 resistor should not be used if the 6161 ora preceding 
s Cage Is keyed. In this Case, the regu1821On Of the Source should 
De sett is lent to prevent Lhe grid-x0.2 voltage from rising above 500 
volts under key-up conditions; and additional fixed grid-No.l Dlas 
must Oe prov itled to limit the plate current. 

O Dtained from fixed supply, oy grid-No.1 resistor, Dy cathode re-
515LOr, Dr by combination methOdS. 

B 

N 

1 

~t 

+ Indicates a change. 

6-57 ELECTRON TUBE DIVISION 
RMIO CORROR~TION OF AMERIU, H~RRISON, NEW JERSEY 

DATA 3 



6181 

GRID-N92 
TERMINAL 
CONTACTA
SURFACE 3.365 

MIN. 

AIR-COOLED 
RADIATOR 

PLATE 
FLANGE 

a.3oo 
f.015 

PLATE 
CONTACT*
SURFACE 

3.560 MA 

5 t 2 

GRID-N>:I 
3.060 MAX TERMINAL 

CONTACTS 2.905 
SURFACE MiN. 

CATHODE 2.560 
b HEATER 
TERMINAL 
CONTACT 
SURFACE 

HEATER j ~~--.~ 
TERMINAL / y2 MIN. 

BEVELED NOT TO 1.795 
.125 

EXCEED ~ 6 
MIN. ~ 

005 

~~ I~ 
f'-" 

MAX. _ _  

~ ~~~ 

ALL DIMENSIONS IN INCHES 

1~5 3 '32~ 3 ~ 22

_+.090 

3 
MAX. 

I 1 19/
32

:y 
3/ MIN. j5 2~g

f~ 
!  t yb

~`~!}5 MIN. 

t ~4/5

t 

} 
1~6 MIN. { 

4 ~/8

f I/g 

7 %a 
MAX. 

92CL-773484 

* WITH THE CYLINDRICAL SURFACES, OF THE PLATE FLANGE, GRID—

No.2 TERMINAL, GRID—No. l TERMINAL, CATHODE TERMINAL, 
AND HEATER—PIN TERMINALCLEAN, SMOOTH, AND FREE OF BURRS, 
THE TUBE WILL ENTER A GAUGE AS SHOWN IN SKETCH G I. 
PROPERENTRY OF THE TUBE IN THE GAUGE IS OBTAINED WHEN 
THE PLATE FLANGE IS SEATED ON THE SHOULDER BETWEEN HOLES 
H~ AND H2. SEATING IS DETERMINED BY FAILURE OF A c010" 
THICKNESS GAUGE I/8" WIDE TO ENTER MORE THAN I/16" 
BETWEEN SHOULDER SURFACE AND PLATE FLANGE. SLOTS ARE 
PROVIDED TO PERMIT THI-S MEASUREMENT TO BE MADE. 

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

4.385 },001 —~ 

H2 

3.625 1.001 

H3 

3.410 tA01 
Hq 

ales tAol 
H5 

2.950 tA01 
H6 

2.625 tA01 
H7

1.840 1.001 

} 

t 

SKETCH G I

:J-~------------- ~--, 
~ ~I 
90~t 2 103 1.002 

r  " 5~ >~ ~' 

906 
.001 

./ 
i 

1.656 
}.001 

2.187 
tool 

y~ 
2.720 
1.001 

4.250 
1.001 

3.625 
tA01 

3.562 

of /~ ~~~~ ~~~ 
HS I.— THE CYLINDRICAL HOLES HI THOUGH Hg 

0.185 HAVE AXES COINCIDENT WITHIN 0.001 
1.001 

L500 1.001 

ALL DIMENSIONS IN INCHES 

92CM-7741R2 
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6181 

COOLING REQUIREMENTS 
E{'120 VOLTS 
MAXIMUM RADIATOR 

TEMPERATURE=180° C  

APPROX. 
PRESSURE DROP 

ACROSS RADIATOR 
INCHES OF WATER 

EXAMPLE MAXIMUM TEMPERATURE RISE (135° C) 
WHEN INCOMING—AIR TEMPERATURE IS 45° C—
(180• C-45° C) 

- - - 

0 0.5 LO 1.5 20 2.5 
PLATE DISSIPATION—KILOWATTS 

92CM-7767R2 

3.0 3.5 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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6181 
AVERAGE PLATE CHARACTERISTICS 

Cathode-Drive Operation 
Eq = 120 VOLTS 
GRID-N42-TO-GRID-NsI VOLTS=550 
PLATE, GRID-Ns2. AND CATHODE VOLTAGES  

ARE REFERRED TO GRID-N4 1. 

m n ~o - .n v ~ 
PLATE AMPERES 

N 

0 0 a 
N 
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8Q 
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6181 
AVERAGE CHARACTERISTICS 

Cathode-Drive Operation 

Ep=120 VOLTS 
GRID-N42-TO-GRID-N41 VOLTS=550 

0.5 

0.4 
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nuuo~ nouunuo~ 

AVERAGE CONSTANT-CURRENT CHARACTERISTICS 
Cathode-Drive Operation 

Ep=120 VOLTS 
GRID-N42-TO-GRID-Nsl VOLTS= 550 
I}, =PLATE AMPERES 
ICI =GRID-Nsl AMPERES 
I~Z= GRID-N><2 AMPERES 
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6198 
VIDICON 

600-LINE RESOLUTION 
For use in industrial applications 

DATA 
General: 
Heater, for Unipotential Cathode: 

Voltage  6.3 t 10% ac or do volts 
Current  0.6  zmp 

Direct Interelectrode Capacitance: 
Target (Signal Electrode) to al} 
other electrodes   4.5 µµf 

Spectral Response  See Curves 
Pho nductive Layer: 

aximu useful diagonal of rectangular 
ge (4 x 3 aspect ratio) 0  62" 

Orientation of qual ity rectangle— Proper orientation is ob—
tained when the horizontal scan is essential ly paral lel 
to the plane passing through the tube axis and short 
index pin. 

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Overall Length 6  25" t 0.25" 
Greatest Diameter (Excluding side tip) 1.125" t 0.010" 
Maximum Radius (Including side tip)   0.805" 
Weight (Approx.)   2 oz 
Operating Position .Approx. horizontal, or faceplate up, 
Bulb   T8 
Base Connector   Cinch No.54A18088, or equivalent 
Base   Small-Button Ditetrar 8-Pin (JETEC No.E8-11) 
Basing Designation for BOTTOM VIEW   8HM 

Pin 1 -Heater 
Pin 2 -Grid No.l 
Pin 3 -Internal 

Connection—
Do Not Use 

Pin 4 -Same as Pin 3 
Pin 5 -Grid No.2 
Pin 6 -Grid No.4, 

Grld N0.3 ;NTO FACIE END OFGTUBE 

SNORT 
PIN 

Pin 7 -Cathode 
Pin 8 -Heater 
Flange -Target 

(Signal 
Electrode) 

Short Index Pin -
Same as 
Pin 3 

illaxiw~ Ratings, Absolute Values: 

TARGET (SIGNAL-ELECTRODE) VOLTAGE 
GRID-No.4 ~ GRID-No.3 VOLTAGE 
GRID-No.2 VOLTAGE 
GRID-No.i VOLTAGE: 

Negative-bias value. . .. . 
Positive-bias value 

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

100 max. volts, 
350 max. volts 
350 max, volts 

125 max. volts 
0 max. volts 

125 max. volts 
10 max. volts 

~ See next page. ~ f Irld icates a change. 

ol~ 
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6198 
VIDICON 

FACEPLATE: 
Illumination  1000 max. ft-c 
Temperature   60 max. °C 

Typical Operation and Characteristics: 

For scanned area of 1/z" x g/8" 

Faceplate Illumination (Highl ight). 10 to 20 ft-c 
Target (Signal-Electrode) Voltage 10 to 70 volts 
Grid-No.4 (Decelerator) & Grid-No.3 
(Beam-Focus) Voltage  250' to 300 volts 

Grid-No.2 (Accelerator) Voltage 300 volts 
Grid-No.l Voltage for picture 
cutoff+   -45 to -100 volts 

Highlight Signal-0utput Current#. 0.1 to 0.2 µa 
Maximum Dark Current  0.02 ~.a 
Uniform 2$70° K Tungsten Illumina-
tion on Tube Face to Produce Sig-
nal-0utput Current of 0.1 to 
0.2 Na  3 to 10 ft-c 

Average "Gamma" of Transfer Charac-
teristic for Signal-0utput Cur-
rent between 0.02 and 0.2 pa. 0.65 

Visual Equivalent Signal-to-Noise 
Ratio (Approx.)"  300:1 

Minimum Peak-to-Peak Blanking 
Voltage: 
When applied to grid No.l 40 volts 
When applied to cathode   10 volts 

Field Strength at Center of 
Focusing Device   40 gausses 

Field Strength of Adjustable 
Al ignment Coil   0 to 4 gausses 

# Defined as the component of the target current after the dark—current 
component has been sudt rat ted. 

tM Definition, focus uniformity, and picture qual ity tlecrease with tle—
creasing grid—N o.3 and grid—No.0 voltage. In general, grid No.3 and 
grid No.4 Should not be operated Del ow 250 volts. 

With no Dlanki ng voltage on grid No. 1. 

' Measured with a high—gain, low—noise, cast od e—input—type ampl ifier 
having bandwidth of 5 Mc. 

~ This capacitance, which effectively is the output impedance of the 6198, 
is increased when the tube i5 mounted in the deflecting—yoke and 
focusing—coil assembly. Tne resistive component of the output Impedance 
is in the order of 100 meg ohms. 

+ Indicates a change. 
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6198 
VIDICON 
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6198 
TYPICAL SIGNAL OUTPUT 

ILLUMINATION: UNIFORM OVER PHOTO-
LAYER. 

AREA OF PHOTOCONDUCTIVE 
LAYER = V2 x 3/g' 
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 CONDUCTIVE 

SCANNED 

~ 2 4 6 8 I 2 4 6 8 2 
0.1 10 

2870` K TUNGSTEN ILLUMINATION ON TUBE FACE-FOOT-CANDLES 

92CS-7820RI 

PERSISTENCE CHARACTERISTIC 
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6198 

SPECTRAL —SENSITIVITY CHARACTERISTICS 
 ii l i iii 1 i 11iii ni l iniil i lni i i i l i.r~, f rl+~~ ~~~kt  

T

CURVE A: FOR EQUAL VALUES OF SIGNAL—
OUTPUT CURRENT AT ALL WAVELENGTHS, 

SIGNAL—OUTPUT MICROAMPERES FROM 
SCANNED AREA OF /I2 ~~ x 

~8w= 
0.02 

DARK CURRENT (MICROAMPERES)= 0.02 
CURVE B: SPECTRAL CHARACTERISTIC OF 

AVERAGE HUMAN EYE. 

CURVE G FOR EQUAL VALUES OF SIGNAL-
OUTPUT CURRENT WITH RADIANT 
FLUX FROM TUNGSTEN SOURCE 
AT 2870` K. 
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TYPICAL CHARACTERISTICS 

.. 
;', CURVE A: WITH 8 FT—C OF 2870' K TUNGSTEN 
~= ILLUMINATION INCIDENT ON TUBE FACE. 
S: CURVE B: WITH NO ILLUMINATION INCIDENT ON """"
~~ TUBE FACE. 
" CURVE C=CURVE A MINUS CURVE B 
:: SCANNED AREA . OF PHOTOCONDUCTIVE LAYER=%2 ~~X 3/g~  

::_  
_   

0 10 20 30 40 
TARGET VOLTS 

50 60 70 

ELECTRON TUBE DIVISION 
:.,ono cow>ox..noH or •Menu, w,..~sw+, HEw ~eosEr 
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6263 
UHF MEDIUM-MU TRIODE 

"PENCIL TYPE" WITH EXTERNAL PLATE RADIATOR 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 

Voltage (AC or DC): 
Under Transmitting Conditions 6.0 t 10~ volts 
Under Standby Conditions   6.3 max, volts 

Current at 6.0 Volts   0.280 amp 
Ampl ification Factor   27 
T rdnSCond uctance, for do plate current of 

27 mi l liamperes and do plate voltage 
of zoo volts   7000 µmhos 

Direct lnterelectrode Capacitances: 
With Exter- Without Exter-
nal Shields nal Shield 

Grid to Plate   L 5 1.7 µµf 
Grid to Cathode   - 2.9 µµf 
Plate to Cathode - 0.08 max. µµf 

Mechanical: 

Terminal Connections: 

H: Heater 

K: Cathode Cyl inder 
(Adjacent to 
heater lead 
terminals) 

G: Grid Flange 
(Between glass 
sections) 

P: Plate Cylinder 
(With integral 
radiator) 

Mounting Position   Any 
Dimensions and Terminal 

Connections   See Dimensional Outline 
Radiator   Integral part of tube 
Cool ing: 

In many aDPlicat ions, the 6263 does not require forced—air cooling. 
The radiator in combination with a connector having adequate heat 
conduction capabil ity will generally provide adequate cooling under 
conditions of tree circulation of air. Tne cooling must De sufficient 
to li mil the plate—seal temperature to 175°C. Mhen conditions tlo 
not provide adequate circulation of air, Vrovision should De made to 
direct a blast of cool ing air from a small blower th ro uqh the radia—
tor fins. The quantity of air should be sufficient to limit the 
plate—seal temperature to 175oC. see curves. 

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 Leads Cinch No.54A16325, or equivalent 

~ A flat plate shield 1-1/Y• tl i ameter located parallel to the Pl one of the 
grid flange and midway Det ween the grid flange and the radl at or plate 
terminal. Tne shield is tied to the cathode. 

MARCH 1, 1954 TUBE DEVARTMENT TENTATIVE DATA 1 
IAD10 COIPOIATION Of AMFIIU, NAl[ISON, NEW 1ElSEY 



6263 
UHF MEDIUM-MU TRIODE 

RF POWER AMPLIFIER 6 OSCILLATOR -Class C Telegraphy 

Xey-down conditions qer tube without asgLitude sod ulation' 

CCS# ICAS/#

Maximum Ratings, Absolute Values: 

For Pressures down to qb mm of dg " 

DC PLATE VOLTAGE   330 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 max. 22 max. watts 
PLATE DISSIPATION 8 max. 13 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 as Oscillator in Cathode-Drive 
Circuit at 500 Mc: 

DC Plate Voltage   300 350 volts 
DC Grid Voltage°   -3D •-35 volts 
DC Plate Current   35 40 ma 
DC Grid Current (Approx  )   11 14 ma 
Useful Power Output (Approx.). 5• 7• watts 

Typical ODeration as RF Power Ampl ifier in Cathode-Drive 
Circuit at 500 Mc: 

DC Plate Voltage   300 350 volts 
DC Grid Voltage°   -48 -58 volts 
DC Plate Current   35 40 ma 
DC Grid Current (Approx  )   13 15 ma 
Driver Power Output (Approx.). 2.2 3 watts 

Useful Power Output (Approx.), 7• 10• wad s 

Maximum Circuit Values (CCS or ICAS Conditions): 

Grid-Circuit Resistance 0  1 max. megohm 

PLATE-MODULATED RF POWER AMPLIFIER -Class C Telephony 

Carrier condiii orzs qe+ tube fo+ use with a sax. sodu lafion factor of 1.0 

CCS/ ICAS//

Maximum Ratings, Absolute Values: 

For pressures doom to q6 mm of Hq" 

DC PLATE VOLTAGE 275 max. 300 max. volts 

` Modulation essentially negative may De used if the positive peak of the 
audio-frequency envelope does not exceed 115 per cent of the carrier 
conditions. 

/,//,",°,~: See next vag e. 

MARCH 1, 1954 
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UHF MEDIUM-MU TRIODE 

DC GRID VOLTAGE  
DC PLATE CURRENT  
DC GRID CURRENT  
DC CATHODE CURRENT  
PLATE INPUT  
(PLATE DISSIPATION 
PEAK HEATER-CATHODE~VOLTAGE~ 
Heater negative with 

respect to cathode  
Heater positive with 

respect to cathode  

-100 max. -100 max, 
33 max. 46 max. 
25 max. 25 max. 
50 max. 60 max. 
9 max. 15 max. 

5.5 max. 9 max, 

90 max. 90 max. 

90 max. 90 max. 

volts 
ma' 
ma 
ma 

watts 
watts 

volts 

volts 

Typical Operation in Cathode-Drive •Circuit at 500 Mc: 

DC Plate Voltage  275 320 volts 
DC Grid Voltage°  -42 -52 volts 
DC Plate Current  35 35 ma 
DC Grid Current (Approx  ) 13 12 ma 
Driver Power Output (Approx.). 2 2.4 watts 
Useful Power Output (Approx.). 6.7• 8• watts. 

Maximum Circuit Values (CCS or ICAS Conditions): 

Grid-Circuit Resistance   0 1 max. megohm 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Nin. Max. 

Heater Current  1 0.260 0.300 amp 
Grid-to-Plate Capacitance - 1.45 1.95 µµf 
Grid-to-Cathode Capacitance - 2.45 3.35 µµf 
Plate-to-Cathode Capacitance - - 0.08 µµf 
Plate Current  1,2 18 36 ma 
Transconductance  1 2 5600 8400 µmhos 
Useful Power Output 3,4 6.5 - watts 

Note 1: With 6.0 volts ac or do on heater. 

N Ote 2: With do plate voltage oP 200 volts, cathode resistor of 100 ! Si 
ohms, and cathode by Da 55 capat-i for of 1000 µf. 

Note 3: with 5.4 volts ac or do on heater. 

Note 4: with do plate voltage of g50 volts, grid resistor adjusted to give 
a do plate current of 50 milliampe ray in a cavity—type oscillator 
operating at 50o megacycles per sec one antl Having an eff ictency of 
about 75 per cent. 

w' Corresponds to altitude of about 60000 feet. 

continuous Commercial service. 

// 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 resiator. 

• This val ue of useful power is measured at load of output circuit having 
an efficiency of about 75 per cent. 

MARCH 1, 1954 TUBE DEPARTMENT 
tAp10 COtfgATlp1 Of AMf tI U. NAtti Y:N, NFW :F [S 
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6263 
UHF MEDIUM-MU TRIODE 

OPERATING FREQUENCY 

The 6263 can he operated as an rt power ampl ifier ar.d os—
ci llator with full ratings at frequencies up to 500 mega—
cycles per second and with reduced ratings at frequencies 
as high as 1700 megacycles oer second. 

1.010" MAX. DIA. 

.815"MAX. DIA. 

SEE NOTE 4 

2 •• 
2 .004" 

RADIATOR CORE CAP 

  .290" 2.015" DIA. 
NOTE 1~ 

2.360" 
MAX. 

.900" 
MAX. ~ ^ e -  s   AIR-COOLED 

.400 ~~- RADIATOR 
3.040 ~- ~  LATE TERMINAL 

, ~--~~ ~ NOTE 2J 
 ~- 290"3.015"DIA. 

 400" 
.335~MIN. ǅ +50" 

.550" 
3.025 

.075" 

yI
`
} 

x.015 

I , ~ —~ 

0 2" 
=.003 

.840' 
l .025' .60

j

~ 
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l 
1 
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~~ 

L.--.400"  MA %. 

--.553"MAx. DIA. 
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3,020" TERMINAL TIPS 
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92C5-7999 

NOTE 1: MAX. ECCENTRICITY OF ~ IAXISI OF RADIATOR-CORE 

CAP OR GRID-TERMINAL FLANGE WITH RESPECT TO THE ~ IAXISI 

OF THE CATHODE TERMINAL IS 0.015". 

MARCH 1, 1954 
TUBE DEPARTMENT 

RADIO COREO[ATION OF AME[IU, 1NRRISON, NEW IEISEY 

CE-7999A 



6263 
UHF MEDIUM-MU TRIODE 

MOTE 2: TILT OF PLATE-TERMINAL FIN OF RADIATOR WITH RE-
SPECT TO ROTATIONAL AXIS OF CATHODE CYLINDER IS DETER-
MINED BY CHUCKING THE CATHODE TERMINAL, ROTATING THE 

TUBE, AND GAUGING THE TOTAL TRAVEL DISTANCE OF THE 

PLATE-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 0.035". 

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 4: THE STRAIGHT EDGE ON THE PERIMETER OF THE LARGE 
FIN (PLATE TERMINAL) IS PARALLEL TO A PLANE THROUGH THE 

CENTERS OF THE HEATER LEADS AT THEIR SEALS WITHIN 15°. 

MARCH 1, 1954 TUBE DEPARTMENT 
tMlO COREOMTION OE ANERIG, INRRISON, NEW JERSEY 

CE-79998 
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COOLING REQUIREMENTS 

E{~=6.0 VOLTS 
MAX. PLATE-SEAL TEMPERATURE=175'C 
CURVES WERE TAKEN WITH AIR FLOW DIRECTED 
AS SHOWN ON SKEtCH  
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AVERAGE PLATE CHARACTERISTICS 
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AVERAGE CONSTANT—CURRENT CHARACTERISTICS 
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6264 
UHF MEDIUM-MU TRIODE 

"PENCIL TYPE" WITH EXTERNAL PLATE RADIATOR 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC1: 
Under Transmitting Conditions 6.0 t 10~ volts 
Under Standby Conditions   6.3 max. volts 

Current at 6.0 volts   0.280 amp 
Ampl ification Factor   40 
T ran@conductance, for do plate current of 18.5 

mi l l iamperes and do plate -voltage of 200 volts 6800 µmhos 

Direct Interelectrode Capacitances: 
With External Without Exter-

Shield• nal Shield 

Grid to Plate   1.5 1.75 µµt 
2.95 µµf 

Plate to Cathode — 0.07 max. µµf 
Grid to Cathode  

iMechanical: 

Terminal Connections: 

H: Heater G: Grid Flange 

K: Cathode Cyl inder (Between glass 

(Adjacent to c■ sections) 

heater—lead P: Plate Cylinder 
terminals) K~ ~ (With integral 

H N radiator) 

Mounting Position   AnY 
Dimensions and Terminal 
Connections   See Dimensional Outl ine 

Radiator   Integral part of tube 

Cool ing: 
In many applications, the 6264 does not require forced—air cooling. 
The radiator in combination with a connector having adequate heat 
conduction capability wilt generally provide adequate cool in under 
conditions of Tree circulation of air. The cooling must De sufficient 
to l imit the plate—Seal temperature LO 175oC. When condltion5 do 
not Drov ide adequate circulation of air, provision should be .made to 
direct a blast 01 cooling air Trom a small blower through the radia—
tor fins. The quantity of air should be sufficient~ to limit the 
plate—seat 2empe retu re to i7s~c. see c ~ 

Incoming Air Temperature  er 
ea. 

40 max. °C 

Plate—Seal Temperature (Measured on 
Plate Seal)   175 max. °C 

Weight (Approx.)   24 grams (0.85 oz) 

Socket for Heater Leads Cinch No.54A16325, or eouivalent 

• A it at plate shield 1-1/u' diameter located parallel to the plane of the 
grid flange and midwaX oetween the grid flange and the radiator plate 

terminal. The shield is tied to the cathode. 

MARCH 1, 1954 TUBE DEPARTMENT TENTATIVE DATA 1 
RADIO CORPORATION Of AAIENIU, HA[[ISON, NEW JERSEY 



6264 
UHF MEDIUM-MU TRIODE 

RF POWER AMPLIFIER AND OSCILLATOR--Class C Telegraphy 

A'e y-down conditions qer tube without angii tulle aodutatti on` 

CCSs ICASss 

Maximum Ratings, Absolute Values: 

For pressures Down to q6 mm of HF " 

DC PLATE VOLTAGE 330 max. 400 max. volts 
DC GRID VOLTAGE   -100 max. -100 max. volts 
DC PLATE CURRENT   40 max. 50 max. ma 
DC GRID CURRENT   25 max. 25 max. ma 
1)C CATHODE CURRENT   55 max. 70 max. ma 

PLATE INPUT   13 max. 22 max, watts 
PLATE DISSIPATION   8 max. 13 max. watts 
PEAK HEATER-CATHODE VOLTAGE: 

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

Heater ppsitive with 
respect to cathode 90 max. 90 max. volts 

Typical Operation as Oscillator in Cathode-Drive 
Circuit at 500 Mc: 

DC Plate Voltage   300 350 volts 
DC Grid Voltage}   -25 -30 volts 
DC Plate Current   35 35 ma 
DC Grid Current (Approx  )   11 13 ma 

Useful Power Output (Approx.). 5~ 6• watts 

Typical Operation as RF Power Amplifier in 
Cathode-Drive Circuit at 500 Mc: 

DC Plate Voltage   300 350 volts 
DC Grid Voltaget   -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• 10• watts 

Maximum Circuit Values (CCS or ICAS Conditions): 

Grid-Circuit Resistance 0  1 max. megohm 

FREQUENCY MULTIPLIER 

CCSs ICASss 

Maximum Ratings, Absotate Vatue s: 

For Pressures Down to qb mm of Hq " 

DC PLATE VOLTAGE   300 max. 350 max. volts 

` Modulation essentially negative may be used if the positive peak oP the 

audio-frequency envelope does not exceed 115 per cent of Lhe carrier 

conditions. 

/, tt.'#,t, ~: See next page. 

MARCH 1, 1954 
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62 64 
UHF MEDIUM-MU TRIODE 

DC GRID VOLTAGE   -125 max. -140 max. volts 
DC PLATE CURRENT   33 max. 45 max. ma 
DC GRID CURRENT   15 max. 15 mak. ma 
DC CATHODE CURRENT   45 max. 55 max. ma 
PLATE INPUT   9.9 max. 15.8 max. watts 
PLATE DISSIPATION 6 max. 9.5 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 as Tripler to 510 Mc in 
Cathode-Drive Circuit: 

DC Plate Voltage   300 350 volts 
DC Grid Voltaget   -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 (CCS or ICAS Conditions): 

Grid-Circuit Resistance   0.1 max. megohm 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Nin. Max. 

Heater Current  1 0.260 0.300 ma 

Grid-to-Plate Capacitance . 1.50 2.0 µµf 
Grid-to-Cathode Capacitance . 2.50 3.40 µµf 
Plate-to-Cathode Capacitance - 0.07 µµf 
Plate Current  1 2 13 24 ma 
Transconductance  12 5400 8200 µmhos 
Useful Power Output  3a 6.5 - watts 

Note is With 6.o volts ac or do on neater. 

Note 2: With do plate voltage Of 200 voits, cathode resistor of 100 f IY 
ohms, and cathode bypass capacitor of 1000 µf. 

x ote 3: with 5.x volts ac or do on heater. 

Note L: Witty plate voltage of 350 olts, grid resistor djusted to glue a 
do plate current of SO milliamperes in a cavity—type oscillator 
operating at 500 megacycles Der second and having an efficiency o 
about 75 per cent. 

' Corresponds to altitude oP about 60000 *ee t. 

1 Continuous Commercial Service. 

11 Intermittent Commercial and Amateur Service. 

• 7his value of useful power is measured at toad of,out put circuit having 
an efficiency of about 75 per cent. 

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

R 

MARCH 1, 1954 ~pEpegTp~~ TENTATIVE DATA 2 
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6264 

UHF MEDIUM-MU TRIODE 

Outl ine Drawing and 
Cool ing-Requirement Curves for the 6264 
are the same as shown for Type 6263 

OPERATING FREQUENCY 

The 6264 can be operated as a frequency multipl ier and as 
an rf power ampl ifier and oscillator with full ratings at 
frequencies up to 500 megacycles per second and with re-
duced ratings at frequencies as high as 1700 megacycles 
per second. 

MARCH 1, 1954 Tt~EDEP,ARiMENT TENTATIVE DATA 2 
RADIO CORFOtATION OF AMFtIG1, NAttISON, NFW JFFSFY 
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AVERAGE PLATE CHARACTERISTICS 
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AVERAGE CONSTANT-CURRENT CHARACTERISTICS 

! 1 I.!  i i ~J-I I  I i r,t 
_Eq=6.0 VOLTS 
~Ic=GRID MILLIAMPERES 
~Ib=PLATE MILLIAMPERES 

1 

~i:Nl.~:: ~ ~T.N ..._.N.. C.7..Y 

,~ RF/Mw/ 

t 

i 
i 

I ~; ~ 

F~ 

"t.,—

4 -~ , 

~--

I 

i ~: ~.u~ 

/_//Nii/N/w_I .N.......Z.NRR.Ra.~ 

Y 

N.~i~iiii'inii ~lI~II~~1lN~11 
N/'I~iI  ' r.: dr~~ :/ww ~N~~ 

./~N:NN.E~Yf ' Y ' i .. ~i 'nl A/1./w~/Nw~ ƴ~tiQxrlirr; iQj :!u~r~;~i~.ƴQ iiniill'~~! lii!~~'t~agbi~~ 
/11/N!I////I/1N //  ƴIIIN I/•NNN f~N 

w//// [// /I/\N///INN//w 

llti11ti11~Lkli'~litf~hhl1Al~
~NNNN/IIN/N/N/ 

~IM/I OII~ NNN •' q/~~/•A/N/!1 

ƴ~x~ruuƷ~=~i!~tirxrnni,im~a~ ////I N/I ,1p ƴI1.//IN  
~%//~NNNIM~IJ~~~~~i r~liM '  ~' ~~li Iii 

~~rIA/NON 

rinx/ƴ/ I~m~xi nrnrrn'u~,rrmnr••riirG 
/ ui1r.~ƴiisrr;Huuunurnƴm1111ƴ~ 

""D~i"'.:Sri' :1'::f•• CII .IL....N Ra. 

!!i ; riu~,uii~ƷR! Icn~i~!~uri'i!liili 

~~ ~~~ ~:~ ~ 1~,II~~,III 1 ~_ I I 
I':

~wa~n /owr  -' ~iG —•' "I~/nN N NRaRw ~•; •-.I r.a !~riiiƴueunƴƴ i.jirl~lr,;ii' ~ ~ (iliiN~illil~  ~/u/ ~ I/ ./N r 1  /wow~w 
/wNNI/a~i=~~ZS:~ n. ~.NNs ~N 

iiiiiiiiuGii~iin;~~nƴ ~i`iiuiƴuiilra 
==~N///////NN'"f.~~ ~~^• ~NI 

iiiii==ire. 

OCT. 8,1953 

0 o O O o 0 
N T N r? 

GRID VOLTS ~Ee~ 
TUBE DEPARTMENT 

IADIO CO[NJRATION Of AMERIU, HAR[ISON, NEW 1ft5fl' 
92CM-8106 

a~ 

J 0 
1 

W 

a 
O JQa 



~y 
6326 

VIDICON 
600-LINE RESOLUTION 

For film pickup 
with color or black-oral-white TV cameras 

DATA 
General: 

Heater, for Unipotential Cathode: 
Voltage 6  3 ± 10% .ac or do volts 
Current  0 6  amp 

Direct Interelectrode Capacitance:+ 
Target (Signal electrode) to all 
other electrodes 

Spectral Response  
Photoconductive Layer: 
Maximum useful diagonal of rectangular 

image (4 x 3 aspect ratio)   0.62" 
Orientation of qual ity rectangle—proper orientation is ob-
tained when the horizontal scan is essential ly paral lel 
to the plane passing through the tube -axis and short 
index pin. 

Focusing Method   .Magnetic 
Deflection Method  Magnetic 
Overall Length  6.25" ± 0.25" 
Greatest Diameter (Excluding side tip). 1.125" t 0.010" 
Maximum Radius (Including side tip) 0  805" 
Weight (Apprax  )  2 oz 
Operating Position. Approx. horizontal, or faceplate up 
Bul b  T8 
Base Connector Cinch No.54A18088, or equivalent 
Base Small-Button Ditetrar 8-Pin (JETEC No.E8-11) 
Basing Designation for BOTTOM VIEW  SHL 

4.5 µµf 
See curves 

Pin i-Heater Pin 7 -Cathode 
Pin 2 -Grid No.l O ~ © Pin 8 -Heater 
Pin 3 -Grid No.3 Flange - Target (Sig-
Pin 4 -Internal Q ~ Q nal Electrode) 

Connection— Short Index Pin-
Do Not Use © 0 Internal 

Pin 5 -Grid No.2 . Connection—
Pin 6 -Grid No.4, 0 ' ~ Do Not Use 

Grid No.5 SHORT 
PIN 

DIRECTION OF LIGHT: 
INTO FACE END OF TUBE 

Maximum Ratings, Absolute Values: 

For scanned area of i/a" x gl8" 
GRID-No.S & GRID-Tlo.4 VOLTAGE   350 max. volts 
GRID-No.3 VOLTAGE   350 max. volts 
GRID-No.2 VOLTAGE   350 max. volts 

j: See next page. ~-Indicates a change. 

7-58 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMF RICA, HARRISON, NFW 1E RSET 
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6326 

VIDICON 

GRID—No.l VOLTAGE: 
Negative bias value  125 max. volts 
Positive bias value  0 max. volts 

PEAK HEATER-0ATHODE VOLTAGE: 
Heater negative with respect to cathode. 125 max. volts 
Heater positive with respect to cathode. 10 max. volts 

DARK CURRENT 0  025 max. ~.a 
PEAK TARGET (SIGNAL—ELECTRODE) CURRENT 0.5 max. µa 

FACEPLATE: 
Illumination   1000 max. ft—c 
Temperature  60 max. °C 

—~Typicat Operation: 

Grid No..9 connected to grids No.q and No.g; scanned area of 
i12" x g/8"; faceplate temAeratureof 3a° to g5° C 

Faceplate Illumination: 
Average highl ight, for pickup 

from film  50 to 300 ft—c 
Constant highl ight, for pickup 
from l ive scenes   20 ft—c 

Maximum Target (Signal—Electrode) 
Voltage required to produce 
dark current of 0.02 Na in 
any tube""   100 volts 

Target (Signal—Electrode) Voltage:t 
For pickup from film   20 to 40 volts 
For pickup from live scenes. 40 to 70 volts 

Grid—No.5 (Decelerator) and 
Grids—No.4 ~ No.3 (Beam—
Focus—Electrodes') Voltage 250® to 300 volts 

Grid—No.2 (Accelerator) Voltage. 300 volts 
Grid—N o.1 Voltage for picture cutoff• --45 to —100 volts 
Signal-0utput Current: 

Peak   0.3 to 0.4 Na 
Average  0.1 to 0.2 fia 

Dark Current: 
For pickup from film   0.004 Na 
For pickup from l ive scenes. 0.02 µa 

Average "Gamma" of Transfer 
Characteristic for signal —
output current between 0.02 ~Ja 
and 0.2 µa   0.65 

Visual Equivalent Signal—to—Noise 
Ratio (Approx.)°   300:1 

Minimum Peak—to—Peak Blanking Voltage: 
When applied to grid No  1   40 ~ volts 
When appl ied to cathode  10 volts 

field Strength at Center of 
Focusing Coil (Approx  )   40 gausses 

Field Strength of Adjustable 
Al ignment Coil.°. 0 to 4 gausses 

+, ~,".t.",®,! #,~,°: See next page. Ind icates a change. 
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6326 

VIDICON 

This capacitance, which effectively is the output impedance of the 
6326, Is increased when the tube is mounted in the deflecting-yoke 
and focusing-coil assemD ly. The resistive component of the output 
impedance Is In the older Df 100 meg ohms. 
Averaged over the time oP one TV frame. 
The target (signal-electrode) voltage for each 6326 must De adjusted 
to that value which gives the desl red operating dark current. 
I nd icated range for each ty pe of service se rues only to illustrate the op-
erating target- (signal-electrode-) voltage range normally encountered. 
Beam focus is oDta fined Dy combined ePPect of grids-N o.0 B.No.3 voltage 
which should be adj ustaDle over find icatedrang e, and a focusing toll 
having an ave rage field strength of 40 gausses. If desired, grid No.3 
may De operated separately to permit vernier control of focus. Under 
such conditions, the instantaneous gritl-N o.3 voltage must always be 
equal to or greater than the grid-N o.4 voltage. 
Definition, focus uniformity, and picture qual ity decrease with de-
creasing grids-N o.S d No.4 a No.3 voltage. In general, grids No.S a 
N o.4 8 No.3 should not be operated below 250 volts. 
with no blanking voltage on grid No.1. 

Defined as the component of the target (signal-electrode) current 
after the dark-current component has been suDt ratted, 

Measured with high-~a in, low-noise, cast Ode-type ampl ifier having 
bandwidth of 5 Mc. Because the noise in such a system is predominately 
of the high-frequency type, the visual equivalent signal-to-noise ratio 
is taken as the ratio oP highl ight video-signal current to rms noise 
current, multipl ied Dy a factor of 3. 
The alignment coil should De located on the tube so that its center is 
at a distance of 3-11/16 inches from the face oP the LuDe, and be 
positioned so that its axis is coincident with the axis of the LuDe, 
the dePtect ing yoke, and the focusing coil. 

TYPICAL CHARACTERISTIC 

DATA 2 
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6326 

SPECTRAL — SENSITIVITY CHARACTERISTICS 
~'^";  

I r

CVRVE A: FOR EQUAU VALUES OF SIGNAL-

OUTPUT CURRENT AT ALL WAVELENGTHS. 

SIGNAL-OUTPUT MICROAMPERES FROM 
SCANNED AREA OF 

y2P. 
x 

ABM= 
0.02 

DARK CURRENT (MICROAMPERES)= 0.02 

CURVE B: SPECTRAL CHARACTERISTIC OF 

AVERAGE HUMAN EYE. 

CURVE G FOR EQUAL VALUES OF SIGNAL-

OUTPUT CURRENT WITH RADIANT 

FLUX FROM TUNGSTEN SOURCE 

AT 2870' K. 
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6326 
TYPICAL LIGHT-TRANSFER CHARACTERISTICS 

ILLUMINATION: 2870° K TUNGSTEN UNIFORM OVER 
PHOTOCONDUCT VE IAYER. 

_SCANNED AREA OF PHOTOCONDUCTIVE LAYER= 1/2x 3/8 
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TYPICAL PERSISTENCE CHARACTERISTIC 
..o......x........x 

INITIAL HIGHLIGHT SIGNAL—OUTPUT MICROAMPERES=0.35 
r SCANNED AREA OF PHOTOCONDUCTIVE LAYER= I/2 X 3/8 
FACEPLATE TEMPERATURE=30° C APPROX. 
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6326 

TYPICAL CHARACTERISTIC 
1 I 1 I I 1 I I I I 1 I I I 

K -ILLUMINATION: 2870' INCANDESCENT. 
HIGHLIGHT SIGNAL-OUTPUT MICROAMPERES=0.35 

- SCANNED AREA OF PHOTOCONDUCTIVE LAYER= 1/Z~>< 3/g 
FACEPLATE TEMPERATURE=30' C APPROX. 
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TYPICAL DARK -CURRENT CHARACTERISTIC 
1 I 1 1 1 1 1 I I I V I I I 

SCANNED AREA OF PHOTOCONDUCTIVE LAYER= I/2~x 3/ 8 ~ 
FACEPLATE TEMPERATURE=30'C APPROX. 
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6326 

TYPICAL CHARACTERISTICS 

HIGHLIGHT SIGNAL-OUTPUT MICROAMPERES=0.3 
DARK CURRENT (MICROAMPERES)=0.004 
SCANNED AREA Of PHOTOCONDUCTIVE LAYER= 1/2X 3/g 
CURVE A: TARGET VOLTAGE REQUIRED TO MAINTAIN 

DARK CURRENT OF 0.004µA. 
CURVE B: 2870' K INCANDESCENT ILLUMINATION 

REQUIRED TO PRODUCE SIGNAL-OUTPUT 
CURRENT OF 0.3µA. __ 

30 35 
FACEPLATE TEMPERATURE-`C 

ELECTRON TUBE DIVISION 
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6372 

MULTIPLIER PHOTOTUBE 
10—STAGE TYPE WITH 

4—I/8" x 3" SEMITRANSPARENT CATHODE AND S—I I RESPONSE 

DATA 

General: 

Spectral Response  5-11 
Wavelength of Maximum Response   4400 t 500 angstroms 
Cathode, Semitransparent: 
Shape Semicyl indrical 
Window: 

Minimum length   4-1/8 inr 
Minimum width (Along 
circumference of bulb)   3 in. 

Minimum area   12-3/S sq. in. 
Index of refraction  1.48 

Direct Interelectrode Capacitances (Approx.): 
Anode to dynode No. 10  5 ~Jµf 
Anode to all other electrodes  6.5 µµf 

Maximum Overall Length   7-3/4" 
Maximum Seated Length  7-1/4" 
Length from Base Seat to Center 
of Useful Cathode Area   3-5/8" t 1/8" 

Maximum Diameter   2-9/16" 
Mounting Position  Any 
Weight (Approx.)   9 oz 
Bulb   T-20 
Base . Small—Button Twentyninar 22—Pin IJETEC No.E22-161 

BOTTOM VIEW 
Pin 1 — Anode 
Pin 2 — Dynode No. 10 
Pin 3 — Oynode No.9 
Pin 4 — Dynode No.B 
Pin 5 — Dynode No.7 
Pin 6 — Dynode No.6 
Pin 7 — Dynode No.S 
Pin 8 — Dynode No.4 
Pin 9 — Dynode No.3 
Pin 10 — Dynode No.2 
Pin 11 — Dynode No.l 
Pin 12 — Internal Connec—

tion—Do Not Use 
Pin 13 — Focusing 

Electrode 
Pin 14 — Same as Pin 12 
Pin 15 — Same as Pin 12 
Pin 16 — Cathode 
Pin 17 — Same as Pin 12 
Pin 16 — Same as Pin 12 
Pin 19 — Same as Pin 12 
Pin 21 — Same as Pin 12 
Pin 25 — Same as Pin 12 
Pin 28 — Same as Pin 12 

DIRECTN7N 
OF RJCIDENT 
RADIATgN 

PINS I-10% ON IT%pA. PM GMCLE 
PINS 21,25, 2O: ON T/d pA. RN CIRCLE 

PIN CIRCLES ARE CONCENTRK 

f Ina .cat es a chany e. 

SEPT. 1, 1955 TUBE DIVISION 
RADIO CORIORATION O~ AMERICA, MARRISON, NEW JERSEY 

DATA 1 



6372 
MULTIPLIER PHOTOTUBE 

Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE (DC or Peak AC). . 
SUPPLY VOLTAGE BETWEEN DYNODE No. 10 

AND ANODE (DC or Peak AC). 
DYNODE-No.l SUPPLY VOLTAGE 

(DC or Peak AC) 
FOCUSING-ELECTRODE VOLTAGE 

(DC or Peak AC) 
AVERAGE ANODE CURRENT' 
AMBIENT TEMPERATURE 

1200 max. volts 

180 max. volts 

300 max, volts 

300 max. volts 
0  75 max, ma 

75 max. °C 

Characteristics Range Values for Equipment Design: 
Under conditions with supply voltage IE1 across a voltage 

divider providing I/12 of E between cathode and focusing 

electrode; I/12 of E between focusing electrode and dynode 

No. I; I/12 of E for each succeeding dynode stage; and I/ 12 

of E between dynode No. tO and anode 

Ntth N=1000 units (except as notedl 

Nin. Median Nax. 

Sensitivity: 
Radiant, at 4400 

angstroms. - 16000 - µamp/µwatt 
Cathode radiant, at 

4400 angstroms - 0.026 - µamp/µwatt 
Luminous: 

At 0 cps  5 20 - amp/lumen 
At 100 Mc - 19 - amp/lumen 

Cathode luminous: 
With tungsten 

l ight source' 20 33 - µamp/lumen 
With blue l ight 

sourced 0.026 - - µam0 
Current Ampl ification - 600000 

Equivalent Anode-
Dark-Current Inputs - 5 x 10

-g 
1 x 10

-8 
lumen 

Equivalent Noise 
Input" - 1 x 10-10 - lumen 

~ Averaged over any interval of )0 seconds maximum. 

For conditions when the l ight source is a tungsten-filament lam0 oper-
ated et acol Or Lemp eratu re of 1e 70 dx. A l ight input of 30 mic f0l omens 
is used. The loatl resistor has a value of 0.01 megonm. 

~ For Conditions the same a5 shown un0ef (~) except Lnat the value of 
l iynt flux is 0.01 lumen and 150 volts are appl ied between cat node and 

t
all of her electrodes connected togetner as anode. 

under the followi ng conditions: tight incident on the cat node is trans-
mitted tnrouyn a olue filter (Corning, Glass CoOe xo. 5113 pol ished to 
1/2 stock tnlcknessb from a tungsten—fll amen[ lamp op era[etl at a color 
temperature of 2970 K. ine value o[ l iynt flux on the filter 's 0.01 
lumen, Tne load resistor has aval ue of 0.01 meg ohm, and 150 volts are 
appl ied Det ween cathode and all other electrodes connected togetner as 
anode. 

~,~, +, ~: Sea next page. y Indicates a cnang e. 

SEPT. 1, 1955 
itwE iatvator+ 

KADIO COEIOEATION Of AMEf ICA, IUff ISOIi, MW )[fffY 
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6372 
MUL"TIPLIER PHOTOTUBE 

For Spectral Characteristic of this source, see sheet SPECTRAL CHARAC—
TERISTIC OF 2870oK LIGHT SOURCE AND SPECTRAL CHARACTERISTIC OF LIGHT 
FROM 2970oK SOURCE AFTER PASSING TN ROUGX INDICATED BLUE FILTER at front 
of this sCGt lOn. 

~ Measured et a tube temperature Of 25ot end with Lhe Supply voltage (E) 
adjusted to give a luminous sensitivity o} 20 amperes per lumen. Dark 
Current causetl Dy the rmionic emission and ion feed0ack may De reduced 
Dy the USe Of 8 fefrlgef ant. 

' Under the following conditions: Supply voltage (E) is 1000 volts, 2SDC 
t ude temperature, ec—amplifier bandwidth of 1 cycle par second, tungsten 
light source of 2870DK interrupted at a low audio frequency to produce 
incident radiation pulses alternating between zero and the value stated. 
The •on• period o/ the pulse is equal to the •off• period. The output 
current is measured through a titter which passes only the fundamental 
frequency of the Dulses. 

• For maximum siggnal—to—noise ratio, operation with a supply voltage (E) 
below 1000 volts IS recommended. 

OPERATING CONSIDERATIONS 

The oyerating stability of the 6372 is dependent on the 
magnitude of the anode current and its duration. When 

the 6372 is operated a: high values of anode current, a 

drop in sensitivity I~ometimes cal led fatigue) may be ex-

pected. The extent of the drop below the tabulated sensi-

tivity values depends on the severity of the operating 

conditions. After a period of idleness, the 6372 usual ly 

recovers a substantial percentage of such loss in sensi-

tivity. 

The use of an average anode current wel l below the maximum 

rated value of 0.75 mi l liampere is recommended when sta-

bi l ity of operation is important. When maximum stabi l ity 

Fs required, the anode current should not exceed 100 mi-

croamperes. 

Electrostatic and/or iNagnetic shieLdinQ of the 6372 may 

be necessary. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S-11 Response 

is shown at the front of this Section 
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AVERAGE ANODE CHARACTERISTICS 

CATHODE-TO-FOCUSING-ELECTRODE VOLTS=83 
FOCUSING-ELECTRODE-TO-DYNODE-NQI VOLTS=83 
EACH-SUCCEEDING-DYNODE-STAGE VOLTS=83 t

11 1 111111111111 
Illllllllllllllllill~l IlllallNllllllllllllllllllill! !1liillllitllilll!lI111l1 
Illllnl 1111 n111111 II IIIIIIIIIf'1IIIIIIInYYII1111111~°I IIIIIIIitilnnlN111 ,nnnlllannnnlillnnumliu nunnnl mm~lcn nnnnu tnnunll 

IIIIIfINI~IININNIIII~IINIIINItI IIIIIIIIIII NiINN'~I lIIIIIIIII IIIIIlIIIII 

IIN1111lINIIIIII~IIINIIIIIIIIIIII INIINIIIIlIIIIIII~i INIIIIIII I~IIIIIIIII 
Ilullll IIIIIIIIIIIIIIIIIIIIIIIIIIII IIINIIIIII 111111 InA llllllllll l 111111111 

-,Jllllillliflllllllllllllllllllllllllllllllllllllllllll  Ir:~llllillllllilllllllli 
::•• ••':.......1~' '  

• IINIINNNINIIIININIINNLNIIIINII~I NIIIIIIIIINIIIIIIIINI 
11l1 Illulllllal IIUI1N111!'I Illlallll!1! Illli! Iliilllllllllllllall nm uumuluyunnlunnc Immul uumes~l umelm ynulnn 

il ~ii;mi6iiluiiil:linlnnilili; mm~nr~ii~lnmi iumnq iliullhn 
~luului~lualnmNllliu!!!ll I!luili~N''ll!!!!u!liillliilu! iftll!!ln! .... ...I,.......~ ,~,  

~wN~uNiulimiiiliiuu~ii~~~iigall~',lniliiiii nnum 
mni oiwm~••e~ a:~~:~~M~iiMiaiuiiii 

ilxu~••u 
~imo•nw•un.xu• nuw• ~N•u•x ,• 

i®illl~llnulllilillillliullllll"il~ "~i~ii I 1 illlu~!1 IIIIIIi'tNllill 
I~I~~IinNli~nil~~olp~,i I!1lNi~~lilulul;~~ u~;ulNNlll 
nip~iui~~n:m::o:::' :i:;~ : d Ii Si••ml• ~• ~:i:::., _mew i~~:'siia~ii~:....E~.......... 

I: C ~.:~.E....i:..l~~ll........ u.o •~ imniio~u C"aiƴa ~ ~ lo~ ii i Slop ":' i'91 
•• 

RNA:•:11~ ~•••A :~N• 
~\ •'••••  

~•••~~• iiimmu lum~inm1~___ Il~~n~nennnn;milli3~nnlelnhnnnm 
iNiiiiiiililimmliiiiiiili iit~lx~, lidlmli' unniin nuului ~ununli 
iiiiiiiiiiillnniimumnl;iiiii~ ,llama diiinm nnnlu. mania
auunmm~mmlmiiu'ii~ Lin ",'nnnnunnnln,nulmiul mn minnnnmmnlllallxlllullm~liunnm nmae'i ;̀lunn=nuiinm 
aia: ::.:.........Le::: ii~iiii::.:;~,  
nnliuiliililiiiiliiiilmlll~ 11111111iunnil'1! Tails~ Inunylinugn 
nnnnmunlmumnnml~lliiiu inullniillunei.i~laminunam 
nnunnnnullmannel 1 11 nln Lnnm :nm nl ~ nnnnnnlml 

NNNNNNNIININIIIIINIi1i ,iNIN i~i1 NiIi~111~111 ~11NNIcINININ 
IIIIIIIIIIIIIIIIIIIIIIIIIIII~~II I~!IIINII~iI 111111111~IIli~illlllllli1111111 
 1::•:e  mnnnun6lilllllllIIIIIIIIIlIli~lllfllil11i11111~lI Ilil!II! Illlialnl! 

IIIIIIIIIlIIINIIIIINIIIIIIINIIIIII ill!!Illlli ~!!I.ii!~Ilil!_!!Illl!IIIIIII o ~ m _ o 0 
ANODE MILLIAMPERES 

fV 

Y
N
O
D
E
 
N
Q
 
1
0
 

. W

O 
O 
Z a 
Z 
W 
W 
3 

m 

p N 

J 

FEB. 26,1954 TUBE DIVISION 
IMIO COEPoUiION OF AMEEIU, NAEIISON, NEW IEISFY 

92CM-8258 



,~2 

6372 

AVERAGE CHARACTERISTICS 
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VARIATION IN SENSITIVITY 

LIGHT SPOT: I/2 1NCH DIA. APPROX. POSITIONED  
MIDWAY ALONG LENGTH OF PHOTOCATHODE 

VARIATIONS CAUSED BY INTERCEPTION OF 
LIGHT BY GRILL HAVE BEEN IGNORED 

-60 -40 -20 0 20 40 60 
DEGREES OF ROTATION FROM CATHODE CENTER 
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VARIATION IN SENSITIVITY 
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6383 
POWER TRIODE 

LIQUID AND FORCED—AIR COOLED 

Full Inyut at Frequencies U4 to 2000 4c 

GENERAL DATA 

Electrical: 
Heater, for Unipotential Cathode: 

Voltage'  
J6.3 ay. ac or do volts 
16.9 max  volts 

Current 3  4   amp 
Minimum heating time 1   minute 

Ampl ification Factor 27 
Direct Interelectrode Capacitances: 
Grid to plate   6   µµf 
Grid to cathode   11   µµf 
Plate to cathode® . 0.22   µµf 

Mechanical: 

Terminal Connections: 

H —Heater Terminals 
(Center Pin at G 
Cathode End 6 
Cath. Terminal) 

K — Cathode Terminal 
(End Opposite Pipes) 

G —Grid Terminal 
(Between Plate 
Flange and 
Cath. Terminal) 

P —Plate Terminal 
(Plate Flange) 

Mounting Position   Any 
Overall Length   4-3/16" t 3/32" 
Greatest Diameter 1  750" t 0.010" 
Cool ing Jacket   Integral part of tube 
Mounting   Special 
Air Cool ing: 

Forced-air cool ing of the grid terminal, cat node terminal, and glass 
envelope is required. The air flow must start with the appl ication 
of any oltag es, and De adequate Lo l imit the temperature Of the grid 
t erminat, cathode terminal, and glass envelope to their resp ective 
maximum values. Heater power, plate power, and air flow may De re-
moved simultaneously. 

Liquid Cool ing: 
Liquid cooling of the plate is required. The liquid flow must start 
before the application of any voltages. Interlocking of the liquid 
flow wilh all power su pDlies is recommended to prevent tune damage in 
case of failure of adequate liquid flow. Suitable coolants are: Dis-
tilled Water, Butyl Ca rDitol, Ethylene Glycol, Monsanto OS45 (High 
Temperature Hydraulic Fluid), and Dow Lo thing No: 200 Fluid. 

Liquid—coolant pressure   60 max. psi 
Water flow required: 

With plate dissipation of 300 watts 0.25 min, gpm 
With plate dissipation of 600 watts 0.4 min. gpm 

• With external flat shield 7-1/2• minimum diameter located in Dlane of 
the grid terminal and perpendicular to axis or tube. Shield is con-
nected to grid 't erminal. 

See next page. 

i 
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6383 

POWER TRIODE 

Water flow obtained: 
With pressure drop of 0.5 psi 0  25 min, gpm 
With pressure drop of 2.0 psi   0.4 min, gpm 

Outlet water temperature   7C max, °C 

For coolants other than water, the flow required, 
the bressu re drob, and the outlet coolant tembe rature 
will debend on the characteristics of the coolant. 

Plate Temperature (Measured on side of 
plate flange opposite the pipes and 
at junction of flange with tube body) 180 max, oC 

Grid-Terminal Temperature   200 max. °C 
Cathode-Terminal Temperature   200 max. °C 
Glass-Envelope Temperature   175 max. °C 
Weight (Aporox.) B ounces 

AF POWER AMPLIFIER 8 MODULATOR--Class A 

Maximum CCS• Ratings, Absolute Values: 

DC PLATE VOLTAGE   1500 max. volts 
DC GRID VOLTAGE   -300 max. volts 
DC PLATE CURRENT   400 max. ma 
DC GRID CURRENT   75 max. ma 
PLATE INPUT   600 max. watts 
PLATE DISSIPATION   600 max. watts 

Typical Operation (Class AI ): 
DC Plate Voltage   1000 1500 volts 
DC Grid Voltage   -25 -40 volts 
Peak AF Grid Voltage   20 35 volts 
DC Plate Current   200 250 ma 
Load Resistance   1350 1550 ohms 
Power Output   20 60 watts 

PLATE-MODULATED RF POWER AMP.--Class C Telephony 

Carrier conditions per tube for use with a +wx. ƴodulati on factor of 1.0 

Maximum CCS' Ratings, Absolute Values: 
DC PLATE VOLTAGE   1200 max. volts 
DC GRID VOLTAGE   -300 max. volts 
DC PLATE CURRENT   335 max. ma 
DC GRID CURRENT   See Rating Chart 
PLATE INPUT   4J0 max. watts 
PLATE DISSIPATION   400 max. watts 

Values are based on maximum power output disregarding distortion. 

",': See next page. 
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6383 

POWER TRIODE 

Typical Operation; 

In Cathode-Drive Circuit at boo Mc loco Nc 

Heater Voltage' 5.7 4.5 volts 
DC Plate-to-Grid Voltage 1340 1315 volts 
DC Cathode-to-Grid Voltage 140 115 volts 
From cathode resistor oj~. 380 330 ohms 

Peak RF Cathode-to-Grid Voltage 200 175 volts 
DC Plate Current  335 335 ma 
DC Grid Current (Approx.). 35 15 ma 
Driver Power Output (Approx.)•~ 70 76 watts 
Output-Circuit Efficiency 

(Approx.). 80 60 per cent 
Useful Power Output (Approx.). 250°O 190°° watts 

In Cathode-Drive Circuit at 110o Nc 150o Nc 

Heater Voltage' 4.5 4.5 volts 
DC Plate-to-Grid Voltage 1290 1280 volts 
DC Cathode-to-Grid Voltage 90 80 volts 
From cathode resistor of•. 260 235 ohms 

Peak RF Cathode-to-Grid Voltage 145 130 volts 
DC Plate Current  335 335 ma 
DC Grid Current (Approx.). 12 4 ma 
Driver Power Output (Approx.)~• 80 53 watts 
Output-Circuit Efficiency 

(Approx.). 55 50 per cent 
Useful Power Output (Approx.). 160°O 100°° watts 

RF PGWER AMPLIFIER b OSC.--Class C Telegraphy° 
and 

RF POWER AMPLIFIER--Class C FM Telephony 

Maximum CCS• Ratings, Absolute values: 

DC PLATE VOLTAGE   1500 max. volts 
DC GRID VOLTAGE   -300 max. volts 
DC PLATE CURRENT   400 max. ma 
DC GRID CURRENT   See Rating Chart 
PLATE INPUT   600 max, watts 
PLATE DISSIPATION   600 max. watts 

Typical Operation; 

As Amylifier in 

Cathode—Drive Circuit at 60o Mc loon Nc 

Heater Voltage'  5.7 4.5 volts 
DC Plate-to-Grid Voltage 1640 1615 volts 

~ In cathode—drive, plate—modulated class C rf power amplifier service, 
the 6383 can be modulated 100% i9 the rf driver stage is also modulated 
100% 5i multan eousl y. Care Should be taken t0 insure that the driver-
modutation and ampl ifier—modulation voltages are exactly in phase. 

~ Key—down conditions per tube without ampl itude modulation. Motlulation 
essentially negative may be used if the positive Deak of the audio—
freQuency envelope does not exceed 115% of the carrier conditions. 

',•,~ *,°O: See next page. 
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POWER TRIODE 

60o Mc iaoo Nc 

DC Cathode-to-Grid Voltage . 140 115 volts 
From cathode resistor of~. 315 275 ohms 

Peak RF Cathode-to-Grid Voltage 210 185 volts 
DC Plate Current  400 400 ma 
DC Grid Current (Approx.). 25 20 ma 
Driver Power Output (Approx.)• 90 95 watts 
Output-Circuit Efficiency 

(Approx.). 80 60 per cent 
Useful Power Output (Approx.). 380°O 285°° watts 

As Amt•Lifier in 
Cathode-Drive Circuit at uoo Nc tgoo Mc 

Heater Voltage' 4.5 4.5 volts 
DC Plate-to-Grid Voltage 1590 1580 volts 
DC Cathode-to-Grid Voltage 90 80 volts 
From cathode resistor of~. 220 200 ohms 

Peak RF Cathode-to-Grid Voltage 155 140 volts 
DC Plate Current  400 400 ma 
DC Grid Current (Approx,), 15 5 ma 
Driver Power Output (Approx.)• 80 85 watts 
Output-Circuit Efficiency 

(Approx.). 55 5C per cent 
Useful Power Output (Approx.). 240°O 150°° watts 

As Oscillator in 
Cathode-Drive Circuit at 60o Ne s000 Mc 

Heater Voltage' S.7 4.5 volts 
DC Plate-to-Grid Voltage 1640 1615 volts 
DC Cathode-to-Grid Voltage 140 115 volts 
From cathode resistor o}~, 315 275 ohms 

Peak RF Cathode-to-Grid Voltage 175 140 volts 
DC Plate Current  400 400 ma 
DC Grid Current (Approx.). 45 20 ma 
Output-Circuit Efficiency 

(Approx,). 80 60 per cent 
Useful Power Output (Approx.). 280°O 190°° watts 

As Oscillator in 
Cathode-Drive Circuit at iioo Nc 15ao Nc 

Heater VcltagP' 4.5 4.5 volts 
DC Plate-trGrid Voltage 1590 1580 volts 
DC Cathode-torrid Voltage 90 80 volts 
From cathode resistor oj~. 220 200 ohms 

Peak RF Cathode-torrid Voltage 120 110 volts 
DC Plate Current  400 400 ma 
DC Grid Current IApprox,). 15 5 ma 
Output-Circuit Efficiency 

(Approx.). 55 50 per cent 
Useful Power Output (Approx.). 150°O 60°° watts 

> • ~ • oo, see next page. 
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POWER TRIODE 

FREQUENCY MULTIPLIER--Class C 

Maximum CCS' Ratings, Absolute Values: 

DC PLATE VOLTAGE   1500 max. volts 
DC GRID VOLTAGE   -300 max. e-olts 
DC PLATE CURRENT   400 max, ma 
DC GRID CURRENT   See Rating Chart 
PLATE INPUT   600 max. 'watts 
PLATE DISSIPATION   600 max. watts 

Typical Operation in Cathode-Drive Circuit: 

Doubler Doubler 
to 60o Nc to goo Mc 

DC Plate-to-Grid Voltage 1760 1615 volts 
DC Cathode-to-Grid Voltage 260 175 volts 

From cathode resistor of~. 570 415 ohms 
Peak RF Cathode-to- 

Grid Voltage 300 215 volts 
DC Plate Current   400 400 ma 
DC Grid Current (Approx.). 55 25 ma 
Driver Power Output 

(Approx.)4 195 160 watts 
Output-Circuit Efficiency 

(Approx.). 80 60 per cent 
Useful Power Output 

(Approx.). 280°O 225°° watts 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Nin. Nax. 

Heater Current  1 3.05 3.75 amp 
Ampl ification Factor 1,2 20 34 
Grid-Plate Capacitance - 5.5 6.5 µµf 
Grid-Cathode Capacitance - 9.6 i2.4 µµf 
Plate-Cathode Capacitance 3 0.12 0.32 µµf 
Plate Voltage (1)  1 4 550 8i0 volts 
Plate Voltage (2)  1 5 750 1150 volts 
Grid Voltage  1 6 — —165 volts 
Peak Cathode Current 1,7 9 — amp 
Useful Power Output 8,9 i40 — watts 

Note 1: With 6.3 volts ac on heater. 

Note 2: With do grid voltage of —IS volts, and do plate voltage adjusted 
to give do plate current of 250 milliamperes. 

Nate 3: Witty external shield as described under (®). 

Note 4: with do grid voltage of —10 volts, and do plate voltage adjusted 
to hive do Dl ate current of 250 mill iamperes. 

Note 5: With do grid 'r oltage of —20 volts, and do plate voltage adjusted 
to give do plate current of 250 mill iamperes. 

No[e 6: Witty do plate voltage of 1500 volts, and do grid voltage adjusted 
to give do plate current of 1.0 mi ll iampere. 

~ ~,° See next page. 
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63 83 
POWER TRIODE 

x ote 7; Designe rs should limit the maximum useable cathode current (plate 
current antl grid current) to this value under any condition of 
operation. 

Note N: Mich a.5 volts ac on heater. 

Note 9: In a Self-exc iced, Cathode-drive oscillator circuit and with do 
plate-to-grid voltage ~of 1570 to 1625 volts (in all cases, Dlate-
to-cathode voltage is 1500 volts), do plate current of a00 ma., 
do grid current of -10 to +50 ma., cathode-to-grid voltage of 70 
to 125 volts, and frequency of 1100 Nc. 

' Operation should always De started with a heater voltage of 6.7 volts. 
Because the cathode is subjected to considerable back bombardment as 
the frequency is increased with resultant increase in temperature, the 
heater voltage should De reduced in accord with the following table to 
prevent overheating the ca to ode and resultant short l ife. 

A4Urox. Pre quency Eange Seater 
Nc Io lts 

• 

• 

Up to 550-600 
550 to 750-800 
750 to 975-1025 
975 and above 

5.) 
5.7 
5. 1 
u.s 

Continuous Commercial Service. 

AL frequencies Del ow 600 Mc, it 's pe rmissiDle to use a combination of 
grid and cathode resistors, Dut the use of a grid resistor alone is 
not recommended. AL frequencies above 600 Mc where the value of grid 
current may De small, only cathode Dias is recommended. 

* Tne driver stage is required to supply tube losses, rf circuit losses, 
and rt power added to plate ,inpu t. The driver stage should De designM 
to provide an excess of power above the indicated value to take care 
of variations in l ine voltage, in components, in initial tube charac-
teristics, and in tube characteristics during life. 

Q0 This value of useful power is measured at load of output circuit having 
indicated efficiency. 

AUG. 16, 1954 tv~ avlStoN TENTATIVE DATA 3 
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RATING CHART 
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POWER TRIODE 
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OR I %6 MAX. DIA. 

. SEE NOTE 2 

HEATER TERMINAL 
(NOTE 2) 

A UG. i6, 1954 709E DIVISION 
tADlO CORPORATION Of AMERIG, NARRISON, NEW IEtSEY 

CE-8318A 



63x3 
POWER TRI011E 

NOTE I: WITH THE CYLINDRICAL SURFACES OF ITS GRID AND 
CATHODE TERMINALS CLEAN, SMOOTH, AND FREE OF BURRS, THE 
TUBE WI LL~ENTER A GAUGE AS SHOWN IN SKETCH G I. THE FOUR 
CYLINDRICAL HOLES H I, H2, H3, and H4 HAVE AXES COINCIDENT 
WITHIN O. 0005", LENGTHS DETERMINED FROM THE DIMENSIONAL 
OUTLINE, AND SUCCESSIVELY SMALLER DIAMETERS AS SHOWN IN 
THE SKETCH. 

THE PLATE FLANGE WILL BE ENTIRELY ENGAGED BY HOLE H I, 

ANU CONTACT SURFACE OF THE PLATE FLANGE WILL SEAT ON 

THE SHOULDER BETWEEN HOLES H I AND H2. THE PLANE SUR-

FACE flF THIS SHOULDER IS 900 ± 2' TO THE AXES OF THE 

HOLES. SEATING IS DETERMINED BY FAILURE OF A 0.005" 

THICKNESS GAUGE, I/8" WIDE, TO ENTER MORE THAN I/16" 

BETWEEN THIS SHOULDER SURFACE AND THE PLATE CONTACT 

SURFACE. 

WITH THE TUBE PROPERLY SEATED AS DESCRIBED ABOVE, THE 
GRID TERMINAL WILL BE ENTIRELY ENGAGED BY HOLE H3, AND 
THE CATHODE TERMINAL WILL BE ENGAGED BY HOLE H4 TO A DEPTH 
OF AT LEAST I/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 CYLINDRICAL HOLE H5 AND THE ANNULAR 
HOLE H6 HAVE AXES COINCIDENT WITHIN 0.0005"- THE CATH-

ODE TERMINAL AND THE HEATER TERMINAL WILL ENTER THIS 
GAUGE TO A DEPTH OF 3/e". 

NOTE 3: MAY 6E ROUNDED OR BEVELED NOT TO EXCEED I/16". 

Mounting Arrangement for Use with 
Coaxial-Line or Cavity Circuits 

COOLING 
JACKET 

PLATE 
f LANCE 

F~—I.S60~ MIN. 

1.800 MIN: 
92C5-8320 

I.BOO~ MIN. 

REMOVABLE 
CLAMP C 

e 
A 

~ PLATE CONTACT 
SURFACE 

AUG. 16, 1954 TUBE DIV610N 
[ADIO CO[POUTION OF AME[ICA, MA[[ISON, NEW Jf[SF1 

CE-83186 

8320 
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6383 

POWER TRIODE 

Sketch fib 

r 

I. 5600 ~±.0005 

Sketch G2

H 
----r < 5 .08003.0005 

H 
~ 

6  
.2000 ~3.0005~ 

H 
~ 

6  
.3810~~3.0005~~ 

.438 ~i •001 ~„ 
-.000 

f 
f 

I .750~~ MIN. 
~~~"'lll DIA. f~ 92 C M - 8323 

AUG. 16, 1954 n~ gy~pN 
[ADIO COREORATION OR AMERIG, IUR[ISd1, NEW lE[SFY 

CE-8323 



6383 

AVERAGE CHARACTERISTICS 

E f' = 6.3 VOLTS 
PLATE 8 CATHODE VOLTAGES 

ARE REFERRED TO GRID 

o fn o_ ~ 
N 

PLATE ~Ib~ OR GR D ~IC~ AMPERES 
APRIL 26, 1954 TUBE DIVISION 92CL-7771 RI 
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6474/ 0854 
IMAGE ORTHICON 

FOR SIMULTANEOUS COLOR PICKUP 

MAGNETIC FOCUS MAGNETIC DEFLECTION 

DATA 

S7 

General: 

Heater, for Unipotential Cathode: 
Voltage 6  3 t 10~ ac or do volts 
Current 0  6   ampere 

Direct Interelectrode Capacitance: 
Anode to all other electrodes   20 µµf 

Photocathode, Semitransparent: 
Response See accompanying Spectral Sensitivity curve 
Rectangular image (4 x 3 aspect ratioj: 

Useful size of 1  6" max. Diagonal 
Orientation of Proper orientation is obtained when 

the vertical scan isessential ly 
paral lel to the p6ane passing 
through center of faceplate and 
pin No.7 of the shoulder base. 

Focusing Method  
Deflection Method  
Overall Length  
Greatest Diameter of Bulb  
Minimum Deflecting—Coi l Inside Diameter 
Deflecting—Coil Length  
Focusing—Coil Length  
Al ignment—Coil Length  
Photocathode Distance Inside End of Focusing Coil 1/2" 
Operating POSItIOn: Any except with dihe ptal base up and tube 

axis at angle of less than 20° from vertical 
Weight (Approx.)   i lb 6 oz 

End Base   Small—Shell Diheptal 14—Pin Base 
(JETEC No.614-45) 

BOTTOM VIEW 
Pin 1 —Heater 
Pin 2 —Grid No.4 
Pin 3 —Grid No.3 
Pin 4 —Internal Connec—

t ion—Do Not Use 
Pin 5 —Dynode No.2 
Pin 6 — Dyndde No.4 
Pin 7 —Anode 
Pin 8 —Dynode No.5 
Pin 9 —Dynode No.3 
Pin 10 — Dynode No.l, 

Grid No.2 
Pin 11 — Internal Connec—

tion—Do Not Use 
Pin 12 —Grid No.l 
Pin 13 —Cathode 
Pin 14 —Heater 

Magnetic 
Magnetic 

15-3/16" t 1/4" 
3" t v16" 

  2-31B" 
5" 
10" 

15/16" 

DIRECTION OF LIGHT 
PERPENDICULAR 70 
LARGE END OF TUBE 

WHITE INDEX LINE 
(Continued on next page) ON FACE 

JUNE 14, 1954 NeE DIVISION TENTATIVE DATA 1 
[ADIo CO[IO[ATION OE ANE[IG, HA[RISON, NEW lE[$EY 



6474 

IMAGE ORTHICON 

Shoulder Base   Keyed Jumbo Annular 7-Pin 

Pin 1 -Grid No.6 
Pin 2 - Photocathode 
Pin 3 -Internal Connec-

tion—Do Not Use 
Pin 4 -Internal Connec-

t ion—Do Not Use 

Pin 5 -Grid No.S 

Pin 6 -Target 

Pin 7 - Internal Connec-
t ion—Oo Not Use 

Maximum Ratings, Absolute Vataes: 

PHOTOCATHODE: 
Voltage   -550 max. volts 
Illumination   50 max. ft-c 

OPERATING TEMPERATURE: 
Of any part of bulb   50 max. °C 
Of bulb at large end of tube 

(target section) 35 min. °C 
TEMPERATURE DIFFERENCE: 

Between target section and any part 
of bulb hotter than target section 5 max. oC 

GRID-No.6 VOLTAGE   -550 max. volts 
TARGET VOLTAGE: 

Positive value   10 max. volts 
Negative value   10 max. volts 

GRID-No.S VOLTAGE   150 max. volts 
GRIC-No.4 VOLTAGE   300 max. volts 
GRIC-No.3 VOLTAGE   400 max. volts 
GRID-No.2 & DYNODE-No.l VOLTAGE   350 max. volts 
GRID-No.l VOLTAGE: 

Negative bias value   125 max. volts 
Positive bias value   0 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode 125 max. volts 

Heater positive with respect to cathode 10 max. volts 
ANODE-SUPPLY VOLTAGE'   1350 max. volts 
VOLTAGE PER MULTIPLIER STAGE   350 max. volts 

Typical Operation and Characteristics: 

Photocathode Voltage (Image Focus) -300 to -500 volts 
Grid-No.6 Voltage (Accelerator)-

75`5 of photocathode voltage   -225 to -375 volts 
Target Voltageo   0 to 3 volts 
Grid-No.5 Vcltage (Decelerator) 0 to 125 volts 
Grid-No.4 Voltage (Beam Focus) 160 to 220 volts 

Grid-No.3 Voltagek   225 to 330 volts 
Grid-No.2 8 Dynode-No.l Voltage 300 volts 

Grid-Nc.l Voltage for Picture Cutoff .. -45 to -115 volts 

" Natio of dynode voltages is shown under Tygicat Ogerati on. 

~ Adjustable from —) to ~5 volts with blanking voltage oft. 

~` Adjust to give the most uniformly shaded picture near maximum signal. 

JUNE 14, 1954 TUBE p~y~ TENTATIVE DATA 1 
EA010 COEEOIATICW OP AMEEIG. MA[RIEON. NEW 1EtlET 
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~ ~ IMAGE ORTHICON 

~~ 

~, 

Dynode-No.2 Voltage   600 volts 
Dynode-No.3 Voltage   800 volts 
Dynode-No.4 Voltage   1000 volts 

Dynode-No.5 Voltage 1200 volts 
Anode Voltage   1250 volts 
Anode Current (DC)   30 µamp 
Signal-Output Current (Peak to peak) 3 to 20 µamp 
Target Temperature Range   35 to 45 °C 
Ratio of Peak-to-Peak Highl ight Video- 

Signal Current to RMS Noise Current 
(Approx.)   60 

Minimum Peak-to-Peak Blanking Voltage 5 volts 
Field Strength at Center of Focusing Coil• 75 gausses 
Field Strength of Alignment Coi l (Approx.) 0 to 3 gausses 

• Direction of current should be such that a north—seeking pole is 
attracted to the image end of the focusing coil, with the indicator to- 
C ated outside of and 8t the image end of the foc Using coil. 

OPERATINfi CONSIDERATIONS 

When the equipment design or operating conditions are such 

that the maximum ternitie ratu re rating or maximum temgeratu re 

difference as given under yaximum Ratings wi l l be ex—

ceeded, provision should be made to direct a blast of 
cool ing air from the dihe ptal-base end of the tube along the 
entire length of the bulb surface, i.e., through the space 
between the bulb surface and the surrounding deflecting-
coi l assembly and its extension. Any attempt to ef`ect 
cool ing of the tube by circulating even a large amount of 

air and vnd the focusing coi l wi l l do l ittle good, but a 

smal l amount of air directly in contact with the bulb 

surface wi l l effectively drop the bulb temperature. For 

this purpose, a smal l blower is satisfactory, but it 

should be run at low speed to prevent vibration of the 

6474 and the associated ampl ifier equipment. Unless vi-

bration is prevented, distortion of the picture may occur. 

To keep the operating temperature of the large end of the 

tube from fal l ing below 35oC, some form of control led 

heating should be employed. Ordinari ly, adequate heat 
wi l l be suppl ied by the focusing coi l, deflecting coi ls, 

and associated ampl ifier tubes so that the 2empe ratu re 

can be control led by the amount of cool ing air directed 

along the bulb surface. If, in special cases, a target 

heater is required, it should fit between the focusing 

coil and the bulb near the shou ider of the tube, and be 

non-inductively wound. 

JUNE 14, 1954 N~ dvrnoly TENTATIVE DATA 2 
[MIO [OR[ORATION OF AMERIG. MAR[IRON, 1'1[W XRfA' 
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6474 
IMAGE ORTHICON 

.425' 
}.025' 

.040 ~~ 

f .002' DIA. 
6-PINS 

JUMBO 
ANNULAR 

7-PIN BASE 

t %4

MI6 

SMALL SHELL 
DIHEPTAL 

14-PIN BASE 
JECTEC N' 

814-45 

DETAIL OF BOTTOM VIEW 
OF JUMBO ANNULAR BASE 

CROSS-HATCHED 
I,315'R.MIN. AREA IS FLAT / 

f I. 185'R. MAX. 

y 

SEE NOTE I 

25 43 

1/ 2 MIN. 

NOTE I: DOTTED AREA IS FLAT OR 
EXTENDS TOWARD DIHEPTAL—BASE 
END OF TUBE BY 0.060" MAX. 

ANNULAR BASE GAUGE 

ANGULAR VARIATIONS BETWEEN 

PINS AS WELL AS ECCENTRICITY 

OF NECK CYLINDER WITH RESPECT 

TO PHOTOCATHODE CYLINDER ARE 
HELD TO TOLERANCES SUCH THAT 

PINS AND NECK CYLINDER WILL 

FIT FLAT—PLATE GAUGE WITH: 

a. SIX HOLES HAVING DIAMETER 
OF 0.065"} 0.001" AND ONE 
HOLE HAVINu DIAMETER OF 
0.150"} 0.001". ALL HOLES 
HAVE DEPTH OF 0.265" f 0.001". 
THE SIX 0.065" HOLES ARE 
ENLARGED BY 45° TAPER TO 
DEPTH OF 0.047". ALL HOLES 
ARE SPACED AT ANGLES OF 
51°26' t 5' ON CIRC IE DIAME—
TER OF 2.500" t 0.015". 

b. SIX STOPS HAVING HEIGHT OF 
0. 187" t 0.001", CENTERED 
BETWEEN PIN HOLES, TO BEAR 
AGAINST FLAT AREAS OF BASE. 

c. RIM EXTENDING OUT A MINIMUM 
OF I/8" FROM 2-13/16" DIAME-
TER AND HAVING HEIGHT OF 
0. 126" t 0.001". 

.093~~t.003~~d. NECK —CYLINDER CLEARANCE 
HOLE HAVING DIAMETER OF 
2.200" } 0.001". 

DIA. 

ENLARG(=D BOTTOM VIEW 92C M - 8293 

JUNE 14, 1954 TUBE DIVISION 
RAD{O CO[POEATION Of MIERIU, NARRISON, NEW IERSET 

CE—azs3 
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SPECTRAL SENSITIVITY CHARACTERISTIC 
.I I 1
FOR INCIDENT RADIANT ENERGY 

WITHIN NORMAL OPERATING 
RANGE OF TUBE 

= DASHED CURVE SHOWS SPECTRAL 
CHARACTERISTIC OF AVERAGE 
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LIGHT TRANSFER CHARACTERISTICS 
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TYPICAL STUDIO LIGHT LEVELS 
VALUES ON CURVES ARE ABOvE 

~~~~r~ƴ~\~~~~~~~~I 

USED FOR COLOR TRANSMISSION 
TARGET-CUTOFF VALUE 

ƴƴƴƴ~illlƴ ./~~1111 p

ƴ ƴƴ'I ~:~~~ ~ƴƴ"I~I 

-ƴƴƴ""'-ƴƴƴ1"" 

■, ƴƴ"~IIƴ,ƴƴII~II 
I ~ 2 4 6 B 10 20 40 60 80 100 
RELATIVE HIGHLIGHT ILLUMINATION ON PHOTOCATHODE-PER CENT 

9205-8273 

JUNE 14, 1954 TUBE DIVISION 
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AMPLITUDE RESPONSE CHARACTERISTIC 

TEST PATTERN:SOUARE WAVE 
OPERATING TEMPERATURE OF BULB  

ADJACENT TO TARGET:35'C 
RESPONSE MEASURED IN CHANNEL 

HAVING 10-Mc BANDWIDTH 
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TEMPERATURE EFFECT ON AMPLITUDE RESPONSE 

''~./ 

`./ 

0 10 20 30 40 SO 60 70 80 

BULB TEMPERATURE ADJACENT TO TARGET-'C 

MAR.15~1954 TUBE DMSION 92CM-8272 
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6694-A 
PHOTOCONDUCTIVE CELL 

CADMIUM—SULFIDE TYPE 

DATA 

General: 

Spectral Response 
Wavelength of Maximum Response   5000 t 500 angstroms 
Sensitive Area: 
Shape Rectangular 
Dimensions (Minimum) 0  020" x 0.018" 

Direct Interelectrode Capacitance   0.6 µµf 
Maximum Overall Length   0.500" 
Maximum Seated Length   0.300" 
Width 0  350" t 0.025" 
Depth 0  200" t 0.020" 
Mounting Position  Any 
Weight (Approx,) 0  02 oz 
Base .Small-Rectangle Linotetrar 2-Pin (JETEC No. E2-33) 
Socket   Cinch Part No.46AZ20248, or equivalent 

5-12 

TERMINAL ~ ~ TERMINAL 

DIRECTION OF LIO NT: 
INTO FACE OF CELL 

~ indicates that the grtimary characteristic of the element within the 
enve loge symbol is designed to vary under the inf iuence of light. 

Maximum Ratings, Absolute Valves: 

POLARIZING VOLTAGE  
POWER DISSIPATION 
AMBIENT-TEMPERATURE RANGE 

Characteristics: 

Under conditions with polarizing voltage o} go volts 
and at ambient temperature o} 2g°C 

Min. Median Max. 

150 max. volts 
30 max. mw 
0 to *70 °C 

Sensitivity: 
Radiant+, at 
5000 angstroms   - 415 - µamp/µwatt 

Luminous', at 0 cps  - 1 - amp/lumen 
Luminous intensity, 
at 0 cps 1  9 4 - µamp/ft-c 

Dynamic  See Curves 
Dark Current   - - 0.1 µamp 
Dark Noise   Essentially lower than that 

of associated circuit 
Photocurrent: 

Rise   See Curves 
Decay  See Curves 

For contlitions where the incident power is 0.2 µwatt, 

~ For conditions where the l ight source isa tunQ sten—filament lamp 
op Brat etl at a color temperature of 28700 K. A l ight flux of aD out 100 
m scrod umens is used, 

~: See next page. 

4-56 ruse olvlsloN TENTATIVE DATA 
RADIO CORPORATION Of AMERICA, HA0.0.150N. NEW 1E 0.5EY 



6694-A 
PHOTOCONDUCTIVE CELL 

• For l ignt conditions the same as mown under {") except that an incident 
t ight Intensity of g0 foot—candles is used. 

DEFINITIONS 

Radiant Sensitivity. The quotient of output current by inc itlent radiant 
power of a given wav el engt n, at constant el ect rotle voltages. 

L IIIIin O1tS Sensitivity. The quotient of out put current by incident luminous 
flux, at constant el ect rotle voltages. 

Luminous Intensity Sensitivity. The quotient of output current by the 
i ncitlent luminous Intensity, at constant electrode voltages. 

Dynamic Sensittivi ty. The quotient of the modul at e0 component of the 
el ect ricdl output by the modul at eo component of Lhe incident ratli at ion. 

OPERATING CONSIDERATIONS 

The polartizting voltage for the 6694-A may be appl ied with-
out regard to polarity. To obtain the ful l sensitivity 
of the cel l, it is essential that its entire photosensi-
tive area be i l luminated. Otherwise, a blocking action 
produced by the uni l luminated area of the cel l wi l- I occur 
and cause unsatisfactory operation. 

4-56 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Photoconductive Cell having 5-12 Response 

is shown at the front of this Section 

SENSITIVE —.{ 1+,020"MIN. 
A REA~ 

.2~" 
3.020" 

1 

'~ 

DIRECTION 
OF LIGHT 

.018" MIN. 

.100" 
MAX. 

SMALL—RECTANGLE 
L IN OTETRAR 
2—PIN BASE 

J ETEC N~E2-33 

TUBE DIVISION 
RADIO CORPORATION Oi AMERICA, HARRISON, NEW 1E lSEY 

92C5-8579V1 

TENTATIVE DATA 



6694-A 

AVERAGE CHARACTERISTICS 

40 40 $0 I00 120 140 Ibn 
Poi AR¢ING VOLTS 

92CM-8583V1 

DYNAMIC SENSITIVITY CHARACTERISTICS 
_ 

I i 
_POLARIZING VOLTS=22.5 TO 90 
AMBIENT TEMPERATURE=25'C 
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6694-A 

TYPICAL CHARACTERISTICS 

:- POLARIZING VOLTS = 90 
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TYPICAL RISE CHARACTERISTICS 

I I I I I I 
_ POLARIZING VOLTS=90 
_ AMBIENT TEMPERATURE=25'C 

CURVE LIGHT INTENSITY 
FOOT—CANDLES 
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6694-A 
TYPICAL DECAY CHARACTERISTICS 

~ ~ ~ I ~ A I 

POLARIZING VOLTS=90 
AMBIENT TEMPERATURE=25'C 

INITIAL LIGHT INTENSITY 
CURVE FOOT- CANDLES 
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Wavelength of Maximum Response 
Cathode, Semitransparent: 
Shape  
Window: 

6810 
MULTIPLIER PHOTOTUBE 

14—STAGE, HEAD—ON TYPE WITH 
I—I I/16" SEMITRANSPARENT CATHODE AND S—I I RESPONSE 

SHORT TIME—RESOLUTION CAPABILITY 

Dara 
General: 

Spectral Response   S-11 
4400 t 500 angstroms 

Circular 

Area   2.2 sg. in. 
Minimum diameter  1-11/16 in, 
Index of refraction   1.51 

Direct Interelectrode Capacitances (Approx.): 
Anode to dynode No. 14  2.4 
Anode to all other electrodes 5.5 
Dynode No. 14 to all other electrodes. 7.5 

Maximum Overall Length  
Seated Length  
Maximum Diameter 
Mounting Position  
Weight (Approx  ) 
Bulb 
Base  Small-Shell Bideca120-Pin 

Basing Designation for BOTTOM VIEW 

Pin 1 -No Connec-
tion 

Pin 2 - Dynode No.l 
Pin 3 -Dynode No.3 
Pin 4 - Dynode No.5 
Pin 5 - Dynode No.7 
Pi n 6 - Dynode No.9 
Pin 7 -Dynode Noll 
Pin 8 - Dynode No. 13 
Pin 9 -Grid No.2 

(Accelerating 
Electrode) 

Pin 10-Anode 

DIRECTION Or LIGHT: 
INTO END Or BULB 

Pin it 
Pin 12 
Pin 13 
Pin 14 
Pin 15 
Pin 16 
Pin 17 
Pin 18 

Pin 19 

Pin 20 

Maximum Ratings, Absolute va dues: 

ANODE-SUPPLY VOLTAGE (DC)  
SUPPLY VOLTAGE BETWEEN DYNODE No. 14 

AND ANODE (DC). 
SUPPLY VOLTAGE BETWEEN~ACCELERATING~ 

ELECTRODE AND DYNODE No. 13 iDC)  
DYNODE-No.l SUPPLY VOLTAGE (DC)  
FOCUSING-ELECTRODE SUPPLY VOLTAGE (DC).  
AVERAGE ANODE CURRENT• 
AMBIENT TEMPERATURE  

• pv eragetl over any interval of 30 seconds maximum 

µµf 
µµf 
µµf 

7-1/ 2" 
6-11/16" t 3/16" 

2-3/8" 
Any 
8 oz 
T-16 

(JETEC No.620-102), 
Non-hygroscopic 
  20B 

- Dynode No 14 
- Dynode No 12 
- Dynode No 10 
- Dynode No B 
- Dynode No 6 
- Dynode No 4 
- Dynode No 2 
- No Connec-

tion 
- Grid No.1 
(Focusing 
Electrode) 

- Photocathode 

2300 max. 

400 max. 

1500 max. 
400 max. 
400 max. 
2 max. 
75 max. 

volts 

volts 

volts 
volts 
volts 

ma 
oC 
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6810 
MULTIPLIER PHOTOTUBE 

Characteristics Range Values for Equipment Design: 

Under conditions with supply voltage IE1 across a voltage 
divider providing electrode voltages shown in Table 1 

With E - 200o volts (exceyt as noted) and Accelerating-
Electrode Voltage adjusted to give maximum gain 

Nin. Median Nax. 

Sensitivity: 
Radiant, at 
4400 angstroms 

Cathode radiant, 
at 4400 angstroms 

Luminous:l 
At 0 cps 
With dynode No. 14 
as output 
electrodet 

Cathode luminous: 
With tungsten 

l ight source•
With blue light 
source®1 

Cu n-ent Ampl ification 
Equivalent Anode-Dark-
Current Inputs• 

Equivalent Noise Input: 
Dark Current to Any 
Electrode Except 
Anode (At 25°C)  

0.6 

0.048 

120 750 

- amp/µwatt 

- µamp/µwatt 

4500 amp/lumen 

525 - amp/lumen 

40 60 - µamp/lumen 

0  04 -
- 12.5 x 106

µalnP 

- 5 x 10-1 ~ 2 x 10-9 1 umen 
- 6x10- 1 2 

0.75 

lumen 

µamp 

With E - 2goo volts /excebt as noted) and Accelerating-
Electrode Voltage adjusted to give maximum gain 

Nin. Median Hax. 

Sensitivity: 
Radiant, at 
4400 angstroms  3.2 - amp/µwatt 

Cathode radiant, 
at 4400 angstroms - 0.048 - µamp/µwatt 

Luminous: 
At 0 cps  660 4000 28000 amp/llJmen 
With dynode No. 14 
as output 
electrodet  - 2800 - amp/lumen 

Cathode luminous: 
With tungsten 

light source• 40 60 - µamp/lumen 
With blue l ight 
source®) 0  04 - - µamp 

Current Ampl ification - 66 x 106 

~,t,• ,®,~,0,~,>;: See next page. 

4-56 TENTATIVE DATA 1 
TUBE DIVISION 

RADIO CORRORATION Of AMERICA, MARRISON, NEW JERSEY 



6810 
MULTIPLIER PHOTOTUBE 

6~ 
~O 

TABLE I 

VOLTAGE TO BE PROVIDED BY DIVIDER 

Between 
5.4% of Supply 
Voltage (E) 

multiplied by 

Cathode and Focusing Electrode 
Focusing Electrode and Dynode No.l 
Dynode No.i and Dynode No.2 
Dynode No.2 and Dynode No.3 
Dynode No.3 and Dynode No.4 
Dynode No.4 and Dynode No.5 
Dynode No.5 and Dynode No.6 
Dynode No.6 and Dynode No.7 
Dynode No.7 and Dynode No.B 
Dynode No.8 and Dynode No.9 
Dynode No.9 and Dynode No. 10 
Dynode No. 10 and Dynode No.il 
Dynode No.li and Dynode No. 12 
Dynode No. 12 and Dynode No. 13 
Dynode No. 13 and Dynode No. 14 
Dynode No.14 and Anode 
Anode and Cathode 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1.25 
1.5 
1.75 
2 
18.5 

for conditions where the l ight source is stung st en-filament lamp oper-
ated at acolor temperature of 28700 K. A l ight input of 0.1 mic rol umen 
is used. The load re5i 5tor has a value of 0.01 megohm. 

f An output current of opposite polarity to that obtained at the anode 
may be provided Dy using dynode No. 14 as the output electrode. With 
LhlS arrangement, the load 15 Connected in the dynode-NO•ILL dircuit 

and the anode serves only as collector. The value oP sensitivity at 
Dynode No. 14 is approximately 70S of that when the anode is the out-
put electrode. Specifically, the sensitivity measured at dynode No. 
ILL is equal' to (1-i/g) times the Sensitivity mea5uretl at the anode, 
where '9' 15 the gain of the dynode-No, 14 stage. 

~ For conditions the same es shown untler (~) exceDt that the value of 
l ight Plux is 0.01 lumen and 200 volts are appl ied Det ween cathode antl 
all other electrodes connected together as anotl e. 

® Untl er Lhe following conditions: Light incident on the cathode is trans-
mitted through a Dlue filter (Corning, Glass Code x0.5113 polished to 
1/2 Stock IhlCkness) PfOm a Lu0g 5t er~}Ilame nt lamp operated at a Color 
temperature of 28700 K. Tne value of light flux on the filter i5 0.01 
lumen. The 1oa0 re5i stOr ha5avel ue of 0.01 megohm, and 200 volts are 
applied between cathode and all 02 her elect rode5 connected together as 
anode., 
For Sp eotrel Oharacteri atl0 of thl5 5our<e, see Sheet SPECTRAL CHAR—
ACTERISTIC OF 2B700K LICHT SOURCE AND SPECTRAL CHARACTERISTIC OF LI GNT 
FROM 2870oK SOURCE AFTER PASSING THROUGH INDICATED BLUE FILTER at front 
of this section. 

4 Measured at a tube temperature of 250C and with the supply voltage (E) 
adjustetl to give alumi no us sensitivity of 2000 amperes per lumen. Dark 
current caused by. thermionic emi 55idn and ion feetlback may be reducetl 
by t he use oP a refrigerant. 

■ For maximum signal-to-noise ratio, operation with a supply voltage (E) 
below 2000 volts is recommended. 

>k Under the following conditions: Supply voltage (E) is 2000 volts, 2500 
tube temperature, external shield potential of -2000 volts, ac-ampl ifier 
b antlwi0tn of Y cycle per second, tungsten l ight source of 28700K in-
terruptetl at slow autlio frequency to produce Incident radiation pulses 
alternating between zero and the value st at etl. The "on° period OP the 
pulse is equal to Lne 'off^ period. The output current is measured 
through a f iq ter which passes only the fundamental frequency of the pulses. 
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6810 
MULTIPLIER PHOTOTUBE 

OPERATING CONSIDERATIONS 

The oyerating stability of the 6810 is dependent on the 
magnitude of the anode current and its duration. When 
the 6810 is operated at high values of anode current, a 
drop in sensitivity (sometimes called fatigue) may be ex-
pected. The extent of the drop below the tabulated sensi-
tivity values depends on the severity of the operating 
conditions. After a period of idleness, the 6810 usually 
recovers a substantial percentage of such loss in sensi-
tivity. 

The use of an average anode current well below the maximum 
rated value of 2 mill iamperes is recommended when sta-
bil ity of operation is important. When maximum stability 
is required, the anode current should not exceed 250 
microamperes. 

Electrostatic and/Or magnetic shielding Of the 6810 mdy 
be necessary. 

The material of which the dynodes of the 6810 are made has 
stable, high-current carrying capabil ities and permits the 
use of a tube manufacturing process which minimizes re-
generative effects such as afterpulses. The relative 
freedom of the 6810 from afterpulses and its small spread 
in electron transit time make it particularly useful for 
fast coincidence scintillation counting. 

Because the 6810 offers the advantage of small spread in 
electron transit time, it has a fast pulse rise time. As 
a result, the 6810 has very short time-resolution capabil-
ity, i,e., in the order of 1 or 2 millimicroseconds. For 
an input pulse having a duration of 1 millimicrosecond or 
less, the time spread of the pulse at the anode is about 
9 millimicroseconds measured at 50 per cent of the maxi-
mum pulse height, when the supply voltage is 2000 volts 
and the focusing electrode is connected to dynode No. 1. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S-11 Response 

is shown a2 the front of this Section 
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6810 
MULTIPLIER PHOTOTUBE 

T 16 
BULB 

SMALL-SHELL 
BIDECAL 

20-PIN BASE 
JETEC Ns 20-102 

'~-- 2 3/8 MAX, ~1 

PHOTOCATHODE 
DIAMETER 

1 1 1/16 MIN. 
SEE NOTE 

6 I I/I6 

t 3/ 16 

5,400~~ 
t.125~~ 

T /2 '
MAX, 

92C5-8802 

OF BULB WILL NOT DEVIATE MORE THAN 20
IN ANY DIRECTION FROM THE PERPENDICULAR 
ERECTED AT THE CENTER OF BOTTOM OF THE BASE. 

NOTE: WITHIN MINIMUM DIAMETER, DEVIATION FROM FLAT—

NESS WILL NOT EXCEED 0.010" FROM PEAK TO VALLEY. 

4-56 TUBE DIVISION 
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6810 

AVERAGE ANODE CHARACTERISTICS 

CATHODE-TO-GRID-Nsl VOLTS=108 
GRID-NCI-TO-DYNODE Nsl (DYI)VOLTS=108 

DYI -TO-DY2 DYI I-TO-DY12 VOLTS=135 
DY2 - TO - DY3 DYI2- TO - DYI3 VOLTS = 160 

ETC. TO VOLTS = 108 DY13-TO-DYIq VOLTS= 189 
DYp-TO-DYII GRID-Ns2 VOLTS ADJUSTED TO 

GIVE MAX. GAIN 
LIGHT SOURCE IS TUNGSTEN FILAMENT LAMP OPERATED AT A 
COLOR TEMPERATURE Of 2870'x. 
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6810 

ATYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 

/'~\ 

IIIII I I I I II II 1 1 11111 I I Iltllll I I IlI III 1 1 1 
 LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF 
 THE SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER  

WHICH PROVIDES VOLTAGES AS FOLLOWS: 

1 
— 

_ 
— 

— 

— 

 

— 

— 

BETWEEN 5.4'To OF E 
MULTIPLIED BY  

 CATHODE 8 GRID N'I 
GRID N~1 8 DYNODE Nei (DYI) 
DYI 8 DY2 

 DY2 8 DY3 
 DYg 8 DYq 
 DYq 8 DYg 
 DYg 8 DY6 
 DY6 8 DY7 
 DY7 8 DYg 

OYg & DYq 
  DYq 8 DYIp 

DYIO 8 DYII 
DYII 8 DY12 
DYIp 8 DYI3 
DYIp 8 DYIq 
DYIq & ANODE 

 ANODE 8 CATHODE 18.5 

.25 

.50 

.75 
2. 

 GRID-N'2 
 LIGHT 
 ATED 
 TUBE 

DASHED 

SOURCE 
AT 
TEMPERATURE=25'C 

VOLTS 

A COLOR 

PORTION 

IS 
ADJUSTED 
ATUNGSTEN-FILAMENT 
TEMPERATURE 

INDICATES 

TO 

INSTABILITY. 

GIVE 

OF 

MAX. 

2870'x. 
LAMP 
GAIN. 

OPER- 
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6810 
CHARACTERISTICS 

CATHODE- TO- GRID-Ns VOlT5=108 
GRID- NsI - TO-DYNODE-Nsl (DYI) VOLTS=108 

DYI- TO- DY2 DYII-TO-DYI2 VOLTS=135 
DY2-TO-DY3 DYI2- TO- DYI3 VOLTS=160 

ETC. TO 
VOLTS=108 

DYIp-TO-DYI I 

DYI3- TO- DYIq VOLTS=189 
DYIq- TO- ANODE VOLTS=216 
GRiD-Ns2 VOLTS ADJUSTED 
TO GIVE MAX. GAIN 
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Focusing Method 
Deflection Method 
Overall Length  
Greatest Diameter of Bulb 
Minimum Deflecting-Coil Inside Diameter 
Deflecting-Coil Length  
Focusing-Coil Length  
Al ignment-Coil Length  15/16" 
Photocathode Distance Inside End of Focusing Coil. 1/2" 
Operating Position: Any except with diheptal base up and tube 

axis at angle of lessthan20° fromvertical 
Weight (Approx.)   1 lb 6 oz 

End Base .Small-Shell Diheptal 14-Pin (JETEC No. 814-45) 
BOTTOM VIEW 

6849 
IMAGE ORTHICON 

For extremely low-light-ieuei pickup 
in industrial and scientific-research applications 

MAGNETIC FOCUS MAGNETIC DEFLECTION 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage  6.3 t 10% ac or do volts 
Current  0.6  amp 

Direct Interelectrode Capacitance (Approx.): 
Anode to all other electrodes 

Photocathode, Semitransparent: 
Response 

12 µyf 

See accomganytinq Sgectra~ 

Sensitivity-Characteristic curve 

Rectangular image (4 x 3 aspect ratio): 
Useful size of   1.6" max. diagonal 
DrlentatlOn Of .Proper orientation is obtained when 

the vertical scan is essential ly 
paral lel to the plane passing 
through the center of the faceplate 
and pin 7 of the shoulder base. 

Magnetic 
Magnetic 

15-3/16" t 1/4" 
3" t 1/16" 

  2-3/8" 
5" 
10" 

Pin 1 -Heater 
Pin 2 -Grid No.4 
Pin 3 -Grid No.3 
Pin 4 -Internal Connec-

tion—Do Not Use 
Pin 5 - Dynode No.2 
Pin 6 -Dynode No.4 
Pin 7 -Anode 
Pin 8 -Dynode No.5 
Pin 9 -Dynode No.3 
Pin 10 -Dynode No. 1, 

Grid No.2 
Pin 11 -Internal Connec-

tion—Do Not Use 
Pin 12 -Grid No.1 
Pin 13 -Cathode 
Pin 14 -Heater 

DIRECTION OF LIGHT: 
PERPENDICULAR TO 
LARGE END OF TUBE 

v 
WHITE INDEX LINE 

ON PACE 

4-57 
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6849 
IMAGE ORTHICON 

Shoulder Base  

Pin 1 -Grid No.6 
Pin 2 -Photocathode 
Pin 3 -Internal Connec-

tion—Do Not Use 
Pin 4 -Internal Connec-

tion—Do Not Use 

Keyed Jumbo Annular 7-Pin 

Pin 5 -Grid No.5 

Pin 6 -Target 

Pin 7 -Internal Connec-
t ion—Do Not Use 

Maximum Ratings, Absolute Values: 

PHOTOCATHODE: 
Voltage   -550 max. volts 
Illumination  50 max. ft-c 

OPERATING TEMPERATURE: 
Of any part of bulb   50 max. °C 
Of bulb at large end of tube 
(Target section)  35 min. °C 

TEMPERATURE DIFFERENCE: 
Between target section and any part 
of bulb hotter than target section. 5 max. °C 

GRIC-No.6 VOLTAGE   -550 max. volts 
TARGET VOLTAGE: 

Positive value  10 max. volts 
Negative value  10 max. volts 

GRID-No.5 VOLTAGE   150 max. volts 
GRID-No.4 VOLTAGE   300 max. volts 
GRIC-No.3 VOLTAGE   400 max, volts 
GRID-No.2 & DYNODE-No.l VOLTAGE   350 max. volts 
GRID-No.l VOLTAGE: 

Negative bias value   125 max. volts 
Positive bias value   0 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode 125 max. volts 
Heater positive with respect to cathode 10 max. volts 

ANGDE-SUPPLY VOLTAGE'   1350 max. volts 
VOLTAGE PER MULTIPLIER STAGE  350 max. volts 

Typical Operation and Characteristics: 

Photocathode Voltage (Image Focus). -400 to -540 volts 
Grid-No.6 Voltage (Accelerator)-
75~ of photocathode voltage   -300 to -405 volts 

Target Voltageo   0 to3 volts 
Grid-No.5 Voltage (Decelerator) 0 to 125 volts 
Grid-No.4 Voltage (Beam Focus)  130 to 180 volts 
Grid-No.3 Voltages  225 to 330 volts 
Grid-No.2 & Dynode-No.l Voltage 300 volts 
Grid-No.l Voltage for Picture Cutoff. -45 to -115 volts 
x 

Ratio of dynode voltages i5 Shown under Typical OQeration. 

~ Adj ustah le Prom —3 to r5 volts with olanking voltage off. 

# Adjust to give the most uniformly shaded picture near maximum signal. 
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6849 

IMAGE ORTHICON 

Dynode—No.2 Voltage 

Dynode—No.3 Voltage 
Dynode—No.4 Voltage 

Dynode—No.5 Voltage 

Anode Voltage 

Anode Current (DC)  

Signal—Output Current (Peak to peak)  

Target—Temperature Range  

Minimum Peak—to—Peak Blanking Voltage 

Field Strength at Centerof Focusing Coi 1 
Field Strength of Alignment Coil (Approx.) 

A 

600 volts 

800 volts 
1000 volts 

1200 volts 

1250 volts 

3 µa 
0.01 to 5 µa 

35 to 45 °C 
5 volts 

75 gausses 

0 to 3 gausses 

Direction of current should be such that a north—seeking pole is 
attracted to the image end of the focusing coil, with the ind lcator 10- 
cat ed outside of and at the image end of the focusing coil. 

OPERATING CONSIDERATIONS 

When the equipment design oroperating conditions are such 

that the maximum tembe ratu re rating or maximum temye rata re 

dif}e rent¢ as given under Maximum Ratings wi l l be exceeded, 

provision should be made to direct a blast of cool ing air 

from the diheptal—base end of the tube along the entire 

length of the bulb surface, i.e., through the space between 

the bulb surface and the surrounding deflecting —coi l 

assembly and its extension. Any attempt to effect cool ing 

of the tube by circulating even a large amount of air 

around the focusing coi l wi l l do l ittle good, but a smal l 

amount of air directly in contact with the bulb surface 

wi l l effectively drop the bulb temperature. For this 

purpose, a smal l blower is satisfactory, but it should be 
run at low speed to prevent vibration of the 6849 and the 
associated ampl ifier equipment. Unless vibration is pre—

vented, distortion of the picture may occur. 

To keep the operating temperature of the large end of the 

tube from fal l ing below 35 °C, some form of control led 

heating should be employed. Ordinari ly, adequate heat 

wi l l be suppl ied by the focusing coi l, deflecting coi ls, 

and associated amplifier tubes so that the temperature can 

be control led by the amount of cool ing air directed along 

the bulb surface. If, In special cases, a target heater 
is required, it should fit between the focusing coi l and 
the bulb near the shoulder of the tube, and be non—

inductively wound. 

Resolution in excess of 450 l ines at the center of the 
picture can be produced by the 6849 under the higher 
l ight—level conditions. With decreasing i l lumination 
levels, the resolution decreases. To uti l ize such reso—

lution capabi l ity in the horizontal direction with the 

standard scanning rate of 525 l ines, it is necessary to 

use a video ampl ifier having a bandwidth of at least 6 
megacycles, The maximum resolution obtainable is limited 

by the mesh—screen po rtton of the target. 
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6849 
IMAGE ORTHICON 

~J35~~ ± 025

.425~~ 
1.025" 

.040~~ 
f.002~~ DIA. 

6 PINS 

JUMBO 
ANNULAR 

7—PIN BASE 

I5 ~6 

t %q~ 

DETAIL OF BOTTOM VIEW 
OF JUMBO ANNULAR BASE 

CROSS—HATCHED I, 315n~R.MIN. AREA IS FLAT / 

! 1.185~R.MAX. 

SEE NOTE I 

25 43 

I/2 MIN. 

NOTE I: DOTTED AREA IS FLAT OR 
EXTENDS TOWARD DIHEPTAL—BASE 
END OF TUBE BY 0.060" MAX. 

ANNULAR—BASE GAUGE 

ANGULAR VARIATIONS BETWEEN 
PINS AS WELL AS ECCENTRICITY 
OF NECK CYLINDER WITH RESPECT 
TO PHOTOCATHODE CYLINDER ARE 
HELD TO TOLERANCES SUCH THAT 
PINS AND NECK CYLINDER WILL 
FIT FLAT—PLATE GAUGE WITH: 

a. SIX HOLES HAVING DIAMETER 
OF 0.065" ± 0.001" AND ONE 
HOLE HAVING DIAMETER OF 
0.150" ± 0.001". ALL HOLES 
HAVE DEPTH OF 0.265"±0.001 ". 
THE SIX 0.065" HOLES ARE 
ENLARGED BY 45~ TAPER TO 
DEPTH OF 0.047". ALL HOLES 
ARE SPACED AT ANGLES OF 
51026' ± 5' ON CIRCLE DIAME—
TER OF 2.500" ± 0.001". 

6. SIX STOPS HAVING HE16HT OF 
0.187" ± 0.001", CENTERED 
BETWEEN PIN HOLES, TO BEAR 
AGAINST FLAT AREAS OF BASE. 

c. RIM EXTENDING OUT A MINIMUM 
OF I/8" FROM 2-13/16" DIAME—
TER AND HAVING HEIGHT OF 
0.126" ± 0.001". 

.093 t.003~d. NECK —CYL INDER CLEARANCE 
DIA. HOLE HAVING DIAMETER OF 

2.200" ± 0.001". 

ENLARGED BOTTOM VIEW 
92CM-829382 

SMALL—SHELL 
DIHEPTAL 

14 —PIN BASE 
JECTEC N' 

B14-45 
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6849 

SPECTRAL-  SENSITIVITY CHARACTERISTIC 

FOR INCIDENT RADIANT ENERGY WITHIN 
NORMAL OPERATING RANGE OF TUBE 
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IMAGE ORTHICON 

BASIG LIGHT—TRANSFER GHARAGTERISTIG 

ILLUMINATION: WH TE FLUORESCENT 
OR DAVIIGHT 

"' ,Y 

6 

4-57 
TUBE DIVISION 

RADIO COR>ORAiION OF AMERICA. nARRI50N, NEW JF RSEr 

CE-9186 



6865-A 
MAGNETRON 

TUNABLE TYPE 

FORCED-AIR COOLED INTEGRAL MAGNET 

For use as a pulsed oscillator 
at frequencies between 8750 and 9600 Mc 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage  13.75 t 10% ac or do volts 
Current at 13.75 volts 3.15  amp 
Starting current The maximum instantaneous starting 

current must never exceed 12 amperes, even momentari ly 
Minimum Cathode Heating Time 2.5 minutes 
Frequency  8750 to 9600 Mc 
Maximum Frequency Pulling at 

VSWR of 1  5   13 Mc 

Mechanical: 

Operating Position  Any 
Dimensions  See Dimensional Outline 
Air Flow: 
To Fins--An air stream should be directed along the cool ing 

fins toward the body of the tube. Adequate flow should 

be provided so that the temperature of the anode block 

d oes not exceed 150° C. 
To Beater-Cathode Terminal--Ad equate 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 

Tuner  Cal ibrated, equipped with lock 
Weight (Approx.)   11-1/2 lbs 

PULSED-OSCILLATOR SERVICE 

Maximum and Minimum Ratings, Absolute Values: 

For duty cycle ub to o.00x maximum 

PEAK ANODE VOLTAGE   23 max. kv 
PEAK ANODE CURRENT   27.5 max. amp 
PEAK POWER INPUTS  630 max. kw 
AVERAGE POWER INPUT  0.63 max. kw 
PULSE DURATION   2.5 max. µsec 

RATE OF RISE OF VOLTAGE PULSE  J1B0 max. kv/µsec 
l 70 min. kv/µsec 

ANODE-BLOCK TEMPERATURE. 150 max. °C 
HEATER-CATHODE-TERMINAL TEMPERATURE. 165 max. °C 
LOAD-VOLTAGE STANDING-WAVE RATIO 1.5 max. 

~: See next page. 
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6865-A 

MAGNETRON 

Typical Operation• with Load-Voltage Standing-Wave 
Ratio Equal to or Less than 1.05, Except as Noted: 

With duty cycle of o.00i 

Heater Voltage See Oyeratinq Considerations 
Peak Anode Voltage  22 22 kv 
Peak Anode Current 27.5 27.5 amp 
Pulse-Repetition Rate  400 2000 cps 
Pulse Duration 2.5 0.5 µsec 
RF Bandwidth with worst phasing 
of 1.5 VSWR  0.8 4 Mc 

Side Lobes with worst phasing 
of 1.5 VSWR  8 10 db 

Pull ing 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° and 150° C 0.2 0.2 Mc/°C 

Peak Power Output  220 220 kw 

~ For atmospheric pressure greater than 600 millimeters of mercury in the 
v lc inity 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 LuDe. The wavegultle must always De pressuri Zed 
to a minimum of 15 psi absolute to prevent arcing, especially when 
L here is a mismatched load. arcing in the waveguide due to lack of 
pressure can damage the tube. 

~ IL is essential loaf the input circuit De 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 pul se rs Of the discharging—net wofk type be used. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 

Heater Current 1 2.9 3.5 amp 
Peak Anode Voltage 2 20 23 kv 
Peak Power Output  3 190 - kw 
Pulses Missing from Total 4,5 — 0.25 ~ 

Note 1: With 13.75 Volts ac or do on heater. 

N Ote 2: With Deak anode turfent of 27.5 amperes. Fof heater Voltage, 
see Cgerattinq Considerations. 

Mote 3: Witn peak anode current of 27.5 amperes cof respond ing to a peak 
a node Voltage in the Order OT 22 kV, anode—block temp¢ rHL ure Of 
115° C appfox., pulse duration of 2.5 microseconds, and maximum 
load—voltage standing—wave ratio equal to or less than 1.05. 
For heater voltage, see Cperating Cons td ¢rations. 

NO to 4: Pulses are tons ldered LO De mI551ng 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 ofdef of 22 kv, anode—block temperature of 
115° C apDro x., Dulse duration of 1 mic rosetond, loatl—voltage 
standing—wave ratio of 1.5, and load—voltage standing—wave ratio 
phase adjusted to prod uCe maximum instability. For heater 
voltage, see Cperating Cons {derations. 

`r/ 

~~ 

q./ 
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6865-A 

MAGNETRON 

DEFINITIONS 

SREooth Peak Value. The maximum value of a smooth curve drawn Lhro ugh 
the average oP the fluctuation over the top of avoltage or current pulse. 

Pulse Ridth. The time interval between the two points oP the current 
p utse 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 a, ove 50 per cent of the smooth peak value. Measurement of 
the rate of rise of voltage should De made using a capacitance divider 
With an Input Capacitance not exceeding 6 µµP. An oscilloscope qP 
sufficient bandpass, such as the Tektron~z 517 or equivalent, should 
be used. 

OPERATING CONSIDERATIONS 

Mounting of the 6865-A should be accompl ished by means of 

the mounting flange which may be positioned to operate the tube 
in any orientation. The flange is made so as to permit use of 
the 6865-A in appl ications requiring a pressure seal. Care 
should be taken by the equipment designer to insure that the 
tube is mounted on asurf ace having adequate flatness so as to 
avoid possible distortion of the mounting flange when it is 
bolted to the mounting surface. 

Fasteningthe JAN RG-5s/U waveguide to the waveguide output 
flange of the tube is accompl ished in the fol lowing manner. A 
JAN UG-52A/U choke flange or equivalent should be modified by 
dri l l ing outthe screw threads from the four mounting holes in 
the choke flange using a No. l5 dri l l. This operation wi l l 

permit four size 8-32 boltsinserted through the flange mounting 

holes to engagethethreaded waveguidequtput 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. 

Cooling of the anode block is accompl ished by directing a 
separate stream of clean air through each set of cool ing fins 
toward the anode block, from two 3/4"-diameter ducts placed 
I/2" to 3/4" from the fins. Adequate flow should be provided 
to maintain the temperature of the anode block below I50o C 
under any condition of operation. Fai lure to provide adequate 
Cool ing wi l l Impair tube l ife. Cool ing of the heater-cathode 
terminal may be required under some conditions to maintain the 
temperature of this terminal below 165° C. 

The heater terminal and theheater-cathode terminal require 
the use of a connector with flexible leads such as the Ucinite* 
N 0. 1 15364 with bui lt-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 
gradual ly and to l imit the instantaneous starting current 

'~ Manufactured by Ucinite Division of United—Carr Fastener Corporation, 
Newt onv ille 60, Massachusetts. 
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6865-A 
MAGNETRON 

through the heater when the circuit is first closed. The 

starter may be either a system of time-delay relays cutting 

resistance out of the circuit, 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-I/2 
minutes to make sure that the cathode reaches operating 
temperature. When the cathode has reached ful l operating 

temperature, high-voltage pulses, negative with respect to 
anode (ground), can be appl ied to the heater-cathode terminal. 
As soon as the 6865-A begins to osci l late, the heater voltage 

(Efl 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 1- 45 o I volts 

Pi greater than 450 watts: Ef =0 vo/Its 

When the 6865-A is osci l lating, the cathode is subjected 

to considerable electron bombardment which raises the tempera-

ture of the cathode. The magnitude of such heating is a 

function of the total dissipation and must be compensated by 

reduction of heater voltage in orderto prevent overheating of 

the cathode. Fai lure to start the tube at rated heater voltage 
'and to reduce the heater voltage as soon as osci l lation starts 
may adversely affect tube l ife. 

The heater should be protected against input-pulse. power 
by placing a suitable capac itor in shunt with the heater leads 
as near the heater-cathode stem as possible in order to l imit 
high transient voltages from developing across the heater. 
This capacitor may be incorporated in the design of the 
connector for the heater terminal and heater-cathode terminal. 

Tuning is accompl ished by turning the tuning knob unti l 
the setting of the micrometer-type indicator is reached which 

corresponds to the desired frequency, as determined from the 
cal ibration chart prepared for and affixed to each tube. Then 
lock the tuning knob by tightening the locking nut. For 
precise tuning adjustment, the final indicator setting should 
be approached using the same di rectlon of rotation of the 
tuning knob. There is l ittle frequency drift after changing 
tuner setting. 

Our engineers are ready to assist you in circuit 
a4ylic ations of the RCA-6868-A. For further information, 
unite to Commercial Engineering, RCA, Harrison, New Jersey, 
giving comfllete details as to the flroyosed service. 
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6865-A 

MAGNETRON 

6' 
MAX. 

AXIS OF 
HEATER-CATHODE 

TERMINAL 

HEATER 
TERMINAL 

HEATER-
CATHODE 
TERMINAL 

.516' 156' 
MIN. MAX. 

(NOTE 6) (NOTE 6) 

} 
.540'''005'_~~~ 

-.008 
.610' III

.]SO~~ 

SEE NOTE B ~~ 

BOTTOM VIEW 

3'%32 MA%.~ 
_REFERENCE 

2.500'_.010 PLANE C 
~ ~-I liq~(NOTE 2) 

} 
292 

_. 1/32 (NOTE 4) 

2'DIA. 
2 1/p DIA. 

DETAIL A 

I I/2MAX: 

I If2 
(NOTE 2) 

2.010 

`ANNULAR SURFACE D 

.281't.005~ 
4-HOLES 
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(NOTE 5) ~4 

MIN. 
(NOTE 5) 
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9-58 ELECTRON TUBE DIVISION 
RA010 CORPORATION OF AMERICA, HARRISON, NEW JERSEY 

CE-92786 
-8981R1 



6865-A 

MAGNETRON 

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 h No.3. 

REFERENCE PLANE C IS DEFINED AS THE PLANE WHICH IS PER-
PENDICULAR TO PLANE A & PLANE 8 AND PASSES THROUGH THE 
EXACT CENTER OF MOUNTIIJ6-FLANGE HOLES No.3 & No. 4. 

NOTE I : SURFACE EOFTHE WAVEGUIDE OUTPUT FLANGE, AND THE 
ENTIRE 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 3/64" 
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 ANGULAR AS WELL AS LATERAL 
DEVIATIONS. 

NOTE 5: THESE DIMENSIONS DEFINE EXTREMITIES OF THE 0. 169" 
INTERNAL DIAMETER OF THE CYLINDRICAL HEATER TERMINAL. 

NOTE 8: THESE DIMENSIONS DEFINE EXTREMITIES OF THE 0.540" 
INTERNAL DIAMETER OF THE CYLINDRICAL HEATER-CATHODE 
TERMINAL. 

NOTE 7: NO PART OF THECONNECTOR DEVICE FOR THE HEATER AND 
HEATER-CATHODE TERMINALS SHOULD BEAR AGAINST THE UNDER-
SIDE OF THIS LIP. 

NOTE 8: THE HEAT ER TERMINAL AND THE HEAT ER-CATHODE TERMINAL 
ARE CONCENTRIC WITHIN 0.010". 

-S ELECTRON TUBE DIVISION 
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6865-A 

TYPICAL COOLING REQUIREMENTS 

WITH DUCT ARRANGEMENT DESCRIBED 
UNDER OPERATING CONSIDERATIONS. 

AMBIENT TEMPERATURE DC APPROX.) =25 

io 

is 

20 25 30 35 uo -

TOTAL FLOW OF AIR AT AMBIENT TEMPERATURE -CFM 

ELECTRON TUBE DIVISION 92CS-9284R1 
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MAGNETRON 
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TUNE-
NDEX 

716 MAX. 
TUNER 

NUTR

~ OF WAVEGUIDE '
OUTPUT FLANGE —~ 

COOLING 
III—I•B30`—+ 

0 FIN I 1.474" 
.737"2A02~'004'~ 

I yz 

_ ±64 —Y ~ — 

REFERENCE1 ~ ~ ~ „u \ ~IS/ `q NQB- 32 (NC-2)TAP 

PLANE A IJ32 
S/8 

\l  32 4SCRbEW SMIN. PENETRATION= WAVEGUIDE 
UNTING FLANGE 2 11/16" OUTPUT y4~MIN. 
b ANODE   I, FLANGE 
TERMINAL ~'ib - %"

(NOTES I d 3) 0~~ 
~~ r  SEE DETAIL A 
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TYPICAL STABILIZATION CHARACTERISTIC 
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  ANODE KILOVOLTS (APPROX.)= 22 
~._  . _ ____ PEAK ANODE AMP~.RES=2Z5 
~' : : : __  PULSE DURATION (µSEC )=1 

9308 PULSE—REPETITION RATE (PPS)= 1000 
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EFFECT OF LENGTH OF TRANSMISSION LINE BE—
TWEENOUTPUT FLANGE AND LOAD ON ALLOWABLE 

VOLTAGE STANDING—WAVE RATIO ~' 

FREQUENCY RANGE(Mc) =8750 TO 9600 
PULLING FIGURE (Mc) =13 
WAVEGUIDE: JAN TYPE RG-51/U. 

I 

10 20 
LINE LENGTH—FEET 

30 
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TYPICAL PERFORMANCE CURVES 
i I i 

PEAK ANODE AMPERES=27.5 
PULSE DURATION (µSEC )=2.5 
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6865-A 

TYPICAL PERFORMANCE CURVES 

OPERATING FREQUENCY (Mc) = 9200 
PULSE DURATION (µSEC) = 1 
PULSE—REPETITION RATE (PPS) = 1000 
TUBE OPERATING INTO MATCHED LOAD. 
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6865-A 
REPRESENTATIVE TUNING CHARACTERISTIC 
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6883 

Beam Power Tube 
HIGH POWER SENSITIVITY 

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

The 6883 is the same as the 6ig6 except forth¢ following items: 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)   12.6 ± 10% volts 
Current at heater volts = 12  6 0  625 amp 

Mechanical: 

Maximum Diameter  1-21/32" 
Base  Small —Wafer Octal 8—Pin 

with Sleeve (JEDEC No.68-150) 

CHARACTERISTICS RANGE VALUES 

Note Min. .Max. 

Heater Current  1 0.588 0.663 amp 

Note 1: With 12.6 volts ac on heater. 

CAP 
JEDEC N° CI—I 

T12 BULB 

BASE 
JEDEC GROUPI 

N~ BB-150 

9 ~~ 
1
16 

MAX. 

DIA. 

i—I 
32 

MAX.—~ 

DIA. 

t _~~ 13" 
3 

16 
MAX. 

Y

92CS-9625R4 

~ Indicates a change. 

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

DATA 
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Beam Power Tube 
Useful with Full Input up to 125 Mc 
and with Reduced Input up to 175 Mc 

The 68gg is the same as the 2Ea6 except for the joLLowing items: f 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)  12.6 t 10% volts 
Current at heater volts = 12  6   0.4 amp 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Ntn. Nax. 

Neater Current  1 0.37 0.43 amp 
Useful Power Output   4 18 - watts 

Note 1: with 12.6 volts ac on heater. 

Note 4: In asingle-tube self-excited osc iltator ci rcuit, and with heater 
volts = 12.6 ac, do plate volts = 500, do grid-No.2 volts 200, 
gri0-No.1 resistor (meg ohms) = 0.015 3 10S do plate ma. = 60 
maximum, do grid-No.i ma. = 1.a to 2. 2, and {requency (Nc) = 15. 

r Indicates a change. 

RADIO CORPORATION OF AMERICA ot,rn 
Electron Tube Division Harrison, N: 1. i -63 





6895 

Half-Wove Mercury-Vapor Rectifier 
GENERAL DATA 

Electrical: 
Filament, Coated: 
Voltage (AC)  5.0 t 5% volts 
Current at filament volts = 5.0   10 amp 
Minimum heating time at rated voltage 30 sec 

Peak Tube Voltage Drop. .See Characteristics Range Values 

Mechanical: 

Operating Position  Vertical, base down 
Maximum Overall Length  10-13/32" 
Seated Length   9-7/32" t 7/16" 
Maximum Diameter  2-5/8" 
Weight (Approx  )  9 oz 
Bulb  T20 

Medium (JEDEC No.C1-5) Cap 
Cap Connector  Millen No.36011, or equivalent 
Socket  Johnson No.123-206, or equivalent 
Base  Large-Shell Super-Jumbo 4-Pin 

with Bayonet (JEDEC No. A4-88), 
or Large-Metal-Shell Super-Jumbo 4-Pin 

with Bayonet (JEDEC No.A4-18) 
for BOTTOM VIEW  2P Basing Designation 

Pin 1 -No Internal 
Connection 

Pin 2 -Filament, 
Cathode 
Shield 

Pin 3 -Fi lament 
Pin 4 -No Internal 

Connection 
Cap -Anode 

Temperature Control : 

Beating— When the ambient temperature is so low that the 
normal rise of condensed-mercury temperature above the 
ambient temperature wi l l not bring the condensed-mercury 
temperature up to the minimum value of the operating 
ranges specified under Naximum Ratings, some form of heat-
conserving enclosure or auxi l iary heater wi l l be required. 

Cooling—When the operating conditions are such that the 
maximum value of the operating condensed-mercury-tempera-
ture range is exceeded, provision should be made for 
forced-air cool ing sufficient to prevent exceeding the 
maximum value. 

Temperature Rise of Condensed Mercury to Equilibrium 
Above Ambient Temperature (Approx.): 
No load•  13 °C 
Full loadb  18.5 °C 

~-Indicates a change. 
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6895 

HALF-WAVE RECTIFIER — In Phase Operation` 

MBXimum Ratings, Absolute-Maximum Values: 

For suyyly frequency of 6o cys 

Operating Condensed-Me rcu ry-
Temperature Range 

20 to 60 ° C 20 to 55 °C 20 to 50 ° C 

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

ANODE CURRENT: 
Peak   8.3 max. 8.3 max. 8.3 max. amp 
Averaged 1.8 max. 1.8 max. 1.8 max. amp 
Fault, for 
duration of 
0.1 second 
max  100 max. 100 max. 100 max. amp 

HALF-WAVE RECTIFIER — Quadrature Operation°

Maximum Ratings, Absolute-Maximum Values: 

For suyyly .frequency of 6o cys 

Operating Condensed-Merc ury-
Temperature Range 

20 to 60 ° C 20 to 55 ° C 20 to 50 ° C 

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

ANODE CURRENT: 
Peak   11.5 max. 11.5 max. 11.5 max. amp 
Averaged 2.5 max. 2.5 max. 2.5 max. amp 
Fault, for 
duration of 
0.1 second 
max  100 max. 100 max. 100 max. amp 

a with u.T5 volts rms on filament, and no heat-conserving enclosure. 
b 

With 5.25 volts rms on fi lament, quatl ra lure operation, average anode 
amperes = 2. 5, and no heat-conserving enclosure. 

` Filament voltage in phase wi to anotle voltage. 
d 

Averaged over any period of 20 seconds maximum. 
e 

Filament voltage out of phase (60° to 120°) wi to anode voltage. 

CHARACTERISTICS RANGE VALUESf FOR EQUIPMENT DESIGN 

Note Min. Max. 

Filament Current  1 9 11 amp 
Critical Anode Voltage  2 10 100 volts 
Peak Tube Voltage Drop  3 - 25 volts 

Note 1: Mith 5 volts rms on filament. 

Note 2: With 5 volts rms on filament, antl contl ens etl-mercury temperature 
of 20°  C. 

Hole 3: With 5 Volts rms On fi lament, condensed-mercury temperature 
of 35 t 5° C, Deak anode current of 11.5 amperes providetl by 
half-cycle pulse from a 60-cps sloe wave and recurring approxi-
mately once per Second. Tube drop is measured by an Oscilloscope 

f connect etl between anode and center-tap of filamen ~. transformer. 

Th rougnout to De l ife. - 

RADIO CORPORATION OF AMERICA 
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6895 

For Circuit Figures, see Front of this Section 

CIRCUIT 

MA%. 

TRANS. 

SEC. 

VOLTS 
(RMS) 

E 

APPRO%. 

DC 
OUTPUT 

VOLTS 
TO FILTER, 

Eav 

MA% 
DC

OUTPUT 
AMPERES 

lav 

MA%. 

DC 
OUTPUT 

KW 
TO FILTER 

Pdc 

Fig. I 
Half-Wave 140008 6300 1.8 1 1.5 

Single-Phase 10600h 4700 1.8 8.5 

In-Phase Operation 70001 3200 I.8 5.5 

fig. 2 
full-Nave 70008 6300 3.6 23 

Single-Phase 5300h 4700 3.6 17 

In-Phase Operation 35008 3270 3.6 { 1 

Fig. 3 
140008 12700 3.6 46 

Series 
10600h 9500 3.6 34 

Single-Phase 
7000j 6300 3.6 22 

In-Phase Operation 

Fig. 4 BIOOg 9500 5.4 51 

Three-Phase 
6100h 7100 5.4 38 

In-Phase Operation `~f 4700 5.4 25 

Fig. 5 
81008 9500 15.0 143 

Parallel 
6100h 7100 15.0 106 Three-Phase 

Quadrature Operation 
4DOOj 4700 15.0 71 

Fig. 6 
81008 19000 7.5 143 

Series 
6100h 14200 7.5 106 Three-Phase 

Quadrature Operation 
~j 

9500 7.5 71 

Resis- Induc- Resis- Induc-
Fig. 7 tive Live tive tive 

Half-Wave Load Load Load Load 
Four-Phase 70008 9000 10 10 90 90 

Quadrature Operation 5300h 6700 10 10 67 67 
35001 4500 10 10 45 45 

Resis- Induc- Resis- Induc-
Fig. 8 tive ti ve tive ti ve 

Half-Nave Load Load Load Load 
Six-Phaae 70008 9500 II 1 1.5 105 1 10 

Quadrature Operation 5300h 7100 I I 1 1.5 78 81 
3500] 4700 I I 1 1.5 52 55 

g For maximum peak inverse anode voltage of 20000 volts, and condensed-' 
mercury-temperature range of 20 to sob C. 

h For maximum peak inverse anode voltage of 15000 volts, and condensed- 
me rCufy-temperature range of 20 [0 55 C. 

~ For maximum peak inverse anode voltage oP 10000 volts, and condensed-
mercury-temperature range of 20 to bob C. 

RADIO CORPORATION OF AMERICA 
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OPERATING CONSIDERATIONS 

% rays are produced when the 6895 is operated with a peak 
inverse anode voltage above 16,000 volts labsolute valuel. 
These rays can constitute a health hazard unless the tube 
is adequately shielded for X-ray radiation. Although rela-
tively simple shielding should prove adequate, make sure that 
it provides the required protection to the operator. 

Shields and rf filter circuits should be provided for the 
6895 ifi it is subjected to extraneous high-frequency fields 
during operation. These fields tend toproduce breakdown 
effects in mercury vapor and are detrimental to tube J ife 
and performance. When shields are used, special attention 
must tie given to providing adequate venti lation and to 
maintaining normal condensed-mercury temperature. Radio-
frequency fi lters are employed to prevent damage caused by 
rf currents which might otherwise be fed back into the 
rectifier tubes. 

2 5/g MAX. 

CAP 
JEDEC No.Cl-5-

T 20 BULB 

ZONE WHERE 
CONDENSED-
MERCURY 

TEMPERATURE 
SHOULD BE 
MEASURED 

BASE 
JEDEC No.A4-88 

OR 
A4- IB 

1013/32~ 
MAX. 

9 x/32 
±7/

16 

92CM-9230R2 
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6895 

RATE OF RISE OF COND.-MERCURY TEMPERATURE 

ii 

CURVE 
E.F 

VOLTS 
RMS 

LOAD 

  4.75 NO 
  5.25 FULL` 

~OUADRATURE OPERATION. 

20 

18 

16 

K 

~ U 0 ~~ 
z a 12

zwa~~ 
O 

~ 10 

wZ 
N_ W 
OC m 
W ~ 

B 
OC Q 

~ W 

w m 6 
f 
a 

i 

MINIMUM ALLOWABLE 
HEATING TIME BEFORE 

LOAD APPLICATION 

i 

10 20 30 40 50 60 70 
HEATING TIME —MINUTES 

TUBE DIVI~ON 
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6895 
FILAMENT REHEATING TIME .REQUIRED 

AFTER POWER-SUPPLY INTERRUPTION 
I I I
ANODE CURRENT=O 
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~~ 6896/1855 
GRAPHECHON 

Signal-Converter Storage Tube 
TNO COAXIAL EL~TRON GUNS 

ELECTROSTATIC FOCUS NUGNETIC DEFLECTION 
f NDUCEDIANDUCTI VI TY NRITING CAPI~ITMICE-CHARGE READING 

For use indata-processing appttcattons where signal information 
must be transformed continuoustb from one time base to another 

DATA 

General: 

Writing Gun Reading Gun 

Heater, for Unipotential Cathode: 
Voltage (AC or DC) 6.3 t 10% 6.3 t 10% volts 
Current  0.6 0.6 amp 

Direct Interelectrode 
Capacitances: 
Grid No.1 to all other 

electrodes   9 10.5 µµf 
Cathode to all other 
electrodes   5.5 6.5 µµf 

Backing-electrode to shading-
electrode  40 min. µµf 

Backing-electrode and 
shading-electrode to all 
other electrodes (Effec-
tive output capacitance) 7 µµf 

Focusing Method .Electrostatic Electrostatic 
Deflection Method  Magnetic Magnetic 
Deflection Angle (Approx.). 40° 40°
Overall Length   18-3/4" t 3/8" 
Greatest Diameter 2  320" t 0.010" 
Minimum Useful Target Diameter   1.3" 
Operating Position Any except those positions where the 

Diheptal base is up and the tube axis 
is at an angle of less than 60° from 
the vertical. 

Weight (Approx.)   1 lb 
Bases: 
Writing section Long Medium-Shell Octal 8-Pin 

(JETEC No.B8-65) 
Reading section Small-Shell Diheptal 14-Pin 

(JETEC No.614~15) 
Socket Connections: 

WRITING SECTION — Octal Base 
Pin 1 -Heater Pin 6 -Grid No.2 
Pin 2 -Grid No.1 Pin 7 -Cathode 
Pin 3 -No Connection Pin 8 -Heater 
Pin 4 -Grid No.3 GgT,R, C -Grid No.4, External 
Pin 5 - No Connection Conductive Coating. 

4-58 ELEttRON TUBE DIVISION TENTATIVE DATA 1 
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6896/1855 
GRAPHECHON 

Signal-Converter Storage Tube 

READING SECTION —
Pi n 1 -Heater 
Pin 2 - No Connection 
Pin 3 -Cathode 
Pin 4 -Internal Connection—

Do Not Use 
Pin 5 - No Connection 
Pin 6 - No Connection 
Pin 7 -Grid No.l 
Pin 8 -Grid No.3 
Pin 9 - No Connection 
Pin 10 -Internal Connection—

Do Not Use 
Pin 11-Grid No.2 
Pin 12 - No Connection 

Basing Diagram: 
With each base viewed 

(5 

f4 
SNJ 
SJ 

;3~~ 

i2; 

Diheptal Base 
Pin 13 — No Connection 
Pin 14 —Heater 
G4R, CLR, C -Grid No.4, Col-

lector, Ex-
ternal Con-
ductive 
Coating 

SJ - Backing-Electrode 
(Center flange) 

SHJ - Shading-Electrode 
(Conductive L-
shaped strip ad—
jacent to center 
flange) 

from its respective end of tube: 

i7~___18) 
fg ~ I

i 

:I; T;141 

G4R 
CLR,C 
10; 

C AI fj ~ W~_ 

e r~J 
i ~c~ 

.513: 

SOLID-LINE CIRCLES DEPICT OCTAL BASE 
BROKEN-LINE CIRCLES DEPICT DIHEPTAL BASE 

Maximum Ratings, Absolute Values: 

BACKING-ELECTRODE-TO-SHADING-ELECTRODE 
VOLTAGE: 
Backing-electrode positive with respect 
to shading-electrode 

Backing-electrode negative with respect 
to shading-electrode 

BACKING-ELECTRODE-TO-ARID-No.4 (Either 
gun) VOLTAGE: 
Backing-electrode positive with respect 
to grid No  4 

Backing electrode negative with respect 
to grid No  4 

0 max. volts 

37.5 max. volts 

0 max. volts 

12.5 max. volts 

4-~ ELECTRON TUBE DIVISION TENTATIVE DATA 1 
tAD10 CORPOtATION OF AMERICA, MAR tISON, NEW JE ISEY 



6896/1855 
GRAPHECHON 

Signal-Converter Storage Tube 

SHADING-ELECTRODE-TO-GRID-Na.4 (Either 
gun) VOLTAGE: 
Shading-electrode positive with respect 

to grid No  4 
Shading-electrode negative with respect 

to grid No  4 

25 max. volts 

0 max. volts 
Mri ling Gun Reading Gun 

Voltages are referred to cathode of resflective gun unless 
otherwise indicated 

GRID-No.4 VOLTAGE 13000 max. 1500 max. volts 
GRID-No.4-TO-GRID-No.2 VOLTAGE. 10000 max. - volts 
GRID-No.3 VOLTAGE   3000 max. 400 max. volts 
GRID-No.2 VOLTAGE   450 max. 1500 max. volts 
GRID-No.l VOLTAGE: 

Negative bias value   
1180 max. 125 max. volts 
l 70 min. 0 min. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect 
to cathode  100 max. 100 max. volts 

Heater positive with respect 
to cathode  10 max. 10 max. volts 

Typical Operation and Characteristics: 

With grid No. q of Writing Gun and grid No. q of Reading Gun grounded 
Backing-Electrode-to-Grid-No.4 (Either 
gun) Voltage  -10 volts 

Shading-Electrode-to-Grid-No.4 (Either 
gun) Voltage  +20 volts 

Writing Gun Reading Gun 

Voltages are referred to ground unless otherwise indicated 

Grid-No.4 Voltage'  0 0 volts 
Grid-No.3 Voltage for focus  -7800 to -7000 -800 to -700 volts 
Grid-No.2 Voltage   -8750 0 volts 
Grid-No.l-to-Cathode Volt-

age for beam-current 
cutoff  -70 to -120 -25 to -65 volts 

Cathode Voltage   -9000 -1000 volts 
Grid-No.l Drive above Cutoff: 

For target current" of 
5 µad: 
Average value   38 volts 
Maximum value   56 volts 

For tar~et current of 
1 µa# 
Average value   - 5 volts 
Maximum value   - 12.5 volts 

, ", #, ##: See next page. 
4-58 ELECTRON TUGE DIVISION TENTATIVE DATA 2 
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6896/1855 
GRAPHECHON 

Signal-Converter Storage Tube 

Max. Grid—No.3 Current: 
For target current of 
5 µa 

Mrit ing Gun Reading Gun 

230 — Na 
For target current of 
1 F~  — 15 µa 

Max. Cathode Current: 
For target current of 
5 µa  235 — µa 

For target current of 
1 µa  — 16 µa 

Bearr~Landing Position ~ 11 
Storage Factor for 

essentially saturated 
writing•  2.5 

Storage—Factor Variation: 
Circular*   25 
Radials   25 

lMaxireuRl Circuit Values: 

— µa—sec 

— ~ 
— ~ 

Mriting Gun Reading bun 

Grid—No.l—Circuit 
Resistance  1.5 max. 1.5 max. megohms 

` Gritl No.Y of Writing Gun and grid No.N of Reading Gun are normally 
operated at zero (ground) potential. 

xk Measured with backing—electrode Voltage and Shading—electrode voltage 
of TS volts with respect to grid ND.4 of either gun. with either the 
writing beam or the reading Deam turned on, the total current }lowing 
in the paralleled backing—electrode circuit and shading—electrode 
circuit is approximately equal to the Deam current and is called the 
•target current•. This current is not signal current. 

# This Value Pep rase nt5 Qeek Wrltl ng—Deam Current nece55a ry to Write LD 
saturation a range caliDrat ion ri ny at approximately 2oS maximum range 
in a particular pPl radar application as follows: 

Maximum range 80  000 yards 
Vulse—repetition frequency   60 Cps 

Antenna—rotation rate  15 rpm 

Pulse w(tlth  10 µsec 

In general, the value of peak writing—Deam current necessary for 
saturated writing increases with increasing antenna—rotation rate and 
decreases with increasing pulse—repetition frequency, maximum range, 
and pulse width. 

'~ This value represents Lha average reading—Deam current fOr reading 
durations in the order of 2.5 seconds. 

with the Lu0e shielded from alt extraneous fields and all metal parts 
of the tube demagnetized, the untleflect ed focused Deam will fall within 
a circle having a diameter equal to 3f of the minimum useful target 
diameter and hav ing~ i:is center coincident with the center of the target. 

u with the tube snieTded rrom all extraneous fields and all etal pa rt5 
of the tube demagnetized, She undefl etc ed focused Deam will fall within 
a circle having a diameter equal to uS of Lhe minimum useful target 
O iameter and having its ce nter coincident with the cent er of the target. 

Storage factor is defined as the product of the initial value of the 
peak amplitude of the signal output current (above Dac kg round or 
e9uiliD rium level) and the time required for the peak amplitude of the 
signal output current to drop to SOS of its initial value. 

• 

4,~: See next psge. 
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6896/1855 
GRAPHECHON 

Signal-Converter Storage Tube 

On a circle having its center coincident with the center of the target 
and a radius which is 754 of the target radius, under conditions of 
saturated writing for any given set of reatling conditions. 

From the center oP the target to a circle having its center coincident 
with the center of the target and a radius which is 754 of the target 
radius, under conditions of saturated writing for any given set of 
reading conditions. 

OPERATING CONSIDERATIONS 

Shielding. Magnetic shielding of the entire tube must be 

provided to prevent the influence of external magnetic fields 

on its performance. Use ofi a properly annealed high—permeabi l ity 

material for shielding is recommended. It is also recommended 

that the base end of the reading gun be electrostatical ly 

shielded to reduce interference with the sensitive reading beam. 

4-58 ELECTRON TUBE DIVISION TENTATIVE DATA 3 
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BACKING-ELECTRODE 
FLANGE (NOTE 2) 

.050  .I80~

t 

SHADING-
ELECTRODE TERMINAL 

(NOTE 6) 

T 

EFFECTIVE CENTER 
OF DEFLECTION 

EXTERNAL 
CONDUCTIVE 

COATING 

.OSO 

6896/1855 
GRAPHECHON 

Signal-Converter Storage Tube 

WRITING END 

LONG MEDIUM-SHELL 
OCTAL B-PIN BASE 
JETEC N~ 88-65 

(NOTE 184) 

~-
4 

.050"~ ~ 1.094" 1.125" 

~~
"11 

- I 
~ 

~1.480's.005' 

EFFECTIVE CENTER ~ 3 ,. I
OF DEFLECTION A I /8 ~ /16 

SEE DETAIL~~A;~ '1̀~f I~~i / 200

1~1~~i 

fi t\ 

WRITING-GUN 
/ HOLDER 

1/ 16 MIN. 

(NOTE 5) 1.810" 

2.165" 
±.010" 2.170" 

TARGET 

21/ 32 ~ 1/ 16 

2.320" 1.010' 
(NOTE 3) 

4 9/ 16 

+ %B' 

5 /2 
± yB„ 

SMALL-SHELL 
DIHEPTAL 

14-PIN BASE 
JETEC N~ BI4-45 

(NOTE 18 4) 

I.B44" 

18 3/q 

« 3~8 

9 
3/4.R 

r 3/16 

1.125'" 

READING-GUN 
HOLDER 

READING END 
92CM-9393 

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND THE KEY OF 

THE DIHEPTAL BASE MAY VARY FROM THE PLANE THROUGH THE TUBE 

AXIS AND THE KEY OF THE OCTAL BASE BY AN ANGULAR TOLERANCE 

OF 10° MEASURED A80UT THE TUBE AXIS. 80TH KEYS ARE ON THE 

SAME SIDE OF THE TUBE. 

NOTE 2: THE CIRCUMFERENCE OF THE BACKING-ELECTRODE FLANGE 

WILL FALL WITHIN A 2. 165" t 0.010" DIAMETER CIRCLE CON-
CENTRIC WITH THE AXIS OF THE WRITING-GUN HOLDER. 

Notes 3 to 6: See next page. 

4-58 ELECTRON TUBE DIVISION 
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6896/1855 
GRAPHECHON 

Signal-Converter Storage Tube 

NOTE 3: THE CIRCUMFERENCE OF EITH ER RIM OF THE READING-GUN 
HOLDER WILL FALL WITHIN A 2.320" t 0.010" DIAMETER CIRCLE 
CONCENTRIC WITH THE AX IS OF THE WRITING-GUN HOLDER. 

NOTE 4: THE AXIS OF EITHER THE OCTAL OR DIHEPTAL BASE WILL 
NOT DEVIATE MORE THAN 2° IN ANY DIRECTION FROM THE AXIS OF 
THE TUBE ENVELOPE. 

MOTE 5: W.I THIN THIS DIMENSION, THERE WILL BE NO GLASS AT 
ANY POINT ON THE WRITING-GUN SIDE OF FLANGE. 

NOTE 6: THE PLANE THROUGH THE TUBE AXIS AND THE KEY OF 
THE DIHEPTAL BASE MAY VARY FROM THE PLANE THROUGH THE TUBE 

AXIS AND THESHADING-ELECTRODE TERMINAL (PORTION EXTENDING 

P-ARALLEL WITH TUBE AXIS1 BY AN ANGULAR TOLERANCE OF 5°

MEASURED ABOUT THE TUBE AXIS. 

1.344-1.594 

1.468 -1.688" 

,468" 
 .625" 
.750"±.062" 

-A62"MIN.(NOTE S) 

.594" 
MIN. 

I .156"t.031" 
~

{`..I, .468" MAX. 
DETAIL. A 92C5-9394 

4-58 ELECTRON TUBE DIVISION 
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Ef=6.3 VOLTS—WRITING GUN 
BACKING-ELECTRODE-TO-GRID-N44 VOLTS= -10 
SHADING-ELECTRODE-TO-GRID-Ns4 VOLTS= t20 

Wiiliny Gun Rending Gun 
GRID -N~ 4 VOLTS TO GROUND . . O 0 

ADJUSTED 0 
FOR FOCUS 

GRID-N~2 VOLTS TO GROUND . . -8750 O 
ADJUSTED 0 
TO CUTOFF 

CATHODE VOLTS TO GROUND.. -9000 0 

6896/1855 
AVERAGE GRID-N~ I-DRIVE CHARACTERISTIC 

WRITING GUN 

GRID-N~3 VOWS 

GRID -PW-I VOLTS 

5 

4 

b 
W 
C 
W 
a 
f 
a 
0 
U3 

F 
w 
c~ 
tt
Ia" 

2 
S 

L 

O 5 10 IS 20 25 30 35 40 
WRITING-GUN GRID-N41 SIGNAL VOLTS FROM BEAM-CURRENT CUTOFF 

V 

ELECTRON TUBE DIVISION 
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6896/1855 
AVERAGE GRtD—N' I—DRIVE CHARACTERISTIC 

READING GUN 

E f= 6.3 VOLTS—READING GUN 
BACKING-ELECTRODE-TO-GRID-N44 VOLTS= -10 
SHADING-E LECTROOE-TO-GRID- N44 VOLTS = +20 

Wriliny Gun Reodlny Gun 
GRID -N'4 VOLTS TO GROUND. 0 0 
GRID - N>'3 VOLTS 0 ADJUSTED 

FOR FOCUS 
GRtD- Ng2 VOLTS TO GROUND . 0 0 
GRID- N2 I VOLTS   0 ADJUSTED 

TO CUTOFF 
_ CATHODE, VOLTS TO GROUND 0 -1000 

i 

C 

.=   i     i 
 'T.: 

L 

 ':C ................... 

C C 

S 

7 

:e :ni;leee
S C 

i 

Z.: 

L 

O 2 4 6 8 b 12 14 W 
READING-GUN GRID-N^I SIGNAL VOLTS FROM BEAM-CURRENT CUTOFF 

ELECTRON TUBE DIVISION 92CM-9404 
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6896/1855 
MAXIMUM CATHODE CURRENT 

WRITING GUN 
E f= 6.3 VOLTS—WRITING GUN 
BACKING-ELECTRODE-TO-GRID-Ns4 VOLTS= -10 
SHADING-ELECTRODE-TO-GRID- Ns4 VOLTS = +20 

Writing Gun Reading bun 
GRID—Nsq VOLTS TO CATHODE 10000 0 
GRID—Ns3 VOLTS TO CATHODE 1700 0 
GRID—Ns2 VOLTS TO CATHODE VARIED 0 

AS SHOWN 
GRID—Nsl VOLTS TO CATHODE 0 0 
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6896/1855 
MAXIMUM CATHODE CURRENT 

READING GUN 
Ef=6.3 VOLTS—READING GUN 
BACKING-ELECTRODE-TO-GRID-N44 VOLTS= -10 
SHADING-ELECTRODE-TO-GRID- NP4 VOLTS= +20 

Writing Gun Fending Gun 
GRID-Na4 VOLTS TO CATHODE O VARIED 

AS SHOWN 
GRID-Ns3 VOLTS TO CATHODE 0 300 
GRID-Ns2 VOLTS TO CATHODE 0 VARIED 

AS SHOWN 
GRID-NQ I VOLTS TO CATHODE 0 ~ 0 
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6896/1855 
OPERATION CHARACTERISTICS 

Ef=6.3 VOLTS-EACH GUN 
BACKING-ELECTRODE-TO-GRID-N~4 VOLTS= -10 
SHADING-ELECTRODE-TO-GRID-N94 VOLTS= +20 

WriJinp Gun Rending Gun 
GRID-N'4 VOLTS TO GROUND . 0 0 
GRID-N'3 VOLTS. ADJVSTEO ADJUSTED 

FOR FOCUS FOR FOCUS 
GRID-N42 VOLTS TO GROUND - 8750 0 
GRID-N°I VOLTS. ADJUSTED ADJUSTED TO GIVE 

TO CUTOFF TARGET/A,A=0.5 
CATHODE VOLTS TO GROUND . -9000 -1000 
TARGET MICROAMPERES  - 0.5 
SCANNING: PPI TV 

RATE REV/§EC~  O -
SWEEP PRF ̀ PPS)) 1000 -
SWEEP TIME (L1SEC/RADIUS. 100 

INPUT SIGNAL,FFFFiiiiECTANGULAARR PULSE: 

REPETIOT ON RATE (PPS) . ~ 1000 
NUMBER OF PULSES,   AS SHOWN 
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6896/1855 
OPERATION CHARACTERISTICS 

Ef=6.3 VOLTS—EACH GUN 
BACKING-ELECTRODE-TO- GRID- N~4 VOLTS= -10 
SHADING -ELECTRODE-TO- GRID- N'4 VOLTS= +20 

Writing Gun Rending Gun 
GRID-N44 VOLTS TO GROUND • 0 0 
GRID-N43 VOLTS. ADJUSTED ADJUSTED 

FOR FOCUS FOR FOCUS 
GRID-N°2 VOLTS TO GROUND -8750 0 
GRID —N? 1 VOLTS . ADJUSTED VARIED TO GIVE TARGET 

TO CUTOFF ~lA AS SHOWN 
CATHOOo VOLTS TO GROUND . -9000 -1000 
GRID -N-1 PEAK PULSE VOLTS 

FROM BEAM-CURRENT CVTOFF 12.5 —
SCANNING~ PPI TV 

RATE (REV/$EU  0 — 
SWEEP PRF (PPS). 1000 —
SWEEP TIME (uSEC/RADIUS) K)0 —

INPUT SIGNALS RECTANGULAR PULSE: 
DURATION (µSEC) 

1000 REPETITION RATE(PPS) —
NVMBER OF PULSES  AS SHOWN — 
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6896/ 1855 
OPERATION CHARACTERISTICS 

Ep=6.3 VOLTS—EACH GUN 
BACKING -ELECTRODE-TO-GRID 
SHADING-ELECTRODE-TO-GRID 

GRID-N'4 VOLTS TO GROUND . 
GRID-Ns3 VOLTS. 

GRID-N~2 VOLTS TO GROUND . 
GRID-NCI VOLTS. 

CATHODE VOLTS TO GROUND 
TARGET MICROAMPERES 
SCANNING: PP I 

RATE (REV/SEC).   0 
SWEEP PRF (PPS) 1000 
SWEEP TIME ()1SEC/RADIUS), 100 

INPUT SIGNAL, RECTANGULAR PULSE: 
DURATION (}ASEC) . I 
REPETITION RATE (PPS) 1000 
NUMBER OF PULSES. AS SHOWN 

-N?4 VOLTS= -10 
-N~4 VOLTS= +20 

Wriling Gun Reodinq Gun 
0 0 

ADJUSTED ADJUSTED 
FOR FOCUS FOR FOCUS 
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TO CUTOFF 
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6896/1855 
OPERATION CHARACTERISTICS 

Ef = 6.3 VOLTS—EACH GUN 
BACKING -ELECTRODE-TO-GRID-
SHADING-ELECTRODE-TO-GRID-

GRID-Ng4 VOLTS TO GROVND • 
GRID-N~3 VOLTS. 

Ns4 VOLTS= -10 
N~4 VOLTS= +20 
Writing Gun Reodiny Gun 

• O O 
. ADJUSTED ADJUSTED 
FOR FOCUS FOR FOCUS 

GRID-N?2 VOLTS TO GROUND - 8750 
GRID-Net VOLTS. ADJUSTED 

TO CUTOFF 
CATHODE VOLTS TO GROUND -9000 
GRID-N~ i PEAK PULSE VOLTS 

FROM BEAM-CURRENT CUTOFF . 12.5 
SCANNING: PPI 
RATE (REVlSEC)   0 

SWEEPTMFFE(µSEC/RADIUS). I~00 
INPUT SIGNAL.RECTANGULAR PULSE: 

DURATION (1lSECI. 
REPETITION RATE (PPS) . 
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6897 

Power Triode 

' \ 

FORCED-AIR COOLED 

For Cathode-Drive Applications 
at Frequencies up to 2500 Mc 

GENERAL DATA 

Electrical: 
Heater, for Unipotential Cathode: 

Voltage (AC or DC)°  6.3 t 5% volts 
Current at heater volts = 6.3. .. 1.03 amp 

Ampl ification Factor   95 
Transconductance, for do plate volts 
= 600 and do plate ma. = 75  24800 µmhos 

Direct Interelectrode Capacitances (Approx.):b 
Grid to plate  2 µµf 
Grid to cathode  6.5 µµf 
Plate to cathode 0  024 µµf 

Mechanical: 

Operating Position  Any 
Maximum Overall Length   2 3/4" 
Diameter   1-1 /4" t 1/64" 
Mounting  Only plate flange to be used as 

socket stop and clamping surface 
Weight (Approx.)   2 oz 
Radiator   Integral part of tube 
Terminal Diagram (See Dimensional Outline): 

P - Plate 

G -Grid 

K -Cathode 

H -Heater 

Thermal: 
Air Flow: 
Through radiator—Adequate air flow should be del ivered by 

a blower during the appl ication of any voltages. 

To plate, grid, cathode, and heater seals—A sufficient 
quantity of air should be del ivered to these seals to 
prevent their temperature from exceeding the specified 
maximum value. 

Seal Temperature (Plate, grid, cathode, 
and heater)  250 max. °C 

Recommended Air-Flow Cowl ing  157-JAN 
Recommended Air Flow on Plate Radiator at 
sea level with incoming-air temperature 
(°C) = 25, plate dissipation (watts) = 100. 12.5 cfm 

.- Indicates a change. 

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

DATA I 
5-62 



6897 

PLATE-MODULATED RF POWER AMPLIFIER — Class C Telephony 

Carrier conditions qer tube jar use 

with a maximum modulation factor of i 

Maximum CCSD Ratings, Absolute—Maximum Values: 
~a./ 

For frequencies uq to z5oo Mc 

DC PLATE VOLTAGE  6004 max. 
GRID VOLTAGE: 

volts 

Negative-bias value  150 max. volts 
Peak-negative-rf value 400 max. volts 
Peak-positive-rf value 30 max. volts `/ 

DC GRID CURRENT  50 max. ma 
DC CATHODE CURRENT 100 max. nla 
GRID INPUT 2 max. watts 
PLATE DISSIPATION  70 max. watts 

RF POWER AMPLIFIER b OSCILLATOR — Class C Telegraphye

Maximum CCS° Ratings, Absolute—Xaxtimum Values: 

For frequencies uq to zgoo Mc 

DC PLATE VOLTAGE 1000 max. volts 
GRID VOLTAGE: 

Negative-bias value  150 max. volts 
Peak-negative-rf value. ... 400 max. volts 
Peak-positive-rf value 30 max. volts 

DC GRID CURRENT  50 max. ma 
DC CATHODE CURRENT 125 max. ma 
GRID INPUT 2 max. watts 
PLATE DISSIPATION  100 max. watts 

a 
Because the cathode is suD jetted to cons ideraDle Dack DomDardment 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 l ife. 

~ b With Special Shielded Socket. 

~ Continuous Commercial Service. 
d For modulation 9actors less than 1, a higher do plate voltage may De 

used provided the sum of the peak—positive audio voltage and the do 
plate voltage does not exceed 1200 volts. 

6 Key—down conditions pertuba without ampl itude modulation. Mod ui at io 
essent ially negative may De used if the positive Deak oT the audio 
frequency envelope does not exceed 115 per cent of-the carrier cond itions. 

~ Ind lcat es a cnang e. 

`€' 

~/ 

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

2 
3„ 

4 
MAX. 

Ig'-54 DIA. 

RADIATOR 

PLATE 
TERMINAL 

GRID 
TERMINAL 

CATHODE 
d HEATER 
TERMINAL 

HEATER 
TERMINAL 

92CS-11372 

RADIO CORPORATION OF AMERICA 
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6957 

PHOTOCONDUCTIVE CELL 
CADMIUM-SULFIDE, HEAD-ON TYPE 

DATA 

General: 

Spectral Response 
Wavelength of Maximum Response. 5800 t 500 angstroms 
Sensitive Surface, Including Metall ic Strips: 
Shape   Rectangular 
Length (Minimum) 0  650" 
Width (Minimum) 
Area (Minimum) 

S-15 

0  540" 
0  35 sq. in. 

Maximum Overall Length  2-7/32" 
Maximum Seated Length   1-11/16" 
Seated Length to Plane of Sensitive Surface 1" t 3/32" 
Maximum Diameter  

1-9/32'1 

Operating Position  AnY 
Weight (Approx  )  0  9 oz 

Bulb T9 

Base. Intermediate-Shell Octal. 5-Pin (JETEC No. 85-10) 

Basing~Designation for 8HV 

P i n 1- No Connec-
tion 

Pin 2 -No Connec-
tion 

BOTTOM VIEW 

Pin 4 -Terminal 
P i n 6 - No Connec-

tion 
Pin 8 -Terminal 

DIRECTION OF LIGHT: 
INTO END OF BULB 

Maximum Ratings, Absolute Values: 

POLARIZING VOLTAGE  250 max. volts 

POWER DISSIPATION: 
Sensitive surface fully 

illuminated   0.5 max, watt 

Sensitive surface partially 
illuminated   1.4 max. watts/sq. in. 

PHOTOCURRENT  50 max. ma 

AMBIENT-TEMPERATURE RANGE   -75 to +60 °C 

Characteristics: 

Under conditions. >vith golarizinq voltage of go volts do 
and at ambient temperature o.f ago -C 

Min. Median Max. 

.Sensitivity: 
Radiant#, at 
5800 angstroms  - 300 - µal µw 

Luminous', at 0 cps - 0.85 - amp/lumen 
Illumination, at 0 cps 2000 4000 8000 µa/ft-c 

Photocurrent•   - - 20 µa 
Rise See Curves 
Decay  See Curves 

# For conditions where the incident power is 6.65 mic rowatt s 

',~,•: see next page. 

8-57 ELECTRON TUBE DIVISION TENTATIVE DATA 
RADIO CORPORATION OF AMERI U, NAR BISON, NFW JERSEY 



6957 
PHOTOCONDUCTIVE CELL 

* For conditions where the l ight source is a tungsten—filament lamp 
o Perated at a color temperature of p870o K. A l ight Plux oP aD out 2.5 
mlll ilumens is'u sed. 
For conditions the Same as shown under (*) except that an incident 
illumination of 1.0 foot—candle is used. 

~ Measured approximately 10 sec ontls after removal oP incident illumination 
of 1.0 foot—candle. 

DEFINITIONS 

I lluaination Sensi ti vti ty. The quotient of the output current by the 
incident illumination, at constant electrode voltages. 

OPERATING CONSIDERATIONS 

The bolarizing voltage for the 6957 may be appl ied without 
regard to polarity. 

Exyosure of the bq5~ to radiation so intense as to cause 
excessive heating of the cel l may permanently damage it. 

The angle of view of the 6957 may be narrowed by the use 

of ahood of the desired length placed around the bulb end 

of the cel l. 

In some appl ications where the l ight source is several feet 

from the cel l, a simple lens arrangement in which a suit—

able lens at the. l ight source is used to col l imate the 

l ight beam and another lens is used in front of the cel l to 

converge the beam onto the sensitive area, wi l l serve to 

uti l ize the avai lable amount of l ight most effectively. 

Fora given i l lumination, the output current wi l l have its 

highest value when the incident i l lumination is normal 

l angle of incidence is 90°l to~the face of the cel l. For 
smal ler angles of incidence, the output current decreases. 
The decrease depends upon several factors including the 
angle of incidence of the i l lumination, the amount of i l—
lumination, and the area of sensitive su rf ace i l luminat ed. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Photoconductive Cell having S-15 Response 

is shown at the front of this Section 

X57 ELECTRON TUBE DIVISION TENTATIVE DATA 
RADIO CORPORATION OF AMERIU, HARRISON, NEW IE RSEY 



6957 

^ PHOTOCONDUCTIVE CELL 

.650". 
MIN. 

I 

f 
- - + ~_ 

.540" 

I MIN. 
~~// 

I 

S ENSITIVE~ / 
SURFACE 

SENSITIVE 
SURFACE 

T9 BULB 

INTERMEDIATE-
SHELL OCTAL 
5-PIN BASE 

JETEC N'BS-10 

I'~/16 MAX.--~ 

19132 MAX. 

DIRECTION 
OF LIGHT 

I I I/16 
MAX. 

I 
I" 

a 
3/32 

2 x/32 
MAX. 

92CM-9201 

PLANE THROUGH MINOR AXIS ICC~ 1 OF SENSITIVE SURFACE AND 

CELL AXIS MAY VARY FROM PLANE THROUGH THE CELL AXIS AND 

PINS 4 AND B BY ANGULAR TOLERANCE (MEASURED ABOUT THE CELL 

AXIS) OF t 10°. 

5-57 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW IERSEY 
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AVERAGE CHARACTERISTICS 
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TYPICAL RISE CHARACTERISTICS 
I I II I l i l r l ln I 

_ GURVES ARE INDEPENDENT 
OF POLARIZING VOLTAGE. 

AMBIENT TEMPERATURE=25'C 

CURVE ILLUMINATION—
fOOT—CANDLES 
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TYPICAL DECAY CHARACTERISTICS 
I I I I I I I I I I I I I I 
CURVES ARE INDEPENDENT OF 

_ POLARIZING VOLTAGE, 
AMBIENT TEMPERATURE = 25' C 
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TYPICAL CHARACTERISTICS 
l l l l j l l l 

— CURVES ARE INDEPENDENT 
_ OF POLARIZING VOLTAGE 
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7029 
MULTIPLIER PHOTOTUBE 

10—STAGE, DORMER—WINDOW TYPE WITH SEMITRANS—
PARENT CATHODE ON REFLECTIVE SUBSTRATE AND 5-17 RESPONSE 

DATA 

General: 

Spectral Response  5-17 
Wavelength of Maximum Response   4900 t 500 angstroms 
Cathode, Semitransparent on Reflective Substrate: 
Shape  Rectangular on concave spherical surface 

Minumum projected length on plane 
of window  0.65 in. 

Minimum projected width on plane 
of window  0.5 in. 

Direct Interelectrode Capacitances (Approx.): 
Anode to dynode No.10  4 µµf 
Anode to all other electrodes  7 µµf 

Maximum Overall Length  3  75" 
Maximum Seated Length 3  25" 
Length from Base Seat to Center of Window Area. 2.69" t 0.19" 
Diameter 1  50" t 0.06" 
Operating Position   Any 
Weight (Approx.) 3 oz 
Bulb  ~ T12 with~Special~End~Contour 
Socket   Eby No.9058, or equivalent 
Base   Ultrashort Small —Shell Duodecal 12—Pin 

(JETEC No.612-186), Non—hygroscopic 
Basing Designation for BOTTOM VIEW   12AH 

P i n 1— Dynode No.1 

Pin 2 — Dynode No.3 

Pin 3 —Dynode No.5 

Pin 4 —Dynode No.7 

Pin 5 — Dynode No.9 
Pin 6 —Anode 

Pin 7 —Dynode No. 10 

Pin 8 —Dynode No.B 
Pin 9 —Dynode No.6 
Pin 10 — Dynode No.4 

Pin 11 — Dynode No.2 
DIRECTION OF LIGHT: P 1 n 12 —Cathode 
INTp DORMER WINDOW 

Maximum Ratings, Absolute Values: 

For altitudes uq to bo,000 feet 

ANODE—SUPPLY VOLTAGE (DC or Peak AC) 1250 max. volts 
SUPPLY VOLTAGE BETWEEN DYNODE No. 10 

AND ANODE (CC or Peak AC)  250 max. volts 
DYNODE—No.1 SUPPLY VOLTAGE 
(DC or Peak AC)  300 max, volts 

AVERAGE ANODE CURRENTS   20 max. µa 
AMBIENT—TEMPERATURE RANGE  —50 to +75 °C 

~: See next page. 

4-58 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
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MULTIPLIER PHOTOTUBE 

Characteristics Range Values for Equipment Design: 

Under conditions with suyyly voltage (E) across voltage 
divider providing 1/ a o} B 9er stage 

With E = 1000 volts (except as noted) 

Nin. Xedian Nax. 

Sensitivity: 
Radiant, at 4900 angstroms. - 27200 - µa)'µw 
Cathode radiant, at 4900 
angstroms   - 0.085 - µalµw 

Luminous   10 40 300 amp/lumen 
Cathode luminous: 
With tungsten l ight 
source'   100 125 - /.a/lumen 

With blue light sourced 0.006 - - µa 

Current Ampl ification - 320000 
Equivalent Anode-Dark-
Current Input•   - 4 x 10-f0 - lumen 

Equivalent Noise Input• - 1.1 x 10-1 1 - lumen 

• Averaged over any interval of 90 seconds maximum. 

For contlitions where the light source is atungsten—filament lamp oper—
ated at a color temperature oT 2870° K. Al ight input of 1 microl umen 
is used, The load resistor has a value of 0.01 megohm. 

~ For conditions the same as shown under (~) exceGt that the value of 
ligght flux is 0.001 lumen and 100 volts are appl ied between cathode 
antl all other electrod e5 connected together 85 anode. 

~ Under the following conditions: Light incident on the Cathode is 
transmittetl through a Dlue filter (Corning Gl asS Code No.5113 poi i5hed 
to 1/2 Stock thickness) from a Lung St en—filament lamp operated at e 
color temperature Of 26700 N. The value of l ight flux on the filter i5 
0.001 lumen. The load resietof has a value df 0.01 meg oh m, and 100 
volts are applied between cathode and all other electrodes connected 
together as anode. 

For spectral characteristic o} this source, see sheet SPECTRAL CHAR—
ACTERISTIC OF 28700 N LIGHT SOURCE AND SPECTRAL CHARACTERISTIC OF LIGHT 
FROM 26700 N SOURCE AFTER PASSING THROUGH INDICATED BLUE FILTER at 
front of this Section. 

i Measured at a tube temperature of 25° C and with the supply voltage (E) 
adjusted to give a luminous sen5it iv ity of 20 amperes per lumen. Dark 
current caused Dy thermionic emission and ion feedback may De reduced 
by the use of a refrigerant. 

• for maximum signal—to—noise ratio, operation with a suDD1Y voltage (E) 
below 1000 volts is recommended. 

~ Under the fallowing conditions: Supply voltage (E) is 1000 volts, 250 C 
t u0e temperature, ac-ampl ifier Dantlwidth of 1 cycle per sec ond, tungsten 
light source at color temperature of 28700 N interrupted at slow autl to 
frequency to produce incident radiation pulses alternating Det ween le ro 
and the value stated. The 'on' period of the pulse is eyu al to the 
'oTT• period. Tne ou CD ut current is measuretl through a filter which 
passes only the fundamental frequency of the pulses. 

SPECIAL PERFORMANCE DATA 

4-Hour Stability Life Performance: 
This test is performed on each 7029. Before this test is 
made, the tube is kept in total darkness for 24 hours. 

Under conditions with supply volts E = F000, tube tem—

perature of 250 C, and l ight flux adjusted to give an 

W 
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7029 

MULTIPLIER PHOTOTUBE 

anode current = 10 microamperes within I minute after turn-

ing on l ight source, the tube is operated for 4 hours. At 

the end of this period the anode current wi l l not increase 

by more than I microampere nor decrease by more than 1 .5 
microamperes. 

OPERATING CONSIDERATIONS 

The operating stability of the 7029 is dependent on the 
magnitude of the anode current and its duration. When the 
7029 is operated at high values of anode current, a drop in 
sensitivity (sometimes cal led fatigue) may be expected. The 
extent of the drop below the tabulated sensitivity val.0 es de-
pends on the severity of the operating conditions. After a 
period of idleness, the 7029 usual ly recovers a substantial 

percentage of such loss in sensitivity. 

The use of an average anode current wel l below the maximum 

rated value of 20 microamperes is recommended when stabi l ity 

of operation is important. When greater stabi l ity is required, 

the anode current should not exceed 10 microamperes. 

Electrostatic and/or magnetic shielding of the 7029 may be 
necessary. It is to be noted that the use of an external 
magnetic and/or electrostatic shield at high negative potential 
presents a safety hazard unless the shield is connected through 
a high impedance in the order of 10 megohms to the potential. 
If the shield is not so connected, extreme tare should be 
observed in providing adequate safeguards to prevent personnel 
from coming in contact uRith the high potential of the shield. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S-17 Response 

is shown at the front of this Section 
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RADIO COREORAiION OF AMERIU. HARRISON, NFW JERSEY 



7029 

MULTIPLIER PHOTOTUBE 

DIRECTION 
OF 

LIGHT 
L_y  _ 

`~ DIA. -'" PROJECTED 
PHOTO-

68~~ CAAREA E

65~ ~~ / 
DORMER 
WINDOW 

.50~M N.~~ MIN. 
II ~  

(NOTE 2) 

~~ 

2.69~~ 
±,19~i

1.50±.Ofi~ 

3.2 S~~ 
MAX, 

PHOTOCATHODE 

JS" R~ 

PHOTOCATHODE 

3.75i~ ~ T 12 BULB 
MAX. 

U LTRASHORT SMALL-SHELL 
DUODECAL 12-PIN BASE 

JETEC N~ BI2-186 
(NOTE I) 

WITH SPECIAL 
END CONTOUR 

92C5-9475 

NOTE I: ~ OF BULB WILL NOT DEVIATE MORE THAN 2~ IN ANY 

DIRECTION FROM THE PERPENDICULAR ERECTED AT THE CENTER 
OF BOTTOM OF THE BASE. 

NOTE 2: DORMER WINDOW IS ON OPPOSITE SIDE OF TUBE FROM 

BASE KEY. 
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AVERAGE .ANODE CHARACTERISTICS 
I I I I I I I I I I I I I i I I I I 1 1 1 1 1 L l l l l l l i l l l 
VOLTS STAGE = 91 
LIGHT SOURCE IS A TUNGSTEN-FILAMENT 
LAMP OPERATED AT COLOR TEMPERATURE 
OF 2870' K. 
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CHARACTERISTICS 
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7029 
TYPICAL 

ANODE—DARK—CURRENT CHARACTERISTIC 

LUMINOUS 

LIGHT 

DASHED 
TUBE 

rTi i inn 

SUPPLY 
WHICH 

OPERATED 

SENSITIVITY 
VOLTAGE 

PROVIDES 
SOURCE 

PORT 
TEMPERATURE=25`C 
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EFFECT OF MAGNETIC FIELD 
ON ANODE CURRENT 

I I I I I I I I f I I I I I I i I I I I I I I I I I I I I I I I I I I I i I I I I I I I t I I
MAGNETIC FIELD IS PARALLEL TO DYNODE-CAGE AXIS. 
POSITIVE VALUES ARE FOR LINES OF FORCE FROM LEFT TO 

RIGHT WITH BASE GOWN AND WINDOW TOWARD OBSERVER, 
VOLTS/STAGE = 91 
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7037 
IMAGE ORTHICON 

For simuttarteous color pickup 

MAGNETIC FOCUS MAGNETIC DEFLECT{ON 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage   6.3 t 10~ .ac or do volts 
Current   0.6 

Direct Interelectrode Capacitance: 
Anode to all other electrodes   12 Nµf 

Photocathode, Semitransparent: 
Response - See accomyanying S¢ectraL- 

Sensitivity Characteristics curve 
Rectangular image (4 x 3 aspect ratio): 

Useful size of  1.8" max. Diagonal 
Note: The size of the optical image focused on the 

photocathode should be adjusted so that its maximum 
diagonal does not exceed the specified value. The 

corresponding electron image on the target should 

have a size such that the corners of the rectangle 
just touch the target ring. 

Orientation Of. Proper orientation is obtained when 

the vertical scan is essential ly paral lel to the plane 

passing through center of faceplate and pin 7 of the 

shoulder base. 
Focusing Method 
Deflection Method  
Overall Length 
Greatest Diameter of Bulb  
Minimum Deflecting-Coil Inside Diameter 
Deflecting-Coil Length 
Focusing-Coil Length 
Al ignment-Coil Length  
Photocathode Distance Inside End of Focusing Coi l 1/2" 
Operating Position See Oberating Considerations 

Weight (Approx  )  1 lb 6 oz 
End Base. Small-Shell Diheptal 14-Pin (JETEC No.614-45) 

BOTTOM VIEW 

amp 

 Magnetic 
Magnetic 

15.20" ± 0.25" 
3.00" t 0.06° 

  2_3/811 
5" 
10" 

15/16" 

Pin 1 -Heater 
Pin 2 -Grid No.4 
Pin 3 —Grid No.3 
Pin 4 -Internal Connec-

t ion—Do Not Use 
Pin 5 - Dynode No.2 
Pin 6 -Dynode No.4 
P i n 7 -Anode 
Pin 8 - Dynode No.5 

~ See basing diagram on next page. 

Pin 9 -Dynode No.3 
Pin 10 - Dynode No. 1, 

Grid No.2 
Pin 11 -Internal Connec-

t ion—Do Not Use 
Pin 12 -Grid No.1 
Pin 13 -Cathode 
Pi n 14 -Heater 

4-58 ELECTRON TUBE DIVISION 
TENTATIVE DATA 1 
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IMAGE ORTHICON 

Shoulder Base   Keyed Jumbo Annular 7—Pin 
BOTTOM VIEW 

DIRECTION Of LIGHT: 
PERPENDICULAR TO 
LARGE END OF TUBE 

Pin 1 —Grid No.6 
Pin 2 — Photocathode 

Pin 3 —Internal Connec—
t ion—Do Not Use 

Pin 4 —Internal Connec—
t ion—Do Not Use 

Pin 5 —Grid No.5 
Pin 6 —Target 

Pin 7 —Internal Connec—
t ion—Do Not Use 

v 
WHITf INDEx LINE 

ON FACE 

Maximum and Minimum Ratings, Absolute 

PHOTOCATHODE: 
Voltage   —550 max. volts 
Illumination  50 max, ft—c 

OPERATING TEMPERATURE: 
Of any part of bulb   50 max. °C 
Of bulb at large end of tube 
(Target section)  40 min. °C 

TEMPERATURE DIFFERENCE: 
Between target section and any part 
of bulb hotter than target section. 5 max. oC 

GRID—No.6 VOLTAGE   —550 max. volts 
TARGET VOLTAGE: 
Positive value  10 max. volts 

Negative value  10 max. volts 
GRID—No.S VOLTAGE   150 max. volts 
GRID—No.4 VOLTAGE   300 max. volts 
GRID—No.3 VOLTAGE   400 max. volts 
GRID—No.2 d DYNODE—No.i VOLTAGE   350 max. volts 
GRID—No.l VOLTAGE: 

Negative bias value   125 max, volts 
Positive bias value   0 max. volts 

PEAK HEATER—CATHODE VOLTAGE: 
Heater negative with 

respect to cathode  125 max. volts 
Heater positive with 

respect to cathode  10 max. volts 
ANODE—SUPPLY VOLTAGE'   1350 max. volts 
VOLTAGE PER MULTIPLIER STAGE  350 max. volts 

See next page. 

Values: 

4-58 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
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IMAGE ORTHICON 

Typical Operation and Characteristics Range Values: 

Photocathode Voltage (Image Focus) —400 to —540 
Grid—No.6 Voltage (Accelerator)—

Approx. 75% of photocathode 
voltage  —300 to —405 volts 

Target—Cutoff Voltage°   —3 to +1 volts 
Grid—No.5 Voltage (Decelerator). 0 to 125 volts 
Grid—No.4 Voltage (Beam Focus) 140 to 180 volts 
Grid—No.3 Voltages   225 to 330 volts 
Grid—No.2 d Dynode—No.l Voltage. 300 volts 
Grid—No.l Voltage for picture 
cutoff   —45 to-115 volts 

Dynode—No.2 Voltage  600 volts 
Dynode—No.3 Voltage  800 
Dynode—No.4 Voltage  1000 volts 
Dynode—No.5 Voltage  1200 volts 
Anode Voltage  1250 volts 
Anode Current (DC)   30 µa 
Signal—Output Current (Peak to peak)  3 to 24 µa 
Target—Temperature Range   40 to 45 °C 
Ratio of Peak—to—Peak Highlight 

Video—Signal Current to RMS 
Noise Current (Approx  )   60 

Minimurrl Peak—to—Peak Blanking 
Voltage  5 volts 

Field Strength at Center of 
Focusing Coil•   75 gausses 

field Strength of Al ignment 
Coil (Approx.)   0 to 3 gausses 

"` Ratio of dynode voltages is shown under Ay~ic al pgera lion. 
° Normal setting of target voltage is +2 volts from target cutoff. Tne 

target-supply voltage should be adjustable from -g to +5 volts. 
# ndj ust to give the most uniformly shaded picture near maximum signal. 

• Direction of current should be such that a north-seeking Dole is 
attracted to the image end of the focusing coil, with the indicator 
located outsitle of and at the image entl of the focusing coil. 

OPERATING CONSIDERATIONS 

volts 

The ode rating bosition ofi the 7037 should preferably be 
such that any loose particles in the neck of the tube wi l l 

r.ot fal l down and strike or become lodged on the target. 

Therefore, it is recommended that the tube never be operated 

in a vertical position with the Diheptal-base end up nor in 

any other position where the axis of the tube with base up 

makes an angle of less than 20° with the vertical. 

When the equipment design or operating conditions are 
such that the maximum temperature rating or maximum temperature 
difference as given under Maximum Ratings wi l l be exceeded, 
provision should be made to direct a blast of cool ing air 

4-~ ELECTRON TUBE DIVISION TENTATIVE DATA 2 
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IMAGE ORTHICON 

from the Diheptal—bas e. end of the tube along the entire length 

cf the bulb surface, i.e., through the space between the 

bulb surface and the surrc unding def lect ing—coi l assembly 

and its extension. Any attempt to effect cool ing of the 

tube by circulating even a large amount of air around the 

focusing coi l wi l l do l ittle good, but a smal l amount of air 

directly in contact with thebulb surface wi l l effectively 

drop the bulb temperature. For this purpose, a smal l blower 

is satisfactory, but it-should be run at low speed to prevent 

vibration of the 7037 and the associated ampl ifier equipment. 

Unless vibration is prevented, distortion of the picture 

may occur. 

Ordinari ly, the temperature in a camera equipped with a 

blower wi l l not exceed 45° C, except in very hot weather or 

unless the target heater is left on accidental ly for a long 

period. 

To keep the operating temperature of the large end of the 

tube from fal l ing below 45° C, some form of control led heating 

should be employed. Ordinari ly, adequate heat wi l l be suppl ied 

by the focusing coi l, deflect ing coils, and associated ampl ifier 

tubes so that the temperature can be control led by the amount 

of cool ing air directed along the bulb surface. If, in special 

cases, a target heater is required, itshould fit between the 

focusing coi l and the bulb near the shoulder of the tube, and 

be non—inductively wound. 

Resolution in excess of 500 l ines at the center of the 

picture can be produced by the 7037 when operated for color 

reproduction. 

To uti l ize the resolution capabi l ity of the 7037 in the 

horizontal direction with the standard scanning rate of 525 

l ines, it is necessary to use a video ampl ifier having a 

bandwidth of at least 6 megacycles. 

4-58 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
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IMAGE ORTHICON 

.135 ~ +•Oi5 „ 
-.025 

~ f 
2.56„ 
±.12 

.425" 
f.025" 

.040" 
}.002" DIA•

6 PINS 

JUMBO 
ANNULAR 

7-PIN BASE 

I520p
±.25 

200±•06~ 

SMALL-SHELL 
DIHEPTAL 

14 -PIN BASE 
JETEC N' 

Bla-45 

.093 ~t.003 ~ d • 
DIA. 

ENLARGED BOTTOM VIEW 

DETAIL OF BOTTOM VIEW 
OF JUMBO ANNULAR BASE 

CROSS HATCHED 
AREA IS ELAT ~ 1.315 "R. MIN. 

y 

SEE NOTE I 

1.185 ~R. MAX. 

25' 43 

.S~MIN. 

NBTE 1: DOTTED AREA. IS FLAT OR 
EXTENDS TOWARD DIHEPTAL-BASE 
END OF TUBE BY 0.060" MAX. 

ANNULAR-BASE BAUBE 

ANGULAR VARIATIONS BETWEEN 
PINS AS WELL AS ECCENTRICITY 
OF NECK CYLINDER WITH RESPECT 
TO PHOTOCATHODE CYLINDER ARE 
HELD TO TOLERANCES SUCH THAT 
PINS AND NECK CYLINDER WILL 
F1T FLAT-PLATE GAUGE WITH: 
a. SIX HOLES HAVING DIAMETER 

OF 0.065" ± 0.001" AND ONE 
HOLE HAVING DIAMETER OF 
0.150" ± 0.001". ALL HOLES 
HAVE DEPTH OF 0.265" ±0.001". 
THE SIX 0.065" HOLES ARE 
ENLARGED BY 45° TAPER TO 
DEPTH OF 0.047". ALL HOLES 
ARE SPACED AT ANGLES OF 
51°26' ± 5' ON CIRCLE DIAME-
TER OF 2.500" ± 0.001". 

b. SEVEN STOPS HAVING HEIGHT OF 
0.187" ± 0.001", CENTERED 
BETWEEN PIN HOLES, TO BEAR 

AGAINST FLAT AREAS OF BASE. 

c. RIM EXTENDING OUT A MINIMUM 
OF 0.125" FROM 2.812" DIAME-
TER AND HAVING. HEIGHT OF 
0.126" ± 0.001". 

NECK-CYLINDER CLEARANCE 
HOLE HAVING DIAMETER OF 
2.200" ± 0.001". 

92CM-8293R3 
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SPECTRAL—SENSITIVITY CHARACTERISTICS 
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BASIC LIGHT-TRANSFER CHARACTERISTIC 
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ILLUMINATION: WHITE LIGHT. 
FOR SMALL-AREA HIGHLIGHTS. 
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HIGHLIGHT ILLUMINATION ON PHOTOCATHODE —FOOT -CANDLES 

92CS-945081 

LIGHT-TRANSFER CHARACTERISTICS 
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Vidicon 
MAGNETIC FOCUS I" Diameter MAGNETIC DEFLECTION 

For Live and Film Pickup With Color 
or Black-and-White TV Cameras 

General: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC) 6  3 ± 10% volts 
Current at heater volts = 6.3   0.6 amp 

Direct Interelectrode Capacitance:a 
Target to all other electrodes  4.6 pf 

Spectral Response   See Accompanying Curves 
Photoconductive Layer: 
Maximum useful diagonal of rectangular 
image (4 x 3 aspect ratio)b   0.62" 

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Overall length  6.25" ± 0.25" 
Greatest Diameter   1.125" ± 0.010" 
Operating Position  Any 
Weight (Approx  )  2 oz 
Bulb T8 
Focusing Coil   Cleveland Electronicso~dNo.VF-115-5, 

or equivalent 
Deflecting Yoke   Cleveland Electronicsc~dNo.VY-111-3, 

or equivalent 
Al ignment Coi l   Cleveland Electronics°•dNo.VA-118, 

or equivalent 
Socket  CincheNo.54A18088, orequivalent 
Base Small-Button Ditetrar 8-Pin (JEDEC No.E8-11) 
Basing Designation for BOTTOM VIEW  8HM 

Pin 1 -Heater 
Pin 2 -Grid No.1 
Pin 3 -Do Not Use 
Pin 4 -Do Not Use 
Pin S -Grid No.2 
Pin 6 -Grid No.3 

& No.4 
Pin 7 -Cathode 
Pin 8 -Heater 

Flange -Target 
''Short Pin — Do Not Use 

IC 

H 

TARGET 
IG GZ 

SHORT 
PIN 
IC 

Gg 
Gq 

DIRECTION OF LIGHT: 
INTO FACE END OF TUBE 

Maximum Ratings, Absolute—Maximum Values: 

For scanned area o,f zlz" x gl8" 

Grid-No.3 & Grid-No.4 Voltage   750 max. volts 
Grid-No.2.Voltage   750 max. volts 
Grid-No.1 Voltage: 

Negative-bias value   125 max. volts 
Positive-bias value   O max. volts 

+ Intl icates a cnang e. 

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

DATA I 
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i Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode. 125 max, volts 
Heater positive with respect to cathode. 10 max. volts 

Dark Current  0.25 max. µa 
Peak Target Current 0.55 max. µz 
Faceplate: 

I l lumination   1000 max, fc 
Temperature  60 max. °C 

Typical Operation: 

For scanned area of i/2" x gl8" and 
faceplate temflerature of 30° to 35° C 

Grid-No.4 (Decelerator) & Grid-No.3 
(Beam-Focus Electr°def) Voltage   2509 to 300 volts 

Grid-No.2 (Accelerator) Voltage   300 volts 
Grid-No.1 Voltage for picture 
cutoffh   -45 to -100 volts 

Average "Gamma" of Transfer Charac-
teristic for signal-output current 
between 0.02 µa and 0.2 µa  0.65 

Visual Equivalent Signal-to-Noise 
Ratio (Approx.)~ 300:1 

Minimum Peak-to-Peak Blanking 
Voltage: 
When appl ied to grid No.l   75 volts 
When appl ied to cathode   20 volts 

Field Strength at Center of Focusing 
Coi l (Approx  )   40 gauss 

Field Strength of Adjustable 
Al ignment Coilk   0 to 4 gauss 

Maximum-Sensitivity Operation for Live-Scene Pickub 

faceplate Illumination (Highl ight)   2 fc 
Maximum Target Voltage required to 

produce dark current of 0.2 µa 
in any tubem  110 volts 

Target Voltage"   60 to 100 volts 
Dark Currents   0.2 F~ 
Target Current (Highl ight)a   0.4 to 0.5 /<a 
Signal-Putput Current:r

Peak  0.2 to 0.3 
Average   0.08 to 0.1 

Average-Sensitivity Operation for Live-Scene Pickup 
Faceplate Illumination (Highl ight)   15 fc 
Maximum Target Voltage required to 

produce dark current of 0.02 µa 
in any tube"'  60 volts 

Target Voltage"   30 to 50 volts 
Dark Current  0.02 µa 
Target Current (Highl iq~ht)9 0  3 to 0.4 µa 
Signal-Output Current: 

Peak 0  3 to 0.4 µa 
Average 0  1 to 0.2 µa 

RADIO CORPORATION OF AMERICA r 
Electronic Components and Devices Harrison, N. 1. 
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Minimum—Lag Operation for Film Pickuq 

Faceplate Illumination (Highl ight). 100 
Maximum Target Voltage required to 

produce dark current of 0.004 ~:a 
in any tubem  30 

Target Voltage"   15 to 25 
Dark Current  0.004 
Target Current (Highl ight)q 0  3 to 0.4 
Signal-Output Current:r

Peak 0  3 to 0.4 
Average 0  1 to 0.2 

a 

b Proper orient anon of qual ity rect angle is obtained when the horizontal 
scan is essentially parallel to the straight sides of the masked portions 
of the faceplate. the st raignt sides are pa rallel to the plane passing 
through the LUDe axis and short pin. The masking is for orientation 
only and does not define the proper scanned area of photoconductive 
t ayer. 

D Cleveland El ect tonics Inc., 197u East 61st St., Clevelantl, Ohio. 
d 

These components are chosen to provide tube operation withminimum 
o eam-landing error. 

e Cinch Manufacturing Corp., 1026 South Noman Avenue, Chicago 2u, I11. 

f Beam focus is obtained by combined effect of grid—No.3 voltage which 
should De adjustable over indicated range, antl a focusing coil having 
an average field st rengtn of u0 gauss. 

7 DePinit io n, focus uniformity, and picture qual ity decrease with de—
creasing grid—No.0 and grid—No.3 voltage. In general, grid No.0 and 
grid No.3 should De operated above 150 volts. 

h With no Dlanki ng voltage on grid No. 1. 

J Measured with high—gain, low—noise, cast ode—input—type ampl ifier 
having bandwidth of 5 Mc. Because the noise in such a system is 
p redom~nately of the high—frequency type, the visual equivalent signal—
to—noise rat io i5 taken as the ratio Of highl ight video—Signal current 
to rms noise current, multipl ied by a Factor of 3, 

k Tne al ignment coil should be located on Lne tube so that its center 
is at a distance of 3-11/16 inches from the face of the tube, and be 
positioned so that its axis i5 Coindident with the axis of the tube, 
the deflecting yoke, and the Focusing coi l. 

m Tne target voltage for each 7038 must be adjusted to that value which 
g ive5 the desired operating dark current. 

" Indicated range Por each type of service serves only to i l lustrate 
the operating target—voltage range normally encountered. 

P The deflecting circuits must provide extremely linear scanning for 
good black—level reproduction. Dark—current signal is proport ional 
to the scanning velocity. Any change in scanning velocity produces a 
black—level error in direct proportion to the cna nge in scanning 
velocity. 

q Video ampl ifier5 must be de5ig ned properly to handle target c ents 
oT this magnitude to avoid ampl ifier overload or picture distortion. 

fc 

volts 
volts 

Ya 

µa 
F~ 

This capacitance, which effectively is the output impetlance of the 
7098, i5 increased when the tube i5 mounted in the deflecting—yoke 
and focusing—coil assembly. The resistive component of the output 
impetlance is in the order of 100 megohms. 

r Defined as the component of Lhe target current aPt er the dark—current 
component has Deen sub 5t tact ed. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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t 
1.125 835 
±.OIO 3.035 
DIA. j \ 

i 

r 

O50 
FACEPLATE 

i L 

6.25 
±.25 

MASKED PORTION 
OF FACE 

(SEE NOTE) 

METAL 
TARGET 
FLANGE 

1.020 
+•030 
- .035 

DIA. 

BASE 
JEDEC NEB-II 

9265-9494R4 

DIMENSIONS IN INCHES 

NOt0: Straight sides of masked portions are paral lel to 
the plate passing through tube axis and short pin. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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TYPICAL LIGHT—TRANSFER CHARACTERISTICS 
ILLUMINATION:UNIFORM OVER PHOTOCONDUCTIVE LAYER. 
SCANNED AREA OF PHOTOCONDUCT VE LAYER= I/2 x3/8 

FACEPLATE TEMPERATURE=30°C APPROX. 
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TYPICAL PERSISTENCE CHARACTERISTIC 
 INITIAL HIGHLIGHT SIGNAL -OUTPUT MICROAMPERES=0.3  
 SCANNED AREA OF PHOTOCONDUCTIVE LAYER= 1/2x3/8'  
 FACEPLATE TEMPERATURE=30°C APPROX. 
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TYPICAL PERSISTENCE CHARACTERISTICS 

INITIAL HIGHLIGHT SIGNAL-OUTPU7~ MICROAMPERES=0.3 
SCANNED AREA OF PHOTOCONDUCT VE LAYER=U2 'x 3/8' 
FACEPLATE TEMPERATURE=30' C APPROX. 
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MULTIPLIER PHOTOTUBE 

14-STAGE, HEAD-ON, FLAT-FACEPLATE TYPE WITH 4-7/16" 

CURVED, SEMITRANSPARENT CATHODE AND EXTENDED 5-I I RESPONSE 

VERY-SHORT TIME-RESOLUTION CAPABILITY 

DATA 

General: 

~Speciral Response Extended 5-11 (See Curve) 
avelength of Maximum Response   4200 ± 500 angstrom 
Faceplate, with flat 
external surface   Ultraviolet-Transmitting Glass 

Cathode, Semitransparent: 
Shape  Curved Circular 
Window: 

Area   15.5 sq. in. 
Minimum diameter   4-7/16 in. 
Index of refraction  1.468 

Direct Interelecirode Capacitances 
(Approx.): 
Anode to dynode No. 14  2.4 µµf 
Anode to all other electrodes  5 µµf 
Dynode No. 14 to all other electrodes 7 µµf 

Maximum Overall Length   11-1/8" 
Seated Length  9-3/4" ± 1/4" 
Envelope   ~ See Dimensional Outline 
Cathode Terminal   Metal Flange 
Qperating Position   Any 
Weight (Approx.)   1 lb 14 oz 
Socket   Alden Part No.435S$A, or equivalent 
Base .Small-Button Thirtyfivar 21-Pin (JETEC No.E21-40) 

Basing Designation for BOTTOM VIEW   21A 
Pin 1-Grid No.1 
Pi n 2 - Dynode No. l 
Pin 3 - Dynode No.3 
Pin 4 - Dynode No.5 
P i n 5- Dynode No. 7 
Pin 6 - Dynode Na.9 
P i n 7 - Dynode No 11 
Pin 8 - Dynode No. 13 
Pin 9 -Grid No.3 (Ac-

celerating 
Electrode.) 

Pin 10 - No Connec-
tion 

P i n 11- Anode srtoar METAL 
PI n 12 -Dynode No. 14 

IN
PINx FLANGE 

P i n 13 - Dynode No. 12 gRECTION OF LIGHT: 
Pi n 14 -Dynode No. 10 INTO END OF EIULB 

r ! 
Pin 15 -Dynode No.B 
Pin 16 - Dynode No.6 
Pin 17 - Dynode No.4 
Pin 18 - Dynode No.2 
Pin 19 - No Connec-

tion 

Pin 20 -Grid No.2 
P i n 21- No Connec-

tion 
Metal Flange-

Cathode 

8-57 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
RADIO CO RPORAiION OF AMERICA. MARRISON, NEW JERSEY 
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MULTIPLIER PHOTOTUBE 

Maximum Ratings, Absolute Values: 

DC ANODE-SUPPLY VOLTAGE  3400 max. volts 
DC SUPPLY VOLTAGE BETWEEN DYNODE No. 14 
AND ANODE  400 max. volts 

DC SUPPLY VOLTAGE BETWEEN CONSECUTIVE 
400 max. volty 

DC SUPPLY VOLTAGE BETWEEN GRID No.3 
AND DYNODE No.13   500 max. volts 

DC GRID—No.2 SUPPLY VOLTAGE  1500 max. volts 
DC SUPPLY VOLTAGE BETWEEN GRID—No.2 
AND ANODE  2300 max. volts 

DC GRID—No.1 SUPPLY VOLTAGE  1200 max. volts 
DC SUPPLY VOLTAGE BETWEEN DYNODE No.1 

AND GRID No  2   400 max. volts 
AVERAGE ANODE CURRENT   2 max. ma 
AMBIENT—TEMPERATURE RANGE  —125 to +75 °C 

Characteristics Range Values for Equipment Design: 

Under conditions with supply voltage IE) across a voltage 
divider providing electrode voltages shown in Table I 

With E = 280o volts (ezceyt as noted), and with grid—
Xo.g, grid—No. i, and dynode—No.i voltages adjusted 

to give maximum gain 

Min. Nedian Nax. 

DYNODES 

Sensitivity: 
Radiant, at 4200 
angstroms   — 0.140 — amp/µw 

Cathode radiant, at 
4200 angstroms. — 0.046 — µalµw 

Luminous: 
At 0 cps  40 180 1500 amp/lumem 
With dynode No.14 
as output 
electrodef. - 108 amp/lumen 

Cathode luminous: 
With tungsten light 
source   40 60 µa/lumen 

With blue l ight 
source"~ 4 — Nz, 

Current Amplification — 3 x 106 -
Equivalent Anode-Dark-
Current Inputf■ , - 2 x 10—y 1.2 x 10~ 

— 26 x 10-5~ 156 x 10-5+
1 x 10-1 1
13 x 10—~~ 

Equivalent Noise Input*, 

~ W,t, ~,~#, ̀,~, m, ~,*: See next page. 

lumen' 
watt 
lumer 
watt 

8-57 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
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MULTIPLIER PHOTOTUBE 

Min. Nedian Max. 

Greatest Transit-Time 

Spread: 
Within a circle 
centered on tube 
face and having a 
diameter of-
3 inches 
4 inches  - 4 

0.5 - mil l iµsec 
- mil l iµsec 

With E = ggoo volts (e xcegt as noted), and with grid-
No.g, grid-No.l, and dynode-No.l voltages adjusted 

to give maximum gain 
Min, Median Max. 

Sensitivity: 
Radiant, at 4200 
angstroms   - 0.91 - amp/µw 

Cathode radiant, at 
4200 angstroms. - 0.046 - µalµw 

Luminous: 
At 0 cps  - 1200 - amp/lumen 
With dynode No. 14 as 

output electrodet. - 800 - .amp/lumen 
Cathode luminous: 
With tungsten l ight 

sources   40 60 - µa/lumen 
With blue l ight 

source" ~ 4 - - µa 

Current Ampl ification - 20 x 106

~ Averaged over any interval of 30 seconds maximum. 

# Under the following conditions: The l ight source isa tungsten—filament 
lamp operated at a color temperature of 2870° K. A l lgnt input of 

a 0.1 mic rolumen i5 used. The l oad res lstor has a Value of 0.01 meg ohm. 

I An output current of opposite Dolarity to that obtained at the anode 
may be provided Dy using dynode No.iu as the output electrode. With 
this arrangement, the load Is connected in the dynode—N o. 14 circuit 
antl the anode serves only as collector. This type of operation is 
suitable only for small output signals or for applications where 
l inearity is not required. 

~ Under the following contl itions: The light source isa tungsten—filament 
lamp operated at a color temperature of 2870° K. The value of l ight 
flux is 0.01 lumea~and 200 volts are appl ied between cathode and all 
other electrodes c ected togetheras anode.. The load resistor has a 
value of 0.01 megohm~ 

`~ Under the following contl itions: Light inc ident on the cathode is 
transmitted through a Dlue Pilter (C orning, Glass Code No.5113 polished 
to i/2 stock LHic kness) faom a tungsten—filament lamp oDe rat ed at a 
color temperature of 2870 K. The value of light flux on the filter 
is 0.01 lumen. The load resistor has a value of 0.01 megohm, and 
.200 volts are applied between cathode and all other electrodes connected 
together as anode. 

i FOr spectral characteri5t is OP this source, See Sheet SPECTRAL CHAR—
ACTERISTIC OF 28700 K LIGHT SOURCE AND SPECTRAL CHARACTERISTIC OF 
LIGHT FN OM 28700 K SOURCE AF TERPASSING THROUGH INDICATED BLUE FILTER 
at front of this section. 

~,R,l ~: See next page. 

5-57 ELECTRON Tt1BE DIVISION TENTATIVE DATA 2 
RADIO CORPORATION OF AMERICA, NARRISON, NEW JF RSFY 
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MULTIPLIER PHOTOTUBE 

'g Measured at a tube temperature of 25° C and with the supply voltage 
(E) adjusted to give a luminous sensitivity of 500 amperes per lumen. 
Dark current caused by thermion is emission and ion feedback may be 
reduced Dy the use of a refrigerant. 

~ For maximum signal—to—noise ratio, operation with a supply voltage 
(E) below 2000 volts is recommended. 

j Measured at u2oo angstroms. 
A Under the following conditions: Supply voltage (E) is 2800 volts, 
25° C tube temperature, tungsten light source of 2870° k interrupted 
ata low audio frequency to produce inc ldent radiation pulses alte rnating 
between zero and the value stated, The "on^ period of the pulse is 
equal to the "off" period. The output current is measured through a 
filter which passes only the fundamental frequency of the pulses. 

TABLE I 

VOLTAGE TO BE PROVIDED BY DIVIDER 

Between 
3.8'~ of Supply 
Voltage (E) 

Multiplied By 

Cathode and Grid No.1 
Cathode and Grid No.2 
Grid No.2 and Dynode No.i 
Grid No.2 and Dynode No.2 
Dynode No.2 and Dynode No.3 
Dynode No.3 and Dynode No.4 
Dynode No.4 and Dynode No.5 
Dynode No.5 and Dynode No.6 
Dynode No.6 and Dynode No.7 
Dynode No.7 and Dynode No.8 
Dynode No.8 and Dynode No.9 
Dynode No.9 and Dynode No.10 
Dynode No. 10 and Dynode No.11 
Dynode No.11 and Dynode No.12 
Dynode No. 12 and Dynode No.13 
Dynode No. 13 and Dynode No.14 
Dynode No.14 and Anode 
Anode and Cathode 

2 approx.` 
11.5 

1 approx.' 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

26.5 

'~ Adjusted to give maximum gain. 

OPERATING CONSIDERATIONS 

Connection to the metal }Lange is made by a spring—finger 
ring bearing against the edge of the flange. 

The o¢erating stability of the 7046 is dependent on the 
magnitude of the anode current and its duration. When 
the 7046 is operated at high average values of anotle cur—
rent, a drop in sensitivity (sometimes cal led fat iguel 
may be expected. The extent of the drop below the tabu—
lated sensitivity values depends on the severity of the 
operating conditions. After a period of idleness, the 

8-57 ELECTRON TUBE DIVISION TENTATIVE DATA; 2 
RADIO COIPORATION OE AMERICA, HAR[ISON, NEW IE RSEY 
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MULTIPLIER PHOTOTUBE 

7046 usual ly recovers a substantial percentage of such 
loss in sensitivity. 

The use of an average anode current wel l be low the maxi—
mum—rated value of 2 mi l l iamperes is recommended when 
stabi l ity of operation is important. When maximum sta—
bi l ity is required, the anode current should not exceed 
100 microamperes. 

With certain orientations of the 7046, it wi l l be ob—
served that the earths magnetic field is sufficient to 

cause a noticeable decrease in the response of the tube. 
To prevent such decrease in response of the tube, magnetic 
shielding must be provided. A suitable shield may be 
obtained from James Mi l len Mfg. Co., Malden, Mass. by 
ordering Part No.80805 P. In general, it is recommended 
that the shield be connected to cathode potential. 

8-57 ELECTRON TUBE DIVISION TENTATIVE DATA3 
RADIO CORPORATION OF AMf RICA, HARRISON, NEW IE RSEY 
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MULTIPLIER PHOTOTUBE 

 51/y~ MAX. 

 5'31/16 
FACE-

(SEE NOTE) CIE--4 716 MIN. DIA. 

PHOTO-
CATHODE 

PHOTO-
CATHODE 
METAL-
FLANGE 

TERMINAL 

 7   

4 9/16 ~ 1/ 16 

2 3/4 

t 1/8

3 ~ 1/ 16 

SMALL-BUTTON 
THIRTYFIVAR 
21 PIN BASE 

JETEC N~ E21-40 

I"MIN. 

93/4
t /q' 

5 /2 

~~! ~~~ 

I I /8
MAX, 

92CM-9346 

OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY DIRECTION 

FROM THE PERPENDICULAR ERECTED AT THE CENTER OF BOTTOM OF 

THE BASE. 

NOTE: WITHIN 4-7/16" DIAMETER, DEVIATION FROM FLATNESS OF 

EXTERNAL SURFACE OF FACEPLATE WILL NOT EXCEED 0.015" FROM 

PEAK TO VALLEY. 

8-57 ELECTRON TUBE DIVISION 
RADIO CO¢PO¢ATION Of AMERIU, HA¢RISON, NEW JERSEY 
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TENTATIVE 
SPECTRAL SENSITIVITY CHARACTERISTIC 

FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS 
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AVERAGE ANODE CHARACTERISTICS 
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/1TYPICAL ANODE-DARK- CURRENT CHARACTERISTIC 
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 LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF 
THE SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER 
WHICH PROVIDES VOLTAGES AS FOLLOWS: 
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ANODE 8 CATHODE 
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CHARACTERISTICS 

10000 
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EQUIVALENT-NOISE-INPUT CHARACTERISTIC 

CATHODE -TO-GRID
GRID-Ns2-TO-DYNODE-N?2 
DYI-TO-DY2
DY2-TO-DV3 

ETC.THRU 
DYIq-TO-ANODE 

GRID-N^I VOLTAGE,GRID-N"3 
DYI VOLTAGE 
ANODE CURRENT. 

BANDWIDTH ~C PS~ 
LIGHT SOURCE 
R VPTED AT 90 
ALTERNATING 
VALUE SHOWN 
TEMPERAT~1REt°ON" 
EOUAI TO AOFf' 
CURRENT=RMS 

-N'2 VOLTS=1215 
(DV2)VOLTS=212 

VOLTS=106 

VOLTAGE, AND 
ADJUSTED FOR MAXIMUM 

= I 
TUNGSTEN AT 2670' KINTER-
CPS TO PRODUCE PULSES 

BETWEEN ZERO AND FLUX 
FOR ANY GIVEN TVBE 

PERIOD OF PULSE 
PER OD. RMS S GNAT 
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EFFECT OF MAGNETIC FIELD ON ANODE CURRENT 

1 1 1 1 1 1 1 I1 1 1 1 1 1 1 1 L I I I I I I 1 I I I I I I I I I I I~ I 

CATHODE—TO—GRID—N~2 VOLTS=1215 
GRID—Ns2—TO—DYNODE—N?2 (DY2) VOLTS=212 

DYI —TO—DY2 
DY2—TO —DY3 VOLTS=106 
ETC.THRU 

DYIq—TO—ANODE 

GRID—N'I VOLTAGE, GRID—N?3 VOLTAGE, AND DYI 

VOLTAGE ADJUSTED FOR MAXIMUM ANODE 

CURRENT. 
MAGNETIC FIELD IS PERPENDICULAR TO DYNODE 

SPACERS AND IS CENTERED BETWEEN 
CATHODE &DYNODE N' I. 

POSITIVE VALUES ARE FOR LINES OF FORCE 
FROM RIGHT TO LEFT WITH INDEX PIN OF 
BASE TOWARD RIGHT OF OBSERVER. 
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XENON THYRATRON 
NEGATIVE—CONTROL TRIODE TYPE 

FORCED—AIR COOLED 

GENERAL DATA 

Electrical: 

Filament, Coated:' 
Voltage  2.5 ± 5% ac volts 
Current at 2.5 volts   92 amp 
Minimum heating time, prior to 

tube conduction  60 sec 
Direct Interelectrode Capacitances:°
Grid to anode  44 µµf 
Grid to filament.   7.5 µµf 

Ionization Time (Approx  )   10 µsec 
Deionization Timed   1000 µsec 
Maximum Critical Grid Current for 

instantaneous anode volts = 650 50 µa 
Peak Tube Voltage Drop See Characteristics Range Values 
Maximum Commutation Factor®  400 va/µsect 
Grid Control Ratio (Approx.): 
Under conditions: 10000—ohm grid 
resistor, returns to fi lament 
terminal FS, voltage on filament 
terminal F in phase with anode 
voltage (with respect to voltage 
at FS), anode voltage between 100 
and 700 volts, and plate load 
of 2000 ohms   100 

Mechanical; 

Operating Position  Any 
Maximum Overall Length   11.8" 

2  88" 
4  62" 

Weight (Approx.)   3 lbs 
Bulb  T36 
Terminal Connections (See Dimensional OutlineJ: 

Maximum Radius (Including grid terminal) 
Maximum Diameter (Excluding grid terminal) 

P 

P — Anode 

G —Grid 

F — F i 1 ament 

FS — F i 1 amen t 
Cathode 
Shield, 
Circuit 
Returns 

Air Flow   60 cfm 
The specified air flow, frorll a 2— to 3—inch diameter nozzle 
located about 12 inches from the anode end of the tube and 
on the tube axis, should be directed at the anode cup and 
permitted to flow freely around the outside of the anode 
cup, grid—seal band, and glass bulb. These requirements are 
for operation at sea level and at an ambient temperature of 

;,°,~,®: 5ee next page. 
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XENON THYRATRON 

30° C. At hlgheralt it udes and ambient tempe rat ures, the air 
flow must be increased to maintain the respective seal 
temperatures and the anode temperature within maximum ratings. 

Anode Temperature (Measured within 
1/2 inch of region where anode 
terminal blade joins anode surface)  300 max. °C 

Temperature °f Anode Seal, Grid 
Seals, and Filament Seals  180 max. °C 

Maximum Ratings, Absolute Values: 

For suy~ly frequency o} 2g to 6o cis 

Continuous 
Service 

Intermittent 
Servicel 

PEAK ANODE VOLTAGE: 
Forward  650 max. 650 max. volts 
Inverse  650 max. 650 max. volts 

GRID VOLTAGE: 
Peak, before tube con—
duction  —150 max. —150 max. volts 

Average, during tube 
conduction   —10 max. —10 max. volts 

ANODE CURRENT: 
Peak   160 max. 400 max, amp 
Average  40 max.~O 7 max.*O amp 
Fault, for duration of 
0.1 second maximum 4000 max. 4000 max. amp 

GRID CURRENT: 
Average positive 2.0 max. 2.0 max. amp 
Peak positive with 
anode negative 0.1 max. 0.1 max. amp 

AMBIENT—TEMPERATURE 
RANGE  —55 to +75 —55 to +75 °C 

Typical Operation: 

For intermittent ac control of X-ray tube bower 
utilizing inverse-parallel circuit of Fi g.x with 

anode-suq~ly frequency of bo cys 

"On" (Conduction) Period   2 sec 
"Off" (Non—Conduction) Period  34 sec 
RMS Anode—Supply Voltage   220 volts 
Grid—Bias Voltage  —50 volts 
Grid—Circuit Resistance  0.1 megohm 
Grid—Pulse Voltage   60 volts 
Anode Current (Per Tube): 

Peak   400 amp 
Average•   127 amp 

Load RMS Demand Current  280 amp 

~ ~,#`, ®,~,~,~,° *,~: See next page. 
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XENON THYRATRON 

Maximum Circuit Values: 

Continuous Intermittent 

Service Service 

Grid—Circuit Resistance. 0.1 max. 0,1 max. megohm 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Throughout Tube Life 

Note Min. Max. 

Fi lament Current  1 87 97 amp 
Peak Tube Voltage Drop  1 2 — 40 volts 
Peak Critical Anode Voltage 1 3 — 100 volts 

Note 1: With 2.5 volts rms on filament. 

Note 2: Witn peak anode current of u00 amperes provided by a half-cycle 
pulse from a 60-cps sine wave. Pulse recurs Once each second. 
Tube drop i5 meesu red by an Osci lloscope connected De tween anode 
and the filament terminal FS. The grid is tied to anode through 
a 10,000-ohm res i5t or. 

x ote 3: The voltage at terminal F is in phase with the anode voltage 
(with respect to voltage at filament terminal FS). Circuit re-
turns are made to terminal FS. Orid resistor = 0 to 100,000 ohms. 

' In Single-phase appl icat ions, to avoid excessive heating of the filament 
and for maximum tube l ife, the voltage at Filament terminal F should be 
in phase with the voltage at the anode terminal (with respect to volt-
age at Pilame nt terminal FS). All returns should be made to filament 
terminal FS in order to reduce the amount of rms current flowing through 
the filament and filament leads. In polyphase installations, quad rata re 
operation of the filament is recommended to reduce excessive heating 
of the filament antl Pilame nt leads Dy the anode-retufn Current. Is 
q uad nature operation, the filament and anode voltages Should be 90 
out oP phase for optimum results. However, ~n practical appl ications, 
nearly full real ization of the advantages Of this type of excitation 
is possible with the Pi lame nt and anode voltages between 60° and 120° 
out of phase. In polyphase oDe rat ion where the anode voltage Lransfe rs 
from one phase to an of her during the current-conduct ion pen od, quadra-
ture operation is obtained when the filament voltage passes through 
ze r0 at the center Of Lhe Current-C Ond action period. 

~ Without axternai 5hie ld. 

~` Measured by Capacitor-Discharge Method as described in •Standard on 
Electron TUDes: Methods of Testing, 1950 (50 IRE 7.52)' available from 
The Institute of Radio Engineers, 1 East 79 St., New York 21, N. Y. 
Also avails Dle in "Proceedings of the I.R.E.", Vo1.3 R, No. 9, page 1092 
(September 1950). Conditions of measurement involve anode-supply 
voltage (Epp) of 300 volts, grid-supply voltage (Ecc) of -150 volts, 
grid resistor (rg) of 5000 ohms and anode current (Ip) of 23 amperes. 

® Commutation factor is the product oP the rate of current decay in 
amperes per is ro econtl just before contl ucticn c s ntl the rate of 
inverse-v oltage Sr ise in volts per mic rosecondasf ollowing current 
conduction. 

• Continuous Service is defined as service where conduction recurs for 
each cycle of the anode-Supply voltage. 

Intermittent Service is defined as service where conduction does not 
take place a5 often a5 every cycle of the anode-Supply voltage. 

~ Averaged over any period oP 15 seconds ma%imam. 

~ This rating appl ie5 when the average or the rms load current is at a 
maximum with res pect to the phase-retard angle. This condition obtains 
with Zero phase-retard engle. As the phase-retard angle IS Inc teased, 
the average or rms load current is re0 uc ed but the severity of duty 
on the 7086 is not reduced. 

* ~ , See next page. 
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XENON THYRATRON 

The angle of phase retard is the angle by which the grid signal (or 
the resultant tube conduction) lags the time at which the incoming and 
O utgoing tubes have equal instantaneous values Of voltage from the 
sinusoidal supply. 

~ Averaged over any period of 96 seconds maximum. 

~ Averaged over the 'on• period of 2 seconds. 

OPERATING CONSIDERATIONS 

The mounting may support the 7086 in any position. A 

suitable mounting arrangement is provided by the use of three 
insulated I/4-loch-diameter studs set perpendicularly in a 
rigid surface at locations which are spaced to correspond with 

the spacing of the terminal holes as shown on the Dimensional 

Outl ine. The studs should extend a minimum distance of 5 

inches out from the surface, and should be threaded for a min-

imum length of 2 inches on their free end. Place a nut fol lowed 
by a brass or copper washer on each stud so that I-I/2 inches 

of the free end extends beyond the washer. Then mount the 

tube by sl ipping the holes of the tube's terminals onto the 

studs. The terminal lugs of the connecting leads to the tube 

can then be sl ipped onto their respective studs. Tighten the 

connection with a second nut on each stud. In order not to 
subject the glass-to-metal seals to stress which may damage 
them, use two wrenches--one on each side of the tube terminals 
when tightening a connection. 

Fi lament leads should be made of No.2 stranded copper wire, 
or equivalent. The tube end of the wire lead should be hard 
soldered to a 225-ampere Iminimuml copper terminal lug. Be 

sure that this terminal lug is placed in direct contact with 

the fi lament terminal before tightening the nut. 

The anode lead should be made of No.5 copper wire, or 

equivalent, and terminate at the tube end in a 150-ampere 

Iminimuml copper terminal lug. 

The grid lead should terminate at the tube end in a lug 

that may be fastened tothe grid terminal by a No.6 screw h nut. 

Sufficient anode-circuit resistance, including the tube 
Load, must be used under any conditions o.f oyeration to 9re-
vent exceeding the current ratings of the tube. 

4-58 ELECTRON TUBE DIVKION TENTATIVE DATA 2 
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XENON THYRATRON 
Numerical Relationships Among Electrical Quantities 

E = Trans. Sec. voltage (RMs) I l = RMS Load Current 

Eav = Average DC Output Voltage I p = Anode Current (RMS) 

EDmf = Peak Forward Anode Voltage I pm = Peak Anode Current 

Eomi = Peak Inverse Anode Voltage Pac = Average Power in Load 
Em = Peak OC Output Voltage pal = Line Volt-Amperes 
Er = Major Ripple Voltage (RMS) Pap = Trans. Pri. Volt-Amperes 
f = Supply Frequency Pas = Trans. Sec. Volt-Amperes 

f r = Major Ripple Frequency PCc = DC Power (Eav x lav) 
lav = Average DC Output Current Pp = Peak Load Volt-Amperes 

Ib = Average Anode Current 

Note: Conditions assumed involve sine=nave su~gly; zero 

voltage drob in tubes; no losses in trans}ormer and cir-

cuit; no back em} to the load circuit; and no phase-back. 

RATIO Fig. l Fig.2 Fig.3 Fig.4 Fig.5 

Voltage Ratios 

E/£av - - 2.22 I. I I I. I I 

E bmi/E 1.41 1 .41 1.41 2.83 1.41 

E bmi/Eav - - 3.14 3.14 1,57 

Em/Eav - - 3.14 1.57 1.57 

E r/Eav - - I. I I 0.472 0.472 

E bmf/E:

Resistive Load 1,41 1 .41 1.41 1.41 1 ,41 
Inductive Loads 1.41 1.41 1 .41 2.83 1.41 

Frequency Ratio 

f r /f - - I 2 2 

Current Ratios 

I b/lav - - I 0.5 0.5 

Resistive Load 

I p/lav - - 1.57 0.785 0.785 

I pm/l av - - 3.14 1.57 1 .57 

I pm/I b 3.14 3,14 3.14 3.14 3.14 

I l /I b 2.22 2.22k* - - -

Inductive Load• 

I p/l av - - - 0.707 0.707 

I pm/l av - - - I 1 

I pm/I b - - - 2 2 

I b/lav - - - 0.5 0.5 

~,*: See next page. 
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XENON THYRATRON 

RATIO Fig. l Fig.2 Fig.3 Fig.4 Fig.5 

Power Ratios 

Pac/I bEbmf 
Resistive Load 

Pas/Pdc

PaP/Pdc

Pal/Pdc

Inductive Load 

Pas/Pdc

PaP/Pdc

Pal/Pdc

1.57 

— 

— 

— 

— 

— 

— 

I.57 

— 

— 

— 

— 

— 

— 

— 

3.49 

2.69 

2.69 

— 

— 

— 

— 

1.74 

1.23 

1.23 

1.57 

I. I I 

I.I I 

—

1 .24 

1.24 

1.24 

I .I I 

I.1 1 

I.I I 

~ The use of a Large filter—input choke is assumed except for the circuit 
of Figs.i antl 2. 

~ k = 1/2 number of turns in secondary of transformer 7p div itled Dy the 
number of turns in the primary of Tp. 

CIRCUIT 
Single-Phase 

MAX. 
TRANS. 

SEC. VOLTS 
(RMS) 
E 

APPROX. 
DC OUTPUT 
YOLTS TO 
FILTER 
Ea„ 

MAX. 
DC OUTPUT 
AMPERES 

lav 

MAX. 
DC OUTPUT 

KN TO 
FILTER 

Pdc 

MAX. AV. 
AC OUTPUT 

KVA 

Pac 

Fig.l 
Inverse-Parallel 

(AC Voltage Cont rol l 

Intermittent Service 

Continuous Service 

460 

460 

- 

- 

_ 

- 

_ 

- 

J130~ 
l 7~ 
40~ 

Fig.2 
Full-Nave 

Reflected Impedance 
(PC voltage Cont rol l 4E0 - - - a0~ 

Fig.3 
Nalf-Nave 

(DC Voltage Control ) 460 205 aG 8 -

Fig.4 
Full-Nave 

IDC Voltage Cont rol l 
fVith Resistive Load 
Nith Inductive Load 

230 
230 th 

205 8~ 
80 

16 
16 

-
-

Fig.5 
Series 

IOC Voltage Control ) 460 41C 80 32.5 — 

~ Undef tdntlition5 with ^on• period of seconds and `off• period of 

3u seconds. 
Averaged over any period of j6 seconds maximum. 
Averaged over any period of 15 seconds maximum. 

...r 
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OPERATIONAL RANGE 
OF CRITICAL GRID VOLTAGE 

RANGE IS FOR CONDITIONS WHERE: 
E~=2.5 VOLTS AC ±SQ!°.CIRCUIT RETURNS TO FILAMENT TERMI-

NAL FS. FILAMENT VOLTAGE AT TERMINAL F IN PHASE 
WITH ANODE VOLTAGE (WITH RESPECT TO VOLTAGE AT FS~. 

THE RANGE INCLUDES INITIAL AND LIFE VARIATIONS OF 
INDIVIDUAL TUBES. 

GR D RESISTOR = 0 TO 100000 OHMS 
AMBIENT -TEMPERATURE RANGE=-55° T0+75° C 

  r~sn"acY~~Z~i°iw~B~~oswaww c 
 ~_.Piwi~r°°3~nnMuw'xP°i~i ~{~°vs~io°..~ 
 iii  !~ 

„M~~gg~$g~iieivaD°i'nier°.ryi~ 

...................ii...~L:'_I'u`e~e geii~iciiwiin~~""wso  ~.:.  ~~ 
 i:`z3o 

-20 - 5 - 0 -5 0 
DC GRID-SUPPLY VOLTS 

5 

92CS - 9436 

SHIFT OF TYPICAL CONTROL CHARACTERISTICS 
WITH CHANGE IN FILAMENT PHASING AND CIRCUIT RETURN 

Ef= 2.5 VOLTS AC 
GRID RESISTOR=10000 OHMS 
*BETWEEN FILAMENT VOLT- 

AGE AT TERMINAL F AND 
ANODE VOLTAGE (WITH 
RESPECT TO VOLTAGE AT 
FS), 

CURVE 
PHASE 

ANGLE ~ 

CIRCUIT 
RETURN TO 
FIL. TERM. 

q 0° FS 
g 180° F 
C 0° F 
D 180° FS 

I I I ~ I I ~ I ~+ 

N
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P
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ELECTRON TUBE DIVISION 
RADIO CORRORAiION OE AMERICA, HARRISON, NEW 1E0.5FY 92CS-9426 



7086 

XENON THYRATRON 

•81'±.03 ~{ 

ANODE TERMINAL 

METAL CUPPED 
ANODE 

METAL 
SURFACE-" 

T36 BULB 

FILAMENT TERMINAL. 
CATHODE SHIELD 

~` r .44"3.03" 

,406"3A07" 1 
I.I"3.2" 

r--3.6" MAX. 

.6" MAX. 

.50" 3.03' 

.75"3.03" 

3A0 3.03" 

3.5~, 
3.3 

5 MAX. 

~62"MAX. 

.030" 2.005 

10.5„" 
22 

FILAMENT 
TERMINAL 

II B" 
MAX. 

.56 2.04 

4-58 ELECiBON TUBE DIVISION 
RADIO CORPORATION Of AMERIU. NARRISON, NEW 1Et5ET 

CE-9424A 



7086 
XENON THYRATRON 

2.31~R. MAX 

TOP VIEW 

BOTTOM VIEW 

92CJ-9424 

GRID TERMINAL 

156"iA07" 

.16" i.02" 

2.88" R. MAX. 
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SHIFT OF CONTROL CHARACTERISTICS 

WITH CHANGE IN GF21D-RESISTOR VALUE 
E f = 2.5 VOLTS AC 

BETWEEN FILAMENT 
VOLTAGE AT TERMI-
NAL F A(JD ANODE 
VOLTAGE WITH RE-
SPECT TO VOLTAGE 
AT FS). 

GRID 
CURVE RESISTOR 

MEGOHMS 

A 0.01 

B 0.1 

CIRCUIT 
RETURN TO 
FIL. TERM. 

FS 

FS 

PHASE 
ANGLE ~ 

0 

C FS 0 

1 

a 

1000 

h 
750 J 

O 

W 

500 p 
2 
a 
Y 
Q 

250 a 

-2s -zo - 5 - o -s 0 
DC GRID-SIJPPLY VOLTS 

92CS - 9437 

TYPICAL GRID CHARACTERISTICS 
DURING TUBE: CONDUCTION 

_ _ 1 ~'_~i 
1~1~1 11111~1~1~11 

1~ 
iii~~:~ 

' ISI~!= 

~ 11  1~1~~ "  I~~ 
~~~~~~ L ~ ~ ri 

il~lilltllƴI=~ i~~l~I~ ---- : a.   

 '::i  ........'ll III.A.. 
Ef=2.SVOLTS AC 
CIRCUIT RETURNS TO FILAMENT 

TERM NAL FS. 
GRID RESISTOR = 0 OHMS 

7 

~:n:~_ 
I~rlil~l~i~   

fi 

0 

W 

0.5 w a 
f 
a 
0 

0 
I.0 

I, 5 

I 
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,~ 
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7086 
CURRENT DEMAND CHARACTERISTIC 

AC VOLTAGE CONTROL SERVICE 

DUTY-pER CENT:(TIME fJON~RATED  
AVERAGING TIME)x 100. 

C RCU T TWO TUBES CONNECTED 
IN INVERSE PARALLEL. 
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7086 

XENON THYRATKON 

AC Voltage Control 

SINGLE-
PHASE 

SUPPLY 

FIG.1 SINGLE-PHASE INVERSE-PARALLEL 

PHASE SHIFTER 

SINGLE-
PHASE 

SUPPLY 

FIG.2 FULL-WAVE SINGLE-PHASE 
REFLECTED IMPEDANCE 

Devices and arrangements shown or described herein may 
use Patents of RCA or of hs rs. Information contained 
herein is furnished without respens ib i t ity Dy RCA for 
its use and without prejudice to RCA's patent rights. 

4-58 ELECTRON TUBE DIVISION 
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7086 
XENON THYRATRON 

DC Voltage Control 

PHASE SHIFTER 

SINGLE-
PHASE 
SUPPLY 

FiG.3 HALF-WAVE SINGLE-PHASE 

PHASE SHIFTER 

SINGIE-
PHASE 
SUPPLY 

FIG.4 FULL-WAVE SINGLE-PHASE 

PHASE SHIFTER 

SINGLE 

/ PHASE SU. PLY 

~~. 

FIGS SERIES SINGLE-PHASE 

NOTES 

E~~=GR1D-BIAS SUPPLY VOLTAGE 
Ry =GRID CIRCUIT RESISTANCE 
T=PEAKING TRANSFORMER 
IN FIG. 5, THE RECTIFIER TUBES 

MAY BE USED AS DIODES. 
THE 7086 IS USED AS A 
DIODE BY CONNECTING THE 
GRID TO FILAMENT TERMINAL 
FS. 

92CL-9438 

ELECTRON TUBE DIVISION 
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7112 
MAGNETRON 

TUNABLE TYPE 
FORCED—AIR COOLED INTEGRAL MAGNET 

For use as a pulsed oscillator 
at /requencies between 8500 and 9600 Nc 

The 'J112 differs from the ryiio and the 7zii only mechani—
cally in the location of the tuning control and themicrom—
eter—ty¢e indicator ¢rovided to facilitate frequency cali—
bration of each tube. The ryi22 features a tuning shaft which 
¢ermits the use of a remote control for adjustment. The 7112 
is the same as the 7iio exce¢t for the following items: 

Mechanical: 

Tuning Shaft with Associated Cal ibraUed Indicator: 
Revolutions ~Approx.) to cover fu1P 
range of 8500 to 9600 Mc  

OPERATING CONSIDERATIONS 

25 

The 71 12 can be tuned in the same manner as the 71 10 ex—
cept that a screw—driver slot is provided in the tuning shaft. 
If desired, a flexible coupl ing may be attached to this shaft 
and the tube tuned remotely. The design of the 71 12 provides 
an essential ly c onst ant operating frequency without requiring 
a positive mechanical lock even though the tube is subjected 
to vibration. 

6-59 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA. HA[[ISON, NEW IE ASEY 
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7112 
MAGNETRON 
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7112 

MAGNETRON 
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MAGNETRON 

DETAIL A 

~i i/2MAX~ 

HEATER '`~"~-~'~~ 
TERMINAL 

HEATER-
CATHODE. 
TERMINAL 

.516" 156" 
MINVM'°`X• 

(NOTE 6) I

f  .540"x'005"  
I-ƷI 

-.008 ~~ 
.610  Ih

.750- ;I 

SEE NOTE 8 ~'~ 

I.g"TO 3/6~3q MIN. 

(NOTE 5) 
I 
I_ I II {I25"• 010"(NOTE 7) 
F~ J69"x.005" 

' tt .250"3.015" 

l:—

~.830" ~ 005" 
92C5-898181 

DETAIL 6 

Bottom View 

-.I ~~.218"+.005" 

-+I l.i f -̀-I %8 MAX. 
(~ DIA. 

-"I k-.250"t.002" 
DIA. 

6-59 ELECTRON TUBE DIVISION 
RAD10 CORPORALION OF AMERIG, NARRi50N, NEW JE45EY 

CE-898181 
—9697C 



7112 

MAGNETRON 

REFERENCE PLANE A IS DEFINED AS THE PLANE THROUGH THAT 
PORTION OF THE MOUNTING FLANGE DESIGNATED AS ANNULAR SUR-
FACE D. 

REFERENCE PLANE BIS 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. 

NOTE I: SURFACE E OF THE WAVEGUIDE 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 3/64" 
AND WHOSE AXIS IS PERPENDICULAR TO REFERENCE PLANE A AT 
THE SPECIFIED LOCATION. 

MOTE 9: ALL POINTS ON THE MOUNTING FLANGE WILL LIE WITHIN 
0.015" ABOVE OR BELOW REFERENCE PLANE A. 

NOTE K: THE LIMITS INCLUDE ANGULAR AS WELL AS LATERAL DEVI-
ATIONS. 

NOTE 5: THESE DIMENSIONS DEFINE EXTREMITIES OF THE 0.169" 
INTERNAL DIAMETER OF THE CYLINDRICAL HEATER TERMINAL. 

NOTE 6: THESE DIMENSIONS DEFINE EXTREMITIES OF THE 0.540" 
INTERNAL DIAMETER OF THE CYLINDRICAL HEATER-CATHODE TER-
MINAL. 

NOTE 7: NO PART OF THE CONNECTOR DEVICE FOR THE HEATER 
AND HEATER-CATHODE TERMINALS SHOULD BEAR AGAINST THE UN-
DERSIDE OF THIS LIP. 

NOTE 8: THE HEATER TERMINAL AND THE HEAT ER-CATHODE TER-
MINAL ARE CONCENTRIC WITHIN 0.010". 

NOTE 9: ANODE TEMPERATURE MEASURED AT JUNCTION OF WAVE-
GUIDE AND ANODE BLOCK. 

NOTE 10: CATHODE TEMPERATURE MEASURED HERE. 

6-59 ELECTRON TORE DIVISION 
RADIO COR'ORATION Of AMERIU, NARRISON, NEW )EtSEY 

CE-9697D 
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7183 
DISPLAY STORAGE TUBE 

DIRECT-VIEW TYPE 

WRITING GUN: 

MAGNETIC DEFLECTION 

ELECTROSTATIC FOCUS 

General: 

4"-DIAMETER DISPLAY 

VIEWING GUN: 

NO DEFLECTION 

NO FOCUS 

DATA 

Writing Section Viewing Section 

Heater, for Unipotent ial 

Cathode: 

Voltage (AC or DC) 6.3 t 10% 6.3 t 10$ volts 

Current  0.6 0.6 amp 

Minimum Cathode Heating 

Time befo rent her 

electrode voltages 

are appl ied  — 30 sec 

Direct Interel ect rode 
Capacitances 

(Approx. ):o
Grid No. l to al l other 

tube electrodes. 7 7.5 µµf 

Cathode to al l other 

tube electrodes. 5 5 µµf 

Backplate to al l other 

tube electrodes. - 300 µµf 
Focusing Method  Electrostatic None 

~f lect ion Method. Magnetic None 

~f lect ion Angle ~ —

Phosphor   — PZO, Aluminized 

Fluorescence   — Yel low-Green 

Phosphorescence. — Yel lav-Green 

Minimum Useful Screen Diameter   4" 

Maximum Cueral l Length   1 1.62" 

Seated Length  1 1. 16" t 0.10" 

Maximum Tube Radius  3.00" 

Maximum Tube Diameter  5.19" 

Greatest Bulb Diameter   5.00" t 0.06" 

Ambient—Temperature Range  ~5° to +100° C 

Operating Position   Any 
Weight (Approx.)   I-3/4 IGs 

Terminal Connectors See Operating Considerations 

Bulb Terminals: 

Caps (Th reel  Recessed Smal l Cavity (JETEC No.J I-21 l 

Flexible leads ITWoI   See Dimensional Outline 

Base: 
Writing gun  Smal l—Button Neod itet rar 8-Pin IJETEC No. E>}49) 

Viewing gun Smal l—Button Miniature 7—Pin (JETEC No. E7—I I 

o, ~: See next page. 

9-58 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
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7183 
DISPLAY STORAGE TUBE 

eorrorn v I Ew 

i4i I5 -' 
~ y

;3~`/ 

!A1 )~~ ; 8 i 

i7j 

SOLID-LINE CIRCLES DEPICT 
MINIATURE 7-PIN BASE 

BROKEN-LINE CIRCLES DEPICT 
NEODITETRAR 8-PIN BASE 

WRITING SECTION 
Smal l-Button Neod itet rar Pin Base 

Pin I -Grid No. l Pin 6-Internal 
Pin 2 -Heater Connection —
Pin 3 -Heater ~ Not Use 
Pin 4- Internal Pin 7 -No Connec-

Connection — tion 

Do Not Use Pin 8 -Grid No.3 
Pin 5 -Cathode 

VIEWING SECTIIXJ 
Smal l-Button Miniature 7-Pin Base 

Pin I -Grid No.2 Flexible Lead ILargel-Screen 
Pin 2-Grid No. l 
Pin 3 -Heater 
Pin 4 -Heater 
Pin 5- Internal 

Connection —
~ Not Use 

Pin 6 - No Connec-
tion 

Pin 7 -Cathode 

Flexible Lead (Srnal l l- Backplate 
Recessed Cavity Cap: 

Located I-I/4" from Tube Face-Grid No.5 
Located 3" from Tube Face-Grid No.4 
located Near Viewing Gun-Grid No. 3, 

Grids No.4 
6 No.2 of 
Writing Gun 

Maximum Ratings, Absolute Values: 

Writing Section 

SCREEN VOLTAGE . 
PFAK BACKPLATE 
VOLTPGE. . 

°, ~, ~,* See nett page. 

Viewing Section 

10000 max.*' volts 

30 max.** volts 

9-58 ELECTRON TUBE DIVISION rENTQTiVE DATA 1 
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7183 
DISPLAY STORAGE TUBE 

Writing Section 

Equivalent Values 

Viewing Section 

Equivalent Values 

GRID-No. 5 
VOLTAGE. - - - 300 max.** volts 

GRID-No. 4 
VOLTAGE. 2900 max.*~ 150 max.** - 150 max.** volts 

GRID-No. 3 
VOLTAGE. IZ00 max.* - 2900 max.*~ 150 max.** volts 

GRID-No.2 

VOLTAGE. 2900 max.*~ 150 max.** 

CATHODE VOLTAGE. 

GRID-No. l 

VOLTAGE: 
Negative-bias 
value. 200 max.* 100 max.** volts 

Positive-bias 
value. 0 max.* 0 max.** volts 

Positive-peak 
value. 2 max.* 0 max.** volts 

PEAK HEATER-
CATHODE VOLT-
AGE: 
Heater nega-
tive with 

respect to 

cathode. 125 max.* 125 max.** volts 
Heater posi-

tive with 
respect to 
cathode. 125 max.* 125 max.** volts 

- -2750 max.**

- 150 max.** volts 

- - volts 

VIEWING SECTION** 

Operating Values and Typical Performance Characteristics: 

To prevent possible damage to the tube, allow the viewing-
gun beam current to reach normal operating value before 
turning on the writing-gun beam current, and keep the 

viewing beam on till the writing beam is turned of} 

Sc reen~Voltage   8500 volts 
OC Backplate Voltage   0 volts 
Grid-No.5 Voltage#   220 to 250 volts 
Grid-No.4 Voltage#   40 to 100 volts 

Grid-No.3 Voltage#~  
10 to 40** volts 

2510 to 2540* volts 

Grid-No.2 Voltage#   100 volts 
Grid-No. l Voltage#   0 to -75 volts 
Maximum Screen Current   0.6 ma 
Maximum Peak Backplate Current   2 ma 
Maximum Grid-No.5 Current

• 2.4 ma 

°, ~, ~,* ,*, #, t : See next page. 
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7183 

DISPLAY STORAGE TUBE 

Maximum Grid-No.4 Current  0.3 ma 
Maximum Grid-No.3 Current  0.5 ma 
Maximum Grid-No.2 Current+  0.08 ma 
Maximum Cathode Currentl  4 ma 
Number of Half-Tone Steps°  5 
Viewing Durat ions  20 sec 

Maximum Erasing-Un ifo rtnity Facto r:m

For 4"diameter area IA41   0.65 
For the 3.5"-diameter portion IA3 51 
centered on A4  0.50 

Resol ution~   50 l ines/in. 
Brig htnessu  1500 fl 

WRITING SECTION 

Operating Values: 

Equivalent Ya hies 

Grid-No.4 Voltage#~   2510 to 2540' 10 to 40" volts 

Grid-No.3 Voltage for focus 425 to 925' - volts 

Grid-No.2 Voltage#~   2510 to 2540' 10 to 4D" volts 

Maximum Grid-No. l Voltage for cutoff 

of undeflected focused spot -130' -2630" volts 
Cathode Voltage   - -2500" volts 
Maximum Grid-No.3 Current   -15 to +10 Na 
Maximum Peak Cathode Current. 4.5 ma 

VIEWING SECTION AND WRITING SECTION 

Maximum and Minimum Circuit Values: 

Grid-No. l-Circuit Resistance (Either gun)   I max. megohm 

Series Current-limiting Resistor (Unbypassedl 
in Grid-No.5 (Viewing-Section) Circuit  0.005 min. megohm 

Backplate-Lircuit Resistance  0.005 max. megohm 
Series Current-Limiting Resistance in 
Screen Circuit  I min. megohm 

Without external shield. 
See accoxyanying drawing C%-9578 showing angles of def iecti on. 

~ Grids No.4 8 No.2 of Writing Gun are connected together and to grid 
N o.9 of Viewing Gun within the tube. 

`~ Voltages are shown with respect to cathode of Viewing Gun. 

Y oltages are shown with respect to cathode of Writing Gun. 

# Adjusted for brightest, most uniform pattern. 

l  For conditions with comDi neO adjustment of grid—No.i voltage, grid—No.2 
voltage, grid—N o.3 voltaq e, and grid—N o.0 voltage to give brightest, 
most nlform pattern. After final adjustment, the grl d—No.1 oltage 
should not be more positive than —20 volts to maintain electrode current 
within Lhe maximum value indicated. 

~ Observed with an RCA-2F21 Monosc ope display. 

~~ Expressed in terms of the time required for the brightness of the 
unwritten background to rise from just lero brightness (viewing—beam 
cutoff) to SOS of saturated brightness. 

m ; ,u ~: See next page. 
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7183 

DISPLAY STORAGE TUBE 

m 
Determined as follows: With no erasing pulse, overscan the storage 
surface with writing Deam to obtain maximum pattern brightness. Then 
cut oft writing9 beam and adjust erasing pulse to obtain complete erasure 
in aDp roximat ely 10 seconds. Measure time (t ) from start of erasing 
t0 the fn52ant at which any area within the 4~ diameter (Or the j.5'-
Oiameter portion) is reduced to Dac kg ro und-brightness level, antl time 
(t ) from start of eras~i ng to the instant at which the entire area 
w Rhin Lhe LL" diameCef area (or the j.b"-diameter port iOn) i5 red UCed 
to background-brigghtness level. The erasing-uniformity factor is 
defined as (22  t i)/t Z. 

~ Measured by shrinking—raster met hotl at a display brightness of 50 per 
cent of saturated brightness and with grids No.[ d No.4 of Writing Gun 
at about +2500 volts with re 5pect [o cathode of Writing Gun. 

u Measured with entire storage grid writ ten to produce saturatetl bright—
ness and with screen at indicated voltage. 

~ The cathode of the Writing Gun is ope ratetl at about -2500 volts with 
respect to the Cathode of the Viewing Gun which i5 usually operated at 
ground potential. 

OPERATING CONSIDERATIONS 

Su ¢¢ort and shielding for the 7183 may be provided by a 
shield made of properly annealed high-permeabi l ity material. 
The screen lead and the backplate lead should be placed out-
side the shield. 

Terminal Connectors. The base ¢ins ofi the Neod itet rar 
$-pin base on the Writing-Gun neck fit the Ditet rar 8-contact 
connector, such as Cinch No.54A 18086, or equivalent. The base 

¢ins of the Smal l-Button Miniature 7-pin base on the Viewing-

Gun neck fit the Miniature 7-contact socket. The recessed 
cavitycads require standard flexible-lead connectors as used 
for television picture tubes. 

To ¢revent ¢ossible damage to the tube, al low the viewing-
gun beam curve nt to reach normal ope rating value before turning 
on the writing-gun beam current, and keep the viewing beam on 
ti l l the writing beam is turned off. 

9-58 ELECTRON TUBE DIVISION TENTATIVE DATA 3 
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7183 
DISPLAY STORAGE TUBE 

ANGLES OF DEFLECTION AND CENTERS OF DEFLECTION 
FOR WRITING GUN WHEN USED WITH ROTATING 
2-COIL YOKE AND STATIONARY 4-COIL YOKE 

E
 
S
U
R
F
A
C
E
 

O 

~O
f  wRiiCrfO

@fgMf 
F f 

` 

VIEWING-GUN AXIS  O  

UNDEprLE••~ NOTES B S C ~. .062 

p I.5" WRITING gEgM N7'  ERE'p~
T
27 ~ ~~ 

~ WRITING-GUN AXIS  
NOTE 

~OTE AA\`37 
k 

REFERENCE 
  LINE 

.5"MAX. 

92CM-9578 

ROTATING 
DEFLECTING 

YOKE 

.8 
MAX. 

1.3" 
MAX. 

STATIONARY 
CENTERING 
MAGNET 

NOTE A: CENTERING OF THE WRITING BEAM ON THE STORAGE SUR-

FACE IS NECESSARY FOR A CENTERED PPI DISPLAY. THE BEAM 

IS CENTERED BY SHIFTING IT FROM THE WRITING-GUN AXIS 

THROUGH AN ANGLE OF I I° WITH A CENTERING MAGNET WHOSE 

EFFECTIVE CENTER (A) IS LOCATED 1.3" FROM REFERENCE LINE. 

NOTE B: WITH ROTATING YOKE WHOSE EFFECTIVE CENTER OF 

DEFLECTION IBI IS LOCATED 0.5" FROM REFERENCE LINE, THE 

CENTERED WRITING BEAM (NOTE A) MUST BE DEFLECTED THROUGH 

AN ANGLE OF 32° TO SWEEP FULLY THE STORAGE SURFACE. 

NOTE C: WITH STATIONARY TV —TYPE YOKE WHOSE EFFECTIVE 

CENTER OF DEFLECTION (CI IS LOCATED 0.8" FROM REFERENCE 

LINE, THE CENTERED WRITING BEAM MUST BE DEFLECTED THROUGH 

AN ANGLE OF 32° TO SWEEP FULLY THE STORAGE SURFACE. 

MOTE D: WHEN ROTATING YOKE IS USED WITH UNC ENTER ED DIS-

PLAY, i.e., THE WRITING BEAM IS NOT CENTERED INOTE AI BUT 

STRIKES THE STORAGE SURFACE ON THE WRITING-GUN AXIS, AND 

WITH THE EFFECTIVE CENTER OF DEFLECTION OF THE ROTATING 

YOKE LOCATED 0.5" FROM THE REFERENCE LINE, THE UNC ENTERED 

WRITING BEAM MUST 8E DEFLECTED THROUGH AN ANGLE OF 56°

TO SWEEP FULLY THE STORAGE SURFACE. 

9-58 ELECTRON TUBE DIVISION 
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7183 
DISPLAY STORAGE TUBE 

~--5.19"MAX. DIA.-~ 

5.00" t.06"DIA. 

INSULATING 
TAPE 

4.56" 

6.81" 
i.13" 

11.16" 
l.10" 

11.82" 
MAX. 

79" 
MAX. 

NOTE LOO" 
MAX. 

L25"MAX, 
NOTE 2 

*AT REFERENCE LINE 
NOTE 1~ WITHIN THIS DISTANCE, NECK DIAMETER IS .920"MAX. 
NOTE 2~ W ITHIN ~ THIS DISTANCE, NECK DIAMETER IS .950" MAX. 

4.00" MIN. 
SCREEN DIA. 

SMALL-DIAMETER 
INSULATED 

rFLEXIBLE LEAD 

ENCAPSULATED 
JUNCTION 

A00"--.062" 
.50"MAX. 

1.25"2.19" 
+ 3.00" 

3. 9" 
RECESSED SMALL 

CAVITY CAPS 
JETEC N4 JI-21 

725" 
SCREEN MAX. 

LARGE-DIAMETER 
INSULATED IB" 

FLEXIBLE LEAD MIN. 

BACKPLATE 
SMALL-DIAMETER 

INSULATED 
FLEXIBLE LEAD 

EXHAUST-TIP 
COVER 

VIEWING-GUN NECK 

SMALL- UTTON 
MINIA URE 
7-PIN BASE 

JETEC NQ E7-I 

.51"MIN ~ 
WRITING-GUN 

NECK 

SMALL-BUTTON 
NEODITETRAR 
0-PIN BASE 

JETEC N>< EB-49 

ENLARGED 
BOTTOM VIEWS 
OF RASES 92CM-9580 

9-58 ELECTRON TUBE DIVISION 
RADIO CORRORAiION OF AMERICA, HARRISON, NEW JERSEY 
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7183 

TYPICAL CHARACTERISTIC 

VIEWING SECTION 
E~= 6.3 VOLTS 
BACKPLATE VOLTS*=0 GRID-N~4 VOLTS*
GRID - N~5 VOLTS*= 250 GRID - N°3 VOLTS*
GRID -N" 2 VOLTS*  = 100 GRID-N' I VOLTS*

* REFERRED TO CATHODE OF VIEWING GUN. 

2000 

Z 
W vJ 

~ I ~ 1500 
Nym 
W f 

W H J 1000 
~=I 
~~F 

O 

Q 
m ~ 500 

N 

0 

WRITING SECTION 
NORMAL OPERATION 

ADJUSTED FOR 
BRIGHTEST, MOST 
UNIFORM DISPLAY. 

4 6 8 
SCREEN KILOVOLTS 

10 12 

92CS-9553 

TYPICAL STORAGE—GRID CHARACTERISTIC 

VIEWING SECTION 

Ef= 6.3 VOLTS GRID-Ns4 VOLTS ADJUSTED 
SCREEN VOLTS*=8500 GRID-N~3 VOLTS FOR BEST 
BACKPLATE VOLTS*=0 GRID-NCI VOLTS COLLIMATION. 
GRID-N~5 VOLTS* =250 GRID- N°2 VOLTS = 100 
*REFERRED TO CATHODE OF VIEWING GUN. 

WRITING SECTION 
NORMAL OPERATION 

'/ 

l 

i 

125 

I N 
looms z w F

75 i0~ 
UF O 
~ m 

m W ~ 
50 WUW 
>~Q 
F'a¢ 

25 Q ~ 
J H 
W Q 
~ N 

-10 -8 -6 -4 -2 
STORAGE -GRID VOLTS* 

ELECTRON TUBE DIVISION 
v~pi0 COA.O R.iiON OF ♦M[F!U. HwPRiSON, t~EW IE RSEv 

0 

92CS-9554 



7183 

TYPICAL ERASURE CHARACTERISTICS 

VIEWING SECTION 

E f = 6.3 VOLTS 
SCREEN VOLTS*=8500 
BACKPLATE VOLTS*=0 
GRID- N~ 5 VOLTS * = 250 

N 
Z 
W N U N 
~w 

Z 
a I-
lu 
N ~ 
~ ED W 
Z O 
f W 2 F
(:) Q 
K K 
m ~ 40 

F-
W Q 
J N 

Q 
~` 

J O

K 

GRID-N~4 VOLTS 1 ADJUSTED 
GRID-N'3 VOLTS Jy FOR BEST 
GRID-N' I VOLTS COLLIMATION. 
GRID-N'2 VOLTS*= 100 

* REFERRED TO CATHODE OF VIEWING GUN. 

100 

80 

60 

20 

ERASING CONDITIONS 

  PULSE SHAPE; RECTANGULAR 
  PULSE DURATION; IOPSEG. APPROX. 
  PULSE REPETITION FREQUENCY: 

CURVES: 2000 PPS 
  ---- CURVE S00 PPS 

1 
t 

~~ 

5 

/~ 

0 

~  ~~ 

0 10 20 30 40 
TIME AFTER WRITING TO SATURATED BRIGHTNESS — SECONDS 

ELECTRON TUBE DIVISION 
RADIO CORPOGTION OF AME0.1G, NARRISON, NEW JERSEY 

92CM -9555 
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7198 

IMAGE ORTHICON 
MAGNETIC FOCUS MAGNETIC DEFLECTION 

Shock and vibration resistant 
For use under adverse enufronmentai conditions 

~9 

DATA 

fieneral: 

Heater, for Unipotential Cathode: 
Voltage LAC or DC)  6.3 t 10~ volts 
Current at 6.3 volts  0.6 amp 

Direct Interelectrode Capacitance: 
Anode to all other electrodes 12 }y.f 

Wavelength of Maximum Response. 4500 t 300 angstroms 
Photocathode, Semitransparent: 
Response 5-10 
Rectangular image (4 x 3 or 3 x 4 aspect ratio): 

Useful size of  1.8" max. diagonal 
Note: The size of the optical image focused on the 
photocathode should be adjusted so that its maximum 
diagonal does not exceed the specified value. The 
corresponding electron image on the target should 
have a size such that the corners of the rectangle 
just touch the target ring. 

Orientation Of. Proper orientation is obtained when the 
vertical or horizontal scan is es—
sential ly paral lel to the plane passing 
through center of faceplate and pin 7 
of the shoulder base. 

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Overall Length  15.20" t 0.25" 
Greatest Diameter of Bulb   3.00" t 0.06" 
Minimum Deflecting-Coil Inside Diameter   2.38" 
Deflecting-Coil Length  5" 
Focusing-Coil Length  10" 
Al ignment-Coil Length   0.94" 
Photocathode Distance Inside End of Focusing Coil 0.50" 
Operating Position See Otierating Considerations 
Weight (Approx  )  1 lb 6 oz 
Shoulder Base   Keyed Jumbo Annular 7-Pin 

BOTTOM VIEW' 

Pin 1-Grid No.6 
Pin 2 -Photocathode 
Pin 3 —Internal Connec—

t ion—Do Not Use 
Pin 4 —Internal Connec—

tion—Do Not Use 

~ See casing diagram on next Dage. 

Pin 5 —Grid No.5 

Pin 6 —Target 

Pin 7 —Internal Connec—
t ion—Do Not Use 

4-~i0 ELECTRON TUBE DIVISION 
RADIO COREORATION Of AMERIU, NARRISON, NEW lE[SEY 
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1°̀j/ 7198 

IMAGE ORTHICON 

End Base 

Pin 
Pin 
Pin 
Pin 

Pin 
Pin 
Pin 
Pin 
Pin 
Pin 

Pin 

Pin 
Pin 
Pin 

1 -Heater 
2-Grid No.4 
3-Grid No.3 
4 -Internal Connec-

t ion—Do Not Use 
5 - Dynode No.2 
6 - Dynode No.4 
7 -Anode 
S - Dynode No. 5 
9 -Dynode No.3 
10 -Dynode No.1, 

Grid No.2 
11-Internal Connec-

tion—Do Not Use 
12-Grid No.1 
13 -Cathode 
14 - Heat e r 

Small-Shell Diheptal 14-Pin 
(JEDEC Group 5, No. 614-45) 

BOTTOM VIEW 
DIRECTION OF LIGHT 
PERPENDICULAR TO 
LARGE END OF TUBE 

v 

WHITE INDEX LINE 
ON FACE 

Maximum and Minimum Ratings, Absolute-Maximum 

PHOTOCATHODE: 
Voltage  
Illumination 

OPERATING TEMPERATURE: 
Of any part of bulb  
Of bulb at large end of tube 
(Image section)  

TEMPERATURE DIFFERENCE: 
Between image section and any part 
of bulb hotter than image section 7.5 max. °C 

STORAGE-TEMPERATURE RANGE   -65 to +71 oC 
GRIC-No.6 VOLTAGE   -650 max, volts 
TARGET VOLTAGE: 

Positive value  10 max. volts 
Negative value  10 max. volts 

GRID-No.5 VOLTAGE   150 max. volts 
GRID-No.4 VOLTAGE   300 max. volts 
GRID-No.3 VOLTAGE   400 max. volts 
GRID-No.2 d DYNODE-No.l VOLTAGE   400 max. volts 
GRID-No.l VOLTAGE: 

Negative-bias value   125 max. volts 
Positive-bias value   0 max. volts 

DYNODE-No.2-TO-DYNODE-No.l VOLTAGE. 350 max. volts 
DYNODE-No.3-TO-DYNODE-No.2 VOLTAGE. 350 max. volts 
DYNODE-No.4-TO-DYNODE-No.3 VOLTAGE. 680 max. volts 
DYNODE-No.S-TO-DYNODE-No.4 VOLTAGE. 350 max. volts 
ANODE-TO-DYNODE-No.S VOLTAGE  100 max. volts 
ANODE SUPPLY VOLTAGE`   1850 max. volts 

Values: 

-650 max. volts 
50 max. fc 

71 max. °C 

20 min. °C 

4-60 ELECTRON iUlE DNKION 
RADIO COIEOIATION Of AMERICA. NAR RISON, NEW JERSEY 
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7198 

IMAGE ORTHICON 

PEAK HEATER—CATHODE VOLTAGE: 
Heater negative with respect to cathode. 125 max. volts 
Heater positive with respect to cathode. 10 max. volts 

Typical Operating Values: 

Photocathode Voltage (Image focus) -400 to -600 volts 
Grid-No.6 Voltage (Accelerator)—

Approx. 75% of photocathode voltage -300 to -450 volts 
Target-Cutoff Voltage•   -3 to +1 volts 
Grid-No.5 Voltage (Decelerator)_. 0 to 125 volts 
Grid-No.4 Voltage (Beam focus) 130 to 180 volts 
Grid—No.3 Voltage   225 to 330 volts 
Grid—No.2 & Dynode—No.l Voltage. 300 volts 
Grid—No.l Voltage for picture cutoff —45 to —115 volts 
Dynode—No.2 Voltage  600 volts 
Dynode—No.3 Voltage  800 volts 
Dynode—No.4 Voltage  1000 volts 
Dynode—No.5 Voltage  1200 volts 
Anode Voltage  1250 volts 
Target-Temperature Range   35 to 45 °C 
Minimum Peak-to-Peak Blanking Voltage  5 volts 
Field Strength at Center 
of Focusing Coil/  75 gausses 

Field Strength of Alignment 
Coil (Approx.)   0 to 3 gausses 

Performance Data: 

With conditions shown under Typical 
174erating Values and altitude ub,to 
60,000 feet (unless otherwise noted! 

Cathode Radiant Sensitivity 
at 4500 angstroms 

Anode Current (DC)—For Highl ight 
Illumination on Photocathode at 
0.01 footcandle 

Signal—Output Current (Peak to peak) 
Ratio of Peak—to—Peak Video—Signal 
Current to RMS Noise Current for 
Bandwidth of 9 Mc  See Curve 

Center Square—Wave Ampl itude Response"  See Curves 

Vibration Tests. These tests are performed on a sample lot 
bf tubes from each production run with highl ight i l lumina—
tion on photocathode of 0.003 footcandle. Tubes and their 
associated components# are vibrated on apparatus providing 
dynamic conditions simi lar to those described in MIL—E-
5272A°, paragraph 4.7.1. 

Resonance. Tubes and associated components# are vibrated 
(per the method of MIL-E-5272A°, paragraph 4.7.1.1) at 
25° C and. at vibration accelerations not exceeding l0 g 
'in each of. three mutual ly perpendicular axes for 3 hours 
or one mi l l ion cycles, whichever is less. After vibration, 

0  028 µalµw 

30 µa 
See Curve 

4~0 ELECTRON TUBE DIVISION 
RAp10 CORRORATION OE AME[IG, HARRISON, NEW JERSEY 

DATA 2 



7198 
IMAGE ORTHICON 

the center resolutiortof the tubes wi l l be at least 525 
l ines as determined with an RETMA Resolution Chart, or 

equivalent, with not more than 0.003-footcandle highl ight 

i l lumination on the photocathode. 

Cycling. Tubes and associated components'g are vibrated 

Iper the method of M1L-E-5272A°, paragraph 4.7.1.2 per-

taining to specimen without vibration isolators) in each 

of three mutual ly perpendicular axes at 25° C and at 

vibration accelerations not exceeding 5 g. On'e survey 

cycle is made for each axis. The cycle has a duration 

of one hour during which time the frequency is varied 

from 5 to 500 and back to 5 cycles per second. During 

this test, the tubes wi l l maintain center resolution ofi 

at least 350 l ines as determined with an RETMA Resolution 

Chart, or equivalent, with not more than 0.003-footcandle 

highl ight i l lumination on the photocathode. After 

vibration the center resolution, determined under the 

same conditions as above, wi l l be at least 5~5 f ines. 

Shock Tests, These tests are performed on a sample lot of 
tubes from each production run with no voltages appl ied 

to the tubes. Tubes alone are subjected -in these tests 

(per the method of MIL-E-5272A°, paragraph 4.15.2.1) to l2 

impact shocks of 30 g, each shock impulse having a time 

duration of I I t I mi l l iseconds. The intensity is within 

t 10 per cent as measured with a fi lter having a bandwidth 

of 0.2 to 250 cycles per second. The maximum g is reached 

in approximately 5-I/2 mi l l iseconds. The shock is appl ied 

in the fol lowing directions: a) vertical ly, perpendicular 

to longitudinal axis, 3 shocks in each direction; b) hori-

zontal ly, perpendicular to longitudinal axis, 3 shocks in 
each direction. After shock tests, the tubes are ope rabfe 

and wi l l have resolution of at least 525 l ines as determined 

with an RETMA Resotut ion Chart, or equivalent, with not 

more than 0.003-footcandle highl ight i l lumination on the 

photocathode. 

Temperature-Humidity Tests. These tests are performed on a 
sample lot of tubes from each production run and with no 

voltages appl ied to the tubes. The tubes are subjected 

Iper MIL-E-00527261 USAF)®, paragraph 4.4.1, Procedure 21 
to relative humidities up to and including 95 per cent at 
temperatures up to and including +710 C. . Fol lowing this 

test the tubes are operative, and there wi l l be no picture 
streaking or other evidence of arcing when operated under 

the fol lowing conditions: grid-No. l voltage adjusted for 
cutoff; photocathode voltage = -650,volts; grid-No:6 voltage 

_ -b50 volts; dynode-No.2 voltage = 700 volts; dynode-No.3 
voltage varied from 780 to 1050 volts; dynode-No.4 voltage 

= 1400 volts; dynode-No.5 voltage = 1750 volts; and anode 
voltage = 1650 volts. In addition, the leakage resistance 

4~0 ELECTRON TUBE DIVISION 
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IMAGE ORTHICON 

determined separately between each of six specific Diheptal—
base pins (pins 5,6,7,8,9, and 10) and the 13 other Diheptal—

base pins tied together and grounded wi l l be greater than 

500 megohms when a voltage of 350 volts is appl ied between 
that specific pin and the others. 

~ Ratio of dynode voltages is shown under Tyq ical Operating Ta toes. 
~ Normal setting of target voltage is +p volts from target tutof P. The 
~ target supply voltage should be adjustable from —3 to +5 volts. 

+
Adj ust 'to produce maximum signal. 

Direction of current should De S uch that a north—seeking pole is 
attracted to the image end of the foc using .coil, with the Indicator 
located outside of and at the image end of the focusing coil. 

#~ Measured with ampl ifier having flat frequency response. 

T uDe sockets and components assembly which consists of the deflecting 
coils, focusing col t, and al ignment coil. 

~ 1 January 1956. 

® 5 June 195). 

OPERATING CONSIDERATIONS 

The oyeratinq position of the 7198 should preferably be 
such that any loose particles in the neck of the tube wi l l 
not fal l down and strike or become lodged on the target. 
Therefore, it is recommended that the tube never be operated 
in a vertical position with the Diheptal—base end up nor in 
any other position where the axis of the tube with base up 
makes an angle of less than 20° with the vertical. 

Resolution caya6itity of 7198 is in excess of 600 TV l ines. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Photosensitive Device having S-10 Response 

is shown at the front of this Section 

4-60 ELECTRON TUBE DIVISION 
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IMAGE ORTHICON 

~a dA~ 135 FA02w 
{' -.OIS 

~ f, 
2.56 
t.06" 

,320", 
1.010 

.040 ~~ 
f.002~ dA. 

6 PINS 
SEE NOTE I 

JUMBO 
ANNULAR 

7-PIN BASE 

15.20 
±.0 

2.00 i.06" 
dA. 

SMALL-SHELL 
DIHEPTAL 

14-PIN BASE 
EDEC GROUP 5, 
N44 814-45 
PLASTIC 
COATED 

SEE NOTE 2 

38.5't 10' ~~ 
•093~~t .003 

DIA. 

ENLARGED BOTTOM VIEW 

92CM -10289 

NOTE I: ENDS OF PINS CHAM-
FERED 45°; FLAT ENDS 0.020" t 
0.010". 

DETAIL OF BOTTOM VIEW 
OF JUMBO ANNULAR ®ASE 

CROSS-HATCHED 1.315 ~~R. MIN. AREA IS FLAT 

f I,ISS~~R. MAX. 

25 43 

N 

SEE NOTE 3 \•S ~~MIN. 

NOTE 2: PLASTIC COATING MAY 
INCREASE DIAMETER OF BASE SHELL 
TO 2.08" MAX. AND MAY INCREASE 
HEIGHT OF BASE SHELL BY 0.03" 
MAX. 

NOTE 3: DOTTED AREA I S FLAT OR' 
EXTENDS TOWARD DIHEPT.A L-BASE 
END OF TL'8E BY 0.060" MAX. 

ANNULAR-BASE GAUGE 

ANGULAR VARIATIONS BETWEEN 
PINS AS WELL AS ECCENTRICITY 
OF NECK CYLINDER WITH RESPECT 
TO PHOTOCATHODE CYLINDER ARE 
HELD TO TOLERANCES SUCH THAT 
PINS AND NECK CYLINDER WILL 
FIT FLAT-PLATE GAUGE WITH: 

a. SIX HOLES HAVING DIAMETER 
OF 0.065" t 0.001" AND ONE 
HOLE HAVING DIAMETER OF 
0. 150" t 0.001". ALL HOLES 
HAVE DEPTH OF 0.265" f 
0.001". THE SIX 0.065" 
HOLES ARE ENLARGED BY 45°
TAPER TO DEPTH OF 0.047". 
ALL HOLES ARE SPACED AT 
ANGLES OF 51°26' t 5' ON 
CIRCLE DIAMETER OF 2.500" 
t 0.001". 

b. SEVEN STOPS HAVING HEIGHT OF 
0. 187" ± 0.001", CENTERED 
BETWEEN PIN HOLES, TO BEAR 
AGAINST FLAT AREAS OF BASE. 

~. RIM EXTENDING OUT A MINIMUM 
OF 0. 125" FROM 2.812" DIAM-
ETER AND HAVING HEIGHT OF 
0. 126" t 0.001". 

d. NECK-CYLINDER CLEARANCE 
HOLE HAVING D LAM ETER OF 
2.200" t 0.001". 

4-60 ELECTRON TUBE DIVISION 
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7198 
BASIC LIGHT —TRANSFER CHARACTERISTIC 

IL LUMINATION:WHITE FLUORESCENT, 
2870' K INCANDESCENT,OR 
DAYLIGHT. 

w 2

a la 
~ 6 Q 
~ 4 
U 
~ 2 

~ I 
a e 
F- 6 

O 4 

Q 2 
Z 
~ 0.1 
N e 
J i 
Q 4 
U 

T E 

~ 00,1 
2 4 8 B 2 4 6 B 2 4 6 0 2 4 6 B 2 4 i E 

0.00001 0.0001 O 001 0 01 0.1 I 
HIGHLIGHT ILLUMINATION ON PHOTOCATHODE—FOOTGANDLES 

92CS-10288 

TYPICAL CHARACTERISTIC 
ILLUMINATION: 2870` K INCANDESCENT, DAYLIGHT, OR WHITE 
FLUORESCENT. 

BANDWIDTH OF SYSTEM=9 Mc 
TYPICAL 7198 AFTER 13/4 HOURS OF OPERATION. 
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^~ 7198 
TYPICAL CHARACTERISTICS 

ILLUMINATION: 287' K INCANDESCENT, DAYLIGHT,OR WHITE 
FLUORESCENT 

BANDWIDTH OF SYSTEM = 9 Mc 
TEST PATTERN'SQUARE—blAVE RESOLUTION WEDGE. 
TV LINE NUMBER=300 
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7198 

TYPICAL CHARACTERISTICS 

ILLUMINATION: 2870' K INCANDESCENT, DAYLIGHT, OR WHITE 
FLUORESCENT. 

BTEMPER .TUREF OFS MADE ECTION = 40' C 
TYPICAL 7198 AFTER 13/. HOUR$ OF OPERATION. 

CURVE HIGHLIGHT tLLUMiNATION 
ON PHOTOCATHODE 

0.03 FOOTCANDLE 
0.003 FOOTCANDLE 
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7198 

TYPICAL CHARACTERISTICS 

ILLUMINATION:2870' K INCANDESCENT, DAYLIGHT,OR WHITE 
FLUORESCENT. 

BANDWIDTH OF SYSTEM=9Mc 
TARGET VOLTAGE=+2 VOLTS 
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7198 

TYPICAL CHARACTERISTIC 

ILLUMINATION: 287Cr K INCANDESCENT, DAYLIGHT, OR WHITE 
FLUORESCENT. 

BANDWIDTH OF SYSTEM=9Mc 
TEMPERATURE OF IMAGE SECTION = 40° C 
TYPICAL 7198 AFTER 13/4 HOURS OF OPERATION, 
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7212 
Beam Power Tube 

90 Watts CW Input (ICAS) up to 60 Mc 
60 Watts CW Input (ICAS) up to 175 Mc 

For Use under Severe Shock and Vibration 

GENERAL DATA 

/"~~ 

~~ 

/~ 

/'~ 

i~ 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)   6.3 t10% volts 
Current at heater volts = 6.3 1  25 amo 

Transconductance, for plate volts 
= 200, grid-No.2 volts = 200, 
and plate ma. = 100   7000 µmhos 

Mu-Factor, Grid No.2 to Grid No.l 
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. µµf 
Grid No.l to cathode & grid No.3 
~ internal shield, grid No.2, 
base sleeve, and heater   13.0 µµf 

Plate to cathode & grid No.3 & 
internal shield, grid No. 2, 
base sleeve, and heater   8.5 µµf 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  3-13/16" 
Seated Length   3-1/8" t 1/8" 
Maximum Diameter  1-21/32" 
Weight (Approx  )  2 oz 
Bulb  T12 
Cap   Small (JEDEC No.Cl-1) 
Socket Standard Octal 8-Contact 
Base. Small Micanol-Wafer Octal 8-Pin with "770" Sleeve 

(JEDEC G mup 1, No. BB-150) 
Basing Designation for BOTTOM VIEW  7CKr-

Pin 1 -Cathode, 
Grid No.3,A
Internal 
Shield 

Pin 2 -Heater 
Pin 3 -Grid No.2 
Pin 4 -Same as 

Pin 1 

Pin 5 -Grid No.l 
P i n 6 -Same as 

Pin 1 
Pin 7 -Heater 
Pin 8 -Base 

R A' Sleeve 
Cap -Plate 

AA'=PLANE OF ELECTRODES 

' See next page. r Indicates a change. 

RADIO CORPORATION OF AMERICA onra i 
Electron Tube Division Harrison, N. 1. X62 



7212 
AF POWER AMPLIFIER S MODULATOR — Class AB I+ 

Maximum Ratings, Absolute-Afaximum Values: 

CCS~ ICAS~~ ~,/ 

DC PLATE VOLTAGE   600 max. 750 max. volts 
DC GRID-No.2 (SCREEN-GRID) 

VOLTAGE  250 max. 250 max. volts 
MAX.-SIGNAL DC 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 ~~ 
BULB TEMPERATURE (At hottest 

point on bulb surface) 220 max. 220 max. °C 

Typical CCS Push-Pull Operation: 

Values are }or 2 tubes 

DC Plate Voltage  400 500- 600 
DC Grid-No.2 Voltage. 
DC Grid-No.l (Control-Grid) 
Voltage: 

190 185 180 

With fixed-bias source 
Peak AF Grid-No.l-to— 
Grid-No.l Voltage 

-40 

80 

-40 

80 

-45 

90 
Zero-Signal DC Plate Current 63 57 26 
Max.-Signal DC Plate Current 
Zero-Signal DC Grid-No.2 

Current 
Max.-Signal DC Grid-No.2 
Current 

Effective Load Resistance 
(Plate to plate)  

Max.-Signal Driving 
Power (Approx  ) 

Max.-Signal Power Output 
(Approx  ) 

228 

2.5 

25 

4000 

0 

55 

215 

2 

25 

5500 

0 

70 

200 

1 

23 

7000 

0 

82 

Typical ICAS Push-Pull Operation: 

Values are for 2 tubes 

DC Plate Voltage  600 750 
DC Grid-No.2 Voltage. 
DC Grid-No.l (Control-Grid) 

Voltage: 

200 195 

From fixed-bias source -50 -50 

",}, ~, ~,",~: See next page. 

volts 
volts 

volts 

volts 
ma 
ma 

ma 

ma 

ohms 

watts 

watts 

volts 
volts 

volts 
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7212 

BEAM POWER TUBE 

Peak AF Grid-No.l-to-
Grid-No.1 Voltage  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 ma 
Max.-Signal J~C 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 (CCS or ICAS): 

Grid-No.l-Circuit Resistance under any condition:°O~ 
For fixed-bias operation   0.1 max. megohm 
For cathode-bias operation   Not recommended 

AF POWER AMPLIFIER & MODULATOR — Class AB It 

Triode Conneotion§ 

CCS~ ICAS~~ 
Maximum Ratings, Absolute 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: 
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: 
Valves are for a tubes 

DC Plate Voltage  250 400 400 volts 
DC Grid-No.l Voltage -50 -100 -100 volts 
Peak AF Grid-No.l-to- 
Grid-No.l Voltageo 100 200 200 volts 

Zero-Signal DC Ptate 
Current 120 40 40 ma 

Max.-Signal DC Plate 
Current 125 100 100 ma 

Effective Load Resistance 
(Plate to platee;) 5000 8000 8000 ohms 

`, t, ~, N . R:a ~, no,;,§ o; See next page. 
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7212 
BEAM POWER TUBE 

ccs• rcas•• 
Max.-Signal Driving 

Power (Approx  )  0 0 0 
Max.-Signal Power 
Output (Approx.) 10 22 22 

Maximum Circuit Values (CCS or ICAS): 

Grid-No.l-Circuit Resistance under any condition:°O~ 
For fixed-bias operation   0.1 max. 
For cathode-bias operation   0.5 max. 

watts 

watts 

megohm 
megohm 

AF POWER AMPLIFIER & MODULATOR — Cla.ss ABZ# 

Maximum Ratings, Absolute Values: 

CCS• ICAS••

DC PLATE VOLTAGE 600 max. 750 max. volts 
DC GRID-No.2 (SCREEN-GRID) 
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 nlax. 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 
BULB 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. 175 175 165 volts 
DC Grid-No.l (Control-Grid) 
Voltage: 
From fixed-bias source -41 -44 -44 volts 

Peak AF Grid-No.l-to-
Grid-No.l 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  1.1 0.7 0.6 ma 

' t • •• "` ~, oo i ~, o.C,#: See next page. 
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7212 
BEAM POWER TUBE 

Agax.-Signal DC Grid-No.2 
Current  18 18 17 ma 

Max.-Signal DC Grid-No.l 
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 83 90 watts 

Typical ICAS Push-Pull Operation: 

Values are for a tubes 

DC Plate Voltage  
DC Grid-No.2 Voltage• 
DC Grid-No.1 (Control-Grid) 
Voltage: 
From fixed bias source . 

Peak AF Grid-No.l-to-
Grid-No.1 Voltage 

Zero-Signal DC Plate Current 
Max.-Signal DC Plate Current 
Zero-Signal DC Grid-No.2 

Current 
Max.-Signal 
Current 

Max.-Signal 
Current 

Effective Load Resistance 
(Plate to plate)  

Max.-Signal' Driving Power 
(Approx.) 

Max.-Signal Power Output 
(Approx  ) 

Maximum Circuit Values (CCS or ICAS): 
Grid-No.l-Circuit Resistance: 

For fixed-bias operation  

600 750 volts 
190 165 volts 

-48 -46 volts 

109 108 volts 
28 22 ma 
270 240 ma 

1.2 0.3 ma 
DC Grid-No.2 

20 20 ma 
DC Grid-No.l 

2 2.6 .ma 

5000 7400 ohms 

0.3 0.4 watt 

113 131 watts 

30000 max. ohms 
For cathode-bias operation   Not recommended 

PLATE-MODULATED RF POWER AMPLIFIER — Class C Telephony 

Carrier conditions tier tube for use with 
a maximum modulation factor of i 

CCS~ ICAS~~ 

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE  
DC GRID-No.2 (SCREEN-GRID) 

VOLTAGE 

480 max. 

250 max. 

a f ~ M .r ~ oo ;R § o ~& # I: See next page. 

600 max. volts 

250 max. volts 
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7212 

BEAM POWER TUBE 

DC GRID-No.i (CONTROL-

ccs• rcas•• 

GRID) VOLTAGE -150 max. -150 max. volts 
DC PLATE CURRENT  117 max. 125 max. ma 
DC GRID-No.l CURRENT 3.5 max. 4 max. ma 
PLATE INPUT 45 max. 67.5 max. watts 
GRIC-No.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 
BULB TEMPERATURE (At 

hottest point on 
bulb surface) 220 max. 220 max. °C 

Typical Operation: 
At frequencies u¢ to 6o Mc 

DC Plate Voltage  400 475 600 volts 
DC Grid-No.2 Voltage. 150 135 150 volts 

From a series 
resistor of 33000 51000 56000 ohms 

DC Grid-No.l Voltage*. -87 -77 -87 volts 
From a grid-No.1 
resistor of 27000 27000 27000 ohms 

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.l 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.l-Circuit Resistance$ 30000 max. ohms 

RF POWER AMPLIFIER ~ OSCILLATOR — Class C Telegraphy 
and 

RF POWER AMPLIFIER — Class C FM Telephony 

CCS• ICAS••

Maximum Ratings, Absolute Values; 

DC PLATE VOLTAGE   600 max. 750 max. volts 
DC GRID-No.2 (SCREEN-GRID) 
VOLTAGE  250 max. 250 max. volts 

: } • w sr ~ oo ~ § o • # ~ j * ~ ~. 5ee next Dage. 
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7212 
BEAM POWER TUBE 

CCS~ ICAS~~ 

DC GRID-No.1 (CONTROL-
GRID) 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 
GRIC-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 
BULB TEMPERATURE (At 

hottest point on 
bulb surface)  220 max. 220 max. °C 

Typical Operation: 

As am~li}ier at frequencies uy to 6o Nc 

DC Plate Voltage 500 600 600 750 volts 
DC Grid-No.2 Voltage®® 170 150 180 160 volts 
From a series 
resistor of  36000 51000 43000 56000 ohms 

DC Grid-No.l Voltage. -66 -58 -71 -62 volts 
From a grid-No.l 

resistor of  27000 20000 24000 20000 ohms 
From a cathode 

resistor of  470 470 430 470 ohms 
Peak RF Grid-No.l 

Voltage  84 73 91 79 volts 
DC Plate Current 135 112 150 120 ma 
CC Grid-No.2 Current 9 9 10 11 ma 
DC Grid-No.1 Current 
(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 

Typical Operation: 
As amplifier at frequency of X75 Mc 

DC Plate Voltage 320 400 volts 
DC Grid-No.2 Voltage®® 180 190 volts 
For a series 

resistor of  13000 20000 ohms 
DC Grid-No.1 Voltage. -51 -54 volts 

From a grid-No.l 
resistor of  27000 

From a cathode 
resistor of  330 

24000 ohms 

330 ohms 

x ~ ~ N xx ~ oo ~ § o ~ # ~ ~ * $ ~ ~ ~. See next page. 
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7212 
BEAM POWER TUBE 

Peak RF Grid—No.l 

ccs• rcas•• 

Voltage 64 68 volts 
DC Plate Current  140 150 ma 
DC Grid—No.2 Current 10 10.4 ma 
DC Grid—No.l Current 
(Approx  ) 2 2.2 ma 

Driving Power (Approx.). 3 3 watts 
Power Output (Approx.) ?_5 35 watts 

Maximum Circuit Values (CCS or ICAS): 

Grid—No.l—Circuit Resistances  30000 max. ohms 

} Without external shield. 

Subscript 1 indicates that grid-No.i current does not flow during any 
part of the input cycle. 

• Continuous commercial Service. 

•• Intermittent Commercial and Amateur Service. 

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

~ Preferably obtained Prom a separate source or from the plate-voltage 
supply with a voltage divider. 

~ The type of input coupl ing network used should not introduce too much 
resistance in the grid-No.1 circuit. Transformer- or impetlance-

} coupl ing Oev ices are recommended. 

When the 7212 is operated as a Deam power tube in class AB1 service, 
only fixed bias sho uld De used, and the do grid-No. i-circuit resistance 
should never exceed the specified value of 0.1 megohm. 

Mich grid No.2 connected to plate. 
o The driver stage should be capable of supplying the No.1 grids oP the 

class AB1 stage with the spec ifietl driving voltage at low distortion. 
i 

When the 7212 is connectetl a5 a triode and its grid No.l is operated 
W ILh fl%ed bias, Lhe tic grid-NO. 1-Circuit re515Ydnce Should never 
exceed the specified value of 0.1 megohm. If higher values of grid-
No.i-circuit resistance are desired, cathode bias must be employed. 
Under no circumstances should the do grid-No.l-circuit re5lstance 
exceed the specified value of 0.5 megoNn. 

~ Subscript 2 indicates that grid-No.i current flows during some part 

'
of the Input cycle. ' 

Driver stage should De capable of supplying the specified driving 
power at low distortion to the No.l yrlds of the AB2 Stage. To 
miniml le d15tOrtlOn, the of }eCtlVe re 5l stance pef grid-N O.1 Circuit 
of the AB2 5t age should De held et a low Value. For this purpose, the 
use of transformer coupl ing is recommendetl. In no case, however, 
should the total do grid-No.l-circuit resistance exceed 30,000 ohms 
when the 7212 is operated at maximum ratings. For operation at less 
than maximum ratings, the do grid-N o. l-circuit resistance may De as 
high as 100,000 ohms. 

Obtained prefe ra Dly from a separate source modulated along with the 
plate supply or from the motlulate0 plate supply through a series 
resistor. 

* Obtained from grid-No.l resistor or from a combination of gritl-No.1 
resistor with ell her fixed supply or cathode resistor. 

when grid No.i is driven positive and the 7212 is operated at maximum 
ratings, the total Oc gfld-NO. l-cl rG ult re5lSt ence shdYld n0i a%Geed 
the specified value of 90,000 ohms. 1T this value is insufficient to 
provide adequate Dias, the additional required Dias must be suppl ied 
Dy a cathode resistor or fixed supply. For operation at less than 
maximum ratings, the Oc grid-No. l-circuit resl St ante may De a5 high 
as 100,000 ohms. 

~, ••,X: See next page. 
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7212 
■ Key-tl own conditions per tube without ampl itude modulation. 4mpl itutle 

modulation essentially negative may be used if the positive peak of 
the audio-frequency envelope does not exceed 1155 of the carrier 

~\ conditions. 

N Obtained preferably from a seperate source, or from the Dlate supply 
voltage with avol Vage divider, or to rough a series resistor. A series 
grid-No.2 resistor should be used only when the 7212 is used in a 
c lrcuit which is not keyed. Grid-No.2 voltage must not exceed Y00 
volts under key-up contl it ions. 

X Obtained from fixed supply, by grid-N o.l resistor, by cathode resistor, 
or Dy combination methods. 

~1 
CHARACTERISTICS RANGE YALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 

Heater Current 1 1.175 1.325 amp 
Direct Interelectrode 
Capacitances: 
Grid No.l to plate 2 0.24 µµf 

~~ Grid No.l to cathode 6 
grid No.3 & internal 
shield, grid No. 2, 
base sleeve, and heater 2 12.0 15.0 µµf 

Plate to cathode & grid 
No.3 & internal shield, 
grid No. 2, base sleeve, 
and heater 2 7.3 9.5 µµf 

Plate Current  3 46 94 ma 
Grid-No.2 Current  3 - 5.5 ma 
Heater-cathode Leakage 

Current: 
Heater 100 volts negative 

with respect to cathode 1 100 µa 

Heater 100 volts positive 

with respect to cathode 1 - 100 µa 

Useful Power Output  4 47 - watts 

Mu-Factor, Grid No.l to 
Grid No.2  5 3.6 5.4 

/~\ Note 1: With 6.3 volts ac on heater. 

N Ote 2: WithOUt external shield. 

rote 9: With 6.3 volts ac on heater, do plate volts = 900, do grid-x o.2 
volts = 200, and do grid-No.l volts = -33• 

Note N: In a single-tube, sett-excited oscillator circuit, and with 6.3 
volts ac on heater, do plate volts = 600, do 9rid-N o.2 volts = 
180, grid-N o.1 resistor (ohms) = 30,000 ! 105, do plate ma. _ 
100 [0 112, do grid-N o.2 ma. = 23 maximum, do gritl-No.1 ma. _ 
2 to 2.5 and frequency (Nc) = 15. 

~~ NOte 5: witD 6.3 volts a n De ate r, tlt plate volts = 200 r plate me. 
100, and grid-No ~2 volts = 200. 

SPECIAL RATINGS 3 PERFORMANCE DATA 

500-g Shock Rating: 
This test is performed on a sample lot of tubes from each 

production run. Tu Des are held rigid and are subjected in 

/\ four different ,positions to an impact acceleration of 500 g. 
At the end of this test, tubes are required to meet the fol low-

ing l imits: 

~-Indicates a change. 

~_/ 
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7212 
Useful RF Power Output  42 min. watts 

For conditions shown under Characteristics Range Values, 

Note q. 
Heater—Cathode 
leakage Current See Characteristics Range Values 

The tubes must also meet the establ ished l imit for low—

frequency vibration fSee below), 

Fatigue Rating: 

This test is performed on a sample lot of tubes from each 
production run. Tubes are rigidly mounted and subjected to 

2.5—g vibrational acceleration at 25 cycles per second for 
32 hours in each of three positions. At the end of this test, 

tubes are required to meet the fol lowing l imits: 
Useful RF Power Output   42 min. watts 

For conditions shown under Characteristics Range Values, 

Note q. 
Heater—Cathode 

Leakage Current See Characteristics Range Values 

The tubes must also meet the establ ished l imit for low—

frequency vibration ISee below 1. 

Low-Frequency Vibration Performance: 

This test is performed on a sample lot of tubes from each 
production run under the fol lowing conditions: Heater volts 

= 6.3, plate—supply volts = 250, grid—No.2 volts = 200, 
grid—No. l voltage varied to give a plate current of 10 mi l l i—

amperes, plate load resistor (ohms) = 2000, and viDrat ing 
frequency of 25 cycles per second with a fixed ampl itude of 

0.040 inch (total excursion 0.080 Inchl. The rms output 

voltage across the plate load resistoras a result of vibration 

of the tube must not exceed 500 mi l l ivolts. 

Variable-Frequency Vibration Performance (I): 

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

production run. Tubes are vibrated in each of 3 positions 
through frequency range of from 10 to 50 cycles per second 
and back to 10 cycles per second. The tubes are vibrated 
under the same conditions as specified for Low—Frequency ~/ 
Vibration Pe rjormance. During the test, the tubes wi l l not 
show an rms output voltage across the plate load resistor in 

excess of 500 mi l l ivolts. At the end of this test, the tubes 

wi l l not show taporpermanent interelecirode shorts or defects 
that cause the tubes to be inope raDle. 

Variable-Frequency Vibration Performance (2): 

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

production run. Tubes are vibrated in each of 3 positions, 

perpendicular and paral lel to major axis of the tube, and 

pa ral lel to longitudinal axis of the tube, through the frequency 

range from 50 to 120 cycles per second at a fixed acceleration 
of 10 g under the same voltage, current and load cond it loos 
as specified for Low—Frequency Vibration Pe rfo rnance. During 
this test, the tubes wi l l not show an rms output voltage 
across the plate load resistor in excess of 500 mi l l ivolts. 

~r.r' 

~~ 

~/ 
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CAP 
JEDEC N' CI—I 

T12 BULB 

BASE 
JEDEC GROUPI 

N° 88-150 

116 
MAX. 

DIA. 

~-- 132 /
MAX. —r 

DIA. 

38 

t_~~ 
—8 

13" 
3 16 
MAX. 

r
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7212 
RATING CHART I 

Class C Telephony Service 
Ef=Q3 VOLTS 
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Ef=6.3 VOLTS  
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AVERAGE PLATE CHARACTERISTICS 
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7212 
AVERAGE CHARACTERISTICS 
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7212 
AVERAGE PLATE CHARACTERISTICS 

Ef=6.3 VOLTS 
GRID-N' 2 VOLTS = 200 
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7212 
AVERAGE CHARACTERISTICS 

Ef = 6.3 VOLTS 
GRID-N'2 VOLTS=200 
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PLATE VOLTS 

0 100 200 300 400 
PLATE VOLTS 
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7212 
AVERAGE CHARACTERISTICS 

TRIODE CONNECTION 

E.F= 6.3 VOLTS 
GRID N% 2 CONNECTED TO PLATE. 
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7223 

PHOTOJUNCTION CELL 
GERMANIUM P-N ALLOY JUNCTION, HEAD-ON TYPE 

HAVING 5-14 RESPONSE 
For computer, punched-tape, punched-card, 
and sound pickup-from-ftlm applications 

DATA 

General: 

Spectral Response  S-14 
Wavelength of Maximum Response   15000 angstroms 
Window  Glass 

Minimum diameter   0.060" 
Length (Excluding flexible leads). 0.520" + 0.060" - 0.100" 
Diameter 0  080" t 0.003" 
Envelope Seals   Hermetic 
Operating Position  Any 
Weight (Approx., avoirdupois)   3 grains 
Leads, Flexible  2 
Minimum length   1" 
Diameter and polarity See Dimensional Outline 

DIRECTION OF 
INCIDENT RADIATION: 
INTO END~OF CELL 

+COPPER-PLATED 
LEAD 

h. ind ticates that the griwary characteristic o//the a lerte nt within the 
enve lobe sywbol ti s designed to vary under Lhe influence of liq ht. 

Maximum Ratings, Absolute Values: 

POLARIZING VOLTAGE   50 max. volts 
POWER DISSIPATION 0  025 max. watt 
AMBIENT TEMPERATURE  50 max. °C 

Characteristics: 

Under conditions with bolarizting voltage of 2.g volts and 
ambient temflerature of zg° C, unless otherwise noted 

Min. Median Max. 

Sensitivity: 
Radiant intensity, at 
15000 angs~roms. - 0.68 - pa/watt/meter2

Illumination • 0.1 0.2 0.5 µa/ft-c 
Dark Current: 

At polarizing volt-
age of 2.5 volts - - 14 pa 

At polarizing volt-
age of 50 volts. - - 35 Na 

f, •: See next page. 

11-58 ELECTRON TUBE DIVISION TENTATIVE DATA 
RADIO CORRORATION OF AMERICA, HARRISON, NEW JERSEY 



7223 
PHOTOJUNGTION CELL 

Photocurrent: 
Rise  See Curve 

i 

Decay   See Curve 

For conditions where the t ight source is a tungsten—filament lamp 
operated at a color temperature of 28700 K. 

~ The value of illuminat ion incident on the window is 73 foot—candles. 

OPERATING CONSIDERATIONS 

The flexible leads of the 7223 are usual ly soldered to 

the circuit elements. Soldering of the leads may be made 

close to the seals provided ca re is taken to conduct excessive 

heat away from the seals. Otherwise, the heat of soldering 

wi l l open the seals and damage the cel l. 

A clamp around the metal shel l of the cel l may be used to 

hold the cel l in position. Howev er, care must be taken in 

clamping to avoid crushing or otherwise damaging the metal 

shel l, the glass window, or the lead seals. Do not solder or 

braze directly to the metal shell of the cel l. 

The cel l must be bolarized by connecting the positive 

voltage to the copper-plated lead. 

The use of an optical system to focus the incident radiation 

onto the window is suggested, especial ly when the level of 

incident radiation is low. 

Exflosure of the ryazg to intense radiation, such as focused 
sunl ight, should be avoided under al l conditions including the 

c and iti on when no voltage is appl ied to the cel l. Permanent 

damage to the cel l may res ult if it is exposed to radiant 

energy so intense as to cause excessive heating of the cel l. 

With no radiation on the window of the cel l, some dark 
current wi l l flow across the junction. This current can be 

reduced, as shown in the accompanying curve, 6y operation of 

the cel l at reduced ambient temperature. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Photojunction Cell having S-14 Response 

is shown at the front of this Section 
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7223 

PHOTOJUNCTION CELL 

METAL SHELL 
.080'~t.003"DIA. 

COPPER-PLATED 
LEAD (+) 

2 LEADS 
.015't.003 ~ 

DIA. 

.060"  MIN. DIA. 
GLASS WINDOW 

w~ 
Y! 
e>II<4 

.520" 
+.060" 
-.100" 

I" 
MIN. 

.025" MIN. 

92C 5-9644 
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7223 

AVERAGE CHARACTERISTICS 

AMBIENT TEMPERATURE =25' C 
LIGHT SOURCE IS A TUNGSTEN-FILAMENT ÅÅÅƴƴÅƴƴÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅ
LAMP OPERATED AT 2870"K. 

-PHOTOCURRENT +DARK CURRENT 
----DARK CURRENT 
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7223 

TYPICAL CHARACTERISTIC 
I J 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I I I l l l l l l 1 1 1 1 1 1 I I f I i I I I

- POLARIZING VOLTS=2.5 
- AMBIENT TEMPERATURE=2S' C 
= LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP 
_ OPERATED AT A COLOR TEMPERATURE OF 2870' K. 
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7223 
TYPICAL DECAY CHARACTERISTIC 
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7224 
PHOTOJUNCTION CELL 

GERMANIUM P—N ALLOY JUNCTION, SIDE—ON TYPE 

HAVING S-14 RESPONSE 

For sound pickup-from-film, computer, 
punched-tape, and punched-card applications 

DATA 

' 7 

' 1 

General: 
Spectral Response 
Wavelength of Maximum Response   15000 angstroms 
Sensitive Area: 
'Shape    (Circular 
Diameter (Minimum)   0.045" 

Length (Excluding flexible leads) 0  46" t 0.04" 
Seated length to Center of 
Sensitive Area 

Maximum Diameter   0.300" 
Envelope  
Envelope Seals  
Operating Position  
Weight (Approx.)  
Leads, flexible 
Minimum length 
Diameter and polarity 

S-14 

0  330^ t 0.050" 

Glass with Metal Collar 
Hermetic 

Any 
1 gram 

2 
1  25" 

See Dimensional Outline 

DIRECTION OF 
INCIDENT RADIATION: 
TOWARD RED DOT ON 

METAL .COLLAR 

NEXT TO 
+ RED DOT ON 
METAL COLLAR 

A indicates that the yr{sary charge ter{s tit of the etesent within the 
envetobe syRt6o1 {s designed to vary under the influence of itght. 

Maximum Ratings, Absolute 

POLARIZING VOLTAGE  
POWER DISSIPATION 
AMBIENT—TEMPERATURE RANGE 
(During operation)  

STORAGE-TEMPERATURE RANGE 

Values: 
50 max. volts 

0.03 max. watt 

-40 to +50 °C 
-65 to +75 °C 

Characteristics: 
Under conditions-with yolarizing voltage of 45 volts 

and ambient temyerature of z5° C 

Nin. Median Max. 

Sensitivity: 
Radiant, at 15000 
angstroms - 0.52 - µa/µw 
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7224 
PHOTOJUNCTION CELL 

Nin. Median Nas. 

Luminous#  - 14 - ma/lumen 
Illumination#t   0.5 0.7 - ~a/ft~ 

Dark Current   - - 35 µa 
Photocurrent: 
Rise   .Ste Curve 

Decay See Curve 

# For conditions where the light source is a tungsten-filament lamp oper-
ated at a color temperature of 28700 K. 

t The value of illumination incident on the sensitive area is 79 footcandles. 

OPERATING CONSIDERATIONS 

The flexible leads of the 7224 are usual ly soldered to 
the circuit elements. Soldering of the leads may be made 
close to the glass stem provided care is taken to conduct ex-
cessive heat away from the lead seals. Otherwise, the heat of 
the soldering operation wi l l crack the glass seals of the 
leads and damage the cel l. 

A clamp around the glass envelope may be used to hold the 
cel l in position. However, care must be taken in clamping to 
avoid cracking the metal-col lar-to-envelope seal. Do not 
solder or braze directly to the metal collar of the cell. 

The cel l must be polarized by connecting the positive 
voltageto the lead indexed by the red dot on the metal col lar. 

The use of an optical system to focus the incident radi-
ation onto the sertsiti ve area of the cel l is suggested, 
especial ly when the incident-radiation level is low. For high 
values of incident radiation, the entire side of the cel l may 
be irradiated, but only that radiation intercepted by the 
sensitive area is effective in producing photocu rre nt. 

Exposure of the 72zq to intense radiation, such as focused 
sunl ight, should be avoided under al l conditions including the 
condition when no voltage is appl ied to the cel l, Permanent 
damage to the cel l may result if it is exposed to radiant 
energy so intense as to cause excessive heating of the cel l. 

With no radiation on the sensitive area of the cel l, some 
dark current wi l l flow across the junction. This current can 
be reduced, as shown in the accompanying curve, by operation 
of the cel l at reduced ambient temperature. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Photojunction Geli having 5-14 Response 

is shown at the front of this Sc;ction 
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7224 

PHOTOJUNCTION CELL 

SENSITIVE AREA 
.045' MIN. DIA. 

GLASS 
ENVELOPE 

T 
330", 

f.050~ 

130 
3A50' 

~; 300 MAX. 
DIA. -

260"t.020y 
DIA. .062" MAX. R. 

.062 MIN. A 
I 

1.25" 
MIN. i 

i 
DIREC710N OF 

INCIDENT RADIATION ~. 

L 
.072"a,0~ 

.275" 
M N. 

.46" 
tA4" 

l 

METAL 
COLLAR 

H--.243" 1.020" 
DIA. 

RED DOT 
INDICATES 

POSITIVE LEAD 

RED DOT ON 
METAL COLLAR 

INDICATES 
POSITIVE LEAD 

- 2 LEADS 
.017 "t.002" 

DIA. .. 

9205-9132 
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7224 

AVERAGE CHARACTERISTICS 

AMBIENT TEMPERATURE=2S' C 
LIGHT SOURCE IS ATUNGSTEN-FILAMENT 

LAMP OPERATED AT 2870' K. 
  PHOTOCURRENT+DARK CURRENT 
  DARK CURRENT 
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7224 

TYPICAL RISE CHARACTERISTIC 
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TYPICAL DECAY CHARACTERISTIC 

— CURVE 
AMBIENT 

I 

IS INDEPENDENT 
TEMPERATURE=25' 

IOF (POLARIZING 
C 

VOLTAGE. 

100 
e 

O 
6 

I- _ 
wa ° 
U F- 7 
~U 
Wx 2 aw 
10 
HZ 

~~ l a 
~~ 
7 W 6 
V> 
~J 4 

_> 3 
a~ 
o a 

I 

~s 

0 5 10 IS 20 25 30 

TIME AFTER EXCITATION IS REMOVED—MICROSECONDS 

35 

ELECTRON TUBE DIVISION 92CS-9655 
RADIO CORPORATION OF AMERICA, NARRISON, NEW JE RSFY 



1 
7224 

TYPICAL CHARACTERISTIC 
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7224 

EQUIVALENT-NOISE-INPUT CHARACTERISTIC 

POLARIZING VOLTAGE =22.5 VOLTS 
AMBIENT TEMPERATURE = 2S' C 
BANDWIDTH = CPS 

-TUNGSTEN LIGHT SOURCE AT 2870' K. 
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7262 
VIDICON 

LOW—POWER 10.6—WATTI HEATER 600—LINE RESOLUTION 

For use in small, compact, transistorized TV cameras 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage 6  3 t 10% ac or do volts 
Current 0' 095  amp 

Direct Interelectrode Capacitance:+ 
Target to all 
other electrodes   4.6 µµf 

Spectral Response  See Curves 
Photoconductive Layer: 
Maximum useful diagonal of 

rectangular image (4 x 3 
aspect ratio) 0  62" 

Orientation of qual ity rectangle—Proper orientation is 
obtained when the ho rizontaF scan is essential ly paral lel 
to the straight sides of the masked portions of the face—
plate. The straight sides are paral lel to the plane 
passing through the tube axis and short index pin. The 
masking is for orientation only and does not define the 
proper scanned area of the photoconductive layer, 

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Overall Length 5  12" t 0.06" 
Greatest Diameter 1  125" t 0.010" 
Weight lApprox.)   2 oz 
Operating Position  Any 
Bulb   T8 
Base Connector   Cinch No.54A18088, or equivalent 
Base   Small-Button Ditetrar 8-Pin (JEDEC No.EB-11) 
Basing Designation for BOTTOM VIEW  BHM 

Pin 1 -Neater 
Pin 2 -Grid No.l 
Pi n 3 - I nternal 

Cannection—
Do Not Use 

Pin 4 -Same as Pin 3 
Pin 5 -Grid No.2 
Pin 6 -Grid No.4, 

Grid No.3 

sNoar 
PIN 

DIRECTION OF LIGHT: 
INTO FADE END OF TUBE 

P i n 7 -Cathode 
Pin 8 -Heater 

Flange -Target 
Short Index Pin -

Same as 
Pin 3 

Maximum Ratings, Absolute Values: 
For scanned area of tla" x g/8" 

GRID-Na.3 & GRID-No.4 VOLTAGE 
GRIa-No.2 VOLTAGE 
GRID-No.i VOLTAGE: 

Negative-bias value 
Positive-bias value 

~: See next page. 

350 max. 
350 max. 

125 max. 
O max. 

volts 
volts 

volts 
volts 

2-59 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
RADIO CORRORAiION Of AMERICA, NARRISON, NEW JERSEY 



7262 
VIDICON 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 125 max. volts 
Heater positive with respect to cathode. 10 max. volts 

DARK CURRENT   0.25 max. µa 
PEAK TARGET CURRENT  0.55 max. µa 
FACEPLATE: 

Illumination   1000 max. ft-c 
Temperature  60 max. °C 

Typical Operation: 

For scanned area o} i/~" x gl8" and 
faceplate temperature o} qo° to gg° C 

Grid-No.4 (Decelerator) ~ 
Grid-No.3 (Beam-focus 
electrode') Voltage  250° to 300 volts 

Grid-No.2 (Accelerator) Voltage. 300 volts 
Grid-No.l Voltage for picture 

cutoffs  -45 to -100 volts 
Average "Gamma" of Transfer 
Characteristic for signal-
output current between 0.02 µa 
and 0.2 µa   0.65 

Visual Equivalent Signal-to-
Noise Ratio (Approx.)*   300:1 

Minimum Peak-to-Peak Blanking 
Voltage: 
When appl ied to grid No  1   75 volts 
When appl ied to cathode  20 volts 

Field Strength at Center of 
Focusing Coil (Approx  )   40 gausses 

Field Strength of Adjustable 
Al ignment Coil ®  0 to 4 gausses 

Xaximum-Sensitivity Operation for Live-Scene Pickuq 

Faceplate Illumination (Highl ight) 2 ft-c 
Maximum Target Voltage required to 

produce dark current of 0.2 µa 
in any tube"  110 volts 

Target Voltaget  60 to 100 volts 
Dark Current•  0.2 µa 
Target Current (Highl ight)  0.4 to 0.5 µa 
Signal-Output Current:# 

Peak   0.2 to 0.3 µa 
Average  0.08 to 0.1 µa 

Average-Sensitivity Operation }or Live-Scene Pickuq 

Faceplate Illumination (Highl ight) 15 ft-c 
Maximum Target Voltage required to 

produce dark current of 0.02 µa 
in any tube"  60 volts 

Target Voltage}  30 to 50 volts 
+,r 

~°~~* ®** t ~ ~ #; See next page. 
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VIDICON 

Dark Current   0.02 

Target Current (Highl i~ht)'  0.3 to 0.4 

Signal-0utput Current: 

Peak   0.3 to 0.4 

Average  0.1 to 0.2 

µa 

µa 

µa 

Ninimum-Laq Operation for Film Pickuy 

Faceplate I llumination (Highl ight) 100 ft-c 
Maximum Target Voltage required to 

produce dark current of 0.004 µa 

in any tube" ~   30 volts 
Target Voltaget  15 to 25 volts 
Dark Current   0.004 µa 

Target Current (Highlight)'  0.3 to 0.4 µa 

Signal-Output Current:# 

Peak   0.3 to 0.4 µa 

Average  0.1 to 0.2 µa 

This capacitance, which effectively is the output impedance of the 
7262, is increased when the tube is mounted in the dePl ecting—yoke 
and focusing-coil assembly. The resistive component of the output 
impedance is in the order of 100 meg ohms. 

Beam focus is obtained by combined effect of grid—N o.3 voltage which 
should be adjustable over Indicated range, and a focusing coil having 
an average field strength of a0 gausses. 

O ePin it ion, focus uniformity, antl picture qual ity decrease with de—
creasing grid—N o.0 end grltl—N o.3 voltage. In general, grid No.0 and 
grid No.3 should be operated above 250 volts. 
W i~th no planking voltage on grid No. 1. 

~ Measured withhig h—gain, low—noise, cast ode—Input—type amplif ie rhaving 
bandwidth of 5 Mc. Because the no ise in5uch a system i5 predominately 
of the high—frequency type, the visual equivalent Signal—to—noise 
ratio is taken as the ratio of the highl ight video—signal current to 
rms noise current, multiplied by a Factor of 9. 

The alignment coil should De loc at etl on the tube so that its center 
is at a distance of 9-11/16 inches from the face of the LUD e, and be 
posit Toned so that its axis is coincident with the axis of the tube, 
the deflecting yoke, and the focusing coil. 

" The target voltage for each 7262 must De adjusted to that value which 

i 
gives the desired operating dark current. 

I Indicated range for each type of service Serves Only to illustrate 
.the operating target-voltage range normally encountered. 

• The deflecting circuits must provide extremely l inear scanning for 
good black—level reproduction. Dark—current signal is proportional 
to the Scanning velocity. Any Change in scanning velocity, prod aces a 
black—level error in direct proportion to the change In scanning 
velocity. 

~ video ammlif ie rs must be tlesi ned properly to hantlle tarp et curve nt s' 
or to is agnl[uue to avoid amP~ln er o ert oaa or P ic lava alstort ion. 

# Defined as the component of the target current apt er the dark—current 
component has been SUD stracted. 

i 

i 

• 
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VIDICON 

_~ 
25" .625" _ 

~1 
OIO 5.062" )~ 

1 

050" 

5. 2~~ 
±.06 

r

MASKED PORTION 
OF FACE 

(SEE NOTE) 

FACEPLATE 

TARGET FLANGE 

1.020" +'030` 
-.O 35" 

SMALL-BUTTON 
DITETRAR 

B-PIN BASE 
JEDEC N'EB-II 

9205- 9765RI 

NOTE: STRAIGHT SIDES OF MASKED PORTIONS ARE PARALLEL TO 
THE PLANE PASSING THROUGH TUBE AXIS AND SHORT INDEX PIN. 
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7262 
TYPICAL LIGHT—TRANSFER CHARACTERISTICS 

ILLUMINATION:UNIFORM OVER PHOTOCONDUCTIVE LAYER. 
SCANNED AREA OF PHOTOCONDUCT VE LAYER= UZ x3/8 
FACEPLATE TEMPERATURE=30' C APPROX. 
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TYPICAL PERSISTENCE CHARACTERISTIC 

 gJITIAL HIGHLIGHT SIGNAL -OUTPUT MICROAMPERES=0.3  
 SCANNED AREA OF PHOTOCONDUCTIVE LAYER= 1/2"x3/8'  
 FACEPLATE TEMPERATURE=30'C APPROX. 

P
E

R
 C

E
N

T
 O

F
 I
N

IT
IA

L
 S

IG
N

A
L

 
A

F
T

E
R

 D
A

R
K

 P
U

L
S

E
 O

F
 I
/2

0
 S

E
C

O
N

D
 

N
 

N
 

O
 

N
 

N
 

O
 

V~
 

QODI 
4 6 6 0.01 2 4 6 B 

0.1 

DARK CURRENT —MICROAMPERES 

ELECTRON TUBE DIVKION 
tAD10 COtWRATION Of AMFRIU. NARRiSON, NEW IE RSEY 

92CS-9504 



~z`°Z
7262 

TYPICAL PERSISTENCE CHARACTERISTICS 

INITIAL HIGIiLIGHT SIGNAL-OUTPUT MICROAMPERES=0.3  
SCANNED AREA OF PHOTOCONDUCTIVE LAYER=1/2'x 3/8' 
FACEPLATE TEMPERATURE=30' C APPROX. 
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SPECTRAL—SENSITIVITY CHARACTERISTICS 

CURVE A: FOR EQUAL VALUES OF SIGNAL-
OUTPUT CURRENT AT ALL WAVELENGTHS. 

-SIGNAL OUTPUT MICROAMPERES FROM 
SCANNED AREA OF i' x ~'g = 0.02 
DARK CURRENT (MICROAMPERES)=0.02 

CURVE B: SPECTRAL CHAR CTERISTICOF 
AVERAGE HUMAN EYE. 

CURVE C: FOR EQUAL VALUES OF SIGNAL-
OUTPUT CVRRENT WITH RADIANT 

FLUX FROM TUNGSTEN SOURCE 

AT 2870' K. 
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TYPICAL CHARACTERISTICS 
I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
HIGHLIGHT SIGNAL -OUTPUT MICROAMPERES=0.2 
DARK CURRENT (MICROAMPERES = 0.2 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER= 1/2 x 3/8
CURVE A: RELATIVE TARGET VOLTAGE REQUIRED 

TO MAINTAIN DARK CURRENT OF 0.2 µA. 
CVRVE E3: 287CP K INCANDESCENT ILLUMINATION 

REQUIRED TO PRODUCE SIGNAL -OUTPUT 
CURRENT OF 0.2µA. 

CURVE C: PERSISTENCE (LAG) CHARACTERISTIC 
FOR AN INITIAL SIGNAL OUTPUT CURRENT 
OF 0.2µA. 
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7262 
DARK-CURRENT RANGE 

SCANNED AREA OF PHOTOCONDUCTIVE LAYER=I/2"x 3/B 
FACEPLATE TEMPERATURE=30°C APPROX. 
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TYPICAL CHARACTERISTIC 

-,,, HIGHLIIGHTI SNGNAL~ OUTPUT M CRO 
NT. 

ƴ,, AMPERES=0.3 
SCANNED AREA OF ~~HOTOGONDUCTIVE 

LAYER = I/p' x 3/g 
FACEPLATE TEMPERATURE = 30' C APPROX. 
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VIDICON 

LOW-POWER f0.6-WATTI HEATER 600-LINE RESOLUTION 
For use under severe shock and uibratfon, hfgh 
humidity, and altitudes up to 50,000 feet in 
small, compact, transfstortzed TV cameras 

DATA 
fieneral 

Heater, for Unipotential Cathode: 
Voltage  6.3 t 10% ac or do volts 
Current  0.095  amp 

Direct Interelectrode Capacitance: 
Target to all other electrodes   4.6 

Spectral Response    See 
Photoconductive Layer: 
Maximum useful diagonal of 

rectangular image (4 x 3 
aspect ratio) 0  62" 

Orientation of qual ity rectangle— Proper orientation is 
obtained when the horizontal scan is essential ly paral lel to 
theplanepassing throughthetube axis and short index pin. 

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Overall Length 5  12" t 0.06" 
Greatest Diameter 1  125" t 0.010" 
Weight (Approx.)   2 oz 
Operating Position  Any 
Bulb  
Base Connector 
Base   Small-Button Ditetrar S-Pin (JEDEC No.EB-11) 
Basing Designation for BOTTOM VIEW  8HM 

Pin 1 -Heater 
Pin 2 -Grid No.l 
Pin 3 -Internal 

Connection—
Do Not Use 

Pin 4 -Same as Pin 3 
Pin 5 -Grid No.2 
Pin 6 -Grid No.4, 

Grid No.3 

T8 
Cinch No.54A18088, or equivalent 

sNoaT 
%N 

DIRECTION OF LIGHT: 
INTO FACE END Di TUBE 

Maximum Ratings, Absolute-xa:irouna Values: 

For altitudes uy to go,000 feet and 
scanned area of i/a" x q/8" 

GRID-No.3 ~ GRID-No.4 VOLTAGE  350 max. volts 
GRID-No.2 VOLTAGE  350 max. volts 
GRID-No.l VOLTAGE: 

Negative-bias value  125 max. volts 
Positive-bias value 0 max, volts 

PEAK HEATER-CATHODE VOLTAGE: 
Neater negative with respect to cathode 125 max. volts 
Heater positive with respect to cathode 10 max. volts 

+: See next Da ge. 

µµf 
Curves 

Pin 7 -Cathode 
Pin 8 -Heater 
Flange -Target 
Short Index Pin -

Same as 
Pin 3 

4-59 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
RADIO CORIORATION OF AMERICA, HARRISON, NEW 1E RSEY 



7263 
VIDICON 

DARK CURRENT  0.25 max. µa 
PEAK TARGET CURRENT   0.55 max. µa 
FACEPLATE: 

Illumination  1000 max. ft-c 
Temperature (Operating or storage). 60 max. °C 

Typical Operation: 

For scanned area of 3/a" x g/8" and 
faceplate temperature of go° to ggo C 

Grid-No.4 (Decelerator) & 
Grid-No.3 (Bearr~Focus-
Electrode') Voltage   250° to 300 volts 

Grid-No.2 (Accelerator) Voltage 300 volts 
Grid-No.l Voltage for picture 
cutoff   -45 to -100 volts 

Average "Gamma" of Transfer 
Characteristic for signal-
output current between 
0.02 ~a and 0.2 µa  0.65 

Visual Equivalent Signal-to-
Noise Ratio (Approx.)°  300:1 

Minimum Peak-to-Peak Blanking 
Voltage: 
When applied to grid No.l   75 volts 
When applied to cathode   20 volts 

Field Strength at Center of 
Focusing Coil (Approx.)   40 gausses 

Field Strength of Adjustable 
Alignment Coil ®   0 to 4 gausses 

Maximum-Sensitivity Operation joy Live-Scene Pickup 

Faceplate Illumination (Highl ight). 2 ft-c 
Maximum Target Voltage required to 

produce dark current of 0.2 µa 
in any tube"'   110 volts 

Target Voltaget   60 to 100 volts 
Dark Current•   0.2 µa 
Target Current (Highl igght)   0.4 to 0.5 µa 
Signal-Output Current:l~ 

Peak  0.2 to 0.3 µa 
Average   0.08 to 0.1 µa 

Average-Sensitivity Operation joy Live-Scene Picku¢ 

faceplate Illuminiation (Highlight) 15 ft-c 
Maximum Target Voltage required to 

produce dark current of 0.02 µa 
in any tube"   60 volts 

Target Voltaget   30 to 50 volts 
Dark Current. 0.02 µa 
Target Current (Highl ight)   0.3 to 0.4 µa 

. ° • o ®sx t • ~ #: 
See next Dage. 
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VIDICON 

Signal-Output Current:A 
Peak  0.3 to 0.4 µa 
Average   0.1 to 0.2 µa 

Minimum-Lag Oyeration }or Film Pickup 

Faceplate Illumination (Highl ight). 100 ft-c 
Maximum Target Voltage required to 

produce dark current of 0.004 µa 
in any tube "   30 volts 

Target Voltaget   15 to 25 volts 
Dark Current. 0.004 µa 

Target Current (Highl ight)' 0.3 to 0.4 Na 
Signal-Output Current:# 

Peak  0.3 to 0.4 µa 

Average   0.1 to 0.2 µa 

This capacitance, which offect lvely Is the output impetlance of the 
7263, Is incr easetl when the tube Is mountetl In the deflecting-yoke 
and focusing-toll assembly. The resistive tom ponent of the output 
Impedance Is In the ortl er of 100 megoh ms. 

~ Beam focus Is obtal ned by comDlnetl effect of gritl-No.3 voltage which 
should be ad'usta Dle over Intlicated range, and a focusing toll having 
an average Bela strength of u0 gausses. 

~ Definition, focus unitormit y, and Dicture quality decrease with 
decreasing grid—No.n and grin—No.3 voltage. In general, grid No.n and 
gritl No.3 shoultl De operated above 250 volts. 

~ with no blanking voltage on gritl No. 1. 
o Measured wl th high—gain, low—noise, cascotl e—inDu t—type amplifier having 

Dandwitlth of 5 Nc. Because the noise In such a system i5 Dr ed ominat ely 
of the high—frequency type, the vl sual equivalent signal—to—noise 
ratio is Laken as the ratio of highlight video—signal Corr ent t0 rms 
noise current, mu7tiplietl Dy a factor of 3. 

® The alignment coil should be located on the tube so that its center 
Is at a distance oP 3-11/16 inches from the face of the to De, antl 
be position ed so lost Its axis is coincident with the ails oP the tube, 
the tlef letting yoke, and ine focusing coil. 

" The target voltage for each 7263 must be adj ust etl to that value which 
gl ves the desired operating tlark current. 

I ndl cal ed range for each ly De of sery ite serves only to illustrate the 
o Der sting target—voltage range normally encounteretl. 

~ The tleflecting circuits must provltle extremely linear scanningg for 
g ootl black—level reprotluctlon. Dark—current signal is pro portlonal 
to the scanning velocity. any change In scanning velocity produces a 
black—level error In direct proDortlon t0 the Change In scanning 
velocity. 

' vitleo amplifiers must De designed Droperly to han the target currents 
of this magnitude to evoltl ampllPler overload or Dicture distortion. 

# Defined as the component of the target current of ter the dark—fur rent 
c Ompon ent h85 Deen 9u bLreGled. 

SPECIAL PERFDRMANCE_DATA 

In connection with the following tests, sample 7263's will 
maintain resolution as determined with a RETMA Resolution 
Chart, orequivalent, and will faithfully reproduce all resolu-
tion wedges and grey scales of the chart. 

Vibration Tests: 
These tests are performed under conditions for Average—

Senstitivity Operation for Live—Scene Pickup on a sample lot 

4-59 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
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of tubes from each production run. Tubes and their associated 
components§ are vibrated on apparatus providing dynamic condi-
tions simi lar to those described in MIL-E-52728, paragraph 
4. 7. 1. 

Resonance. Tubes and associated components§ are vibrated 
Iper the method of MIL=E-52728, paragraph 4,7.1.11 for 1 
hour at +25° C, for 15 minutes at 0° C, and for 15 minutes 
at +55° C. 

Cycling. Tubes and associated components§ are vibrated 
(per the method of MIL-E-52726, paragraph 4.7.1.2 pertaining 
to specimen without vibration isolatorslfori hour at +25° C, 
for 15 minutes at 0° C, and for 15 minutes at +55° C. 

Temperature-Pressure (Altitude) Tests: 

Tubes and associated components§ are subjected tper the method 
of MIL-E-5400; paragraph 3.2.20, 3.2.20.1, and 3.2.20.1.11 to 
the separate and combined effects of varying temperature 0° to 
+55° C and varying barometric pressure 30 to 3.4 inches of 
mercury. The pressures correspond to sea level and to an 
a ltftude of 50,000 feet, respectively. 

Shock Tests: 

These tests are performed with no voltages appl ied and ona 
sample lot of tubes from each production run. Tubes and their 
associated components§ are subjected in these tests Iper MIL-E-
5400*, paragraph 3.2.21.2. i) to 18 impact shocks of 15 g consist-
ing of 3 shacks in opposite directions along each of three 
mutual ly perpendicular axes of the tube. Each shock impulse 
has a duration of it t 1 mi l liseconds with a maximum impact 
acceleration occurring at approximately 5.5 mi l l iseconds. 

Temperature-Humidity Tests: 

These tests are performed with no voltages appl ied to the 7263. 
The 7263 and associated components§ are subjected fper the 
method of MIL-E-5400', paragraph 3.2. 20.261 to relative humitli—
ties up to and including 100 per cent at temperatures up to 
and including +50° C. 

§ Tube socket such as Cinch No.5YA18099 and RCA Assembly No,200SDU SD I, or 
e qulvalent, hich consists of the deflecting coils. focusing coil, 
alignment toll, shield, and target connector. 
5 June 1957, vrocedure I of Military 5peclflcati on. 

¢ 1 January 1956. 

OPERATING CONSIDERATIONS 

The target connection is made by a suitable spring contact 
bearing against the edge of the target flange. This spring 
contact may conveniently be provided as part of the focusing-
coi l design. 

Suy~ort for the 7263 should be provided such that, under 
vibration and shock, the tube wi l l not be displaced with respect 
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VIDICON 

to the focusing, deflecting, and al ignment fields. SultaDle 
support is provided for the tube and its socket in the RCA 
Deflection Assembly 200SDU501, or equivalent. Orientation of 
the 7263 in its support shoultl be such that the horizontal scan 
is essential ly paral lel to the plane passing through the tube 
axis and short index pin. 
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OIA. 
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.125" 

5. 2" 
t.06M

FACEPLATE 

TARGET 
  FLANGE 
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DIA. 

SMALL-BUTTON 
DITETRAR 
B-PIN BASE 

JE DEC N'E8-II 

9205-9885 
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TYPICAL LIGHT-TRANSFER CHARACTERISTICS 

I ILLUMINATION:UNIFORM OVER PHOTOCONDUCTIVE LAYER, 
SCANNED AREA OF PHOTOCONDUCT VE LAYER= Ih2 x3/8 
FACEPLATE TEMPERATURE=30'C APPROX. 
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TYPICAL PERSISTENCE CHARACi'ERISTIC 

 INITIAL HIGHLIGHT SIGNAL -OUTPUT MICROAMPERES=0.3  
 SCANNED AREA OF PHOTOCONDUCTIVE LAYER=I/Z x3/8'  
 FACEPLATE TEMPERATURE=30'C APPROX. 
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TYPICAL PERSISTENCE CHARACTERISTICS 
,:< . . 

INITIAL HIGHLIGHT SIGNAL-OUTPUT MICROAMPERES=0.3 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER= 1/p''x 3/e' 
FACEPLATE TEMPERATURE=30'C APPROX. 
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SPECTRAL—SENSITIVITY CHARACTERISTICS 

CURVE A: FOR EQUAL VALUES OF SIGNAL-
OUTPUT CURRENT AT ALL WAVELENGTHS. 

SIGNAL- OUTPUT MICROAMPERES FROM 
SCANNED AREA OF %2 x 3i'gT=0.02 
DARK CURRENT MICROAMPERES)=0.02 

CURVE 8: SPECTRAL CHAR CTERISTIC OF 

AVERAGE HUMAN EYE. 

.-~ 
0.035 

W 
1 

J 
v 
y  0.030 

W z 
W 
H 0.025 
Z 
Q 

Q 
~ 0.020 
W 
0 

Q 

30 
0.015 

z 
u 
f 
~ o.olo 
W 

W 
a 

0a 0.005 

0 

CURVE C: FOR EQUAL VALUES OF SIGNAL-
OUTPUT CURRENT WITH RADIANT 
FLUX FROM TVNGSTEN SOURCE 

AT 2870' K. 
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TYPICAL CHARACTERISTICS 
I I I I I I I I 1 1 Il I I i I I I I I I I I I I I I I I I 1 1 1 I I I I I I I I
HIGHLIGHT SIGNAL -OUTPUT MICROAMPERES=0,2 
DARK CURRENT (MICROAMPERES=0.2 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER= 1/2x 3/8~ 
CURVE A; RELATIVE TARGET VOLTAGE REQUIRED 

TO MAINTAIN DARK CURRENT OF 0.2 µA. 
CURVE B: 287d'K INCANDESCENT ILLUMINATION 

REQUIRED TO PRODUCE SIGNAL -OUTPUT 
CURRENT OF 0.2µA. 

CURVE C: PERSISTENCE (LAG) CHARACTERISTIC 
FOR AN INITIAL SIGNAL-OUTPUT CURRENT 
OF 0.2µA. 
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DARK-CURRENT RANGE 

SCANNED AREA OF PHOTOCONDUCTIVE LAYER' I/2 x 3/8' 
FACEPLATE TEMPERATURE=30'C APPROX. 
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7263 
TYPICAL CHARACTERISTIC 

ILLUMINATION ~ 2870' K INCANDESCENT. 
HIGHLIGHT SIGNAL—OUTPUT MICRO—

AMPERES =0.3 
SCANNED AREA OF PHOTOCONDUCTIVE 

LAYER = I/2' x 3/g 
FACEPLATE TEMPERATURE=30' C APPROX. 
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7268A 
Display-Storage Tube 

~~~ 

.y'~ 

"RUGGEDIZED" TYPE 
TWO WRITING GUNS 
ONE VIEWING GUN 

5-INCH DIAMETER 
4-INCH-DIAMETER DISPLAY 
INTEGRAL MAGNETIC SHIELD 

For Use in Military and Commercial Information-Handling Displays 

Where Rough Tube Osage ,May be Encoantered. The 7268A is Uni-

laterally Interchangeable with Type 7268. 

ELECTRICAL 

Heater, for Unipotential Cathode 
Al l Bans 
Voltage (AC or DC)   6.3 t IOq V 
Current at 6.3 V   0. 6 A 

Cathode Heating Time   30 s 
Minimum, before other electrode 
vcltages are appl ied 

Writing Section - Each Gun 

Focusing Method  Electrostatic 
Deflection Method  Electrostatic 
Deflecting-Electrode Arrangement .See Dimensional outline 
Direct Interelectrode Capacitances 

Grid No.1 to all other electrodes   15 max pF 
Cathode to al l other electrodes  8 max pF 
Jeflectirg electrode D,i1 to 
defl ec<. I ng elect rode CJZ  3 max pF 
Deflecting electrode DJ3 to 
deflectlne elecirooe DJ4  2 max pF 
DJ1 to al l othe- electrodes  10 max pF 
~DJ2 to ell other electrodes  10 max pF 
DJ, to al' other electrodes  10 max pF 
CJ4 to al l other electrodes  10 max pF 

Viewing Section 

Direct Interelectrode Capacitances 
Grid ~tio.1 to al l other electrodes  18 max pF 
Cathode to all other electrodes  10 max pF 
Backolate to all other electrodes  I 10 max pF 

OPTICAL 

/~, Phosphor  P20, Aluminized 

MECHANICAL 

Operating Position   Any 
Minimum Useful Viewing Diameter  4 in 
Maximum Overall Length   I6 in 
Maximum Diameter 5  28 in 
Excluding screen leas 

Screen-Connector Assembly  See Dimensional oatline 
Weight   5-I/4 lb 
Bulb Terminals   Recessed Small-Ball (JEDEC No.JI-22) 
Caps (Three) 

Base   JEDEC No.B25-216 

~ , RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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TERMINAL DIAGRAM (Bottom View) 

SCREEN 
CONNECTOR 

DJlyyl

COLLIMATOR 
Gay 

DJ2yyl

DJ3yy 

DJ4 W I 

G2y 
G2W1,2 
G4W1,2 

V 

NC 

Hy 

Pin 1 —fled ing Electrode 
D12 of Writing C~,n No.2 

Pin 2—~fleding Electrode 
DJ1 of Writing Gm No.2 

Pin 3—Deflecting Electrode DJ3 
of Writing Gun No.2 

Pin 4—DeflectingElectrodeQl4 of 
Writing Gun No.2 

Pin 5 —Integral Magnetic Meld 
Pin 6 —Grid No.1 of Viewing Gun 
Pin 7 —Cathode of Viewing Gun 
Pin 8—Heater of Viewing Gun 
Pin 9 —Heater of Viewing Cun 
Pin 10 —Grid No.2 of Viewing Can, 

GridNo.2andGridNo.4 of 
Writing Guns No.1 and No. 2 

Pin 11—Deflecting Electrode DJ4 
of Writing Gun No.1 

Pin 12—~flecting Electrode DJ3 
of Writing Gun No.1 

Pin 13 —Deflecting Electrode CU2 
of Writing Gun No.1 

Pin 14 —Deflecting Electrode D11 
of Writing Gun No.1 

DJ2ry2
COLLECTOR Goy 
DJI W 2 

DJ3W2

BACKPLATE 

~ M
D 

MAGNETIC 
SHIELD 

~~~ 

Gly 

Pin 15 —NC — No Internal 
Connection 

Pin 16 —Heater of Writing Gun No.2 
Pin 17 —Grid No.lofWriting Gun 

No.2 
Pin 18 —Heater of Writing GunNo.2 
Pin 19—GridNo.3 of Writing Gan 

No.2 
Pin ~—Cathode of Writing Gun No.2 
Pin 21—Heater of Writing Gun No.1 
Pin 22 —Grid No.lofWriting Gun 

No.1 
Pin 23 —Heater of Writ ing Gun No.i 
Pin 24 —Grid No.}of Writ ing Cun 

No.1 , 
Pin 25 —Cathode of Writing GunNo.1 
Flexible Leacf~Screen (Encapsulated) 
Recessed 3nall Ball Caps-- ~' 

Over Pin No.3 Col 1 irn3tor 
(Viewing Grid No.3) 

Ouer Pin No. 13 :;ol lector 
(Viewing Grid No.4) 

Over Pin No. 14 Backplate 

~~ 
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MAXIMUM AND MINIMUM RATINGS, ABSOLUTE-MAXIMUM VALUES 
A U voltages are shown with respect to the cathode 
of the viewing gun unless otherwise specified. 

Min Max 
Screen Voltage 

Peak   - 1 1500 V 
DC   0 1 1000 V 

DC Backplate Voltage   0 35 V 
~,~ Collector Voltagea   0 300 V 

V i e~~~ i n g-g r' d-N o. 4 
Coll imator Voltageb  0 300 V 

die~.ving-a~r'd-No.3 
Viewing-Grid-No.2. Writing-Grid-No.4, 
and Writing-Grid-No.2 voltagec+d+   0 200 V 
Viewing-Grid-No. l Voltagea   -150 0 V 
Viewing-Gun Heater-to-Cathode Voltage. -125 125 V 

~'1 Magnetic Shield Voltage  -200 200 V 
Writing-Grid-No.4, Writing-Grid-No.2 To Any 
Deflecting Electrode Voltage  -500 500 V 
Each gun 

Writing-Grid-No.3 Voltage  0 2000 V 
each gunc 

Writing-Grid-No. l Voltage  -200 (d) V 
Each gunc 

Writing-Gun Cathode Voltage  -2800 0 V 
Each aun 

Writing-Gun Heater-To-Cathode Voltage. -125 125 V 
Each gun 

Series Current-Limiting Resistor 
Cnbypassed, in screen circuit  I MS1 
Unbypassed, in viewing—grid—No.4 circuit 0.005 M4 

RECOMMENDED OPERATING VALUES 
All voltages are shown with respect to the cathode 
of the viewing gun unless otherwise specified. 

Screen Voltage   10000 V 
Backplate Voltagea   2 V 
Collector Voltage  265 V 

Viewing-grid No.4 
Coll imator Voltagef  50 to 125 V 

Viewing-grid No•3 
Viewing-Grid-No.2 Voltagea   100 V 
Viewing-Grid-No. l Voltagef   -50 to 0 V 
Writing-Grid-No.3 Voltage  -2325 to -1975 V 

Each gun9 
Writing-Grid-No. l Voltage 

Each gun   (d,h) V 
Writing-Gun Cathode Voltage  -2400 V 
Magnetic Shield Voltage  0 V 
Average Deflecting Plate Voltage. 100 V 
Circuit Values 

rid-No.. clrccit resistance, 
Jeither guy  I max MR 

~"'~ 

.~ 
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Circuit Values (cont'd) 
Impedance in any deflecting electrode 
circuitk  0.01 max Mfl 
Backplate-circuit resistance   0.005 max Mil 
Series current-l imiting resistor: 

Unbypassed, in screen circuit  I Mfg 
Unbypassed, in ,collector viewing-grid-
No.4 circuit 

CHARACTERISTICS 

0.01 

Min Typ Max 

Useful Viewing Diameter 4 - - 
Brightness (Luminance)m - 2500 - 
Viewing Du~ationn 15 - - 
Erase Time  - 28 - 
Resolution4 70 - 
Undeflected Spot Position - - (r) 
Deflection Factors 

DJ1 & DJ2 82 100 
DJ3 & DJ4 82 100 

Mil 

in 
fL 
s 
ms 

l ines/in 
mm 

V/in 
V/in 

a 
These vol cages should n er be adj usced co values which will permit the 
di splay ofa sharply-defin ed ci rcul ar area of bri gh mess having edi em ecer 
of less ch an 3.5 inches. See Oyeratinq Procedure for the proper sec-up 
co follow. 

b 
Grids No.4 and No.2 of writing gun and the grid No.2 of yr awing gun are 
on etc ed wi chin the tube. 

~ Voltages ere shown with re sp etc co cathode of wri cing gun. 
d The writing-gun grid No.l should er 6e more positive than n s ary 

co write the display co satu racedebri gh cne ss for a given s an ein gland 
drive co di ci on. In o should the wricingg-gaol pod-No.l v page 
have a value greater than c ro wi ch rasp etc to the wr can g-gun achotl e. 

e 
The back pl ace should be maincai ned ac 2 volts becwe en erasing pulses when 
dynamic er sure rs employed. 

f 
Adj usced for brightest, moss uniform, full-size pattern. 

9 Adjusted for the small esc, most circular sp oc. 
, 

h 
The 6i as-voltage value for writing-beam cutoff is becwe en -60 and -100 
volts wi ch re sp etc co wri cing-gun cathode. 

~ Wi ch re sp etc to the viewing-gun Cacho de for each pair of deflecting electrodes 

k Recommended value for minimum distortion because of viewing beam collection 
by the deflecting places. Where strict di sp lay ac u acy and display 

i fo rmi cy a e not req ired,the i pedan ce value £or any deflecting- leccrode 
uit mem 6e as higgh as U.1 pro hm maxi um. For opci mum performance, 

ended ch ac the defl ec cing-electrode-circuit impedances be 
approximately equal. 

m Bri gh en ass (Luminance) i red after the ea vice display i ri ctev 
co sacu raced bri gh toes s, sch eawri cing gun has 6e en cu coed off, sand wi ch 
no erasrng pulse applied. 

a The time required for any 0.5-inch diameter a of the 4-inch-di am ecer 
'ng area co rr se sponc an eou sly (wi ch no 'cing or erasing) from z 

b righ cn ass (viewing-beam yr su al cu cof F) co lON of savor aced bn gh cness~ 
p Wi ch the display ac sacu raced bri gh to es s, a o£ rectangular pulses 

s milli sewn ds in wi dch a d ac peci tion frequency of 2 p/s i appplied 
co the backpl ac e. The number of pal required to ~usc ra co plecely 
the ten ter of the disp]ayi noted. Thsis numb er i multrpli ede by 5 millt-

onds co obtain the e e ci me. The amplicu de of the erase pulses rs 
adj usced to ob vain char m um erase vim e. 

q Mea red by the "sb rinking"r aster method under con dicions oft ncinuous 
citing and erasing with e e pulses of 60 µsec width and a repetition 

frequency of 300 p/s. Th eramplitude of the e e pulses i adjusted to 
p ro vi de 3.5-second erasu re and gri d. No.lis adj usced to provide 1000 fooc-
lamberes bri gh mess of the just "shrunken" raster. 

r The un defl acted spot po si cion must fall wi chin a square having a 15 milli-
meter side (maximum) ten cared o the cube face and parallel co a trace 

DATA z RADIO CORPORATION OF AMERICA 
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Performance Data: 

Writing Ability and Writing Uniformity characteristics are 
measured singly for both guns. A 3.5 x 3.5 inch raster is 
centered on the tube face. Vertical scanning is accomplished 
by an interrupted linear sawtocth waveform having a scan time 
of 625 microseconds and aprf of 500 p/s. Horizontal scanning 
is provided by a triangular waveform having a scan rate of 
3.5 inches per second. 

~\ Writing Ability, The writing-gun grid No.l of the gun 
Lnder test is driven above cutoff during the vertical scan 
time by white noise, of approximately 5 megacycles bandwidth, 
having a zero-to-peak amplitude of approximately 35 volts. 
The display brightness under the se conditions shall be at least 
20% of saturated brightness. 

Writing Uniformity. This characteristic is determined 
under the same conditions as specified above except that the 
rms amplitude of the white noise is adjusted to produce 
6 ri ghtness of 40% of saturated brightness of the dimmest area 
in the display. The measured brightness at the brightest area 
of the display shall be not more than 80% of saturated 
brightness. 

Environmental Tests: 

The 7268A is designed to withstand the following operational 
and non-operational environmental tests. 

Operational Tests: 

$inus0idal Vibration. This test consists of tube vibration 

in each of three orthogonal axes. One ofthese axes is in the 
plane passing through the major axis of the tube and the center 
of the tube-base key. The tube is mounted so that its major 
axis is parallel to the plane of the earth. A total of 6 cycles 
of swept sinusoidal vibration, from 10 to 500 and back to 10 
cycles per second, is performed. The duration of a sweep 
cycle is 15 minutes. The frequencies of any resonant points 
are noted. The sinusoidal vibration schedule is shown below. 

Double 
Ampl itude 
inches 

Peak 
Acceleration 

g's 

Sweep 
Frequency 

c/s 

Sweep Cycle 
Duration 
minutes 

0.27 - 10 co 20 

- 4 20 to 46 

- 2 46 to 500 15 

- 2 S00 to 46 

~ 

- 4 46 to 20 

0.27 - 20 to 10 

VibrationotResonance. This testconsiscsoftubevibration 
at the resonant point or points determined in Sinusoidal 
Vi bra iion for a period of 30 minutes. If more than one 
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resonant point is noted for a given axis, the tube is vibrated 
for a total of 30 minutes at that resonant point in each axis 
most likely to produce tube failure. If no resonant points 
are determined in Sinusoidal Vibration, the tuhe is vibrated 
for 60 minutes at a frequency of $$ cycles per second. 

Low Pressure - High temperature. This cesc consists of 
tube storage for a period of not less than one hour at a 

temperature of +100 °C. At the termination of this storage 

period, the tube is operated with the values shown under 
Recommended Operating Values applied and at a pressure 

equivalent to an altitude of 32,000 feet. The temperature is 

then reduced to +$3 °C. The tube is stored at this temperature 

for 1 hour and then is operated with normal voltages applied 

at a pressure equivalent to an altitude of 60,000 feet. 

Low Temperature. This cesc consi scs of the tube being 
maintained at a temperature of -6$ °C for 48 hours. At the 
end of this period and while the tube is still at -6$ °C, the 
tube is operated with recommended voltages applied for 1$ 
minutes. 

Non-Operational Tests: 
Temperature Cycling. This test consists of tube storage 

for a period of not less than 2 hours at a temperature of 

-6$ °C followed within $ minutes by storage for a period of 2 
hours at a temperature of +100 °C. A minimum of five con-

secutive cycles are performed. 

High Pressure. This test consists of tube exposure to an 

absolute pressure of 4$ pounds per square inch for a period of 
at least 60 seconds. This pressure shall be attei ned within 
60 seconds. 

Torque. This test consists of the application of a torque 
of 40 inch-pounds between the integral magnetic shield and 
the cube base. 

$elt $pray. This test consists of tube exposure to a fine 
spray from a salt solution for a period of 48 hours. The 
ambient temperature is maintained at approximately 3$ °C. 

OPERATING PROCEDURE 

The following steps should be followed when the 7268A is 
first placed in operation. Refer to the precautions shown 

under Operating Considerations in the publication ICE-2?- 
a RCA Display-Storage Tubes°. Note that all electrode voltages 
are referred to the c¢t ho de of the viewing gun unless other-
wise specified. 

1. Viewing Gun-Apply power to the heater of the viewing 
gun and allow 60 seconds for the cathode to reach normal 
operating temperature. Next apply the following voltages to 
the viewing-gun electrodes: zero volts to the viewing-gun 
cathode, zero volts to the viewing-gun grid No. 1, +100 volts 
to the viewing-gun grid No. 2, +12$ volts to the collimator, 
+26$ volts to the collector, +2 volts to the backplate, and 
+10,000 volts to the screen. Except for the application of 
screen voltage, which may be increased, ac the users option, 

~~ 
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from 0 volts to 10,000 volts slowly, all of the above voltage 
values should be applied [o the tube simultaneously end with-
out first passing through intermediate voltage values. Next 
apply dynamic erasing pulses to the backplate. Adjust the 
viewing-gun grid-No.l voltage to a value midway between zero 
volts and that voltage at which the viewing diameter begins 
to decrease. Reduce the collimator voltage until the viewing 
diameter starts to decrease, and then increase the collimator 
voltage by 10 volts. The storage property of the tutee can be 

~I~t observed by setting the amplitude of the dynamic erasing pulses 
p' "~ et +12 volts for several seconds and by then reducing it to 

zero volts. As the erasing pulse amplitude is reduced the 
screen should go dark. The 7268A is now scoring an overall 
"black picture" and stays in this condition until the screen 
begins to brighten as a result of the storage grid being 
gradually discharged by positive ions landing on it. 

2. Writing Gun — Apply power to the heater of the writing 
gun and allow 60 seconds for the cathode to reach normal 
operating temperature. Then, with reference to the typical 
operating values shown in the tabulated data under Recommended 
Operating Values, set the grid-No.l voltage to cutoff, end 
apply do voltages to the electrodes of the writing gun. With 
the screen made dark by the charging method described under 
(1), the grid-No.l bias is reduced until the writing beam is 
seen as a spot on the screen. If the beam is caused to move, 
either by centering adjustment or by application of deflection 
voltage, it should leave a bright trace. After an area has 
been written to full brightness, the writing-beam spot may be 
seen as a slightly brighter spot on the bright background. 
Writing-beam focus can then be optimized by adjusting the 
grid-No.3 voltage. 

3. Final Display Adjustments— The do bias and the video-
signal amplitude applied to grid No.l or cathode of the writing 
gun should be adjusted to set the black level and the high-
light level in the display. These adjustments depend on the 
scanning rate used. Resolution decreases with increasing 
writing-gun beam current. Excessive writing-gun beam current 
will produce screen saturation and any further beam-current 
increase will not produce additional highlight brightness and 
may also decrease half-tone rendition. It is recommended that 
the writing-beam current always be adjusted to amini mum value 
to produce the best display without saturation of highlight 
brightness. The dynamic erasing-pulse amplitude end duty cycle 
should be adjusted in accordance with the information con-
tained in 10E-277. The collimator voltage should he adjusted 
for optimum display uniformity. If the collimator voltage is 
too high, the center area of the display will tend to erase 
slowly. If the collimator voltage is too low, the edges of the 
display will tend to erase slowly. 

The following operating precautions must be followed to 
protect the 7268A from inadvertent damage —

1. Do not exceed maximum ratings. 
2. Be sure to include the screen resistor. 
3. Re sure to include the collector resistor. 
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4. Do not apply excessive writing-beam current density. 

5. Protect against scanning failure. 

6. Protect against loss of bias. 
7, Apply voltages to tube in correct order. 
8. Never write unless viewing beam is on. 
9. Stay within recommended viewing-grid voltage ranges. 

DIMENSIONAL OUTLINE 

5.255.03 DIA. 

MINIMUM USEFUL 
SCREEN DIAMETER 

4.0 

.SO MAX. 
p 

~333+ppp~  
I 

5S 
CJ EOECNNw \ t3' \  ~ ~i  33' 

JI-22 

6.69 
MAX. 

\ 5 MIN. 
~ x.063 

} { 
97 MIN. 

139 MAX. ~~
)— ~Xf-

S.D~ 
—.120 

1

BACKPLATE-
TERMINAL 
JEDEC Na. 

JI-22 

M N. 

MWNTING AREAS)
NOTE I 

3.49 M4X. 

3.42 2.Oi 
DIA. 

MOUN~TE AREA 

JEOEC IB1o~. 825-216 

DIMENSIONS IN INCHES 
92CN-123)9 

4X 

HORIZONTAL 
TRACE 

FACEPLATE 

.97 MIN. 
2.79 MAX. 

_t 
2.25 
MAX. 

 t 

COLLIMATOR 
TERMINAL 
JEDEC No. 

JI-22 

12.59 
2.06 

15.75 
2.25 

ENCAPSULATED 
SCREEN 

CONNECTOR 
202.3 LONG 

NOTE 2 

2.3 
MIN. 

 t 

L27 
MIN. 

Note I: The indicated e a e ommended for m uncing purposes. 
Note 2: Amp Parc No. Ampea 32a692r Oc m nufac cured by Ai rc ra Lt Marine Prod-
uces, Inc., Harrisburg, Pe., or equrval ent. 
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7270 
BEAM POWER TUBE 

FORCED-AIR COOLED AT MAXIMUM RATINGS 

315 Natts Ci€ Input (ICAS) up to 60 Nc 
235 Aatts CA Input (ICAS) at 175 Nc 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC) 6  3 t 10% volts 
Current at 6.3 volts 3  1 amp 

Mu-Factor, grid No.2 to grid No.l 
for plate volts = 250, grid-No.2 
volts = 250, and plate ma. = 100  8 

Direct Interelectrode Capacitances 
(Approx):o 
Grid No.l to plate 0  4 µµf 
Grid No.i to grid No.2 & 

internal shield   10 µµf 
Grid No.l to cathode and heater   8 µµf 
Grid No.2 d internal shield 
to plate  10 µµf 

Grid No.2 6 internal shield 
to cathode and heater 2  2 µµf 

Plate to cathode and heater   0.14 µµf 
Heater to cathode   17 µµf 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  4.65" 
Seated Length   4.08" t 0.06" 
Maximum Diameter  2.06" 
Weight (Approx  )
Bulb 
Socket 
Base Large-Button Septar 7-Pin (JEDEC No. E7-55) 

BOTTOM VIEW 

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

Internal 
Shield 

Pin 4 -Cathode 

35 oz 
T16 

Johnson No.122-105', or equivalent 

Pin 5 -Grid No. 2, 
Internal 
Shield 

Pin 6 -Grid No.l 
Pin 7 -Grid No. 2, 

Internal 
Shield 

P- Plate 

Gaoling—Free circulation of air around the tube is required. 
Under operating conditions at maximum ratings, some forced-
air cooling wi l l be required from a smal l fan to prevent ex-
ceeding the specif led maximum bulb temperature. 

Bulb Temperature (At hottest point)   250 max. oC 

4~0 ELECTRON TUBE DIVISION 
RADIO COREORATION Oi AMERI U, XAARISON, NEW IE RSEY 
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~2~0 
BEAM POWER TUBE 

AF POWER AMPLIFIER 8 MODULATOR — Class ABII 

CCS• 

Maximum RatingsE Absolute-Naximum Values: 

DC PLATE VOLTAGE. 1100 max. 
~ GRID-No.2 (SCREEN-GRID) 

VOLTAGE 425 max. 
MAX.-SIGNAL DC~PLATE CURRENTm . 340 max. 
MAX.-SIGNAL PLATE INPUT. 180 max. 
MAX.-SIGNAL GRID-No.2 INPUTm. 20 max. 
PLATE DISSIPATIONm. 60 max. 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode  135 max. 
Heater positive with 

respect to cathode  135 max. 

ICAS~~ 

1350 max. 

425 max. 
340 max. 
250 max. 
20 max. 
80 max. 

135 max. 

135 max. 

volts 

volts 
ma 

watts 
watts 
watts 

volts 

volts 

Typical Operation: 

Values are for 2 tubes 

DC Plate Voltage 1000 1250 volts 
DC Grid-No.2 Voltage§  400 400 volts 
DC Grid-No.l (Control-
Grid) Voltage"  -50 -50 volts 

Peak AF Grid-No.l-to- 
Grid-No.l Voltage  88 92 volts 

Zero-Signal DC Plate 
Current  78 88 ma 

Max.-Signal DC Plate Current. 330 370 ma 
Max.-Signal DC Grid-No.2 

Current  90 90 ma 
Effective Load Resistance 
(Plate to plate) 6800 7880 ohms 

Max.-Signal Driving 
Power (Approx.)  0 0 watts 

Max.-Signal Power Output 
(Approx.)  190 270 watts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance. 30000 max. 30000 max. ohms 

LINEAR RF POWER AMPLIFIER — Class AB I
Single-Sideband Suppressed-Carrier Service 

CCS• ICAS~• 

Max'Imum Ratings[ Absolute—Maximum Values: 

Ugto6aXc 
DC PLATE VOLTAGE. 1100 max. 1350 max. volts 
DC GRID-No.2 (SCREEN-GRID) 
VOLTAGE 425 max. 425 max. volts 

MAX.-SIGNAL DC~PLATE~CURRENT. 340 max. 340 max. ma 

4~0 ELECTRON TUBE DIVISION 
RADIO CORRORATtON OF AMERtG, NA[1I50N, NEW JERSEY 
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7270 

BEAM POWER TUBE 

ccs• rcas•• 
MAX.-SIGNAL PLATE INPUT. 180 max. 250 max. watts 
MAX.-SIGNAL GRID-No.2 INPUT. 20 max. 20 max. watts 
PLATE DISSIPATION. 60 max. 80 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 bo Mc 
DC Plate Voltage  1000 1250 volts 
DC Grid-No.2 Voltage§ 400 400 volts 
DC Grid-No.l (Control-Grid) 
Voltage" -50 -50 volts 

Zero-Signal DC Plate Current 39 44 ma 
Effective RF Load 

Resistance  3400 3940 ohms 
With "$tingle-Tone 

Modulation":++ 
Max.-signal do plate 

current 165 185 ma 
Max.-signal do grid-N o.2 

current 45 45 ma 
Max.-signal peak rf grid-

No.1 voltage  44 46 volts 
Max.-signal driver power 
output (Approx.)  4 5 4.5 watts 

Output-circuit efficiency 
(Approx  ) 90 90 % 

Max.-signal useful power 
output (Approx)  95'• 135'• watts 

With "Two-Tone Modulation":T 
Average do plate current 122 137 ma 
Average do grid-No.2 
current 26 26 ma 

Max.-resultant-signal peak 
rf grid-No.1 voltage 44 46 volts 

Output-circuit efficiency 
(APProx  ) 90 90 % 

Distortion-products level:* 
3rd order -26~ -26~ db 
5th order -33~ -33~ db 

Useful power output 
(Approx.): 
Average 47 5* 67.5; watts 
Peak envelope 95'• 135f watts 

Maximum Circuit Values: 
Grid-No.l-Circuit 

Resistance 30000 max. 30000 max. ohms 

4~i0 ELECTRON TUBE DIVISION 
RADIO CORPORATION Oi AMERICA, NAR RISON, NEW JERSEY 
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7270 
BEAM POWER TUBE 

LINEAR RF POWER AMPLIFIER — Class B 
Single-Sideband Suppressed-Carrier Service 

digh-Nu Triode Connection 
CCS~ ICAS~• 

Maximum Ratings, Absolute-Naximum Values: 

Up to 6o Nc 

DC PLATE VOLTAGE. 1100 max. 1350 max. volts 
MAX.-SIGNAL DC PLATE CURRENT. 340 max. 340 max. ma 
MAX.-SIGNAL DC COMBINED 
GRIDS No.1 8 No.2 CURRENT 170 max. 170 max. ma 

MAX.-SIGNAL PLATE INPUT 180 max. 250 max. watts 
PLATE DISSIPATION 60 max. 80 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: 

In cathode-drive circuit at 6o Nc 
with "Single-Tone Modulation"jl 

DC Plate-to-Grids No.l & 
No.2 Voltage 

DC Grids No.1 & No.2 
Voltage  

1000 

0 

1250 

0 

volts 

volts 
Zero-Signal DC Plate Current 
Effective RF Load 

Resistance 

20 

3400 

25 

3680 

ma 

ohms 
Max.-Signal DC Plate Current. 
Max.-Signal DC Combined 
Grids No.1 & No.2 Current 

Max.-Signal Peak RF Cathode-
to-Gri ds No.1 & No.2 Voltage. 

Max.-Signal Driver Power 
Output (Approx.)~~ 

Output-Circuit Efficiency 
(Approx.)  

Max.-Signal Useful Power 
Output (Approx  ) 

170 

108 

40 

13 

90 

100* 

180 

94 

40 

15 

90 

1401 

ma 

ma 

volts 

watts 

~ 

watts 

PLATE-MODULATED RF POWER AMPLIFIER — Class C Telephony 

Carrier conditions qer tube for use 
with a maximum modulation }actor o} 1 

CCS• ICAS~• 

MBXimam RatingSE Absolute-Naximum Values: 

For maximum plate voltage and maximum plate 
input above 60 Mc, see Rating Chart I 

DC PLATE VOLTAGE  900 max. 1100 max. volts 

4~i0 ELECTRON TUBE DIVISION 
RADIO COREORATION OF AMERIG, NARRISON, NEW JERSEY 
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7270 ~° 
BEAM POWER TUBE 

DC GRID-No.2 (SCREEN-

ccs• rcas•• 

GRID) VOLTAGE. 425 max. 425 max. volts 
DC GRID-No.1 (CONTROL-GRID) 

VOLTAGE -300 max. -300 max. volts 
DC PLATE CURRENT  280 max. 280 max. ma 
DC GRID-No.l CURRENT  25 max. 30 max. ma 
PLATE INPUT 160 max. 210 max. watts 
GRID-No.2 INPUT 13 5 max. 13.5 max. watts 
PLATE DISSIPATION. 40 max. 50 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 bo Mc 

DC Plate Voltage  800 1000 volts 
DC Grid-No.2 Voltage 400 400 volts 
DC Grid-No.l Voltage* -105 -107 volts 
Peak RF Grid-No.l Voltage.  110 114 volts 
DC Plate Current  175 190 ma 
DC Grid-No.2 Current  30 30 ma 
DC Grid-No.l Current (Approx.). 4 4 ma 
Driver Power Output (APProx.)~ru 

4 4 watts 
Output-Circuit Efficiency 
(Approx  ) 90 90 % 

Useful Power Output (Approx.) 90+ 130+ watts 

At iryg Nc 

DC Plate Voltage  535 665 volts 
DC Grid-No,2 Voltage 400 400 volts 
DC Grid-No.1 Voltage* -115 -119 volts 
DC Plate Current  200 220 ma 
DC Grid-No.2 Current  15 15 ma 
DC Grid-No.l Current (Approx.). 6 6 ma 
Driver Power Output 
(Approx.)  10 10 watts 

Output-Circuit Efficiency 
(Approx  ) 85 85 % 

Useful Power Output (Approx.). 60~ 85+ watts 

Maximum Circuit Values: 

Grid-No.l-Circuit 
Resistance$ 30000 max. 30000 max. ohms 

4-f0 ELECTRON TUBE DIVISION 
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7z~o 
BEAM POWER TUBE 

RF POWER AMPLIFIER 3 OSCILLATOR — Class C Telegraphyt 
and 

RF POWER AMPLIFIER — Class C FM Telephony 

CCS• ICAS'• 

Maximum Ratings, Absolute-Maximum Values: 

For maximum plate voltage and maximum plate 

volts 

vets 

volts 
ma 
ma 

watts 
watts 
watts 

volts 

volts 

input above 60 Mc, see Rating Chart II 

DC PLATE VOLTAGE. 1100 max. 1350 max. 
DC GRID-No.2 (SCREEN-GRID) 

VOLTAGE 425 max. e25 max. 
DC GRID-No.1 (CONTROL-GRID) 
VOLTAGE  -300 max. -300 max. 

DC PLATE CURRENT 340 max. 340 max. 
DC GRID-No.l CURRENT.. . 25 max. 30 max. 
PLATE INPUT  235 max. 315 max. 
GRID-No.2 INPUT  20 max. 20 max. 
PLATE DISSIPATION 60 max. 80 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: 

At 6o Mc 

DC Plate Voltage 1000 1250 
DC Grid-No.2 Voltage". 300 300 
DC Grid-No.1 Voltage®®. -79 -80 
Peak RF Grid-No.l Voltage 98 111 
DC Plate Current 225 250 
DC Grid-No.2 Current 25 30 
DC Grid-N o.1 Current 
(Approx.)  5 5 

Driver Power qYt put 
(Approx.)~' 4 4 

Output-Circuit Efficiency 
(Approx.)  90 90 

Useful Power Output (Approx.). 160* 2251

Typical Operation: 

At iryg Mc 

DG Plate Voltage 650 850 
DC Grid-No.2 Voltage". 400 400 
DC Grid-No.l Voltage®®. -99 -100 
DC Plate Current 265 275 
DC Grid-No.2 Current 15 15 
DC Grid-No.i Current 
(Approx.)  7.5 8 

Driver Power Output 
(Approx.)~~  10 10 

volts 
volts 
volts 
volts 

ma 
ma 

ma 

watts 

% 
watts 

volts 
volts 
volts 

ma 
ma 

ma 

watts 

4~'i0 ELECTRON TUBE DIVISION 
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7270 

BEAM POWER TUBE 

ccs• rcas•• 

~~ 
~O 

Output—Circuit Efficiency 
(Approx  )  85 85 % 

Useful Power Output (Approx.). 9~t 135* watts 

Maximum Circuit Values: 

Grid—No.l—Circuit Resistance$. 30000 max. 30000 max. ohms 

o Without ezte rnal shield. 

' E.F. Johnson Company, Waseca, Minnesota. 
Subscript 1 indicates that grid—N o.l current does not flow tlu ring any 
part of the input cycle. 

• Continuous Commercial Service. 

•• Intermittent Commercial and Amateur Service. 

• Averaged over any audio—frequency cycle of sine—wave form. 

Obtained prefe raDly from a fixed supply. 

" Obtained from a fixed supply. 

u °Single—Tone Modulation• operation refers to that class of ampl ifier 
se ry ice in which the input consists of a monofreque ncy rf signal 
having constant ampl itude. This signal is produced in a single—
sideband suppressed—carrier system when a single audio frequency of 
constant ampl etude is appl ied to the input of the system. 
^Two—Tone Modulation• operation refers to that class of ampl ifier 
Service in which the Input consists oP two equal monofrequency rf 
s lgnals having constant ampl itude. These signals are produced in a 
singgle—sideband suppressed—carrier system when two equal—and—constant—
ampl itude audio frequencies are appl ied to the input of the system. 

+ This value of useful power is measured at load of output circuit 
having indicated efficiency. 

~ Referenced with respect to the peak envelope power output obtained 
* at maximum drive. 

Y~ Maximum encountered at any driving level up to 1004. 
I Grids No.i and No.2 connected together. 

~ Driver stage is required to supply tube losses and rf—circuit losses. 
The driver. stage should De designed to provide an excess of power 
above the indicated values to take care of variations in l ine vo]tag e,. 
in components, in initial tube characteristics, and in tube character- 
i sties during l ife. 

T 

• 

4 

t 

Obtained preferably from a separat e~sou rce modulated along with the 
plate supply, or from the modulated plate supply through a series 
resistor. It I5 recommended that this resistor De atllustable to 
permit obtaining the desired operating plate current after Initial 
tuning adjustments are made. 

Obtained from a grid—N o.i resistor or from a combination of grid—No.1 
resistor with either fixed supply or cathode resistor. Tne combina—
tion of grid resistor and fixed supply has the advantage. of not only 
p rot ecting. the tube from damage through loss of exc itatlon but also 
of minimizing distortion by bias—supply compensation. 
Indicated values a e for operation at 60 Nc. Less driver power 
output is required at frequencies Del ow 60 Mc. 
If this value is insufficient to provide atl equate bias, the additional 
required bias must De suppl ied by a cathode resistor or fixed supply. 

Key—down conditions per tube without amplitude modulation. Ampl itude 
modal atJ on essentially negative may be used if the positive peak of 
the audio—frequency envelope does not exceed 1154 of the carrier 
conditions. 

~~ Obtained preferably from a Separate Source or from the ptat e—voltage 
supply with a voltage divider. If a series resistor Is used, It 
s nould be adjustable to permit obtaining the desired operating 
plate current after initial tuning adjustments are camel et ed. Grld—
No.2 voltage must not exceed 500 volts under key—up conditions. 

N Obtained from a grid—No.1 resistor, or Prom a combination of grid—Xo.1 
resistor with either fixed supply or cathode resistor. 

4-60 ELECTRON TUBE DIVISION 
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72 70 
BEAM POWER TUBE 

OPERATING CONSIDERATIONS 

Shielding of the 7270 in rf service is required for stable 
operation. A convenient method of shielding is to mount the 

socket approximately 5/8" beneath a hole in the chassis plate 

so that when the 7270 is inserted in the socket, the internal 

shield (See Dimensional Outline) of the tube wi l l be close to 

the edge of the hole and in the same plane as the chassis 

plate, This arrangement provides an effective shield to iso—

late the grid—No. l circuit from the plate circuit. 

The connection to the glace terminal should be flexible 
in order to prevent subjecting the plate—terminal seal to any 
strain. The connection should never be soldered to the plate 

terminal. A plate connector of the heat—radiating type is 
recommended. 

The plate shows no color when the 7270 is operated at 
maximum rated plate dissipation under CCS conditions. At 

maximum rated plate dissipation under ICAS conditions, the 

plate may show a barely discernible color in a dark room. 
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7270 

BEAM POWER TUBE 
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7270 
BEAM POWER TUBE 

THE REFERENCE AXIS Y-Y' IS DEFINED AS THE AXIS OF THE BASE-
PIN GAUGE DESCRIBED IN NOTE I: 

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 S1X HOLES 0.0800" t 0.0005" AND ONE HOLE 
0.1450" t 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" t 0.010" CON-
CENTRIC WITH PIN CIRCLE WHOSE CENTER IS ON THE AXIS Y-Y'. 

NOTE 2: EXHAUST TIP WILL NOT EXTEND BEYOND THE PLANE 
WHICH PASSES THROUGH THE ENDS OF THE THREE LONGEST PINS. 

4-60 ELECiNON TUBE DIVKION 
RADIO CORIORATION OF AMFRIG. HARRISON. NEW JERSEY 
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7270 

TYPICAL PLATE CHARACTERISTICS 

Ef=6.3 VOLTS 
GRID-Ns2 VOLTS=300 
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7270 ~ 

TYPICAL PLATE CHARACTERISTICS 

E f = 6.3 VOLTS 
GRID-Ns2 VOLTS= 400 
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7270 

TYPICAL CHARACTERISTICS 

Ef=6.3 VOLTS 
GRID-N'2 VOLTS=300  
GRID-N" I VOLTS =ECI

0 200 

E f = 6.3 VOLTS 
GRID-N'2 VOLTS=400 
GRID-N~ I VOLTS= ECI  

400 600 800 
PLATE VOLTS 

1000 1200 

92CS -10158 

1400 

O 200 400 
LATEOVOLTSB~ 

1000 1200 -1400 
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TYPICAL CONSTANT-CURRENT CHARACTERISTICS 

 Ef = 6.3 VOLTS 
GRID-N°2 VOLTS = 300 
Ib=PLATE AMPERES 
ICI=GRID-N'I AMPERES 
IC2=GRID-N42 AMPERES 

~ l 

a O o 
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GRID-N~ 1 VOLTS 
ELECTRON TUBE DIVISION 
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7270 

TYPICAL CONSTANT-CURRENT CHARACTERISTICS a
g~ 
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Ef= 6.3 VOLTS 
GRID-Ns2 VOLTS=400 
Ib=PLATE AMPERES 
ICI = GR D-Nsl AMPERES 
IC2=GRID-Ng2 AMPERES 
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7270 
TYPICAL CHARACTERISTIC 

TRIODE CONNECTION 
Ep=6.3 VOLTS 
GRID Nsl CONNECTED TO GRID Ns 
ECI=GRID-Nsl VOLTS 
EC2=GRID-Ns2 VOLTS 

N — a0 O Y N O 
_ O O p O 

PLATE (I}~ OR COMBINED GRIDS Nsl S N°2 (ICIaICp~ AMPERES 
ELECTRON TUBE DIVISION 

MDIO COEVOMiION Oi MNEKA, MAEEISON, NEW IEREY 
92CM-10173RI 



7270 

TYPICAL CONSTANT-CURRENT CHARACTERISTICS 
TRIODE CONNECTION 

Ef =6.3 VOLTS 
GRID N'I CONNECTED TO GRID N°2, 
I1,= PLATE AMPERES 
ICI 8 IC2=COMBINED GRIDS N~1 & 

TES 2 AMPERES 
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7271 
BEAM POWER TUBE 

FORCED—AIR COOLED AT MAXIMUM RATINGS 
315 WATTS CW INPUT (ICAS1 UP TO 60 Mc 
235 WATTS CW INPUT ( ICAS) AT 175 Mc 

For use Ln mobile equipment operating 
directly from 6-cell storage-battery systems 

The ryaryiis the same as the ryzryo exceyt }or the }ollowinq items: 

beater, for Unipotential Cathode: 

Voltage (DC)   13.5 + 
2U~ 

volts 

Current at 13.5 volts  1.25 amp 

SPECIAL PERFORMANCE DATA 

The 7271 is intended primari ly for operation in mobi le 
equipment having a nominal 12—volt power—supply system. In 
properly designed equipment, a 10% reduction in electrode 
voltages caused by a 10% reduction in the voltage of a 13.5—

volt power supply wi l l result in less than 3 db decrease in 
useful power output from any individual 7271. Simi larly, a 
20% reduction wi l l result in a decrease in useful power output 
not exceeding 8 db. 

4-~~ ELECTRON TUBE DIVISION DATA 
RADIO CORPORATION OF AMERICA, NARRISON, NEW 1EPSEY 
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7293A 

Image Orthicon 
MAGNETIC FOCUS MAGNETIC DEFLECTION 

ANTI -GHOST IMAGE SECTION 

For Outdoor and Studio Pickup with Black-and-White TV Cameras 

DATA 
General: 
Heater, for Unipotential Cathode: 

Voltage (AC or DC)   6.3 t 10% volts 
Current at 6.3 volts  0.6 amp 

Direct Interelectrode Capacitance (Approx.) : 
Anode to all other electrodes 12 µµf 

Spectral Response  S-10 
Wavelength of Maximum Response. 4500 t 300 angstroms 
Photocathode, Semitransparent: 

Rectangular image (4 x 3 aspect ratio): 
Useful size of  1.8" max. diagonal 

Note: The size of the optical image focused on the 
photocathode should be adjusted so that its maximum 
diagonal does not exceed the specified value. The 
corresponding electron image on the target should 
have a size such that the corners of the rectangle 
just touch the target ring; a condition that may be 
achieved in some camera designs with a 1 .6" diagonal 
image on the photocathode. 

Orientation of. .Proper orientation is obtained when the 
vertical scan is essential ly paral lel to 
the plane passing through center of face-
plate and pin 7 of the shoulder base. 
The horizontal and vertical scan should 
preferably start at the corner of the 
raster nearest pin6oftheshoulder base. 

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Overall Length  15.20" t 0.25" 
Greatest Diameter of Bulb   3.00" t 0.06" 
Minimum Deflection-Coil Inside Diameter   2-3 /8" 
Deflecting oil Length  5" 
Focusing oil Length  10" 
Al ignment-Coil: 

Length  15/16" 
POSItIOn on neck Centerl ine of coi l located 

8.5" from flat area of the 
jumbo annular base. 

Photocathode Distance Inside End of Focusing Coil 1/2" 
Operating Position. The tube should never be operated in a 

vertical position with the Diheptal-base end up 
nor in any pt her position where the axis of the 
t ubewith the base up makes an angle of less than 
20° with the vertical. 

Weight (Approx  )  1 lb 2 oz 

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

DATA I 
I-62 
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Shoulder Base Keyed Jumbo Annular 7—Pin 
BOTTOM VIEW 

Pin 1 —Grid No.6 Pin 5 —Grid No.5 
Pin 2 —Photocathode 
Pin 3 —Internal Connec— Pin 6 —Target 

t ion—Do Not Use 
Pin 4 —Internal Connec— Pin 7 —Internal Connec—

t ion—Do Not Use t ion—Do Not Use 

End Base  Small —Shell Diheptal 14—Pin 
(JEDEC Group 5, No.B14-45) 

BOTTOM VIEW 

Pin 1 —Heater 
Pin 2 —Grid No.4, 

Field Mesh 
Pin 3—Grid No.3 
Pin 4 —Internal Connec—

tion—Do Not Use 
Pin 5 —Dynode No.2 
Pin 6 —Dynode No.4 
Pin 7 —Anode 
Pin 8—Dynode No.5 
Pin 9 —Dynode No.3 
Pin 10 —Dynode No.1, 

Grid No.2 
Pin 11 —Internal Connec—

tion—Do Not Use 
Pin 12 —Grid No.1 
Pin 13 —Cathode, 

Suppressor Grid 
Pin 14 —Heater 

DIRECTION OF LIGHT: 
PERPENDICULAR TO 

LARGE END OF TUBE 

v 

WHITE INDEX LINE 
ON FACE 

NOTE: In the tube symbol, the sup pressor grid connected to the cathode, 
and the field—mesh grid connected to grid No.u, are intentionally 
without numbers to avoid upsetting industry practice of associa—
ting functional camera control knobs with specif ied grid numbe rs. 
For example, Deam—focus control is generally associated with knob 
identified as Gp (grid No. u). 

Maximum and Minimum Ratings, Absolute—Maximum Values: 

PHOTOCATHODE: 
Voltage  —700 max. 
Illumination   50 max. 

OPERATING TEMPERATURE: 
Any part of bulb   65 max. 
Of bulb at large end of tube 
(Target section)   35 min. 

TEMPERATURE DIFFERENCE: 
Between target section and any part 
of bulb hotter than target section 5 max. 

GRID—No.6 VOLTAGE  —700 max. 
TARGET VOLTAGE: 

Positive value   10 max. 
Negative value   10 max. 

GRID—No.S VOLTAGE  150 max. 

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

volts 
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'/ '"1

GRID-No.4 VOLTAGE  350 max. volts 
GRID-No.3 VOLTAGE  400 max. volts 
GRID-No.2 & DYNODE-No.1 VOLTAGE  350 max. volts 
GRID-No.1 VOLTAGE: 

Negative-bias value  125 max. volts 
Positive-bias value  0 max. volts 

PEAK HEATER~ATHODE VOLTAGE: 
Heater negative with respect to cathode. 125 max. volts 
Heater positive with respect to cathode. 10 max. volts 

ANODE SUPPLY VOLTAGE°  1350 max. volts 
VOLTAGE PER MULTIPLIER STAGE   350 max. volts 

Typical Operating Values:b

Photocathode Voltage (Image Focus)°. -400 to -540 volts 
Grid-No.6 Voltage (Accelerator)—

Approx. 75% of photocathode voltages -300 to X05 volts 
Target-Cutoff Voltage°   -3 to +1 volts 
Grid-No.5 Voltage (Decelerator)   0 to 40 volts 
Grid-No.4 Voltage (Beam Focus)°  140 to 180 volts 
Grid-No.3 Voltagef   260 to 300 volts 
Grid-No.2 & Dynode-No.l Voltage  300 volts 
Grid-No.l Voltage for Picture Cutoff -d5 to -115 volts 
Dynode-No.2 Voltage  600 volts 
Dynode-No.3 Voltage  800 volts 
Dynode-No.4 Voltage  1000 volts 
Dynode-No.5 Voltage  1200 volts 
Anode Voltage  1250 volts 
Target-Temperature Range   35 to 45 °C 
Minimum Peak-to-Peak Blanking Voltage. 5 volts 
Field Strength at Center 
of Focusing Coil9  75 gausses 

Field Strength of Al ignment Coil   0 to 3 gausses 

Performance Data: 

With conditions shown under Tytiical Operating Values and 
with camera lens set to bring the picture highlights one 

stoy above the "knee"of the light-trans {¢r characteristic 

Nin. Average Nax. 

Cathode Radiant Sensitivity 
at 4500 angstroms  - 0.028 - µalµw 

Luminous Sensitivity 
(2870° K)  30 60 - Nallm 

Anode Current (DC)   - 30 50 µa 
Signal-0utput Current 

`Peak to peak)   5 - 30 µa 
Ratio of Peak-to-Peak 

Highl ight Video-Signal 
Current to RMS Noise Current 
for bandwidth of 4.5 Mc. 35:1 45:1 -

Photocathode Illumination at 
2870° K required to reach 
"knee" of light-transfer 
characteristic   - 0.01 0.028 fc 

f Indicates a cnan ge. 

RADIO CORPORATION OF AMERICA 
Electronic Comp°nents and Devices Harrison, N. J. 

DATA 2 

4-66 



7293A 
Amplitude Response at 400 TV 

l ines per picture height (Per 
cent of large-area black to 
large-area white~D  30 40 - % 

Limiting Horizontal Resolution. 500 - - TV l ines 

~ Dynode—voltage values are shown under Typical Operating ra toes. 
IA With 7293A operated in RCA—TK-11 or —TK-31 camera. Other cameras may 

require slightly different voltage ranges. 

d Adjust for Dest focus. 
d For minimum highl ight flare or "ghost• the grid—No.6 voltage should be 

73 per cent of the photocathode voltage. 
e Normal setting of target voltage is ~2 volts from target cutoff. The 

target supply voltage should be adjustable from —3 to ~5 volts. 

f Adjust to give the most uniformly shaded picture near maximum signal. 
9 Di rection of current should De such that ono rt h—seeking pole is attracted 

to the image end of Lhe focusing coil, with the indicator located 
outside of and at the image end oP the Poc using coil. 

h Measured with ampl ifier having flat Frequency response. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S-10 RESPONSE 

is shown at front of this Section 

BASIC LIGHT-TRANSFER CHARACTERISTIC 
ILLUMINATION 
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92C S-7296R2 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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3.00±.06~{ 
{.135" .025" DIA. 

~ f, 
2.56q 
±,12 

.425" 
1.025" 

.040" 
1.002" DIA. 

6 PINS 

JUMBO 
ANNULAR 

7—PIN BASE 

1520 
±.25 

z.00"~.oe~ 
DIA. 

BASE 
DEC GROUPS, 
NQ B14-45 

ENLARGED BOTTOM VIEW 

92CM-8293R3 

DETAIL OF BOTTOM VIEW 
OF JUMBO ANNULAR BASE 

CROSS-HATCHED 
1,315" R. MIN. AREA IS FLAT / 

f 1.185" R. MAX. 

25 43 

SEE NOTE I ~•5"MIN. 

NOTE I: DOTTED AREA IS FLAT 
OR EXTENDS TOWARD DIHEPTAL-
BASE END OF TUBE BY 0.060" MAX. 

ANNULAR-BASE GAUGE 
ANGULAR VARIATIONS BETWEEN PINS 
AS WELL AS ECCEN TRICITY OF NECK 
CYLINDER WITH RESPECT TO PHOTO-
CATHODE CYLINDER ARE HELD TO 
TOLERANCES SUCH THAT PINS AND 
NECK CYLINDER WILL FIT FLAT-
PLATE GAUGE WITH: 

a. SIX HOLES HAVING DIAMETER 
OF 0.065" t 0.001" AND ONE 

HOLE HAVING DIAMETER OF 
0.150" t 0.001". ALL HOLES 

HAVE DEPTH OF 0.265" t 

0.001". THE SIX 0.065" 
HOLES ARE ENLARGED BY 45°
TAPER TO DEPTH OF 0.047". 
ALL HOLES ARE SPACED AT 
ANGLES OF 51°26' f 5' ON 
CIRCLE DIAMETER OF 2.500" 
t 0.001". 

b. SEVEN STOPS HAVING HE16HT OF 
0.187" t 0.001", CENTERED 
BETWEEN PIN HOLES TO BEAR 
AGAINST FLAT AREAS OF BASE. 

c. RIM EXTENDING OUT A MINIMUM 
OF~0. 125" FROM 2.612" DIAM-
ETER AND HAVING HEIGHT OF 
0.126" t 0.001". 

d. NECK-CYLINDER CLEARANCE HOLE 
HAVING DIAMETER OF 2.200" 
0.001". 

~': 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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7293A/L 
Image Orthicon 

LONG-LIFE TARGET MAGNETIC DEFLECTION 
MAGNETIC FOCUS ANTI-GHOST IMAGE SECTION 

For Outdoor and Studio Pickup with Black-
and-White TV Cameras. The 7293A/L is Directly 
Interchangeable with the 7293A in All Cameras. 

The ~2ggA/L is the same as the ~zggA except utilizes a 
longer-Life non-deteriorating glass target, 

The sturdy, long-l ife, non-deteriorating, glass target of 
/''type 7293A/L is characterized by high gain, resistance to 

1'burn-in", and the absence of any granular structure. Because 
charge transportation through this target material is elec-
tronic rather than ionic as in ordinary glass targets, the 
electrical characteristics of the target, such as secondary 
emission and resistivity, are essentially constant and sensi-
tivity of the 7293A/L is stable throughout l ife. 

Other important advantages of this target are that the 
undesirable characteristics of scene retention or "sticking-
picture" and raster "burn-in" due to underscanning are signifi-
cantly reduced. The resistance of the 7293A/L to image "burn_ 
in" provides a highly desirable operational feature because 
it is not necessary to use an orbiter or continually move the 
camera when focused on a stationary scene. 

OPERATING CONSIDERATIONS 

,Dos and Don'ts on Use of RCA-7293A/L 

Dos 

1. Allow 7293A/L to warm up prior to operation. 

2. Hold temperature of the 7293A/L within operating range. 
3. Make sure al ignment coi l is properly adjusted. 

4. Adjust bears-focus control for best usable resolution. 

5. Condition spare 7293A/L's by operating several hours 
once each month. 

~~ 6. Determine proper operating point with target voltage 
adjusted to exactly 2 volts above target cutoff. 

7. Uncap lens before voltages are appl ied to the 7293A/L. 
~" 1  Don'ta 

1. Don't force the 7293A/L into its shoulder socket. 
2. Don't operate the 7293A/L without scanning. 

3. Don't operate a 7293A/L having an ion spot. 

4. Don't use more beam current than necessary to discharge 
the highl ights of the scene. 

5. Don't turn off beam while voltages are appl ied to photo-
cathode, grid No.6, target, dynodes, and anode during 
warm-up or standby operation. 

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

DATA 
4-65 





7295-A 
Image Orthicon 

MAGNETIC FOCUS MAGNETIC DEFLECTION 
EXCELLENT RESOLUTION CAPABILITY 

For Outdoor and Studio Pickup with High-Qual ity 
Black-and-White TV Cameras. The 7295-A is 
Unilaterally Interchangeable with Type 7295. 

DATA 
General: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC) 6  3 ± 10% volts 
Current at 6.3 volts 0  6 amp 

Direct Interelectrode Capacitance: 
Anode to all other electrodes 12 µµf 

Spectral Response   5-10 
Wavelength of Maximum Response  4500 ± 300 angstroms 
Photocathode, Semitransparent: 
Rectangular image (4 x 3 aspect ratio): 

Useful size of  1.6" max. diagonal 
Note: The size of the opt ical image focused on the 

photocathode should be adjusted so that its maximum 
diagonal does not exceed the specified value. The 
correspond in'g electron image on the target should 
have a size such that the corners of the rectangle 
just touch the target ring. 

Orientation of. Proper orientation is obtained whenthe 
vertical scan is essential ly paral lel to the plane 
passing through center of the faceplate and the grid—
No.6 envelope terminal. The horizontal and vertical 
scan should start at the corner of the picture between 
the grid—No.6 and the photocathode envelope terminals. 

Target-to-Mesh Spacing 0  002 in. 
Focusing Method  Magnetic 
Deflection Method  Magnetic 
Overall Length  19.375" ± 0.310" 
Greatest Diameter of Bulb   4.500" t 0.094" 
Minimum Deflecting-Coil Inside,Diameter  3.2" 
Deflecting-Coil Length  7" 
Focusing-Coil Length  15" 
Al ignment-Coil: 

Position on neck. .Centerl ine of magnetic field should be 
located 9.25" from the flat area of the 
shoulder. 

Operating Position See Otierating Considerations 
Weighf (Approx  )  2.3 lbs 
Envelope Terminals  5 

BOTTOM VIEW 
Terminal Over Pin 2 -Field Mesh 
Terminal Over Pin 4 -Photocathode (PC) 
Terminal On Side of Envelope 
Opposite Base Key - Grid No.6 (G6) 

~ See basing tliagram on next page. 

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

DATA I 
10-60 



7295-A 
Terminal Over Pin 9 -Grid No.S (Gg) 
Terminal Over Pin 11 -Target 

End Base  Small -Shell Diheptal 14-Pin 
(JEDEC Group 5, No. 814-45) 

BOTTOM VIEW 
DIRECTION OF LIGHT: 
PERPENDICULAR TO 

LARGE END OF TVBE 
Pin 1 -Heater 
Pin 2 -Grid No.4 
Pin 3 -Grid No.3 
Pin 4 -Internal Connec-

t ion—Do Not Use 
Pin 5 -Dynode No.2 
Pin 6 -Dynode No.4 
Pin 7 -Anode 
Pin 8 -Dynode No.5 
Pin 9 -Dynode No.3 
Pin 10 -Dynode No.l, 

Grid No.2 Pc 

Pin 11 -Internal Connec-
t ion—Do Not Use 

Pin 12 -Grid No.1 FIELD 
Pin 13 -Cathode MESH 

Pin 14 -Heater 

G6 

Maximum and Minimum Ratings, Absolute —Maximum 

PHOTOCATHODE: 
Voltage 
Illumination  

OPERATING TEMPERATURE: 
Any part of bulb  
Of bulb at large end of tube 

(Image section) 
TEMPERATURE DIFFERENCE: 

Between image section and any part 
of bulb hotter than image section. 5 max. oC 

GRID-No.6 VOLTAGE  -700 max. volts 
TARGET VOLTAGE: 

Positive value   10 max. volts 
Negative value   10 max. volts 

FIELD-MESH VOLTAGE•  30 max. volts 
GRID-No.5 VOLTAGE  300 max. volts 
GRID-No.4 VOLTAGE  350 max. volts 
GRID-No.3 VOLTAGE  400 max. volts 
GRID-No.2 & DYNODE-No.l VOLTAGE  350 max. volts 
GRID-No.1 VOLTAGE: 

Negative-bias value  125 max. volts 
Positive-bias value  0 max. volts 

PEAIF HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 125 max. volts 
Heater positive with respect to cathode. 10 max. volts 

ANODE SUPPLY VOLTAGE*  1650 max. volts 
VOLTAGE PER MULTIPLIER STAGE   350 max. volts 

Gg 

ƴ 

TARGET 

Values: 

-700 max. 
50 max. 

65 max. 

35 min. 

volts 
fc 

oC 

oC 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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Typical Operating Values: 

Photocathode Voltage  -600 volts 
Grid-No.6 Voltage (Image Focus) 

Approx. 50% of photocathode voltageǅ. -250 to -350 volts 
Target Voltage Above Cutoff*  2 to 3 volts 
Field-Mesh Voltage•   15 to 25 volts 
Grid-No.5 Voltage (Decelerator)   40 volts 
Grid-No.4 Voltage (Beam Focus)   70 to 90 volts 
Grid-No.3 Voltage'  250 to 275 volts 

,/'~ Grid-No.2 & Dynode-No.1 Voltage   280 volts 
Grid-No.1 Voltage for picture cutoff. -45 to -115 volts 
Dynode-No.2 Voltage   600 volts 
Dynode-No.3 Voltage   800 volts 
Dynode-No.4 Voltage   1000 volts 
Dynode-No.5 Voltage   1200 volts 
Anode Voltage   1250 volts 
Target-Temperature Range  35 to 45 °C 
Minimum Peak-to-Peak Blanking Voltage 5 volts 
Field Strength of Focusing Coi l 

(Approx.):®
At center of scanning section 60 gausses 
In plane of photocathode  120 gausses 

Field Strength of Al ignment Coil   0 to 3 gausses 

Performance Data: 
Wtith conditions shown under Tyyical Operating Values, 
target voltage adjusted to g volts above cutoff. 
and with the camera Zens adjusted so that the picture 
highlights are twice those required to reach the 
"knee" of the accompanying Basic Light—Transfer—
Characteristic Curve except as otherwise specified 

Nin. Average Hax. 
Cathode Radiant Sensitivity 

at 4500 angstroms   - 0.028 - µa/µw 

Anode Current (DC)  - 30 - µa 

Signal-Output Current 
(Peak to Peak)  5 - 30 µa 

Ratio of Peak-to-Peak High-
l ight Video Signal Current 
to RMS Noise Current for 
Bandwidth of 4.5 Mc   - 65:1 -

Photocathode Illumination 
at 2870° K Required to 
Reach "Knee" of Light 
Transfer Characteristic - 0.04 0.075 fc 

Ampl itude Response at 400 TV 
Lines per Picture Height 
(Per cent of large-area 
black to large-area white)'y 40 56 - % 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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7295-A 
~ with respect [o gritl No. u. 

* Dynode-voltage values are shown under Typical Operating Values. 

Nith 7295-A operated in RCA TN-12 camera at fizetl photocathode voltage. 

Adjust for optimum Pocu s. 

~ The target supply voltage should be atlj ustaDle from -5 to 5 volts. 

~ Adjust to give the most unlfprmly shad etl picture near maximum signal. 

® Direction of current should be such that a norm-seeking pole Is 
attracted to the image entl of the focusing coil, xi to the indicator 
located outside of and at the Image end of the Pocusi ng toll. 

# Measured with amplifier having flat frequency response. 

~" 

OPERATING CONSIDERATIONS ~~ 

The operating position of the 7295-A should preferably be 
such that any loose particles in the neck of the tube wi l l 
not fal l down and strike or become lodged on the target. 
Therefore, it is recommended that the tube never be operated 
in a vertical position with the Diheptal-base end up nor in 
any other position where the axis of the tube with base up 
makes an angle of Less than 20° with the vertical. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Photosensitive Device having S-10 Response 

is shown at the front of this Section 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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BASIC LIGHT-TRANSFER CHARACTERISTIC 
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7295B/L 

Image Orthicon 

i 
i~ 

LONG-LIFE TARGET FIELD-MESH TYPE 
MAGNETIC FOCUS MAGNETIC DEFLECTION 

For High-Quality Black-and-Nhiie TV Pickup tin Studio or 
Outdoor Service. The 72958/L is Directly In terchangea6le 

with the 7295, 7295A, and 72956 in ail Cnmeras. 

The 72958/L is the same as the 7295B except utilizes 
a stable, long-life glass target. 

~'he stable, long-life, glass target of type 7295B/L is 
characterized by high gain, resistance to "burn-in", and the 
absence of any granular structure. Because charge transpor-
tation through this target material is electronic rather than 
ionic as in ordinary glass targets, the electrical character-
istics of the target, such as secondary emission and re-
sistivity, are essentially constant and sensitivity of the 
7295B/L is stable throughout life. 

Other important advantages of this target are that the 
undesirable characteristics of scene retention or "sticking 
picture" and raster "burn-in" due to underscanning are signifi-
cantly reduced. The resistance of the 7295B/L to image "burn-
in" provides a highly desirable operational feature because 
it is not necessary to use an orbiter or continually move the 
camera when focused on a stationary scene. 

OPERATING CONSIDERATIONS 

Dos and Don'ts on Use of RCA-7295B/L 

Dos 

1. Allow the 7295B/L to warm up prior to operation. 

2. Hold temperature of the 72958/L within operating range. 

3. Make sure alignment coil is properly adjusted. 

4. Adjust beam-focus control for best usable resolution. 

5. Condition spare 7295R/L's by operating several hours once 
each month. 

6. Determine proper operating point with target voltage ad-

justed to the desired voltage above target cutoff. 

7. Uncap lens before voltages are applied to the 72956/L. 

Don'ts 

1. Don't force the 7295B/L into its shoulder socket. 

2. Don't operate the 72956/L without scaaa.ag. 

3. Don't operate a 72956/L having an ion spot. 

4. Don't use more beam current than necessary to discharge 

the highlights of the scene. 

5. Don't turn off beam while voltages are applied to photo-
cathode, grid No. 6, target, dynodes, and anode du^ing warm-
up or standby operation. 

RADIO CORPORATION OF AMERICA DATA 

Electronic Components and Devices Harrison, N. 1. 9-65 
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7357 

BEAM POWER TUBE 
90 Watts CA Input (ICAS) up to 60 Nc 
60 Natts CY Input (ICAS) at 195 Nc 

For use under severe shock and ufbratton 

The ~gg~ is the same as the 7212 exceyt }or the }olloaRing items: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)  26.5 t 10% volts 
Current at 26.5 volts   0.3 amp 

CHARACTERISTICS RANGE 4ALUES FOR EQUIPMENT DESIGN 

Kote Min. Max. 

Heater Current  1 0.28 0.32 amp 

Note 1: With 26.5 volts ac on heater. 

8-59 ELECTRON TUBE DIVISION 
¢ADIO CORPORATION OF AMERICA, HARRISON. NEW JERSEY 

DATA 





7358 

Beam Power Tube 
For Pulse-Modulator Service 
under Severe Shock and Vibration 

GENERAL DATA 

/'1 

~~ 

/1 

.^~'~. 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)   6.3 t 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 µmhos 

Mu-Factor, Grid No.2 to Grid No.l 
for plate volts = 200, grid-No.2 
volts = 200, and plate ma. = 100 4.5 

Direct Interelectrode Capacitances:• 
Grid No.l to plate 0  24 max. µµf 
Grid No.l to cathode & grid No.3 
& internal shield, grid No'.2, 
base sleeve, and heater  13.0 µµf 

Plate to cathode & grid No.3 & 
internal shield, grid No.2, 
base sleeve, and heater  8.5 µµf 

Mechanical: 

Operating Position  Any 
Maximum Overall Length   3-13/16" 
Seated Length  3-1/8" t 1/8" 
Maximum Diameter   1-21/32" 
Weight (Approx.)   2 oz 
Bulb  T12 
Cap Small (JEDEC No.Cl-1) 
Socket   Standard Octal S-Contact 
Base .Small-Micanol-Wafer Octal 8-Pin with "770" Sleeve 

(JEDEC Group 1, No. 68-150) 
Basing Designation for BOTTOM VIEW  7CK+-

Pin 1 -Cathode, 0 • © Pin 5 -Grid No l 
GridNo.3,A~. ~ Pin 6 -Same as 
Internal © ~ Pin 1 
Shield ~ / Pin 7 -Heater 

Pin 2 -Heater 
.~ 

Pin 8 -Base 
Pin 3 —Grid No.2 ©~ / 0 ~~~ Sleeve 
Pin 4 -Same as A A Cap -Plate 

Pin 1 
AA'=PLANE OF ELECTRODES 

MDDULATDR — Rectangular-Nave Modulation 

Maximum and Minimum CCSb Ratings, Absolute-Maximum Values: 
For duty factor° between o,00i and s and maxi-
mum averaging time o} so,000,µsec in any interval 

DC PLATE SUPPLY VOLTAGE (Ebb)d   See Rating Chart I 
INSTANTANEOUS PLATE VOLTAGE  115`6 of Ebb 

~' Indicates a change. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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DC GRID-No.2 SUPPLY VOLTAGEd   500 max. volts 

DC GRID-No.l SUPPLY VOLTAGEd j3~ max. volts 
' lMinimum—See Rating 

Chart I 
GRID-No.l VOLTAGE: 

Instantaneous-negative value   400 max. volts 
Peak-positive value  100 max. volts 

PEAK PLATE CURRENT   See Rating Chart ZI 
PEAK GRID-No.2 CURRENT   0.75 max. amp 
PEAK GRID-No.l CURRENT 0  5 max. amp 
PLATE INPUT  80 max. watts 
GRID-No.2 INPUT  1.75 max. watts 
GRID-No.l INPUT 0  5 max. watt 
PLATE DISSIPATION°   See Rating Chart I 
_PEAK HEATER-CATHODE VOLTAGE: 

Heater negative with 
respect to cathode 135 max. volts 

Heater positive with 
respect 4o cathode   135 max. volts 

BULB TEMPERATURE (At hottest 
point on bulb surface)   220 max. °C 

Typical Operation: 

With rectangular-wave shades in accompanying 
test circuit and with duty factore of o.oi _ 

DC Plate Supply Voltage  3000 volts 
DC Grid-No.2 Supply Voltages. 300 volts 
DC Grid-No.l Supply Voltage.. -175 volts 
Peak-Positive Grid-No.l Voltage  65 volts 
Plate Current: 
Peak   1.5 amp 
Average  0.015 amp 

DC Grid-No.2 Current   0.004 amp 
DC Grid-No.l Current 0.0025 amp 
Load Resistance (R~}, 100 watts, 

non-inductive  1500 t 5% ohms 
Coupl ing Capacitor (C3)   0.25 (5000 v dc) µf ~r 

Maximum Circuit Values: 

Grid-No.1=Circuit Resistance 3000 max. ohms 

° without external shield. 
h Continuous Commercial Service. 

d 
For tube protection, it is essential that suftic lent resistance be used 
in the plate supply circuit, the grid-No.2 supply circuit, and the 
grid-Nb.l supply circu It so that the short-circuit current is limited 
to 0.5 ampere in each circuit. 

° Averaged over any interval not exceeding 10,000 microseconds. Care 
should be used in determining the plate tl issipation. A calculated 
value Dosed on rectangular pulses can De cons ideraD ly in error when 

c Duty Factor for the: 7358 is defined es the 'an' time in microseconds 
divided by 10,000 microseconds. 
"On" fiwe is defined as the sum of the durations of all the individual 
Qulses which occur during any 10,000-microsecond interval. 
Pulse Dwation" is defined as the time interval between the two points 
on the pulse at which the instantaneous value is 70 per cent oP the 
peak value. The peak value is defined as the maximum value of a smooth 
curve tnro ugh the average of the fluctuations over the top portion of 
the pulse. 

W 

~' 
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~~ 

the actual pulses have a finite rise and fall time. Plate dissipation 
should prePe rably be determined Dy measuring the bulb temperature under 
actual operating conditions; then, with the tube in the same socket 
and under the same amD lent—temperature conditions, apply to the tube 
sufficient do input to obtain the same Du ID temperature. This value 
of tic input is a measure of the plate dissipation. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 

/1 Heater Current 1 1.175 1.325 amp 
Direct Interelectrode Capacitances: 
Grid No.l to plate 2 - 0.24 µµf 
Grid No.l to cathode & grid No.3 
6 internal shield, grid No.2, 
base sleeve, and heater  2 12.0 15.0 µµf 

Plate to cathode & grid No.3 & 
,^ internal shield, grid No.2, 

base sleeve, and heater  2 7.3 9.5 µµf 
Mu-Factor, Grid No.2 to 
Grid No.l  1 3 3.6 5.4 

Plate Current  1 4 46 94 ma 
Grid-No.2 Current  1,4 0 5.5 ma 
Peak Plate Current 1 5 2.4 - amp 
Heater-Cathode Leakage Current: 
Heater 100 volts negative 

with respect to cathode  1 - 100 µa 
Heater 100 volts positive 

with respect to cathode  1 - 100 µa 

/1 

~. 

Note 1: with 6.9 volts ac on heater. 
Mote 2: without external shield. 

Note 3: with do plate volts = 200, do grid—No.2 volts = 200, antl do 
grid—N o.1 voltage adjusted to give do plate current oP 100 ma. 

Note u: with do plate volts = 300, do grid—No.2 volts = 200, and do 
grid—N o.l volts = —33. 

Note 5: with the tube in the accompanying test circuit ynd eC the follow—
ing conditions: rectangular—wave modulation {eg1) appl ied to 
grid No. l; pulse duration oP 1 microsecond approx.; pulse—
repetition rate (approx. 3000 pps) adjusted to give do plate 
current of 9 ma. minimum; do plate supply volts = 3500; do grid—
No.2 supply volts = 500 appl ied simultaneously with the plate 
voltage; do grid—N o.i supply volts = —300; pe k—positive grid—
No.l swing oT 100 volts; coupl ing .capacitor ~ 9) having value 
of 0.1 µf, 5000 volts dc; and load resistance fit) oP 1000 f 5S 
ohms, 50 watts, non—inductive. 

SPECIAL TESTS 3 PERFORMANCE DATA 

500—g Shock Test: 

This test is performed on a sample lot of tubes from each 
production run. Tubes are held rigid and are subjected in 
four different posit tons to an impact acceleration of 500 g. 
At the end of this test, tubes are required to meet the fol low—
ing l imits: 

/~ Peak Plate Current   2.4 min. amp 
For conditions shown under Characteristics 
Range Falues. 

r Indicates a cnang e. 

~;~..1 RADIO CORPORATION OF AMERICA DATA 2 
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7358 
Heater—Cathode 

Leakage Current.  See Characteristics Range Values 
T he tubes must also meet the est abl ish ed l imit for lovrf requency 
vibration ISee below). 

Fatigue Test: 

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

production run. Tubes are rigidly mounted and subj ected to 

2.5 g vibrational acceleration at 25 cycles per second for 32 

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

tubes are required to meet the fol lowing l imits: 

Peak Plate Current   2.2 min. amp 

For conditions shown under Characteristics 
Range Values. 

Heater—Cathode 
Leakage Current. See Characteristics Ran qe Values 

The tubes must also meet the establ ished l imit for low—

frequency vibration ISee below 1. 

Low-Frequency Vibration Performance: 

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

production run under the fol lowing conditions: Heater volts 

= 6.3, plate supply volts = 250, grid—No.2 volts = 200, grid—

No. l voltage varied to give a plate current of 10 mi l lamperes, 

ylate load resistor lohmsl = 2000 and vibrating frequency of 

25 cycles per second with a fixed ampl itude of 0.040 inch 

(total excursion 0.080 inch). The rms output voltage across 

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

must not exceed 500 mi l l ivolts. 

Variable-Frequency Vibration Performance (I): 

This test is performed on a sample lot of tubes fi rom each 

production run. Tubes are vibrated in each of 3 positions 

to rough frequency range of from 10 to 50 cycles per second and 

back to 10 cycles per second. The tubes are vibrated under 
the same conditions as specified for Low Frequency Vibration 
Performance. During the test, the tubes wi l l not show an rms 

output voltage across the plate load resistor in excess of 500 
mi l l ivolts. At the end of this test, the tubes wi l l not show 
defects that cause the tubes to be inoperable. 

Variable-Frequency Vibration Performance (2): 

This test is performed on a sample lot of tubes from each 
production run. Tubes are vibrated in each of 3 positions, 
perpendicular and paral lel to major axis of the tube, and 
paral lel to longitudinal axis of the tube, through the 
frequency range from 50 to 120 cycles per second at a fixed 
acceleration of 10 g under the same voltage, current and load 
conditions as specified fo rL ov Frequency Vibration Performance. 
During this test the tubes wi l l not show an rms output voltage 
across the plate load resistor in excess of 500 mi l l ivolts. 

~~ 

~' 
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OPERATING CONSIDERATIONS 

The 6u lb becomes hot during operation. To insure adequate 

cool ing, therefore, it is essential that free circulation of 

air be provided around the 7358. 

The ~Eate shows no color when operated with maximum rated 

dissipation. Connection to the plate cap should bemade with 

a flexible lead to prevent any strain on the seal of the cap. 

For tube yrotection, it is essential that sufficient re—

sistance be used in the plate supply circuit, the grid—No.2 

supply circuit, and the grid—No. l supply circuit so that the 
short—circuit current is l imited to 0.5 ampere in each circuit. 

The accampanyin~ test circuit requires the use of damping 
resistors to suppress osci l lations which may be caused by the 

rectangular—wave signal. These resistors should be non—induc—
tive and they should be placed as close as possible to the 

socket terminals. 

RADIO CORPORATION OF AMERICA DATA 3 

Electron Tube Division Harrison, N. J. 9-62 
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TEST CIRCUIT FOR TYPE 7358 

e91 

TYPE 
7358 

C t : 

C2: 

C 3 : 

R l : 

R p : 
R j : 

Rq: 

ECCI

0. 1 µf, 600 v dc. 

2 µf, 600 v dc. 
For values, See Typical 
Operattion and Charac-
teristics Range Values 
(Note 51. 

20 ohms, I watt, 
non-inductive. 

30,000 ohms, I watt. 

10 ohms, 5 watts, 

non-inductive. 

25 ohms, 1 watt, 

non-inductive. 

ECC2 Ebb 

Ecc t: 
Ecc Z : 

Ebb' 
eg t : 

R 5 : 

R 6 : 

R7 : 

C3 

RL 

CATHODE-RAY 
OSCILLOGRAPH 

R7 

.1 

92CS- 8015 R1 

Grid-No. l Supply Voltage. 

Grid No.2 Supply Voltage. 

Plate Supply Voltage. 
Rectangular-Wave 

Signal Voltage. 

1000 ohms, I watt. 

10,000 ohms, 50 watts. 
30 f I% ohms, 5 watts, 

non-inductive. 

R t : For values, See Typical 
Operation and Charac-
teristics Range Values 
(Note 51. 

I nformalion furnisne0 by RCA is belleve0 to De accurate 
and reliable. However, no responsibility Is assumed by 
RCA for I ts use; . nor for any infringements of patents 
or other rl gh is of third parties which may result from 
its use. Ro license is granted Dy impli cet ion or 
otherwise under any Datent or patent rights of RCA. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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I 
6

„ MAX. 

DIA. 

CAP 
JEDEC N~ CI—I 

T12 BULB 

BASE 
JEDEC GROUPI 

N' B8—I50 

92CS-9625R4 
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RATING CHART I 
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TYPICAL PLATE CHARACTERISTICS 
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TYPICAL CHARACTERISTICS 
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TYPICAL PLATE CHARACTERISTICS 
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TYPICAL CHARACTERISTICS 
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7389-A 
Image Orthicon 

.-. 
MAGNETIC FOCUS MAGNETIC DEFLECTION 

VERY HIGH SIGNAL-TO-NOISE RATIO 

For High-Quality Black-and-White Studio 
TV Cameras. The 7389-A is Uni later-
ally Interchangeable with Type 7389. 

DATA 

General: 
Heater, for Unipotential Cathode: 
Voltage (AC or DC) 6  3 t 10~ volts 
Current at 6.3 volts 0  6 amp 

Direct Interelectrode Capacitance: 
Anode to all other electrodes 12 µµf 

Spectral Response  S-10 
Wavelength of Maximum Response  4500 t 300 angstroms 
Photocathode, Semitransparent: 
Rectangular image (4 x 3 aspect ratio): 

Useful size of 1  6" max. diagonal 
Note: The size of the optical image focused on the 

photocathode should be adjusted so that its maximum 

diagonal does not exceed the specified value. The 

corresponding electron image on the target should 

have a size such that the corners of the rectangle 

just touch the target ring. 
Orientation Of. Proper orientation is obtained when the 

vertical scan is essential ly paral lel to the plane 
passing through center of faceplate and the grid—No.6 
envelope terminal. The horizontal and vertical scan 
should start at the corner of the picture between the 
grid-No.6 and the photocathode envelope terminals. 

Target-to-Mesh Spacing 0  001 in. 
Focusing Method  Magnetic 
Deflection Method  Magnetic 
Overall Length  19.375" t 0.310" 
Greatest Diameter of Bulb   4.500" t 0.094" 
Minimum Deflecting-Coil Inside Diameter 3  2" 
Deflecting-Coi l Length  7" 
Focusing oil Length  15" 
Al ignment-Coil: 
Position on neck. Centerline of magnetic field should 

be located 9.25" from the flat area 
of the shoulder. 

Operating PoSitiOn See Operating Considerations 
Weight (Approx  )  2.3 lbs 
Envelope Terminals  5 

BOTTOM VIEW 

Terminal Over Pin 2 -Field Mesh 
Terminal Over Pin 4 - Photocathode (PC) 
Terminal On Side 

Of Envelope 
Opposite Base Key -Grid No.6 (G6) 

~ See basing tliag ram on next page. 

RADIO CORPORATION OF AMERICA 
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7389-A 

Terminal Over Pin 9 -Grid No.5 (G5) 
Terminal Over Pin 11 -Target 

End Base Small-ShellDiheptal 14-Pin 
(JEDEC Group 5, No. 614-45) 

BOTTOM VIEW 
DIRECTION OF LIGHT: 
PERPENDICULAR TO 

LARGE ENO OF TUBE 
Pin 1 -Heater 
Pin 2 -Grid No.4 
Pin 3 -Grid No.3 
Pin 4 -Internal Connec-

tion—Do Not Use 
Pin 5 -Dynode No.2 
Pin 6 - Dynode No.4 
Pin 7 -Anode 
Pin S -Dynode No.5 
Pin 9 -Dynode No.3 
Pin 10 -Dynode No.l, 

Grid No.2 
Pin 11 -Internal Connec-

t ion—Do Not Use 
Pin 12 -Grid No.1 FIELD 
Pin 13 -Cathode MESH 

Pin 14 -Heater 

PC 

Maximum and Minimum Ratings, Absolute-11ax 
PHOTOCATHODE: 

Voltage  -700 max. volts 
I llumination   50 max. fc 

OPERATING TEMPERATURE: 
Any part of bulb   65 max. °C 
Of bulb at large end of tube 

( Image section) 
TEMPERATURE DIFFERENCE: 

Between image section and any part 
of bulb hotter than image section  5 max. oC 

GRID-No.6 VOLTAGE  -700 max. volts 
TARGET VOLTAGE: 

Positive value   10 max. volts 
Negative value   10 max. volts 

FIELD-MESH VOLTAGE•  30 max. volts 
GRID-No.5 VOLTAGE  300 max. volts 
GRID-No.4 VOLTAGE  350 max. volts 
GRID-No.3 VOLTAGE 

G6 

Gg 

TARGET 

mum Values: 

35 min. °C 

400 max. volts 
GRID-No.2 & DYNODE-No.l VOLTAGE  350 max. volts 
GRID-No.l VOLTAGE: 

Negative-bias value  125 max. volts 
Positive-bias value  0 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater .negative with respect to cathode. 125 max. volts 
Heater positive with respect to cathode. 10 max. volts 

ANODE-SUPPLY VOLTAGE*  1650 max. volts 
VOLTAGE PER MULTIPLIER STAGE   350 max. volts 

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



7389-A 

Typical Operating Values: 

Photocathode Voltage  -600 volts 
Grid-No.6 Voltage (Image focus) Approx 
50% of photocathode voltages  -250 to -350 volts 

Target Voltage Above Cutoffs  2 to 3 volts 
Field Mesh Voltage•-  15 to 25 volts 
Grid-No.5 Voltage (Decelerator) 40 volts 
Grid-No.4 Voltage (Beam Focus)  70 to 90 volts 
Grid-No.3 Voltage{  250 to 275 volts 
Grid-No.2 ~ Dynode-No.l Voltage 280 volts 
Grid-No.l Voltage for Picture Cutoff. -45 to -115 volts 
Dynode-No.2 Voltage   600 volts 
Dynode-No.3 Voltage   800 volts 
Dynode-No.4 Voltage   1000 volts 
Dynode-No.5 Voltage   1200 volts 
Anode Voltage   1250 volts 
Target Temperature Range  35 to 45 °C 
Minimum Peak-to-Peak Blanking Voltage 5 volts 
Field Strength of Focusing Coil:® 

At center of scanning section 
(Approx.)   60 gausses 

In plane of photocathode (Approx.). 120 gausses 
Field Strength of Alignment Coil. O to 3 gausses 

Performance Data: 

With conditions shown under Typical Operating Va4ues, 
target voltage adjusted to q volts above cuto}}, and with 
the camera lens set to bring the picture highlights >./a 
stop above the "knee" o} the Basic Light-Trans}er-
Characteristic Curve except as otherwise specified 

Hin. Average Hax. 

Cathode Radiant Sensitivity 
at 4500 angstroms  - 0.028 - µalµw 

Anode Current (DC)   - 30 - µa 

Signal-0utput Current (Peak 
to Peak)   5 - 40 µa 

Ratio of Peak-to-Peak High-
l ight Video-Signal Current 
to RMS Noise Current for 
Bandwidth of 4.5 Mc  - 95:1 -

Photocathode Illumination 
at 2870° K Required to 
Reach "Knee" of Light 
Transfer Characteristic  - 0.075 0.15 fc 

Ampl itude Response at 400 TV Lines 
.per Picture Height (Per cent of 
large-area black to 
large-area white)   40 56 - % 

• With respect to grid No.u. 

* Dy notle-voltage values are shown under PypicaL Operating ra hies. 

With 7389-A operated in RCA TK-12 camera at fixed photocathode voltage. 

Adjust for optimum focus. 

~ The target supply voltage should be adjustaole from -5 to 5 volts. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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7389-A 
'~' adjust to give the most uniformly shaded picture near maximum signal. 

® Direction of current should be such that a north—seeking pole is 
attracted to the image end of thefocusi ng coil, with the indicator 
l oca[etl outside of and at the image end of the focusing coil. 

# Measured with ampl ifier having flat frequency response. 

OPERATING CONSIDERATIONS 

The operating position of the 7389-A should preferably 
be such that any loose particles in the neck of the tube wi l l 
not fal l down and strike or become lodged on the target. 
Therefore, it is recommended that the tube never be operated 
in a vertical position with the Dihe ptal-base end up nor in 
any other position where the axis of the tube with base up 
makes an angle of less than 20o with the vertical. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Photosensitive Device having 5-10 Response 

is shown at the front of this Section 

BASIC LIGHT-TRANSFER CHARACTERISTIC 
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ILLUMINATION~TUNGSTEN LIGHT. 
DAYLIGHT~OR WHITE FLUORESCENT 

FOR SMALL—AREA HIGHLIGHTS. 

2 9 6 6 2 4 6 B 2 { 6 6 2 4 6 8 
0.0001 0.001 0 01 0.1 

HIGHLIGHT ILLUMINATION ON PHOTOCATHODE—FOOTCANDLES 
92CS-10690 
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7389-A' 

.175" 
MIN. 
~—

.800" 
x.125" 

\ SMALL—SHELL 
DIHEPTAL 

I4—PIN BASE 
JEDEC GROUP S, 

Nst 814-45 

DETAIL OF ENVELOPE 
TERMINALS 

ENLARGED BOTTOM VIEW 

92CS-10687RI 
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7389B/L 

Image Orthicon 
"MICRODAMP" CONSTRUCTION FOR REDUCED MICROPHONICS 

FIELD MESH FOR REDUCED "WHITE EDGE" EFFECTS 
LONG-LIFE TARGET FIELD-MESH TYPE 
MAGNETIC FOCUS MAGNETIC DEFLECTION 

For Extremely High-Quality Performance in Black-and-White Studio 
TV Cameras and Television Tape-Recording Operations. The 
7389B/L is Direct ly Interchangeable with the 7389, 7389A, 

and 73898 in all Cameras. 

The 73898/L is the same as the 73898 except utilizes a stable, 
long-life glass target. 

The stable, long-life, glass target of type 73896/L is 
characterized by high gain, resistance to "burn-in", and the 
absence of any granular structure. Because charge transpor-
tation through this target material is electronic rather than 
ionic es in ordinary glass targets, the electrical character-
istics of the target, such as secondary emission and re-
sistivity, are essentially constant and sensitivity of the 
7389B/L is stable throughout life. 

Other important advantages of this target are that the 
undesirable characteristics of scene retention or "sticking 
picture" and raster "burn-in" due to underscanning are signifi-
cantly reduced. The resistance of the 7389 B/L to image 
"burn-in" provides a highly desirable operational feature be-
cause it is not necessary to use an orbiter or continually 
move the camera when focused on a stationary scene. 

OPERATING CONSIDERATIONS 
Dos and Don'ts on Use of RCA 73896/L 

Dos 

1. Allow the 738QB/L to warm up prior to operation. 
2. Hold temperature of the 7389B/L within operating range. 
3. Make sure alignment coil is properly adjusted. 
4. Adjust beam-focus control to best usable resolution. 
5. Condition spare 7389 B/L's by operating several hours once 

each month. 
6. Determine proper operation point with target voltage ed-

justed to the desired voltage above target cutoff. 
7. Uncap lens before voltage are applied to the 7389B/L. 

Don'ts 

1. pontt force the 7389B/L into its shoulder socket. 
2. Don't operate the 7389B/L without scanning. 
3. Don't operate a 7389 B/L having an ion spot. 
4. Don't use more beam current than necessary to discharge 

the highlights of the scene. 
5. Don't turn off beam while voltages are applied to photo-

cathode, grid No. 6, target, dynodes, and anode during warm-up 
or standby operation. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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7404 
IMAGE-CONVERTER TUBE 
MONOVOLTAGE TYPE HAVING 5-21 RESPONSE 

For use, in combination with suitable optical systems, to utewtn$ 
radiation an object or specimen irradiated with near-ultrautolet 

DATA 

lieneral: 
Spectral Response  
Wavelength. of Maximum Response 
Photocathode, Semitransparent: 
Shape  
Minimum useful diameter 

Fluorescent Screen: 
Shape  
Minimum useful diameter 

Y 

S-21 
4400 t 500 angstroms 

Circular 
0.75" 

Circular 
0.57" 

Phosphor P20~, Aluminized 
Fluorescence Yellow-Green 
Phosphorescence  Yellow-Green 

Persistence  Medium-Short 
Focusing Method (Self-focusing)   Electrostatic 
Overall Length  2.28" t 0.05" 
Greatest Diameter (Excluding side tip)   1.35" t 0.03" 
Maximum Radius (Including side tip)   0.75" 
Weight (Approx  ) 1  5 oz 
Operating Position  Any 
Terminal Connections (See Dimensional Outline): 

CL -Collector 

Gi -Grid No.l 
(Focusing 
Electrode) 

DIRECTION OF INCIDENT RADIATION: 
PERPENDICULAR TO 

PHOTOCATHODE END OF TUBE 
SCREEN 

GZ CL G2 -Grid No.2 
(Focusing ~ 
Accelerating 

-___ Electrode) 

K - Photocathode 

K,GI 

Nexlmale Ratings, Absolute—Maximum Values: 
FLUORESCENT-SCREEN VOLTAGE:°

Peak instantaneous  13000 max. 
Average (DC). 12500 max. 

AVERAGE PHOTOCATHODE CURRENT 
(Continuous operation)'   0.35 max. 

AMBIENT TEMPERATURE   75 max. 

Characteristics: 

At Ambient Temgeratu re of 25° C 

Fluorescent-Screen Voltage (DC)°. 12000 volts 
Median Paraxial Magnification Factorl 0.75 
Median Conversion Efficiencyt   6000 lumens/watt 
Minimum Resollition~   25 l ine pairs 

per mm 

volts 
volts 

µa 
oC 

8-59 ELECTRON TUBE DIVISION 
RADIO CORPORATION Of AMERICA, XARRISON, NEW JERSEY 
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1' 74 04 
IMAGE-CONVERTER TUBE 

Median Equivalent Screen-Background 
Input at 2537 angstroms§  1 x 10-10 watt/cm2

~ for Curves tee front of Cat Aode-Ray Tube, Storage fube, A Monoseoye 
Section. .use also D~era ling Considerations. 

~ Referred to photo cathotle. 

• Averaged over any Interval of 10 seconds maximum. 

Defined es the ratio of the linear size of the Image on the fluorescent 
screen to the linear size of the Image on the pho tocath otle. The Image 
on the photocathode consists of two parallel lines 0.09• long, each 
located 0.08• Prom the tube axl s. Si ze of the Image on the fluorescent 
screen Is determined Dy measuring the spacing between the two paral-
lel lines. 

Oeflned as the quntl ant of luminous flux output to Incident radiant 
flux at 2537 angstroms. 

~ The resolution, Doth Dorizontally and vertically In a 0.15-inch-
Olameter circle centered on the photocathode, Is determinetl wl th a 
pattern consisting of alternate Dlack and white lines of equal wltltA. 
Any two adjacent lines ere designated as a •line-pair•. 

§ Defined as loaf value of incident radiation required to cause an in-
crease In screen brl ghtn ass equal to the screen-background Drigh to ass. 

OPERATING CONSIDERATIONS 

The curves giving the s4ectral-energy emission charac-
teristic and the 4ersistence characttristics of phosphor P20 
are located in the front of the Cathode-Ray Tube, Storage 
Tube, h Monoscope Section. Only pe rsistence-cha racteris-
tic curve A appl ies to the 7404. 

Subjecting the 74oq to intense incident-radiation Levels 
may temporari ly decrease the tube's sensitivity even though 
there is no voltage appl ied. The magnitude and duration of 
this decrease depend on the length of exposure. Permanent 
damage to the tube may result if it is exposed to radiant 
energy so great as to cause excessive heating of the photocathode. 

Sugbort for the 7404 may be provided at the photocathode 
end Dy a cushioned arrangement and at the screen end by a 
suitable fixture which wi l l exert adequate but not excessive 
pressure to hold the tube firmly against the cushion. 

Connections to the two terminals of the tube, indicated. 

on the Dimensional Outline, should not be soldered to the 

terminals. They may be made by spring fingers engaging the 
rim or the straight side of each terminal. 

Magnetic shielding of the 7404 is required to minimize 
the effects of extraneous fields on tube performance. It is 
to be noted that ac magnetic fields are particularly objection- 
able in that they seriously impair tube resolution. If an 
iron or steel case is used, care should be taken in its con-
struction to insure that the case is completely demagnetized_ 

The high voltage at fohich the 74oq is o>ferated may 6e 
very dangerous. Great care should be taken in the design of 
apparatus to prevent the user from coming in contact with the 
high voltage. Precautions must include safeguards which 
el iminate al l hazards to operating personnel. In the use of 
high-voltage tubes, such as the 7404, it should always be 

8-59 ELECTRON TUBE DIVISION 
[ADIO CO[FO[ATtON OF AME[IG, IU[EISON, NEW lE[SEY 
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7404 
IMAGE-CONVERTER TUBE 

remembered that high voltage may appear at normal ly low-poten-

tial points in the circuit because of capacitor breakdown 
or incorrect circuit connections. Before any part of the 
circuit is touched, the voltage-supply switch should be turned 

off and both terminals of any capacitors connected to ground. 

The curve showing the Tentative Spectral-Sensitivity 
Characteristic of Photosensitive Device having S-21 Response 

located at the front of this Section 
appl ies to the 7404 

8-59 

AVERAGE CHARACTERISTIC 

DATA 2 

LIGHT INPUT OF 0.01 LUMEN FROM 2870'°- K TUNGSTEN SOURCE 
INCIDENT ON THE PHOTOCATHODE, 

IRRADIATED PHOTOCATHODE AREA HAS DIAMETER OF 3/41NCH. 
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7404 
IMAGE-CONVERTER TUBE 

~~ USEFUL 
PHOTOCATHODE 
.75" MIN. DIA. 

1.35"s.03" DIA.-. 

SEE DETAIL
oq 1.210' +~~5.'~y 

.004' 
+ DIA. 

80" ~ .50" MAX. MIN. 

PHOTOCATHODE 
TERMINAL 

NOTE 2 

61" 
s.06" 

{ ~ 

SEE DETAIL'E1" 

.15" 
s.03" 

L305'; 
6.010' 
DIA. 

2.28" 
s.O S" 

1.97" 
s.04" 

1.305" 
~- s.010" 

DIA. 

♦ 005" ,1 1.210" _:004" -" Ʒ11~ SCREEN 
TERMINAL 

35" s.03"DIA. 

0.3"MAX. DIA. 
OF TIP BEYOND

~
~ MAX. DIA.OF TUBE 

~1~~ USEFUL 
SCREEN 

.57"MIN. DIA. 

II
~ 

l~--A6" MAX. 

92CM-9978 

8- 59 ELECTRON TUBE DIVISION 
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7404 
IMAGE-CONVERTER TUBE 

DETA/L A 

.17":.os 
NO +E 3 

DETA/L B 

.17't.03-
NOTE 3 

~\  ~ / 

I .  1 ,'/r/////,~ 

1 
1 

1.210" «.00s" 
-.00a" 

-1.210"t.004•' 

NOTE I: RADIUS OF CURVATURE OF FACEPLATE IS 1.230" t 

0.005"; FACEPLATE THICKNESS AT CENTER IS 0.030" t 0.005". 

NOTE 2: FIVE INSULATED LEAD TIPS WILL NOT EXTEND BEYOND 

MAXIMUM OUTSIDE DIAMETER OF TUBE. LEADS ARE USED ONLY 

DURING TUBE MANUFACTURE. 

NOTE 3: DEPTH IS MEASURED TO TANGENT -0F. THE TWO RADI I. 

8-59 ELECTRON TUBE DIVISION 
RADIO CO[fORATION Of AME[IU. NARtISON, NEW lE[SEY 
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7404 
AVERAGE CHARACTERISTICS 

PINCUSHION DISTORTION (PER CENT)=~M~ -I)xI00 
WHERE: 

Mx=MAGNIFICATION AT DISTANCE T~Xw FROM 
CENTER OF PHOTOCATHODE 

Mc=MAGNIFICATION AT CENTER OF 
PHOTOCATHODE 

......::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

0 0.1 0.2 0.3 0.4 OS 
RADIAL DISTANCE ON PHOTOCATHODE 
FROM CENTER TOWARD EDGE—INCHES 

ELECTRON iU6E DIVISION 
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7448 
DISPLAY STORAGE TUBE 

DIRECT-VIEW TYPE 
3.8"-DIAMETER DISPLAY 

WRITING GUN: 
ELECTROSTATIC DEFLECTION 

ELECTROSTATIC FOCUS 

General: 

DATA 

VIEWING GUN: 

NO DEFLECTION 
NO FOCUS 

Mriting Section Viewing Section 

Heater, for Uni potent ial Cathode: 

Voltage IAC or DC)   6.3 6.3 volts 

Current   0.6 0.6 amp 

Minimum Cathode Heating Time 
before other electrode volt-
ages are appl ied  - 30 sec 

Direct Interelectrode Capaci-
tances IApprox. l;°
Grid No. l to al l other 
tube electrodes   6.5 I I yµf 

Cathode to al l other 
tube electrodes   5.5 8 µcf 

Backplate to al l other 

tube electrodes   - 1 16 ~µrf 

Deflecting electrode DJ S to 
deflecting electrode DJ p. 1.9 - /~µf 

Deflecting electrode DJ3 to 
deflecting electrode DJ u. 2 - Nµf 

DJt to al l other tube el ect roles. 6 - µaf 

DJp to al l othertube elect roles. 7 - /~µf 
DJg to al l ofhertubeelectrodes. 5.5 - µuf 
DJu to al l other tube electrodes. 4.8 - /µif 

Focusing Method   Electrostatic None 
Deflection Method   Electrostatic None 
Deflecting-Electrode Arrangement. See Dimen- -

sional Outline 
Phosphor (For Curves, see front 
of this Section)  - P20, Aluminized 

Fluorescence  - Yel low--Green 

Phosphorescence   - Yel low-Green 

Minimum Useful Viewing Diarneter~  3. R" 

Maximum Overal l Length 13  64" 
Seated Length 12  50" t 0.39" 
Greatest Bulb Diameter 5  25" t 0.06" 
Maximum Tube Radius 2  69" 
Bulb Terminals: 
Caps (Three)  Recessed Smal l Bal l IJEDEC No.JI-22) 
Cap   Recessed Smal l Cavity IJEDEC No.J I-21 1 

Temperature Range: 
Operating   -55° to +85° C 
Storage   -65o to +IOCP C 

Operating Position Any 
N'e fight (App rox  1  2-3/4 Ibs 
Base MediumrShel l Diheptal 14-Pin (JEDEC Group 5, No.Bl4-38) 

8-59 ELECTRON TUBE DIVISION 
[ADIO COtVOtAiION CF AME[ICA, NA[[ISON. NEW JE tSfY 
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~' 7448 
DISPLAY STORAGE TUBE 

Pin I -Heater of 
Writing Gun 

Pin 2-Grid No. l of 
Writing Gun 

Pin 3 -Grid No.3 of 
Writing Gun 

Pin 4 -Deflecting 
Electrode DJg 
of Writing Gun 

Pin 5 -Deflecting 
Electrode DJp 
of Writing Gun 

Pin 6-Grid No.2 of 
Viewing Gun, 
Grid No.2 and 

Grid No.4 of 

Writing Gun 
Pin 7 -Grid No. l of 

Viewing Gun 
Pin 8-Grid No.3 of 

Viewing Gun 
Pin 9-Hinter of 

Viewing bun 
Pin 10 -Heater and 

Cathode of 
Viewing Gun 

Pin I I - Defilecting 
Electrode DJ 1
of Writing Gun 

Pin 12 -Deflecting 
Electrode DJz 
of Writing Gun 

eorraM vlEw 
BAGKPLATE 

SCREEN 

Pin 13 -Cathode of 
Writing Gun 

Pin 14 -Heater of 
Writing Gun 

Recessed Bal l Cap: 
Over Pin 
g--Grid No.5 of 

Viewing Gun 
Over Pin 
i2~rid No.4 of 

Viewing Gun 
On Side of 7Lbe 
Opposite Base 
Xey—Backe I ate 

Recessed Cavity Cap: 
Over Base 

Xey—Screen 

Maxieae and Minimums Ratings, Absolute-Maximum Values: 

For altitudes ufl to io.000 feet 

Mritinq Section Yiewl nq Section 

SCREEN WLTAGE. - I 1000 max.** volts 

BACKPLATE WLT-
AGE (Peak). - 20 max. " volts 

Equivalent Values Equivalent Values 

GRID~lo.5 WLT-
AGE   - - 300 max.** volts 

C-RID-iJo.4 ~pLT-
AGE   2950 max. s̀ 200 max. *̀ - 300 max.*̀  volts 

GRID-No.3 WLT- 200 max.*
FGE   1200 max.* -1550 max.** - { 10 min.*'} 

volts 

PEAK VOLTAGE 
BETWEEN GRID 
No.3 FWD 
GRIDS No.2 h 
No  4   - 2950 max. - - volts 

8-59 ELECTRON TUBE DIVISION 
RADIO CORYOR~iION OF AMERIU. HAR[ISON, NEW lE[SEY 
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7448 
DISPLAY STORAGE TUBE 

Writing Section 

GRID-No.2 VOLT-
PfE   2950 max.'s 200 max." 

CATHODE VOLT-
AGE  

GRID-No. l WLT-
PGE: 
Negative-bias 

value 2~ max.' 
Positive-bias 

value 0 max.' 

Fbsitive-peak 

value 2 max.' 

PF?H VOLTAGE 
BETWEEN GRIDS 
No.2 6 No.4 
AND ANY DE-
FLECTING 
ELECTRODE . 500 max. 

PEAK HEATFR-
CATHODE 
VOLTAGE: 
Heater nega-
tive with 
respect to 
cathode 125 max.' 

Heater posi-
tive with 
respect to 
cathode 125 max.' 

-2750 max. " 

Ylewing Section 

2950 max.'P~ 200 rrex.*' volts 

VIEWING SECTION" 

20D 

0 

0 max." 

volts 

volts 

volts 

volts 

volts 

volts 

volts 

Operating Yaluea end Typical Pe rforeance Cha racteristi es: 

To prevent possible damage to the tube, allow the 
viewing-gun beam current to reach normal otie rating 
value before turning on the writing-gun beam current, 
and keep the viewing-gun beam on till the writing 

beam is turned ofd 

Screen Voltage  10000 10000 volts 
Backplate Voltage !DC)  2 2 volts 
Grid-~Jo.5 Voltage   210 150 volts 
Grid-No.4 Voltages  50 to 150 30 to 90 volts 
Grid-No.3 Voltage#  10 to 50 10 to 40 volts 
Grid-No.2 Voltage  150 125 volts 
Grid-No. l Voltage#  0 to -80 0 to ~0 volts 
Maximum Screen Current  0.75 0.5 ma 
Maximum Backp late Current (Peak). 2 1.5 ma 
Maximum Grid-No.5 Current   3 2.5 ma 
Maximum Grid-No.4 Current 3 2.5 ma 
Maximum Grid-No.3 Current   5 4 ma 

8-59 ELECTRON TUBE DIVISION 
RADIO CORPORATION OE AMERICA, HARRISON, NEW JERSEY 
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7448 
DISPLAY STORAGE TUBE 

Maximum Grid-No.2 Current  3 2.5 ma 
Maximum Cathode Current 8 6.5 ma 
Number of Half-Tone Steps°  5 5 
Viewing Du rat ionv  20 40 sec 
Maximum Erasing-Uniformity Factor. . 0.45 0.4 

Reso I ut i orfe  50 50 l ines/in. 

Brightnessu  2750 1500 fl 

WRITING SECTION 

Range Values for Equipsent Deaign;' 

For any grids-No.2 & No.q voltage (Ec2~g1 between 
Sgoo and 2ry5o volts•

Grid-No.3 Voltage for 
focus  17.5b to 37.5% of Ecp+x volts 

Maximum Grid-No. I 
Voltage for cutoff 
of undef lected 
focused spot   -4.6% of FCp+u volts 

Maximum Grid-No.3 
Current  -15 to+l0 µa 

Maximus Cathode Current  See GLrue 
Deflection Factors: 

DJS 6 DJp  36 to 48 v do/in./kv of ~z+u 
DJg h DJu  35 to 47 v do/in./kv of Ecz+4 

Focused Beam Fbsit ion. MN 
Writing Speedo  300000 

Exawplea of Uae of ~.Dea ign Ranges:` 

For grids-No.2 & No.q voltage (8c2~u1• 2000 volts 

Grid-No.3 Voltage for focus  350 to 750 volts 
Maximum Grid-No.l Voltage for cutoff 
of undef lected focused spot  -92 volts 

Deflection Factors: 

DJS & D,ly  72 to 96 volts 
DJg h DJy  70 to 94 volts 

Equivalent Yaluea of Mriting-bun Yoltagee Referred 
to Cathode of Viewing bun: 

Cathode Voltage  -1850 -IB75 volts 
Grid-No.3 Voltage for focus. -1100 to -1500 -1 125 to -1525 volts 
Grids-No.2 & No 4 Voltage +150 +125 volts 

VIEWING SECTION and WRITING SECTION 

in./sec 

Circuit Yaluea: 

Grid-No.l~ircuit Resistance (Either gunl  I max. megohm 
Resistance in Any Deflecting-Electrode Circuit. 0.1 Irex. megohm 
Series Current-Limiting Resistor IUnbypassed) 

in Grid-No.5 (Viewing-Sectionl Circuit 0  OI min. megohm 

5-59 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERIU, MARRISON, NEW IE RSEY 
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7448 
DISPLAY STORAGE TUBE 

Backplate-Circuit Resistance 

Series Current-Limiting Resistance in 

Screen Circuit  I min. megohm 

o Without external sh letd. 

~ Minimum useful viewing area may be eccentric with respect to the 
tube fate. 

ss Voltages are shown wl th respect to cathotle of Vl awing Gun. 

' voltages are shown wPtn respect to cathode of Wrl ling Gun. 

~ Grltls No.2 and No.4 of Writing Gun are coon ec led together and to grid 
No.2 of vl awing Gun within the tube. 

~ Adjusted for brightest, most uniform pattern. 

x Wlth writing beam cut off, Since grid Na,2 of the Vl awing Gun and ggrids 
N o.2 and No.a of the Writing Gun are coon act ed together within the to De, 
the maximum total current collected by these elec trotles is essentlel-
ly equal to the sum oP the maximum grid-No.2 current of the Viewing Gun 
and the maximum cathode current of the Wrl ling Gun (See Writ%nq-Cun-
Cwrent-CAaroc tarts t%c Cwve). 

Observed wl th an RCA-2 F21 Monoscope display. 
u Expressed In terms of the time required for the Drigh in ass of the 

unwritten backgrountl to rise from just zero brl gh loess (viewing-Deem 
cutoff) to SO per cent of sa lu ra tetl brightness. 

m 
Determinetl as follows: Wl th 'no erasing pulse, overscan the storage 
surface with writing beam to obtain maximum pattern brightness. Then 
cut off writing beam. Apply rectangular erasing pulses having an 
amplitutle of between a to 16 volts aged adjust du iy cycle to oD[a In 
complete erasure In approximately 10 seconds. Measure time (t11 from 
start of er asing to the Instant at which any area within [he mllnlmum 
useful viewing tll omelet Is reducetl to background-bri ghtn ass level, and 
time (t ) from start of erasing to the Instant at which the entire area 
within the minimum useful viewing-diameter area is reduced to backgrountl-
brightness level. The erasing-uniformity factor is tlefined as 
(t2 - t1)/t2. 

0.005 max. megohm 

+ Measuretl by shrinking-raster method al a tlisplay brightness of 50 
per cent of salute te0brigh [ness antl with grids No.2 8 No u of Mri ling 
Gun at about 12000 volts with respect to ca to ode of writing Gun. 

u Measuretl with entire storage grid written to produce saturated bright-
ness and wl th screen at Indicated voltage. 

~ The cathode of the Writing Gun is operat etl at about -2000 volts with 
respect to the cathode oP the Viewing Gun which is usually operated al 
ground potential. 

The center of the undef tatted focused beam will fall within a circle 
h avingg a 10-mm radius and having its center on the writing-Gun axis 
(See D%xens%oral Cutitinel under the follgwing contli li ons: grids No.2 a 
No.0 of Writing Gun et +2000 volts wl th respect to cathode of Writing 
Gun, grid No.3 of Wrl Ll ng Gun at voltage to give focus, grid No.i of 
Writing Gun at voltage which will permit storage of a charge just 
sufficient to glue abe re ly perceptible spot on screen, Viewing sect) on 
operating un der no rural contli lions, and tube shl elde0 against extraneous 
fields. 

tt 
be8muredoiij eio ma.tlmumoc~i nt~~essngi[n 

our lust zero Dri aah to ass (vlewing-
g grid No.1 of Mr(ting Gun at -10 

vol ts~with respell to ca Lhode of Writing Gun, antl gritls No .2 8 No.a of 
Writing Gun at +2000 volts with respect to calh ode of Writing Gun. 

~ I t Is recommen tle0 that the deflecting-electrode-circuit resistances 
be approximately equal. 

OPERATING CONSIDERATIONS 

Shielding. Magnetic, shielding must be provided to prevent 

eicternal fields from interfering with the required accurate 

control of the low-velocity viewing beam. A cyl indrical shield 

of properly annealed high-permeabi l ity material about 1/16-inch 
thick is usual ly satisfactory. 

5-59 ELECTRON TUBE DIVISION 
RA010 COPPOAAiION OF AMEC~Cn, nAk NiSON, N(w )E RSfT 
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7448 
DISPLAY STORAGE TUBE 

Terminal Connections. The base bins of the 7448 fit the 
Diheptal (4—contact socket. The Recessed Small Ball cat's and 
the Recessed SmaLL Cavity cat' require standard flexible—lead 
connectors. 

The high voltages at which the~~gq$ is operated may 6e 
very dangerous. Ere at care should be taken in the design of 
apparatus to prevent the operator from coming in contact with 
the high voltages. Safety 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 desired. 

In the use of high—voltage tubes, it should always be 
remembered that high voltages may appear at normal ly low—
potentiai points in the circuit as a result of capacitor 
breakdown or incorrect circuit connections. Therefore, before 
any part of the circuit is touched, the power—supply switch 
should be turned off, and both terminals of any capacitors 
grounded. 

To prevent possible damage to the tube, al low the Viewing—
Gun beam current to reach normal operating value before turn—
ing on the Writing—Gun beam current, and keep the viewing beam 
on ti l l the writing beam is turned off. 

Failure of scanning whi le the writing beam is turned on 
may permanently damagethe storage grid. Therefore, provision 
should be made to cut off automatical ly the writing—beam current 
in case of a scanning fai lure. The writing—beam current can 
be cut off by an electronic switch which appl ies —200 volts 
bias to grid No. l of the Writing Gun. This switch should be 
actuated by a portion of the scanning voltages appl ied to both 
sets of deflecting electrodes. 

5-59 ELECTRON TUBE DfVK10N 
IADIO [O[IO[ATION OE AMERIG. XA[[ISON, NEW JF[SEY 
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7448 
DISPLAY STORAGE TUBE 

2.69" MAX. R. 
4 CAPS 

VIEWING-GUN —
AXIS 

WRITING-GUN —
AXIS 

RECESSED SMALL 
BALL CAP 

JEDEC NsJI-22 
GRID Ns4 OF 
VIEWING GUN 

DJI-DJ2 
DEFLECTION PATH 

RECESSED SMALL 
BALL GAP 

JEDEC NpJI-22 
BACKPLATE 

EXTERNAL 
BLACK COATING 

.45" 

RECESSED SMALL 
BALL CAP 

' JEDEC NQJI-22 
GRID N=!5 OF 
VIEWING GUN 

RECESSED SMALL 
CAVITY CAP 

JEDEC NSJI-21 
< ---5.25" t.06" DIA.—~I SCREEN 

3.8"MIN.USEFUL 
VIEWING DIA. 
(SEE NOTE) 

EXTERNAL 
BLACK COATING 

MEDIUM-SHELL 
DIHEPTAL 

14-PIN BASE 
JEDEC GROUP 5, 

Nsg14-38 

92CM-9855R2 

8-59 ELECTRON TUBE DIVISION 
RADIO CORIO[ATION Of AMERIU, HA[[ISON, NEW 1ERSEY 

CE-9855R2A 



7448 
DISPLAY STORAGE TUBE 

NOTE: MINIMUM USEFUL VIEWING AREA MAY BE ECCENTRIC WITH 
RESPECT TO THE TUBE FACE. THE MINIMUM USEFUL VIEWING AREA 
WILL HAVE DIAMETER OF 3.8". 

CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY 
DIRECTION FROM PERPENDICULAR ERECTED AT CENTER OF BOTTOM 
OF BASE. 

DEFLECTING ELECTRODES DJ1 AND DJp ARE NEARER THE SCREEN: 
DEFLECTING ELECTRODES DJg AND DJµ ARE NEARER THE BASE. 
WITH DJ 1 POSITIVE WITH RESPECT TO DJ p, THE SPOT WILL BE 
DEFLECTED TOWARD PIN 8; LIKEWISE, WITH DJg POSITIVE 
WITH RESPECT TO DJµ, THE SPOT WILL BE DEFLECTED TOWARD 
PIN 4. 

THE ANGLE BETWEEN THE DEFLECTION PATH PRODUCED BY DJ 1 AND 
Ddp MAY _VARY FROM THE PLANE THROUGH THE TUBE AXIS AND THE 
BASE KEY BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE 
AXISI OF t 10°. THE ANGLE BETWEEN THE DEFLECTION PATH 
PRODUCED BY DJ1 AND DJz MAY VARY FROM THE PLANE THROUGH 
THE TUBE AXIS AND THE SCREEN CAP BY ANGULAR TOLERANCE 
(MEASURED ABOUT THE TUBE AXISI OF t 10°. ANGLE BETWEEN 
DJ 1 — DJp DEFLECTION PATH AND DJg — DJµ DEFLECTION PATH 
IS 90° t 3°. 

8— 59 ELECTRON TUBE DIVISION 
tA010 COtAOAATION OF AMEAIU, MAAAISON, NEW JERSEY 
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7448 
TYPICAL. CHARACTERISTICS 

V/EW/NG SECT/ON 
GRID-N°4 VOLTS ~ ADJUSTED FOR E f= 6.3 VOLTS r * GRID-N'3 VOLTS BRIGHTEST, MOST 

BACKPLATE VOLTS =2 x GRID—NCI VOLTS UNIFORM DISPLAY, 
  GRID—N~5 VOLTS- 210; GRID—N~2 VOLT5~=150 
  GRID—N"5 VOLTS 150; GRID—N~2 VOLTS=125 

at REFERRED TO CATHODE OF VIEWING GUN. 
WR/T/NG SECT/ON 

NORMAL OPERATION 

Z w 

u I W 

N 
o Z ~ 
W H  Q 

<~F 

r m ~ 
N 

3500 

3000 

2500 

2000 

1500 

1000 

500 

0 

i 

/'~ 
I r r 

r 

2 4 6 8 
SCREEN KILOVOLTS 

12 14 

92CS-9858 

TYPICAL STORAGE-GRID CHARACTERISTIC 

10 

Ef=6.3 
SCREEN 
BACKPLATE 
GRID-N~5 
PREFERRED 

VOLTS 
VOLTS 

VOLTS" 

1000 
VOLTS 

TO 
= 
CATHODE 

-2 
150 

NORMAL 

V/EW/NG 

WR/T/NG 

GRID-N~4 
GRID-N~3 
GRID-Nsl 
GRID-N42 
OF 

SECT/UN 

VIE 
SECT/ON 

OPERATION 

VOLTS 
VOLTS 
VOLTS 
VOLTS"=125 

WING GUN. 

ADJUSTED 
FOR BEST 
COLLIMATION. 

-7 -6 -5 -4 -3 -2 -I 
STORAGE-GRID VOLTS 

ELECTRON TUBE DIVISION 
RA010 CORIORATION Of AMERICA, HARIISON, NEW JERSEY 

92CS-9861 



7448 
TYPICAL ERASURE CHARACTERISTIC 

V/EW/NG SECT/ON 
E{=6.3 VOLTS GRID-Ne4 VOLTS 1 ADJUSTED 
SCREEN VOLTS•=10000 GRID-N'3 VOLTS J} FOR BEST 
BACKPLATE VOLTS"=2 GRID-N°I VOLTS COLLIMATION. 
GRID-N~S VOLTS=150 GRID-N~2 VO LTS~= 125 
*REFERRED TO CATHODE OF VIEWING GUN. 
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ERAS/NG CONO/T/ONS 
PULSE SHAPE: RECTANGULAR 
PULSE DURATION~µSEC~=IOAPPROX. 
PULSE-REPETITION FREQUENCY 

~PPS~= 200 
PULSE AMPLITUDE~VOLTS~=6T010 

\. 

0 2 4 6 8 10 12 14 
TIME AFTER WRITING TO SATURATED BRIGHTNESS—SECONDS 

92CS-9860 

WRITING-GUN-CURRENT CHARACTERISTIC 

WR/T/NG SECT/ON 
E{= 6.3 VOLTS GRID-N~3 VOLTS ~ =ADJUSTED FOR FOCUS 

GRID-N"1 VOLTS =0 
REFERRED TO CATHODE OF WRITING GUN. 

V/EW/NG SECT/ON 
NORMAL OPERATION 

u7 5 
W 

a 

Q 
4 

J 
J 

~ 3 
W 
O 

2 
F- 2 
Q 
U 

~ I 

X 
Q 
~ 0 

500 000 500 2000 
GRIDS-N~2 8 N~4 VOLTS 

2500 

ELECTRON TUBE DIVISION 
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7513 
Image Orthicon 

MAGNETIC FOCUS 5-10 RESPONSE MAGNETIC DEFLECTION 

For Color and high-Qua Lity Btack-and-White TV Cameras 

r'~. 

~~ 

GENERAL 

Heater, for Unipotential Cathode 
Voltage or V  ) 
Curren  ~~ 6 

6.3 ± 10% V 
0.600 A 

Direct Interelectrode Capacitance 
Anode tc al l other Plectro-es  12 pF 

Maximum Target-to-Mesh Spacing 0  0008 in 
Photocathode, Semitransparent 

-~°;ponce  5-10 
Wavelength of maximum response  4500 ± 300 angstroms 
Retangular image (4 x 3 aspect ratio):a 

Usefal sizeb   1.8-inch max diagonal 
Focusing Method  Magnetic 
Deflection Method  Magnetic 
Overall Length  15.2 ± 0.25 in 
Greatest Diameter of Bulb 3  00 ± 0.06 in 
Minimum Deflecting-Coi l Inside Diameter   2-3/8 in 
Deflecting-Coi l Length  5 in 
Focusing-Coi l Length  10 in 
Al ignment Coi l 

Length 15/16 in 
Position on neck. .Centerl ine of coi l located 8.5 inches 

from the flat area of the jumbo annular base 
Photocathode Distance Inside End of Focusing Coi l .I/2 in 
Operating Position  See Operot;r~g Consdderations 
Weight (Approx  )  I lb 6 oz 

TERMINAL DIAGRAM (Bottom View) 

Shoulder Base: Keyed Jumbo Annular 7-Pin 

Pin 1 -Grid No.6 
Pin 2 - Photocathod= 
P i n 3 - Do Not Use 
Pi n 4 - Do Not Use 
Pin 5 -Grid No.S 
Pin 6 -Target 
Pin 7 -Do Not Use 

Direction of Light: Perpendicular 

to large End of Tube 

Q RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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7513 

End Base: Small-Shell Diheptal 14-Pin (JEDEC No.Bl4-45) 
Pin 1 -Heater 
Pin 2 -Grid No.4 
Pin 3 -Grid No.3 
P i n 4 - Do Not Use 
Pin 5 -Dynode No.2 
Pin 6 - Dynode No.4 
Pin 7 -Anode 

P i n 8- Dynode No. 5 
Pin 9 -Dynode No.3 
Pin 10 -Dynode No. 1, GridNo.2 
P i n 11- Do Not Use 
Pin 12 -Grid No.1 
Pin 13 -Cathode 
Pin 14- Heater 

ABSOLUTE-MAXIMUM RATINGS 

Photocathode 
Voltage   -550 V 
Illumination  50 fc 

Operating Temperature 
Of any part of bulb   50 °C 
Of bulb at large end of tube (Image section)  35 min °C 

Temperature Difference  5 °C 
Between image section and any part of bulb 
hotter than image section 

Grid-No.6 Voltage   -550 V 
Target Voltage 

Positive value  10 V 
Negative value  10 V 

Grid-No.5 Voltage   150 V 
Grid-No.4 Voltage   300 V 
Grid-No.3 Voltage   400 V 
Grid-No.2 & Dynode-No. l Voltage   350 V 
Grid-No.l Yoltage 

Negative-bias value   125 V 
Positive-bias value   0 V 

Peak Heater-Cathode Voltage 
Heater negative with respect to cathode 125 V 
Heater positive with respect to cathode 10 V 

Anode-Supply Voltage°   1350 V 
Voltage Per Multiplier Stage  350 V 

TYPICAL OPERATING VALUES 

Photocathode Volta a (Image focus)d   -400 to -540 V 
Grid-No.6 Voltage Accelerator)—
Approx. 65~ of photocathode voltage -260 to -350 V 

Target-Cutoff Voltages  -3 to I V 
Grid-No.5 Voltage (Decelerator)   0 to 125 V 

Grid-No.4 Voltage (Beam focus )d   140 to 180 V 

Grid-No.3 Voltagef  225 to 330 V 

Grid-No.2 & Dynode-No.l Voltage   300 V 

Grid-No.l Voltage for Picture Cutoff -45 to -1 15 Y 

Dynode-No.2 Voltage   600 V 

Dynode-No.3 Voltage   800 V 

Dynode-No.4 Voltage   1000 V 

Dynode-No.5 Voltage   1200 

Anode Voltage   1250 V 

Target-Temperature Range  35 to 45 °C 

~~ 

v 

V 

DATA I RADIO CORPORATION OF AMERICA 
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Minimum Peak-to-Peak Blanking Voltage   5 V 
Field Strength at Center of Focusing Coi l9. 75 G 
Field Strength of Alignment Coil (Approx.). 0 to 3 G 

PERFORMANCE DATA 

With conditions shown under Typical Operating 

Values and with picture highlights at the 

"knee" of the light-transfer characteristic 

Cathode Radiant Sensitivity 

Min Typ Maz 

at 4500 angstroms - 0.028 - NA/~W 
Anode Current (DC) - 30 - €A 
Signal-Output Current (Peak to Peak) 5 - 38 uA 
Ratio of Peak-to-Peak Highl ight 
Video-Signal Current to RMS Noise 
Current for Bandwidth of 4.5 Mc/s. 40:1 55:1 -
Photocathode Illumination at 2870oK 
Required to Reach "Knee" of Light-
Transfer Characteristic - 0.028 0.04 fc 

Ampl itude Response at 400 TV Lines 
per Picture Height (Per cent of 
large-area black to large-area 
white )h 38 55 - % f 

a Proper ien cati on is obeained hen the vertical scan rs ncia lly 
p arallel rto the plane passing ch rou gh tenter of facepla ce e nd pin 7 of 
the shoulder base, The horrzon cal and erti cal s hould start at 
the c roar of the raster n rest pin 6 of the sh oul der abase. 

b 
The size of the op cical image focused n the photocathode should be 
d.l~usted o chat its eximum diagonal does n c exceed the pet if ied 

value The c espon ding electron image on the target hould have e 
r uch that rche c rn of the rectangle just touch the target ring. 

t Ra ti osof dynode volts gas i shown under Tyq icaL Oyeratting Pa lses. 
d Direcci on of current should be such chat a or ch-seeking pole ~ actra cced 

co the i g end of the focusing oil, wi ch the ~ndreetor located ou~-
side of andeac the image end of the focusing coil. 

e Normal setting of ter get v lcage is *2 lcs from ~erget cutoff. The 
target supply vol ce ge should be adjustable from -3 volts co +5 volts. 

f Adjuac to give the most u iformly shaded pit cure n rmum signal. 

9 Within this r nge, the actual focusing-volts se valueaw'llxnoc differ by 
e than 2% from chat for any ocher cube hen all ther operacrngcon-

ditions e e held co scant, i hen different tubes a opera cad 
the s me m wi ch the s e def lac ping yoke, wichfixed focusing-field 

e c, w'ch agr 
an
-NWi6 volcaoge ec a fixed p en 

on
se of the phoco-

cechode volts ge, d 'ch ell Cher vol ca gas held c can c. 
h Measured with amplifier having flat frequency re sp on ae s. 

OPERATING CONSIDERATIONS 

The operating position of the 7513 should preferably be 

such that any loose particles in the neck of the tube will 

not fall down and strike or become lodged on the target. 

Therefore, it is re r.ommended that the tube never be operated 

in a vertical position with the Diheptal-base end up nor in 

any other position where the axis of the tube with base up 

makes an angle of less than 20° with the vertical. 

Resolution in excess of 500 lines at the center of the 

picture can be produced by the 7513. 

f In dice tea a change. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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7513 

To utilize the re olution capability of the 7513 the 
horizontal direction with the standard scanning rate of 525 
lines, it is necessary to use a video amplifier having a 
bandwidth of at least 6 megacycles. 

SPECTRAL—SENSITIVITY CHARACTERISTIC 
of Photosensitive Device having 5-10 Response 

is shown at the front of this Section 

DATA 2 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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IMAGE ORTHICON 

~3.003.0~+-
qA. 

38.5't 10 

.135" +•002. 
-.015 

~ t 
2.56 
t.06" 

.425" 
1.025" 

.040 •• 
t.00z" olA•

6 PINS 

JUMBO 
ANNULAR 

7-PIN BASE 

1520 
±.25 

2.00 i.04" 
DIA. 

SMALL-SHELL 
DIHEPTAI 

14-PIN BASE 
JEDEC GROUP 5r 

Ns 814-45 

2.500"DIA. 

093"t.003" 
DIA. 

ENLARGED BOTTOM VIEW 

DETAIL OF BOTTOM VIEW 
OF JUMBO ANNULAR BASE 

CROSS-HATCHED 
AREA IS FLAT / 1.315"R. MIN. 

I • IBS" R. MAX. 

~ : '~ 

y' 

25 43 

SEE NOTE I ~•5"MIN. 

NOf'E I : DOTTED AREA I S FLAT OR 
EXTENDS TOWARD DIHEPTAL-BASE 
END OF TUBE BY 0.060" MAX. 

ANNULAR-BASE BAUBE 

ANGULAR VARIATIONS BETWEEN 
PINS AS WELL AS ECCENTRICITY 
OF NECK CYLINDER WITH RESPECT 
TO PHOTOCATHODE CYLINDER ARE 
HELD TO TOLERANCES SUCH THAT 
PINS AND NECK CYLINDER WILL 
FIT FLAT-PLATE GAUGE WITH: 
a. SIX HOLES HAVING DIAMETER 

OF 0.065" t 0.001" AND ONE 
HOLE HAVING DIAMETER OF 
0.150" t 0.001". ALL HOLES 
HAVE DEPTH OF 0.265"t0.001". 
THE SIX 0.065" HOLES ARE 
ENLARGED BY 45° TAPER TO 
DEPTH OF 0.047". ALL HOLES 
ARE SPACED AT ANGLES OF 
51°26' t 5' ON CIRCLE DIAM-
ETER OF 2.500" t 0.001". 

b. SEVEN STOPS HAVING HEIGHT OF 
0.187" t 0.001", CENTERED 
BETWEEN PIN HOLES, TO BEAR 
AGAINST FLAT AREAS OF BASE. 

c. RIM EXTENDING OUT A MINIMUM 
OF 0.125"FROM 2.812" DIAM-
ETER AND HAVING HEIGHT OF 
0.126" t 0.001". 

d. NECK-CYLINDER CLEARANCE 
HOLE HAVING DIAMETER OF 
2.200" t 0.001". 

92CM-10154 R1 

8-59 ELECTRON TUBE gVUiION 
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7513 
BASIC LIGHT-TRANSFER CHARACTERISTIC 
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 FOR SMALL—AREA HIGHLIGHTS. 
100- ILLUMINATION: TUNGSTEN LIGHT, DAYLIGHT, 

e OR WHITE FLUORESCENT, 
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HIGHLIGHT ILLUMINATION ON PHOTOCATHODE — FOOTCANDLES 
92CS-10152 
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7513/L 
Image Orthicon 

r 1 

' l 

LONG-LIFE TARGET MAGNETIC DEFLECTION 
MAGNETIC FOCUS PRECISION CONSTRUCTION TYPE 

For Studio Pickup with Color and Nigh-Qual ity 
81ack-and-White TV Cameras. The 7513/L is Directly 
Interchangeable with the 7513 in All Cameras. 

The rygiglL is the same as the 7519 except utilizes ¢ Longer 
life non-deteriorating glass target. 

The sturdy, long-l ife, non-deteriorating, glass target of 
type 7513/L is characterized by high gain, resistance to 
"burn-in", and the absence of any granular structure. Because 
charge transportation through this target material is elec-
tronic rather than ionic as in ordinary glass targets, the 
electrical characteristics of the target, such as secondary 
emission and resistivity, are essentially constant and sensi-
tivity of the 7513/L is stable throughout l ife. 

Other important advantages of this target are that the 
undesirable characteristics of scene retention or "sticking 
picture" and raster "burn-in" due to underscanning are signifi-
cantly reduced. The resistance of the 7513/L to image "burn-
in" provides a highly desirable operational feature because 
it is not necessary to use an orbiter or continually move the 
camera when focused on a stationary scene. 

OPERATING CONSIDERATIONS 

Dos and Don'ts on Use of RCA-7513/L 

Dos 
1. Allow the 7513/L to warm up prior to operation. 
2. Hold temperature of the 7513/L within operating range. 
3. Make sure al ignment coil is properly adjusted. 
4. Adjust beam-focus control for best usable resolution. 

5. Condition spare 7513/L's by operating several hours 
once each month. 

6. Determine proper operating point with target voltage 
adjusted to exactly 2 volts above target cutoff. 

Uncap lens before voltages are appl ied to the 7513/L. 7. 

Don'ts 
1. Don't force the 7513/L into its shoulder socket. 

2. Don't operate the 7513/L without scanning. 

3. Don't operate a 7513/L having an ion spot. 
4. Don't use more beam current than necessary to discharge 

the highl ights of the scene. 

5. Don't turn off beam while voltages are appl ied to photo-
cathode, grid No.6, target, dynodes, and anode during 
warro--up or standby operation. 

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

G ATF 
5-65 





.~\ 

/'\ 

."'~ 

7536 
PHOTOCONDUCTIVE CELL 

CADMIUM—SULFIDE, SIDE—ON TYPE 

HAVING 5-15 RESPONSE 

Dora 
General: 
Spectral Response 
Wavelength of Maximum Response   5800 t 500 angstroms 
Sensitive Surface: 
Shape Rectangular 
Length (Minimum)   0,20 in. 
Width (Minimum)   0.02 in. 
Area (Minimum) 0  004 sq. in. 

Maximum Length (Excludiny flexible leads) 1  35" 
Diameter 0  29" t 0 01" 
Leads, Flexible  2 
Minimum length   3.0" 
Ciameter 0  016" t 0.005" 

Operating Position  Any 
Weight (Approx.) 0  06 oz 

5-15 

TERMINAL TERMINAL 

DIRECTION OF LIGHT: 
INTO 510E OF BULB 

~ iMicates that the Q+ita+y cAn+ac to+tis ttic of tAe eleaent witAin tAe 
enve ioye sys bc! is designed tc vary wde+ tAe infCuence of ICq At. 

Maximum Ratings, Absolute—Maximum Values: 

VGLTAGE BETWEEN TERMINALS 
(DC or Peak AC)  200 max, volts 

PHOTOCURRENT   1000 max. µa 
POWER DISSIPATION  50 max. mw 
AMBIENT TEMPERATURE  60 max. oC 

Characteristics: 

With do voltage of 12 volts between term 
naLs and an ambient temfleratu re of 250 

Sensitivity: 
Radiant, at 

Nin. Median Nax. 

5800 angstroms - 1580 - 
Luminous'# - 4.5 - 
Illumination*# 100 300 800 

Photocurrent~  - - 0.1 
Rise 
Decay  

C 

µa/µw 
amp/lumen 

µa/fc 
µa 

See Curves 

See Curves 

10-59 ELECTRON TUBE DIVISION 
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7536 

PHOTOCONDUCTIVE CELL 

For conditions where the incident power is 2 x 10-9 watt. 
'~ For conditions where the light source is a tungsten-filament lamp 

operated at a color temperature of 2870° K. 
# Incident illumination on the sensitive surface is 0.01 footc and( e. 
• Measured approximately 20 seconds after removal of incident-illumination 

level of 0.01 iootcandle. 

OPERATING CONSIDERATIONS 

The }Lexible leads of the 7536 are usual ly soldered to the 
circuit elements. Soldering of the leads may be made close to 
the seals provided care is taken to conduct excessive heat 
away from the seals. Otherwise, the heat of soldering wi l l 
break the seals and damage the cel l. 

A clamp around the glass envelope may be used to hold the 
cel l in position. However, care must be taken in clamping to 
avoid cracking the glass envelope or introducing strains in 
the envelope which could lead to eventual breakage, 

The voltage between terminals of the 7536 may be appl ied 
without regard to polarity. 

The angle o} view of the 7536 may be narrowed by the use 
of a hood of the desired length placed in front of the 
sensitive surface. 

If the source of radiation is some distance from the cel l, 
the use of a lens system may be desirable to uti l ize more 
effectively the avai lable radiation. dowever, the radiation 
should not be focused onto such a small area that localized 
overheating o} the sensitive sur}ace may result with consequent 
adverse a}}ects on its characteristics. Exposure of the 7536 
to radiation (even without voltage appl ied) so intense as to 
cause excessive heating of the cel l may permanently damage it, 

For a given i l lumination, the output current wi l l have its 
highest value when the incident i l lumination is normal tangle 
of incidence is 900) to the face of the cel l. For smal ler 
angles of incidence, the output current decreases, The 
decrease depends upon several factors including the angle of 
incidence of the i l lumination, the amount of i l lumination, 
and the area of sensitive surface i l luminated. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Photoconductive Cel l having 5-15 Response 

is shown at the front of this Section 

10-5° ELECTRON TUBE DIVISION 
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7536 

PHOTOCONDUCTIVE CELL 

.12~MAX-, 

T / 

SENSITIVE 
SURFACE 

y 
~ ,14" MAX, 

~TO~ 

1.00" 
t 19" 

~ DIRECTION OF 
LIGHT 

29 t.01" 
DIA, 

-Ʒ~ ~--.02"MIN, 

.38 ~ MAX. 
UNTINNED LENGTH 

EACH LEAD I 

~
-i{

II

.10"MAX. DIA. 

3.0" 
MIN. i 

V~-

.20" 
MIN, 

T 

1.35 
MAX. 

.16"MAX, 

2 FLEXIBLE 
LEADS 

.016~t.005 " 
DIA. 

(SEE NOTE) 

92CS-10225 

NOTE: THE SPECIFIED LEAD DIAMETER IS MAINTAINED ONLY 

WITHIN THE UNTINNED LEN6TH-

10-59 ELECTRON TUBE DIVISION 
RADIO CORIORAiION OF AMERICA, HARRISON, NEW lElSEY 

CE-10225 



7536 
AVERAGE CHARACTERISTICS 

LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP 
OPERATED AT A COLOR TEMPERATURE OF 287CP K. 

AMBIENT TEMPERATURE = 25' C 
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7536 
_ TYPICAL RISE CHARACTERISTICS 

CURVES ARE INDEPENDENT OF VOLTAGE. 
AMBIENT TEMPERATURE=25' C 

CURVE ILLUMINATION—FOOTCANDLES 
A 10 
B 1 
C 0.1 
D O.OI 

■COLOR TEMPERATURE 2870'K 
5 SECOND STORAGE IN DARK PRIOR TO EXCITATION. 

 ---- 5-MINUTE STORAGE IN DARK PRIOR TO EXCITATION. 
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92CS-9532 

TYPICAL DECAY CHARACTERISTICS 
CURVES ARE INDEPENDENT OF VOLTAGE 
AMBIENT TEMPERATURE=25' C 

CURVE ILLUMINATION—FOOTCANDLES* 
A 10 
B I 
C 0.1 
D 001 

~ COLOR TEMPERATURE 2870'K 
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7536 

TYPICAL CHARACTERISTICS 

CURVES ARE INDEPENDENT 
OF VOLTAGE. 

CURVE ILLUMINATION—
FOOTCANDLES 
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7536 

RESPONSE CHARACTERISTICS 

CURVES ARE INDEPENDENT OF VOLTAGE. 
AMBIENT TEMPERATURE=25°  G 

GURVE ILLUMINATION— FOOTGANDLES  
A 
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7580 
BEAM POWER TUBE 

FORCED-AIR COOLED 
CERAMIC-METAL SEALS 400 WATTS PEP` OUTPUT AT 30 Mc 

COAXIAL-ELECTRODE STRUCTURE 360 WATTS PEP OUTPUT AT 500 Mc 

COMPACT DESIGN INTEGRAL RADIATOR 

Oseful at frequencies up to 500 Xc 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)§   6 t 10% volts 
Current at 6 volts  2.6 amp 
Minimum heating time  30 sec 

Mu-Factor, Grid No.2 to Grid No. 1, 
for grid-No.2 volts = 300 and 
grid-No.2 ma. = 50  4 

Direct Interelectrode Capacitances(Approx.):o 
Grid No.l to plate  0.03 µµf 

Grid No.1 to cathode, grid No.2, 
and heater  17 µµf 

Plate to cathode, grid No. 2, 
and heater  4.5 µµf 

Mechanical: 

Operating Position  Any 
Maximum Overall Length  2  464" 
Maximum Seated Length  1  910" 
Maximum Diameter  1  640" 
Weight (Approx  i  4 oz 
Radiator  Integral part of tube 
Socket 

Base 

Air-System Socket, such as 
Johnson No.124-110-1~~ 
(Supplied with Air Chimney) 
  Special 8-Pin 

BOTTOM VIEW 

Pin 1-Gr.id No.2*
Pin 2 -Cathode 

r+AwA,ma 

0 , ©awa 

Pin 7 -Heater 
Pin S -Cathode 

Pin 3 -Heater ǅ Base Index Plug-
Pin 4 -Cathode © 0 Grid No.1 
Pin 5 - Internal '~ ~ Radiator- Plate 

Connection— Q ~~ Q Ring Terminal 
a-

D'o Not Use ~~`~ Grid No.2 

Pin 6 -Cathode 
Air Flow: 

Through indicated air-system socket— This fitting directs 

the air over the base seals; past the grid-No.2 seal, 

envelope, and plate seal; and through the radiator to 

provide effective cool ing with minimum air flow. When 

the tube is operated at maximum plate dissipation for 

each class of service, a minimum air flow of 3.8 cfm 

through the system is required. The corresponding 

pressure drop is approximately 0.3 inch of water. These 

requirements are for operation at sea level and at an 

4-60 ELECTRON TUBE DIVISION 
[ADIO CO[PORATION OF AMERICA, HARRISON, NEW JERSEY 
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7580 

BEAM POWER TUBE 

ambient temperature of 20° C. At higher altitudes and 
ambient temperatures, the air flow must be increased 
to maintain the respective seal temperatures and the 
plate temperature within maximum ratings. 

Without air-system socket— if an air-system socket is 
not used, it is essential that -adequate cool ing air 
be directed over the base seals, past the envelope, 
and through the radiator. Under these conditions and 
with the tube operating at maximum plate dissipation 
for each class of service, a minimum air flow of 3.6 
cfm must pass through the radiator. The corresponding 
pressure drop is approximately 0. 1 inch of water. These 
requirements are for operation at sea level and at an 
ambient temperature of 20° C. At higher altitudes 
and ambient temperatures, the air flow must be increased 
to maintain the respective seal temperatures and the 
plate temperature within maximum ratings. 

Plate Temperature (Measured on base 
end of plate surface at junction 
with fins)   250 rnax. 

Temperature of Plate Seal, Grid-No.2 
Seal, and Base Seals 

°C 

250 max. °C 

LINEAR RF POWER AMPLIFIER 
Single-Sideband Suppressed-Carrier Service 
Peak envelope conditions for a signal having 
a minimum Beak—to—average yoWer ratio of 2 

Maximum CCS~ Ratings, Absolute-Nazimum Values: 
For altitudes u~ to ao,000 feet 
and frequencies uy to 500 Mc 

DC PLATE VOLTAGE. 2000 
DC GRID-No.2 (SCREEN-GRID) VOLTAGE. 500 
DC GRID-No.l (CONTROL-GRID) VOLTAGE -250 
DC PLATE CURRENT AT PEAK OF ENVELOPE. 350 
PLATE DISSIPATION   250 
GRID-No.2 DISSIPATION   12 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 
Heater positive with respect to cathode. 

max. 
max. 
max. 
max.t 
max. 
max. 

150 max. 
150 max. 

Typical CCS Operation with "Two-Tone Modulation":• 
At go Nc At 500 Nc 

2000 2000 
400 400 

DC Plate Voltage 
DC Grid-No.2 Voltage$  
DC Grid-No.l Voltage: 
With fixed-bias_ source. . 

Zero-Signa': DC F, ate Current. 
Effective RF Load Resistance. 

4~0 

-77 
70 

3050 

ELECTRON TUBE DIVISION 
[ADIO CORIOIAiION Of AMERI U, HARRISON, NEW JE ESEY 

-77 
ZO 

3050 

volts 
volts 
volts 

ma 
watts 
watts 

volts 
volts 

volts 
volts 

volts 
ma 

ohms 
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7580 

BEAM POWER TUBE 

DC Plate Current: 
Peak envelope  
Average  

DC Grid-No.2 Current: 

At go He At goo Mc 

350 350 
225 225 

ma 
ma 

Peak envelope   35 25 ma 
Average   16 10 ma 

Average DC Grid-No.l Current. 0.05® 0.05® ma 
Peak-Envelope Driver Power 
Output (Approx.)°O  1 12 watts 

Output-Circuit Efficiency 
(Approx.)   95 85 % 

Distortion Products Level:l 
Third order   21 - d~i 
Fifth order   29 - db 

Useful Power Output (Approx.): 
Peak envelope   400* 360* watts 
Average   200; 180* watts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance 
under any condition: 
With fixed bias   25000 max. ohms 
With cathode bias   Not recommended 

LINEAR RF POWER AMPLIFIER — AM Telephony 

Carrier conditions yer tube for use 
>,Jith amaximvmmodulation factor of x 

Maximum CCS~ RatingSF Absolute-Maximum Values: 

For altitudes uti to ao,000 feet 
and frequencies ufl to goo Nc 

DC PLATE VOLTAGE. . 
DC GRID-No.2 (SCREEN-GRID) VOLTAGE. 
DC GRID-No.l (CONTROL-GRID) VOLTAGE 
DC PLATE CURRENT 
PLATE DISSIPATION  
GRID-No.2 DISSIPATION  
GRID-No.i DISSIPATION  
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 
Heater positive with respect to cathode. 

Typical CCS Operation: 

2000 max. volts 
500 max. volts 

-250 max. volts 
180 max. ma 
250 max. watts 
12 max. watts 
2 max. watts 

150 max. volts 
150 max. volts 

At go Nc At goo Nc 

DC Plate Voltage  2000 2000 volts 
DC Grid-No.2 Voltage$   400 400 volts 
DC Grid-No.l Voltage: 
With fixed-bias source. -77 -77 volts 

DC Plate Current  175 175 ma 
DC Grid-No.2 Current  6 4 ma 

4-60 ELECTRON TUBE DIVISION 
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7580 

BEAM POWER TUBE 

At go Mc At 50o Mc 

Effective RF Load Resistance. 3050 3050 ohms 

Driver Power Output (Approx.)°O 0.25 3 watts 

Output-Circuit Efficiency 

(Approx.)   95 85 % 

Useful Power Output (Approx.) 100* 90* watts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance 

under any condition: 

With fixed bias   25000 max. ohms 

With cathode bias   Not recommended 

O 

N 

■ 

•}

I 

00 

* 

Peak—envelope power. 

Because the cathode is su bj ectetl to considerable back bombardment as 
the frequency is increased with resultant increase in temperature, 
the heater voltage should be retlu ced depentling on operating contli b ons 
and frequency to prevent overheating the cathode and resultant 
short life. 

Wl th cylindrical shield JEDEC No.320 Burro untling radiator, and with 
a cylindrical shield JEDEC No.321 surrountling the grid—No.2 ring 
terminal. Both shields are connected to ground. 

Available from E.F. Johnson Co., Waseca, Minnesota. 

For use at lower frequencies. 

For use at higher frequ enctes. 

Continuous Commercial Service. 

The maximum rating far a signal having a minimum peak—to—average 
power ratio less than 2, such as is obtain etl in ^Single—Tone" operation, 
is 250 ma. During short periotls of circuit adjustment untler "Single—
Tone" cond itlons, the average plate current may De as high as 350 ma. 

Tua—Tone XoduLation operation refers to that class of ampliPi er service 
in which the input consists of two equal monoFrequency rt signals 
having constant ampli tutl e. These signals are produced In a single—
sideband suppressed—carrier system when two equal—and—constant 
amplitude autllo frequencies are applied to the input of the system. 

Obtained preferably from a fixed supply. 

This value represents the approximate grid—No.i current obtained 
due to initial electron velocities and contact—potential effects 
when grid No.i is driven to zero vo1 [s at maximum signal. 

Driver power output represents circuit losses antl is the actual 
power measured at input to grid—N o.l circuit of the 75fl D. The actual 
power required depends on the operating frequency and the circuit 
us etl. TD e. tube tlri ving power is approximately z ero watts. 

Ai thcut the use of feedback to enhance linearity. 

This value of useful power is measuretl at loatl of output circuit 
having Indicated efficiency. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Nax. 

Neater Current  i 2.3 2.9 amp 

Direct Interelectrode 

Capacitances:° 

Grid No.l to plate. - - 0.06 µµf 
Grid No.1 to cathode, 

grid No.2, and. heater - 16 18.5 µ~rf 
Plate to cathode, grid 

No. 2, and heater. - 4. 5 µµf 

4-60 ELECTRON TUBE DIVISION 
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7580 

BEAM POWER TUBE 

Grid-No.1 Voltage: 

Note Nin. Nax. 

Negative 1,2,5,6 55 100 volts 
Positive 1,5,6,7 3 12 volts 

Grid-No.2 Current (1) . 1 ,3. 5, 6 -7 +3 ma 
Grid-No.2 Current (2) . 1,5,6,7 - 260 ma 
Grid-No.l Current  1,5,6,7 - 150 ma 
Useful Power Output . 4,5,6 225 - watts 

Note 1: With 6 volts on heater. 
Note 2: With tic plate voltage oP 2000 volts, do grid-ND.2 voltage of 400 

volts, antl gritl-No.i voltage adjusted to give plate current 
of 67 ma. 

Note 3: With do plate voltage of 1000 volts, do grl tl-No.2 voltage oP 300 
volts, and grid-No.1 voltage atljustetl to glue plate current 
of 150 ma. 

Nate 4: With heater voltage of 5.5 volts, do plate voltage of 2000 volts, 
tic grid-No.2 voltage of 700 volts, tic grid-No.1 bias of -90 volts, 
do grid-N o.1 current oP 25 ma. maximum, grid-No.1 st goal voltagge 
adjusted to produce tic plate current of 250 ma., antl coaxlal-
cavlty ampti Pi er circuit operating at a frequency of 475 Mc. 

Note 5: With Forced-Air Cooling as speci Pl-ed under GENERAL DATA—d£r 
Systela Socket. 

Note 6; Heater voltage must be applied for at least 70 seconds before 
application of other voltages. 

Note 7: With do plate voltage of 250 volts, do grid-No.2 voltage of 250 
volts, and gritl-N o.i voltagge adjusted to gl ve peak plate current 
oP 1 ampere. This test fs performed using pulse technique to 
prevent tube damage. Square pulses of 4500 µs duration at a 
repetition rate of li t 1 pps are usetl. 

SPECIAL PERFORMANCE DATA 

Interelectrode Leakage: 
This test is destructive and is performed on a sample lot 

of tubes from each production run under the fol lowing condi-
tions: ac heater volts = 6.6, no voltage on other elements, 
and specified forced-air cool ing for Air System Socket. At 
the end of 500 hours, with tube at 25°  C, and with no voltage 
appl ied to heater, the minimum resistance between indicated 

electrodes as measured with a 500-volt Megger-typeohmmeter 
having an internal impedance of 2.5 megohms, wi l l be: 

Grid No.l and grid No.2   10 min. megohms 
Grid No.l and cathode   10 min. megohms 
Grid No.2 and cathode   10 min. megohms 

OPERATING CONSIDERATIONS 
The socket for the 7580 should be of a type (such as that 

indi-c aced in the tabulated data) which permits adequate air-
cool ing of the tube. Although the base wi l l fit a conventional' 
lock-in socket, the latter does not permit adequate cool ing, 
and its use is therefore not recommended. 

The plate connection is made by a metal band or spring 
contacts to the cyl indrical surface of the radiator. It is 
essential that the contact areas be kept clean to minimize rf 
losses especial ly at the higher frequencies. 
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7580 

BEAM POWER TUBE 
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7580 
BEAM POWER TUBE 

GRID-No.I-PLUG DIMENSIONS ARE MEASURED BY GAUGES G 1 AND 
G2. IN THE FOLLOWING INSTRUCTIONS FOR THE USE OF THESE 
GAUGES, "GO" INDICATES THAT THE ENTIRE GRID-No.I-PLUG KEY 
WILL ENTER THE GAUGE; AND "NO-GO" INDICATES THAT THE 
GRID-No. I-PLUG KEY WILL NOT ENTER THE GAUGE MORE THAN 
I /16". INSTRUCTIONS FOR THE USE OF THE GAUGES FOLLgV: 

~ GAUGES G1-1, G1-2, G1-3, AND. G1-4: 
USING ONLY SLOT C, TRY THESE GAUGES IN NUMERICAL 

ORDER UNTIL ONE IS FOUND THAT WILL ACCEPT THE ENTIRE 
GRID-No. l PLUG. USING THE FIRST GAUGE THUS FOUND, IT 
WILL NOT BE POSSIBLE TO INSERT THE GRIP-No. l PLUG IN 
SLOT B. 

~ GAUGES GZ-S, GZ-2, AND GZ-3: 
THE GRID-No. l PLUG WILL BE REJECTED BY GAUGES GZ-1 

AND GZ-2, BUT WILL BE ACCEPTED BY GAUGE G2-3. 

' BASE-PIN POSITIONS ARE HELD TO TOLERANCES SUCH THAT 
THE ENTIRE LENGTH OF THE PINS WILL, WITHOUT UNDUE FORCE,, 
PASS INTO AND DISENGAGE FROM THE FLAT-PLATE GAUGE G3. 

GAUGE Gi

T

T 

I
RI 

h~ I/Z =Ʒ 

.oTao" 
t.0yI003" 

  I~2' B _ / 

.0860" ~ C
1.0003' 

92CS-8634 

Gauge Dimension 
A 

G1 - 1 .2575" + •0000" 
- .0005" 

G1 - 2 .2600" + •0000" 
- .0005" 

G1 - 3 .2625" + •0000" 
- .0005" 

G1 - 4 .2650" + •0000" 
- .0005" 

4-60 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, HARRISON, NEW IE R SEY 

CE-97248 
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BEAM POWER TUBE 

GAUGE G2

.~ 

~~2"

4~ ~/2 =?` 
i" > 9205-8635 

Gauge 

Dimension 

A B 

GZ — 1 .2550" + •OOOG" ,125" 
— .0005" 

GZ_— 2 .2980" + .0000" none 
— .0005" 

Gz — 3 .3080" + •0000" none 
— .0005" 

4~i0 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMFRIG, HARRISON, NEW JERSEY 

C E- 8635 
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BEAM POWER TUBE 

GAUGE G3

45't 5' 4S't S' 

22 %2 t5 

.044" a•OOOH R -.001 

.1325 ~3.000SM

.266" +•000" DIA. 
-.001" 

92C5-7975RI 

8 HOLES 

.066"+•000" DIA. 
-.001" 

.3435 ~t.0005~ R. 

~~ ~~%~~ 3.005' 

TOLERANCES ARE NOT CUMULATIVE 

4-60 ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA, MARRISON, NEW JERSEY 

CE-7975R1 
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TYPICAL PLATE CHARACTERISTICS 

Ef=6 VOLTS 
GRID-Ns2 VOLTS=300 
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TYPICAL CHARACTERISTICS 
E.f=6 VOLTS 
GRID-N' 2 VOLTS=300 
GRID-Nsl VOLTS=ECI 

100 200 300 400 

PLATE VOLTS 
500 600 700 

ELECTRON TUBE DIVISION 
UDN) CO!lOLTTION OI M1ElG, NA!lISON, NEW hlSEl 

92CM-10331 
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TYPICAL CONSTANT-CURRENT CHARACTERISTICS 
Ef= 6 VOLTS 
GRID-N'2 VOLTS = 300 
Ib=PLATE MILLIAMPERES 
ICI=GRID-Nsl MILLIAMPERES 
Itr2=GRID-N~2 MILLIAMPERES """""""""""'""""'"""'"""""""""'

0 0 0 0 0 0 0 0 v <u a < .o m _o

GRID-NCI VOLTS I 
ELECTRON TUBE DIVISION 92CM-10332 

AADIO COAPOGiION Of AMEeIU, NAARISON, NEW JERSEY 
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TYPICAL PLATE CHARACTERISTICS 

E f = 6 VOLTS 
GRID-NQ2 VOLTS = 400 
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Ep=6 VOLTS 
GRID-N~2 VOLTS=400 
GRID-Nsl VOLTS=EC1 

7580 

TYPICAL CHARACTERISTICS 
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TYPICAL CONSTANT-CURRENT CHARACTERISTICS 
Ef=6 VOLTS 
GRID-Ns2 VOLTS=400 
Iy=PLATE MILLIAMPERES 
IGI=GRID-Nsl MILLIAMPERES 

IC2=GRID-Ns2 MILLIAMPERES 
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GRID Nsl VOLTS 
ELECTRON TUBE DIVISION 
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Medium-Mu Triode 
NUVISTOR TYPE 

For Industrial Appl ications 

GENERAL DATA 

Electrical: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC) 
Current at 6.3 volts 

Direct Interelectrode Capacitances 
(Approx.): 

6.3 t 10% volts 
0  14 amp 

Grid to plate  2.2 µµf 
Grid to cathode, shell, and heater 4 µµf 
Plate to cathode, shell, and heater. 1.4 µµf 
Plate to cathode   0.2 µµf 
Heater to cathode  1.3 µµf 

Characteristics, Class A i AmDl ifler: 

Plate Supply Voltage   - - 75 volts 
Plate Voltage  26.5 40 - volts 
Grid Supply Voltage  0 0 0 volts 
Cathode Resistor   - - 130 ohms 
Ampl ification Factor   31 35 33 
Grid-Circuit Resistance  0.5 0.5 - megohm 
Plate Resistance (Approx.) 4400 3200 2900 ohms 
Transconductance   7000 11000 11500 µmhos 
Plate Current  2.8 6.8 10.5 ma 
Grid Voltage (Approx.) for plate 

µa = 10  - - -6.5 volts 

Mechanical: 

Operating Position  Any 
Maximum Overall Length   0.8" 
Maximum Seated Length  0.625" 
Maximum Diameter   0.440" 
Envelope  Metal Shell 
Socket Cinch Mfg. Corp. No.133 65 10 001, or equivalent 
Base   Medium Ceramic-Wafer Twelvar 5-Pin 

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

Pin 1• -Internal Con-
nection—
Do Not Use 

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

INDE%=LARGE LUG 
•=PIN GUT OFF 

1'~'1 RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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INDUSTRIAL SERVICE 
Maximum Ratings, Absolute-Nazimum Values: 

For operation at any altitude 

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

Negative-bias value   55 max. volts 
Peak-positive value   4 max. volts 

GRID CURRENT  2 max. ma 
PLATE CURRENT   20 max. ma 
PLATE DISSIPATION   1 max, watt 
PEAK HEATER-CATHODE VOLTAGE: 

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

Maximum Circuit Values: 

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

~ Pin is cut oft close to ceramic wafer. 

~ For operation at metal—shell temperatures up to SOOo C. 

CHARACTERISTICS RANGE VALUES FGR EQUIPMENT DESIGN 

Note Min. Max. 

Heater Current  1 0.132 0.148 amp 
Direct Interelectrode 
Capacitances: 
Grid to plate   2 1.9 2.5 µµf 
Grid to cathode, shell, and 

heater  2 3.5 4.5 µµf 
Plate to cathode, shell, and 

heater 
Heater to cathode  
Plate to cathode 

Plate Current (1)  
Plate Current (2)  
Transconductance (1) 
Transconductance (2) 
Transconductance Change: 

Difference between Trans-
conductance (1) and Trans-
conductance (2), expressed 
in per cent of Transconduc-
tance (1)   - - 15 % 

Reverse Grid Current  1,6 - 0.3 µa 
Ampl ification Factor  1,3 26 38 
Heater-Cathode Leakage Current: 

Heater negative with 
respect to cathode  1,7 -

Heater positive with 
respect to cathode  1,7 - 

2 1.1 1.6 µµf 
2 1 1.6 µµf 
2 0.14 0.26 µµf 

1, 3 9 12 ma 
1, 4 - 50 µa 
1,3 10000 13000 µmhos 
3,5 9000 - µmhos 

10 µa 

10 µa 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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Leakage Resistance: 
Between grid and all other 

electrodes tied together. 1,8 500 — megohms 

Between plate and all other 

electrodes tied together. 1,9 500 — megohms 

Note 1: With 6.9 volts ac or do on heater. 

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

Note 3: with do plate supply volts = 75, cathode resistor = 130 ohms, 
and cathode—bypass capacitor 1000 µf. 

Note N: Witn do plate volts = 75, do grid volts = —7, and metal shell 
connected to ground. 

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

Note 6: With do plate volts = 100, grid supply volts = —2.25, grid 
resistor 0.5 meg ohm, and metal shell connected to ground. 

Note 7: With 100 volts dC appl ied between healer and Cathode. 

Note 8: With grid 100 volts negative with respect to all other electrodes 
tied together. 

Note 9: With pl ate 300 volts negative with respect to all other electrodes 
tied together. 

SPECIAL RATINGS 6 PERFORMANCE DATA 

Shock Rating: 
Impact Acceleration   1000 max. g 

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

production run to determine abi l ity of tube to withstand the 

specified impact acceleration. Tubes are held rigid in four 

different positions in a Navy Type, High—impact (flyweight) 

Shock Machine and are suhj ected to 20 blows at a hammer angle 

of 60o lequivalent to the specified maximum impact acceleration). 

At the end of this test, tubes are criticized for change in 

t ransconductance, reverse grid current, and heater—cathode 

leakage current, and are then subjected to the Variable—

Frequency Vibration Test described below. 

Fatigue Rating: 

Vibrational Acceleration  2.5 max. g 

This test is performed on a sample lot of tubes to 

determine abi l ity of tube to withstand the specified vibrational 

acceleration. Tubes are rigidly mounted, suppl ied with nominal 

heater voltage only, and subjected for 48 hours to 2.5—g 
vibrational acceleration at 60 cycles per second in the XI 
position. At the end of this test, tubes are criticized for 

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

Rating Test described above. 

Variable—Frequency Vibration performance: 

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

production run. The tube is o.perat ed under the conditions 

specified in CHARACTERISTICS RANGE VALUES for Transconductance 

1 1 1 with the addition of a plate—load resistor of 2000 ohms. 

During operation, tube is vibrated in the XI position through 

the frequency range from 50 to 10,000 cycles per second with 

a constant vibrational accelerationof I g. During the test, 

tube wi l t not show an rms output voltage across the plate—

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

DATA 2 
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load resistor in excess of: ( I I 50 mi l l ivolts from 50 to 5000 
cps, 121 250 mi l l ivolts from 5000 to 7000 cps, and 131 500 
mi l l ivolts from 7000 to 10,000 cps. 

Low-Pressure Voltage-Breakdown Test: 

This test is performed on a sample lot of tubes from each 
production run. In this test, tubes are operated with 240 
rms volts appl ied between plate and al l other electrodes and 
wi l l not break down or show evidence of corona when subjected 
to airpres su res equivalent to altitudes of up to 100,000 feet. 

Heater Cycling: 
Cycles of Intermittent Operation  2000 min. cycles 

This test is performed on a sample lot of tubes from each 
production run under the fol lowing conditions: heater volts 
= 7.5 cycled one minute on and two minutes off; heater 100 
volts negative with respect to cathode; grid, plate, and metal 
shel l connected to ground. At the end of this test, tubes are 
tested for open heaters, heater-cathode shorts, and heater-
cathode leakage current. 

Shorts, Continuity, and Reverse Grid Current: 
This test is performed on a sample lot of tubes from each 

production run. Tubes are subjected to the Thy rat ro n-Type 
Shorts Test described in MIL-E-1 D, Amendment 2, Paragraph 
4.7.7, except that tapping is done by hand with a soft rubber 
tapper*. See accompanying Shorts-Test Acceptance-Limits curve. 
Tubes are criticized for permanent or temporary shorts and 
open circuits, and also test is made for reverse grid current 
in excess of one microampere under the conditions specified in 

CHARACTERISTICS RANGE VALUES for reverse grid current. 

Interelectrode Leakage: 
Leakage Resistance  500 min. megohms 

These tests are performed on a sample lot of tubes from 
each production run under the fol lowing conditions: heater 
volts = 6.3, f l l plate = 300volts negative with respect to 
al l other electrodes tied together, and (2l grid = 100 volts 
negative with respect to al l other electrodes tied together. 
Tubes are rejected if the leakage resistance between plate 
and al l other electrodes under condition ( I 1, or between grid 
and al l other electrodes under condition (21, is less than 
500 megohm s. 

Early-Hour Stabil ity Life performance: 

This test is performed on a sample lot of tubes from each 
production run to insure that tubes are properly stabi l ized. 
In this test, tubes are operated for 20 hours at maximum-
rated plate dissipation. After two hours of operation and 
again after 20 hours of operation, tubes are checked for 
t ransco nductance under the conditions specified in CHARACTER-
ISTICS RANGE VALUES for Transconduct ante ( I J. A tube is 
rejected if its transco nduct ante after two or 20 hours of 
operation has changed mare than 10 per cent from the 0-hour 
v a I ue. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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100-Hour Life Performance: 

This 't est is pe rfiormed on a sample lot of tubes firom each 

production run to insure a low percentage of early—hour 

i Hope ratives. Tubes are operated for 100 hours at maximum—

rated plate dissipation, and then subjected to the Intermittent 

Shorts Test previously described.. Tubes must then show a 

t ranscond uct ante of not Tess than 7500 micromhos under the 
conditions specified in CHARACTERISTICS RANGE VALUES for 

T ran sco nd uctance 1 1 1. 

1000-Hour Life Performance: 

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

production run to insure high qual ity of the individual tube 

and guard against epidemic fai lures due. to excessive changes 

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

t u6es are operated for 1000 hours at maximum-rated plate 
dissipation, and then criticized for inoperatives, reverse 
grid current, heater-cathode leakage current, and leakage 
resistance. In addition, the average change in transcond uct ante 
ofi the lot from the 0-hour value for Transconductance 1 1 ) 
specified in CHARACTERISTICS RANGE VALUES, must not exceed 

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

* Specifications for tapper supplied on request. 

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

DATA 3 

8-60 



7586 

METAL 
SHELL 

BASE 
JEDEC NS ES-65 

.110" MIN. 

.130" MAX. 

5 PINS 
.016"t .001" DIA. 

LARGE 
LUG 

~—.400~~MAX. DIA. 

200" MIN. {~ 
OIA. FLAT 

--435"MAX. DIA. 
(SEE NOTE) 

•=PIN CUT OFF 

.625 
MAX. 

.800" 
MAX. 

CERAMIC 
WAFER 

SMALL 
LUG 

92C5-10484 

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

~~ 

°~' 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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AVERAGE CHARACTERISTICS 
E~=6.3 VOLTS  
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AVERAGE CHARACTERISTICS 
E.p=6.3 VOLTS 
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SHORTS-TEST ACCEPTANCE LIMITS 
l0000 

a 
6 

N 4 

Z 
O 

w 2
N 

~ 1000 
U g 

~ 6 

I 
F 
K 

4 

O 
S 2 
h 

O 100 
Z B
O 6 

Q 4 

0 z 

AREA OFACCEPTABILITY 

to 
2 4 6 8 2 4 6 8 2 0 6 8 

10 100 
RESISTANCE OF SHORT-OHMS x1000 

92CS-10465 

1000 

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



7629A 

Image Orthicon 
SEMICONDUCTIVE TARGET, S-10 RESPONSE 

VERY HIGH SENSITIVITY MAGNETIC FOCUS 
HIGH RESOLUTION MAGNETIC DEFLECTION 

For Studio and Remote Low-Light Level Color and 
Black-and-White TV Pickup. Sensitivity Equiva-
lent to Film having ASA Exposure Index of 20,000. 

DATA 
General: 
Heater, for Unipotential 
Cathode: 
Voltage (AC or DC) 6  3 ±10% volts 
Current at 6.3 volts 0  6 amp 

Direct Interelectrode 
Capacitance: 
Anode to all other electrodes 12 pf 

Spectral Response   5-10 
Wavelength of Maximum Response  4500 ±300 angstroms 
Photocathode, Semitransparent: 

Rectangular image (4 x 3 aspect ratio): 
Useful size of 1  8" max. diagonal 

Note: The size of the optical image focused on the 
photocathode should be adjusted so that its maximum 
diagonal does 'n of exceed the specified value. The 
corresponding electron image on the target should have 
a size such that the corners of the rectangle just 
touch the target ring. 

Orientation of Proper orientation is obtained when 
the vertical scan is essential ly paral lel to the plane 
passing through center of faceplate and pin 7 of the 
shoulder base. 

Focusing Method   Magnetic 
Deflection Method   Magnetic 
Overal l Length  15  20" ± 0.25" 
Greatest Diameter of Bulb  3  00" ± 0.06" 
Minimum Deflecting-Coil Inside Diameter   2-3/8" 
Deflecting Coil   Cleveland Electronics, 

Part No.OY-1 a, or equivalent 
Deflecting-Coil Length  5" 
Focusing Coi l   Cleveland Electronics, 

Part No. OF-2 a, or equivalent 
Focusing-Coil Length  10" 
Al ignment Coil   Cleveland Electronics, 

Part No.OA-3 a, or equivalent 
Al ignment-Coil Length     15/16" 
Photocathode Distance Inside End of Focusing Coil 1/2" 
Socket  Cinch Part No.3M14b, or equivalent 
Operating Position .The tube should never be operated in a 

vertical position with the dihe ptal-base end up nor in any 
other position where the axis of the tube with the base 
up makes an angle of less than 20° with the vertical. 

Weight (Approx  )  1 lb 6 oz 

RADIO CORPORATION OF AMERICA DATA 1 
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7629A 
Shoulder Base  Keyed Jumbo Annular 7—Pin 

BOTTOM VIEW 

Pin 1 —Grid No.6 
Pin 2 — Photocathode 
Pin 3 -Do Not Use 
Pin 4 -Do Not Use 

End Base Small-Shell Diheptal 14-Pin (JEDEC No. 614-45) 
BOTTOM VIEW 

Pin 1 -Heater 
Pin 2 -Grid No.4 
Pin 3 -Grid No.3 
Pin 4 -Do Not Use 
Pin 5 - Dynode No.2 
Pin 6 -Dynode No.4 
Pin 7 -Anode 
Pin 8 -Dynode No.5 
Pin 9 - Dynode No.3 
Pin10-Dynode No. 1, 

Grid No.2 
Pin 11-Do Not Use 
Pin 12-Grid No.1 
Pin 13- Cathode 
Pin 14-Heater 

Pin 5 -Grid No.5 
P i n 6 -Target 
Pin 7 -Do Not Use 

DIRECTION Of LIGHT' 
PERPENDICULAR TO 
LARGE END OF TUBE 

v 
WHITE INDEX LINE 

ON FACE 

Maximum and Minimum Ratings, Absolute-Maximum Values: 

PHOTOCATHODE: 
Voltage  -550 max. volts 
Illumination   50 max. fc 

OPERATING TEMPERATURE: 
Of any part of bulb  55 max. °C 
Of bulb at large end of tube 
(Target section)   0 min. °C 

TEMPERATURE DIFFERENCE: 
Between target section and any 
part of bulb hotter than 
target section   5 max. °C 

GRID-No.6 VOLTAGE  -550 max. volts 
TARGET VOLTAGE: 

Positive value   10 max. volts 
Negative value   10 max. volts 

GRIC-No.5 VOLTAGE  150 max. volts 
GRID-No.4 VOLTAGE  300 max. volts 
GRID-No.3 VOLTAGE  400 max. volts 
GRID-No.2 d DYNODE-No.l VOLTAGE  350 max. volts 
GRID-No.1 VOLTAGE: 

Negative-bias value  125 max. volts 
Positive-bias value  0 max. volts 

VOLTAGE PER MULTIPLIER STAGE   350 max. volts 
ANODE-SUPPLY VOLTAGE°  1350 max. volts 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode   125 max. volts 
Heater positive with 

respect to cathode   10 max. volts 

a... 

RADIO CORPORATION OF AMERICA 
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7629A 
Typical Operating Values:d 

Photocathode Voltage 
(Image Focus)e  -400 to -540 volts 

Grid-No.6 Voltage 
(Accelerator) — (Approx. 75% 
of photocathode voltage)  -300 to -405 volts 

Target-Cutoff Voltagef  -3 to 1 volts 
Grid-No.5 Voltage (Decelerator) 0 to 125 volts 
Grid-No.4 Voltage (Beam Focus)e 140 to 180 volts 
Grid-No.3 Voltage9  225 to 330 volts 
Grid-No.2 & Dynode-No.l Voltage 300 volts 
Grid-No.l Voltage for 

Picture Cutoff  -45 to -115 volts 
Dynode-N o.2 Voltage   600 volts 
Dynode-No.3 Voltage   800 volts 
Dynode-No.4 Voltage   1000 volts 
Dynode-No.5 Voltage   1200 volts 
Anode Voltage   1250 volts 
Minimum Peak-to-Peak 

Blanking Voltage  5 volts 
Field Strength at Center of 
Focusing Coilh  75 gausses 

Field Strength of Al ignment 
Coi l   0 to 3 gausses 

Performance Data: 

With conditions shown under Typical Operating Values 
and with camera lens set to bring the picture 
highlights one stoy above the "knee" of the accom-
banying Basic Light-Transfer-Characteristic Curve 

Nin. Tyy. Nax. 

Cathode Radiant Sensitivity 
at 4500 angstroms  - 0.033 - a/w 

Luminous Sensitivity   40 65 - µa/lm 
Anode Current (DC)   - 30 - µa 
Signal-Output Current 
(Peak to Peak)   4 6 10 µa 

Ratio of Peak-to-Peak 
Highlight Video-Signal 
Current to RMS Noise 
Current for Bandwidth 
of 4.5 Mc  - 32:1 

Photocathode I llumination 
at 2870° K Required to 
bring Picture Highlights 
One Stop above "Knee" of 
Light Transfer Characteristic. - 0.007 - fc 

Peak-to-Peak Response to 
Square-Wave Test Pattern 
of 400 TV Lines Per 
Picture Height (Per cent 
of large-area black to 
large-area white)   - 65 - % 

RADIO CORPORATION OF AMERICA 
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7629A 
a 
Made by Cleveland Electronics Inc., 1574 East 61st Street, Cleveland, 
Ohio. 

I1 Made by Cinch Manufacturing Company, 1026 South Homan Avenue, Chicago 24, 
Ill inois. 

d Dynode voltage values are shown under Typical Obe rating Pa isse s. 
d With 7629A operated in properly adjusted RCA TN-31 camera. , 
e Adjust for best focus. 

f Normal setting of target voltage is +2 volts from target cutoff. The 
target supply voltage should be adjustable from —3 to 5 volts. 

9 Adjust to give the most uniformly shaded picture near maximum signal. 

h Direction of current should De such to at a north—seeking pole is 
attracted to the image end of Lhe focusing coil, with Intl ~cator 
located outside of and at the image end of the focusing coil. 

J Measured with ampl ifier having flat frequency response. 

SPECTRAL—SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S-10 RESPONSE 

is shown at front of this Section 

RADIO CORPORATION Of AMERICA ®r
Electronic Components and Devices Narrison, N. J. 



7629A 

^ 1 

aoot.oe +.ols 
DIA. j.135 _.025 

f 
2.56 
±.12 

.425 
f.025 

.040 
1.002 DIA. 

6 PINS 

JUMBO 
ANNULAR 

7-PIN BASE 

15.20 
±.25 

2.00 ±.06 
DIA. 

BASE 
JEDEC GROUP 5, 

NQ B14-45 

II I I I I II 

ENLARGED BOTTOM VIEW 

92CM-9293R3 

DIMENSIONS IN INCHES 

DETAIL OF BOTTOM VIEW 
OF JUMBO ANNULAR BASE 

CROSS-HATCHED 
1.315 R. MIN. AREA IS FLAT 

1.185 R.MAX. 

SEE NOTE 1 

25 43 

.5 MIN. 

NOTE I: DOTTED AREA IS FLAT OR 

EXTENDS TOWARD DIHEPTAL-BASE 
END OF TUBE BY 0.060" MAX. 

ANNULAR BASE GAUGE 
Angular variations bet ween pins 
as wel l as eccentricity of neck 
cyl inder with respect tophoto-
cathode cyl inder are held to 
tolerances such that pins and 
neck cyl inder wi l l fit flat-
plate gauge with: 

a. Six holes having diameter of 
0.065" t 0.001" and one hole 
having diameter of 0.150" t 
0.001". Al l holes have depth 
of 0.265" t 0.001". The six 
0.065" holes are enlarged by 
45o taper to depth of 0.047", 
Al l holes are spaced at 
angles of 51°26' t 5' on 
circle diameter of 2.500" t 
0.001". 

b. Seven st ops having height of 
0. 187" f 0.001", centered 
between pin holes, to bear 
against flat areas of base. 

c. Rim extending out a minimum 
of 0.125" from 2.812" diam-
eter and having height of 
0.126" t 0.001", 

d. Neck-cyl inder clearance hole 

having diameter of 2.200" t 
0.001", 

RADIO CORPORATION OF AMERICA 
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BASIC LIGHT-TRANSFER CHARACTERISTIC 
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ILLUMINATION TUNGSTEN LIGHT, DAY 
LIGHT, OR WH TE FLUORESCENT. 

FOR SMALL—AREA HIGHLIGHTS. 
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6 
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0.1 

~-

2 4 6 6 2 4 6 6 2 4 6 6 2 4 6 6 
0.00001 0 0001 0 001 0 OI 0 1 

HIGHLIGHT ILLUMINATION ON PHOTOCATHODE—FOOTCANDLES 
92CS-12066 
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7649 

Beam Power Tube 
CERAMIC-METAL SEALS COAXIAL-ELECTRODE STRUCTURE 
"ONE-PIECE" ELECTRODE DESIGN INTEGRAL RADIATOR 
FORCED-AIR COOLED 9000-WATTS PEAK-PULSE INPUT UP TO 1215 Mc 

MATRIX-TYPE, OXIDE-COATED, UNIPOTENTIAL CATHODE 

For Use at Frequencies up to 2000 Mc 
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   3.2 amp 

~..., Minimum heating time  60 sec 
Mu-Factor, Grid No.2 to Grid No.l 
for plate volts = 1000, grid-No.2 
volts = 500, and plate ma. = 115. 18 

Direct Interelectrode Capacitances:°
Grid No.l to plate  0.13 max. µµf 
Grid No.1 to cathode & heater 14 µµf 
Plate to cathode & heater 0  019 max. µµf 
Grid No.l to grid No  2   20 µµf 
Grid No.2 to plate  6.5 µµft 
Grid No.2 to cathode & heater   1.3 max. µµf 

Mechanical; 

Operating Position  Any 
Overall Length 1  885" + 0.070" - 0 080" 
Greatest Diameter (See Dimensional Outline) 1.250" t 0 015" 
Weight (Approx  )  2 oz 
Radiator  Integral part of tube 
Socket: 

For frequencies up to about 400 Mc  b 

''~'~ For use at higher frequencies .See Nountinq Arrangement 
Terminal Connections (See Dimensional Outline): 

n 

GI -Grid-No.1-
Terminal 
Contact 
Surface 

G2 -Grid-No. 2-
Terminal 
Contact 
Surface 

H - Heate r-
Terminal 
Contact 
Surface 

H, K -Heater- & 
Cathode-
Terminal 
Contact 
Surface 

P - P1 ate—
Terminal 
Contact 
Surface 

Air Flow: 

Through radiator—Adequate air flow to l imit the platetermi-
nal temperature to 2500 C should be del ivered by a blower 

~-Indicates a change. 

RADIO CORPORATION OF AMERICA 
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7649 

through the radi ator before and during the appl ication of 

plate, grid-No.2, and grid-No. l voltages. Typical values 

of air flow directed through the radiator without cowl ing 
and with cowl ing versus plate dissipation are shown in 
accompanying Typical-Cooling-Requirements curves. Plate 
p owe r, .grid-No.2 power, antl air flow may be removed 
simultaneously. 

To Grid-No. 2, Grid-No. i, Cathode, and Re Ater Terminals—A 
sufficient quantity of air should be del ivered to these 
seals to prevent their temperature from exceeding the 
specified maximum value of 250° C. 

During Standby Obe ration—Cool ing air is not normal ly re-
quired when only heater voltage is appl ied to the tube. 

Termina} Temperature (Plate, grid No. 2, 
grid No. 1, cathode, and heater)   250 max. oC 

GRID-AND-SCREEN-PULSED RF AMPLIFIER 

Maximum CCS° Retings, Absolute-Haxzmum Values: 

For maximum "on" timed of >o microseconds 

- 015 to i2ig Nc 

DC PLATE VOLTAGE  2250 max. volts 
PEAK POSITIVE PULSE-
GRID-No,2 VOLTAGE '50 max: volts 

DC GRID-No,1 VOLTAGE  _ -200 max. volts 
DC PLATE CURRENT DURING PULSE   3000 max. ma 
DC PLATE CURRENT  gp max. ma 
GRID-No.2 INPUT (Average)   4.5 max. watts 
GRID-No.l INPUT (Average)   2 max. watts 
PLATE DISSIPATION (Average) .. 115 max. watts 

TyP~cal Operation: 

In class-AB2 cathode-drives circuit with rectangular-
_wave bulses at i2ig Nc and with. duty factorfof o.oi 

DC Plate Voltage  1350 1500 volts 
Peak Positive-Pulse 
Grid-No.2 Voltage  700 700 volts 

CC Grid-No.l Voltage 0 0 volts 
DC Plate Current during pulse  2700 3000 ma 
DC Pl-ate Current 47 53 ma 
DC Grid-No.2 Current 1.6 2 ma 
DC Grid-No.l Current 5 5 ma 
Driver Power Output at peak 
of pulse (Approx.)9 , 390 .460 watts 

Useful Power Output at peak 
of pulse (Approx  )  1600h 230011 watts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance 
under any condition  30000 max. ohms 

+ Intli ca [es a change. 

V 

V 
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PLATE-AND-SCREEN-PULSED Rf AMPLIFIER 

NaXIm11m CCS° Ratlflgs, Absolute—yaximum Values: 

For maximum "on" time d o,f 10 microseconds 

Uq to 1215 Mc 

PEAK POSITIVE-PULSE PLATE VOLTAGE 3000 max. volts 
PEAK POSITIVE-PULSE GRID-No.2 VOLTAGE . 750 max. volts 
DC GRID-No.l VOLTAGE  -200 max. volts 
DC PLATE CURRENT DURING PULSE   3000 max. ma 
DC PLATE CURRENT  50 max. ma 
GRID-No.2 INPUT (Average)   4.5 max. watts 
GRID-No.l INPUT (Average)   2 max. watts 
PLATE DISSIPATION (Average)   115 max. watts 

Typical Operation: 

Zn class AB2 cathode—dri~ve e circuit with rectangular—

/ '3 . wave guises at 1218. Mc and with duty factorf of o.01 
Peak Positive-Pulse Plate Voltage 2700 3000 volts 
Peak Positive-Pulse Grid-

No.2 Voltage 700 700 volts 
DC Grid-No.1 Vol-cage 0 0 volts 
DC Plate Current during pulse  2700 3000 ma 
DC Plate Current 32 35 ma 
DC Grid-No.2 Current 1 2 ma 
DC Grid-No.1 Current 9 8 m_a 
Driver Power Output at peak 
of pulse (Approx.J 9  350 450 watts 

Useful Power Output at peak 
of pulse (Approx  J 3700h 4500h watts 

Maximum Circuit Values: - 

Grid-No.l-Circuit Resistance 
under any condition  30000 max. ohms 

F 1 

a Measured with special shield adapter. 
b For socket to be used with the 7649 consult manufacturers such as J—V—M 
Microwave Company, 4631 Lawnd ale Avenue, iyons. Ill inois; E. F. 
Johnson, Waseca, Mlnne sofa; and Coll ins Radio Company, 855 35th Street 
North, Cedar Rapids, Iowa. 

~ Co nt Thous Commercial Service. 
d "pn" tlwe is defined as the sum of the durations of all the.~ ind iv id oal 

pulses which occur during any 1000—microsecond interval. An increase 
in do plate current during the pulse may be permissible at shorter •on• 
times, and a dec rease is usually required at longer °on• times. Pulse 
dwation is defined as the time interval Det ween the two points on the 
pulse at which the instantaneous value is 70 per cent of the peak value. 
Tne peak value 'S tleti netl a5 the maxi v tue of smooth cu ve through 
the average of ~t he fl uct nations over the top port ion oP the pulse. 

e Cathode is at do ground potential. 

f Duty factor is defined as tfie ratio of °on• time to total elapsed time 
in any 1000—microsecond interval. 

9 Driver power output includes circuit losses and feed—through power. 
It is actual Dower measured at input to the tube drive circuit. It 
will vary with frequency of operation and driver circuitry. 

N This value of useful power is measured in toad of output circuit. - 

RADIO CORPORATION OF AMERICA 
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CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Xote Nin. Max. 

1. Heater Current 1 2.90 4.00 amp 
~ 2. Direct Interelectrode 

Capacitances: 
Grid No.1 to plate 2 - 0.13 µµf 
Grid No.l to cathode 
& heater 2 11.8 15.2 µµf 

Plate to cathode d heater 2 - 0.019 µµf 

Grid No.l to grid No  2 2 17.3 21.9 µµf 
Grid No.2 to plate 2 5.8 6.8 µµf `/ 
Grid No.2 to cathode 
& heater 2 - 1.3 µµf 

3. Grid-No.l Voltage  1 3 -20 -50 volts 
4. Grid-No.l Voltage  1 7 -6 -18 volts 
5. Reverse Grid-No.1 Current 1,7 - -2G µa 

6. Grid-No.2 Current  1 3 -5 11 ma 
7. Peak Emission Voltage  1 4 - 250 volts ~,,,,. 
8. Interelectrode Leakage 

Resistance 5 1 - megohm 
9. Power Output 1 6 4500 - watts 
10. Grid-No.l Cutoff Voltage. 1,8 - -104 volts 

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

Note 2: Measured with special Shield adapter. 

Note 3: With do plate voltage of 1000 volts, do grid-No.2 voltage of 
700 volts, and Oc grid-No.l voltage adjusted to give a do plate 
current of 115 ma. 

Note u: For conditions with 6.3 volts on heater; grid No. 1. grid No. 2, 
and plate tied together; and pulse-voltage source connected be-
tween plate and cathode. Pulse duration is 2 microseconds, 
pulse-repetition ireque ncy is 50 pps, and duty factor is 0.00012. 
The voltage-pulse ampl itude is adjusted until a peak cathode 
Current of 13 amperes i5 obtained. After 1 minute at this value, 
the voltage-pulse ampl itude will not exceed 200 volts (peak). 

Mote 5: Under conditions with tube at 20° to 30° C for at least 30 min-
utes without any voltages appl ied to the tube. Tne minimum 
resistance between any two electrodes as measured with a 200-
volt Megge r-type ohmmeter having an internal impedance o9 1 
meg onm, wilt be 1 megohm. 

Note 6: In a plate-and-screen-pulsed cathode-drive cavity at 1215 Mc and 
for conditions with 6.3 volts ac or do on neater, peak plate 
voltage of 9000 volts, Deak grid-No.2 voltage of 700 volts, 
driv r power of 560 pe k watts, antl gr'tl-No.1 oltage arietl for 
peak place cur re ni Of 3 amperes. Pulse duration is v10 micro-
seconds and duty factor is 0.01. 

rote 7: With do plate voltage of 1000 volts, dC grid-N o: 2 voltage oP 
300 volts, and do grid-No.1 voltage adjusted to give a do Dl ate 
current oT 135 ma. 

Mote 9: With do plate voltage of 2250 volts, do grid-N o.2 voltage of 
700 volts, and do grid-No.1 voltage adjusted to give a do plate 
current oT 5 ma. 

SPECIAL TESTS 8 PERFORMANCE DATA 

Resonances in the tube mountings used in the fol lowing tests 

can cause the specified environmental conditions to produce 

greatly ampl ified effects. Extreme care must, therefore, be 

used in the design of the mountings to minimize resonance. 

Design detai ls of mountings used by the RCA Electron Tube 

Division to perform these tests may be obtained from RCA 
Commercial Engineering, Harrison, New Jersey, on request. 

+ Indl ca tes a change. 

°`/ 

Iry 

`/ 
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50-g, I I-Millisecond Shock Test: 

,.~ This test is performed on sample lots of tubes to determine 

the abi l ity of the tube to withstand the specified long-

duration impact acceleration. Tubes are held rigid in six 

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 l imits for 
items I, 3, 5, 8, 9, and 10 under Cha racte ristics Range Values 

^~ for Equibment Design. 

'500-g, Nominal 3/4-Millisecond Shock Test: 
This test is performed on sample lots of tubes to determine 
the abi l ity 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 
are required to meet the l imits for items I, 3, 5, 8, 9, and 

10 under Characteristics Range Value s. for Bquigment Design. 

5-to-2000 cps Vibration Test: 
This test is performed on sample lots of tubes to determine 
the abi l ity of the tube to withstand variable-frequency 
v ih ration. With heater voltage of 6.3 volts ac or dc, do 
plate supply voltage of 300 volts, do grid-No.2 voltage of 
250 volts, grid-No. l voltage adjusted to give do plate 
current of 10 ma., and plate load resistor of 2000 ohms. 
The tube is vibrated along each of three mutual ly perpen-
dicular axes over an8-minute sweep consisting of: 

a. 5-to-10 cps with fixed double ampl itude of 0.08 inch 
t 10%. 

b. 10-to-15 cps at fixed acceleration of 0.41 g t 10%. 

c, t5-to-75 cps with fixed double ampl itude of 0.036 
inch t 10%. 

d. 75-to-2000 cps at fixed acceleration of 10 g t 10%. 

During the above vibration tests, tubes wi l l not show an 
rms output voltage in excess of 15 volts across the plate 
load resistor in the 5-to-2000 cps range. At the end of 
this test, tubes are required to meet the l imits for items 
I, 3, 5, 8, 9, and 10 under Characteristics Range Values 
for Equibreent Design. 

rte\ 

/►. 
OPERATING CONSIDERATIONS 

A suggested arounting arrangement for the 7649 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. l, cathode, and heater contact surfaces. 

During standby yeriods 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. 

1i~.1 RADIO CORPORATION OF AMERICA 
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7649 
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 associ-

ated apparatus, especial ly al l 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 suppl ies when any gate or door on the 

protective housing is opened, and should prevent the closing ~y 

ofi the primary circuit unti l the door is again locked. 

250"3.015" 

AIR-COOLED `- 
RADIATOR ~{

.200"MIN. r. 

PLATE I[ 
TERMINAL  

g
C
U
ONTACT~~ 

WmE Cp 
GRID-NY 2 
TERMINAL 
CONTACT ,qBS"MIN. 
SURFAC 

WOTE 

e 

I. ~ 5" 
1070" 

A3S" MIN. -.080" 
~.OSO"MIN. 

.060"MIN~.~:~~ , 

MIN. 
~ :.'' 

I 
"f 024 ~R'w~ 

r 

~~~ ,~.~-

.176 _,026" .100 MIN -b , ~ 

A25" GRID-N>s1/'MIN. 3.025" TERMINAL 
CONTACT 
SURFACE 

® CERAMIC 
STIPPLED REGN)N 

D chore n 

MIN. 

1~ } 

} ~-MIEN. 

X 1.085" ~ 1.035" 
MIN. ~ 3.045" 

.120' 140 
MIN. Al1N. bpp" 

35"MIN. T MIN. 
a , 

N-480"~ NEATER-CATHODE 
MIN.  TERMINAL 

.260"MA%. CONTACT SURFACE 
OJOTE I) 

f NOTE I 
HEATER TERMINAL 
CONT 

WOTE
U~FAGE 

92CM-9218R1 

NOTE 1: WITH THE CYLINDRICAL SURFACES OF THE PLATE 

TERMINAL, GRID-No.2 TERMINAL, GRID-No. l TERMINAL, HEATER-

CATHODE TERMINAL, AND HEATER TERMINAL CLEAN, SMOOTH, AND 

FREE OF BURRS, THE TUBE WILL ENTER A GAUGE AS SHOWN IN 

SKETCH G1. THE TUBE IS PROPERLY SEATED IN THE GAUGE WHEN 

A 0.010"-THICKNESS GAUGE I/8" WIDE WILL NOT ENTER BETWEEN 

THE HEATER-CATHODE TERMINAL AND THE BOTTOM SURFACE OF Hu. 
THE GAUGE IS PROVIDED WITH A SLOT TO PERMIT MAKING 
MEASUREMENT OF SEATING OF HEATER-CATHODE TERMINAL ON 

BOTTOM OF HOLE Hu. 

NOTE 2: KEEP ALL STIPPLED REGIONS CLEAR. DO NOT ALLOW 

CONTACTS OR CIRCUIT COMPONENTS TO PROTRUDE INTO THESE 

ANNULAR VOLUMES. 

`/ 

~' 

~,./ 

~'" 
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SKETCH G I

s"\ 

>~~ 

/~, 

t~1 

,~ 

n 

1„ 
1.955 
2.001" 

.._   __.. 

~01" 

600" 
±AOI" 

20051" 

. 30" 
±.001" 

92CM-9211R3 

:==T---- ---_~__~ 

.100" ~ 002" 

P 
.239"±.001" 

H5 
.070"±.001" 

HO 
1.315"±.00~' 

HI 
I.I IB"2.001" 

H2 
ID18"±.00f 

H3 
.763±.001" 

Hq 
.518"±.001" 

THE AXES OF THE CYLINDRICAL HOLES HO THROUGH H5 AND 

THE AXES OF POST P ARE COINCIDENT WITHIN 0.001". 
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RECOMIENDED COWLING FOR DIRECT—
ING AIR FLOW THROUGH RADIATOR 

AIR 
FROM 
BLOWER 

1 12 i X32 

c.—y

C. - y   T  --~ 

____
T _~~

===.x=_. 

~t 
X32 

i
92CM-9213RI 
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SUGGESTED MOUNTING ARRANGEMENT 
6 LAYOUT OFASSOCIATED CONTACTS 

SHEET METAL 
U.S. STD. GAUGE N418 f 

I.000"±.00l" 
1550"±.00~ -Ʒ 

Aof"'~ 

.

_—y  

~ ~" 
_  1 1~ 

r=~ ~  

--`_----~---~ 
.225" 

®1 ===~  ~ __ __~ I~~ 

ii 8` 8-32 
FILLET 
HEAD 

.300"„ 
3.005 

1.250"±.001" 
DIA. ~ 

I.ISS i001-~ 
DUI. 

.905 3.001=
DIA. 

.650"±.001" 
DIA. 

SEE DETAIL A -~ 

.060 2.001= 

Ns 97-252* 

~ .870" ~aa:• . - * 3.005" N497-253 

N497-254*
i  390 x 

97- 190" 3.005 
255*  3.005" 

—140'3.005 
.350"±A01 DIA. 

.290"±.001 
DIA. 

—~ 
.060 ±.001 

~—

.230 t.005  

' i 01 4" 
3.005" 

DIA. 
DETAIL A 

* CONTACT RING 
MADE BY INSTRUMENT 
SPECV.LTIES CO.. 
LITTLE FALLS, N.J. 

92CM-9223R2 
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TYPICAL COOLING REQUIREMENTS 

With Cowling 

AIR FLOW DIRECTED THROUGH. 
RADIATOR WITH COWLING AS 
SHOWN IN ACCOMPANYING 
DIAGRAM. 

MAX. ALLOWABLE TEMPERATURE 
  RISE WITH INCOMING-AIR TEMP-

ERATURE OF 25'C 

~.S~C:........... 

 iI::.C:::L'::.':CC::::CC. 7CC7.7C77.::::71:

0 20 40 •0 80 loo 120 
PLATE DISSIPATION—WATTS 

92CM-92I9RI 
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TYPICAL COOLING REQUIREMENTS 
Without Cowling 

J ~~~ ~ ~ ~ ~.~1.1F{i l-t ~l ll.' ILI.r~ ~1ll~ ~ ~ ~~r~iri if~i it~li 

AIR FLOW DIRECTED THROUGH RADIATOR 
FROM 1"X 1~" ORIFICE LOCATED III/q" 
FROM RADIATOR. 

24d 

U c) 

220 

a  ~~ 
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Q 
J 
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100 

MAX. ALLOWABLE TEMPERATURE 
RISE WITH INCOMING—AIR TEMP—' 

ERATURE OF 25 ̀ C 

i

2 
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TYPICAL PLATE CHARACTERISTICS 
Ep= 6.3 VOLTS 
GRID—Nt:2 VOLTS=700 

~~~~~~~~~~~~~~~~~~~~~~~~~~~\~~~~~~~~~~~~~~~~~~~Y~■ 
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TYPICAL CHARACTERISTICS 
E{.=6.3 VOLTS =IC2 
GRID—N42 VOLTS=700 ----=IC I
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TYPICAL CONSTANT-CURRENT CHARACTERISTICS 

E{=6.3 VOLTS 
GRID-Ns2 VOLTS=500 
ICI=GRID-Nsl AMPERES 
IC2=GRID-Ns2 AMPERES   
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TYPICAL CONSTANT-CURRENT CHARACTERISTICS 
Ep=&3 VOLTS 
GRID-Ns2 VOLTS=700 
ICI=GRID-Nsl AMPERES 
Sr:2=GRID-Ns2 AMPERES 
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Vidicon 

For Industrial TV Appl ications 
with Black-and-White TV Cameras 

DATA 

General: 
Heater, for Unipotential Cathode: 

Voltage (AC or DC) 6 3 f 10% volts 
Current at 6.3 volts 0 6 amp 

Direct Interelectrode Capacitance: 
Target to all other electrodes. 3.1 µµf 

Spectral Response  5-18 
Wavelength of Maximum Response. 4500 +500 -300 angstroms 
Radiant Sensitivity at 4500 angstroms. 0.08 µa/µwatt 
Photoconductive Layer: 

Maximum useful diagonal of 
rectangular image (4 x 3 
aspect ratio)  0 625" 

Orientation of qual ity rectangle—Proper orientation is 
obtained when the horizontal scan is essential ly paral lel to 
the plane passing through the tube axis and short index pin. 

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Overall Length  6.250" t 0.063" 
Greatest Diameter   1.125" t 0.010" 
Weight (Approx  )  2 oz 
Operating Position  Any 
Bulb T8 
Socket Cinch No.54A18088, or equivalent 
Base Small-Button Ditetrar 8-Pin (JEDEC No.EB-11) 

Basing Designation for BOTTOM VIEW  8HM 

Pin 1-Heater 
Pin 2-Grid No.l 
Pin 3 -Internal Con-

nection—
Do Not Use 

Pin 4-Same as Pin 3 
Pin 5-Grid No.2 snoRT 

I PDNX 
Pin 6-Grid No.4, 

Grid No.3 DIRECTION OF LIGNT: 
INTO FACE END OF TUBE 

Pin 7-Cathode 
Pin 8-Heater 
Flange -Target 
Short Index Pin -

Same as 
Pin 3 

MaxImU10 Rat;Ia98 r Absolute—Xazimum Values: 
'For scanned area of i/a" x g/8" 

GRID-No.3 &GRID-No.4 VOLTAGE  750 max. 
GRID-No.2 VOLTAGE  750 max. 
GRID-No.l VOLTAGE: 

Negative-bias value  300 max. 
Positive-bias value  0 max. 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 125 max. 
Heater positive with respect to cathode. 10 max. 

volts 
volts 

volts 
volts 

volts 
volts 

RADIO CORPORAi ION OF AMERICA 
Electron Tube Division Harrison, N. J. 

DATA I 
3-61 



7697 

PEAK TARGET CURRENT°  0.6 max. µa 

FACEPLATE: 
Illumination  500 max. fc 
Temperature   71 max. °C `/ 

Typical Operation: 

For scanned area of i/z" x g/8" and 
facegdate temperature of go° to g5° C 

Grid-No.4 (Decelerator) & Grid-No.3 
(Beam-Focus-Elect rode b) Voltage 200° to 300 volts 

Grid-No.2 (Accelerator) Voltage 300 volts 
Grid-No.l Voltage for picture cutoffs ~5 to -100 volts 
Average "Garrma" of Transfer 
Characteristic for signal-output 
current between 0.05 µa and 0.2 µa 0.55 

Target Voltage to produce 0.02 µa 
dark current: 
Maximum   30 volts 
Typical   25 volts 

Minimum Peak-to-Peak Blanking Voltage: 
When appl ied to grid No.l   30 volts 
When appl ied to cathode   10 volts 

Field Strength at center of focusing 
coi l (Approx  )   40 gausses 

Field Strength of Adjustable 
Al ignment Coil e   0 to 4 gausses 

Maximum-sensitivity operation 

Faceplate Illumination (Highl ight). 0.5 fc 
Target Voltagef   35 to 70 volts 
Dark Current9   0.2 µa 
Signal-Output Current:h 
Typical   0.2 µa 

a Video ampl ifiers must De designed properly [o handle target currents of 
this magnitude to avoid ampl ifier overload or Dicture distortion. 

b Beam focus is obtained Oy comDineO effect oP grid-No.3 volt°ge which 
should De adjustable over indicated range, and a focusing Coil having 
an average field strength of 40 gausse 5. 

c Definition, focus uniPormi ty, and picture qual ity decrease with de-
creasing gritl-xo.0 antl gritl-xo.3 voltage. In general, grid xo.0 and 
grid No.3 should De operated °Dove 250 volts. 

d Witn no of anking voltage on grid NO. i. 
e The al ignment coil shoultl be located on the tube so that its center is 

at a distance of 3-11/16 inches Trom the face Of the tube, and De ~, 
posi do netl so that its axis i5 coincident with the axis of the LUDe, \/ 
the tlefleCtl ng yoke, and She focusing coil. 

f The target voltage for each 7697 must be adjusted to that value which 
gives the desired operating dark current. 

g The tleflecting circuits must provide eztremety l inear scanni n9 for 
good Dl ack-level reproduction. Dark-current signal is proportional 
to the sc ann ing velocity. Any change in scanning velocity Drod uces a 
Dl ack—level error indirect propo rtion to the change in scanning velocity. 

h Defined as the component of the highlight target current after the dark-
current component has Deen subtracted. 

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

t 
1.125 
L.O10„

1
.050~~ 

.17 

6.250~~ 
±.063' 

I

FACEPLATE 

TARGET 
FLANGE 

(SEE NOTE) 

1.000 ~±,050 
DIA. 

SMALL —BUTTON 
DITETRAR 

8—PIN BASE 
JEDEC N'E8—II 

92 C 5-10844R I 

NOTE: THE TARGET CONNECTOR MUST BE CAPABLE OF 

MAKING CONTACT AT ANY POINT ON TARGET FLANGE. 
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TYPICAL LIGHT-TRANSFER CHARACTERISTICS 
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ILLUMINATION~UNIFORM OVER PHOTOCONDUCTIVE LAYER. 
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Beam Power Tube 
CERAMIC-METAL SEALS COAXIAL-ELECTRODE STRUCTURE 
UNIPOTENTIAL CATHODE INTEGRAL CONDUCTION CYLINDER 
CONDUCTION COOLED 180 WATTS CWINPUT UP TO 1215 Mc 

For Use  at Frequencies up to 2000 Mc 

GENERAL DATA 
Electrical: 

eater, for Unipotential Cathode: 
11 Voltage (AC or DC)•   6.3 t 10% volts 

Current at heater volts = 6.3   2.1 amp 
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. = 100r 18 

Direct Interelectrode Capacitances: 
Grid No.l to plate 0  065 max. µµf 
Grid No.1 to cathode &heater   14 µµf 
Plate to cathode & heater 0  015 max. µµf 
Grid No.l to grid No  2   17 µµf ~-
Grid No.2 to plate  4.4 µµf 
Grid No.2 to cathode & heater   0.4 max. µµf 

Mechanical: 

Operating Position  Any 
Overall Length 1  885" + 0.070"_- 0 080" 
Greatest Diameter (See Dimensional Outline)  1  119" 
Weight (Approx  )  2 oz 
Socket: 

For frequencies up to about 400 Mc 
For use at higher frequencies .See Mounting Arrangement 

Terminal Connections (See Dimensional Outlinel: 

GI -Grid-No.l- H,K-Heater- 6 
Terminal P Cathode-
Contact ■ Terminal 
Surface Contact 

G2 -Grid-No. 2- Surface 
Terminal ~ ƴ ƴcl P -Plate-
Contact Terminal 
Surface ~ Contact 

H -Heater- _ Surface 
Terminal' 
Contact 
Surface 

Thermal: 

Conduction-Cyl inder Temperature   250 max. °C 
Seal Temperature (Plate, Grid No.2, 

Grid No. 1, Cathode, and Heater)   250 max. °C 
Cooling, Conduction: 

The conduction cyl inder must be thermal ly coupled to a 

constant—temperature device Iheat sink—sol id or I iquidl 

to l imit the conduction cyl inder to the specified maximum 

+ Indl ca les a change. 

2 

H,K 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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value of 250° C. The plate, grid-No. 2, grid-No. l, cathode, 
and heater terminals may also require coupl ing to the heat 
sink to l imit their respective seal temperature to the 

specified maximum value of 250° C. `" 

AF POWER AMPLIFIER ii MODULATOR — Class ABI~ 

Maximum CCSI 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. maw , 
MAX.-SIGNAL PLATE INPUi~  180 max. watts 
MAX.-SIGNAL GRID-No.2 INPUT*  7 max. watts 
PLATE DISSIPATIONS  ~' 

Typical CCS Push-Pull Operation: 

Values are Jor z tubes 

DC Plate Voltage 
DC Grid-No.2 Voltage®  
DC Grid-No.l Voltage from fixed-bias sou~ce 
Peak AF Grid-No.l-to-Grid-No.1 Voltage 

650 
300 
-15 
30 

850 
300 
-15 
30 

Zero-Signal DC Plate Current 80 80 
Max.-Signal DC Plate Current. 200 200 
Zero-Signal DC Grid-No.2 Current 0 0 
Max.-Signal DC Grid-No.2 Current 20 20 
Effective Load Resistance (Plate to plate). 4330 7000 
Max.-Signal Driving Power (Approx.) 0 0 
Max.-Signal Power Output (Approx  ) 50 80 

volts 
volts 
volts 
volts 

ma 
ma 
ma 
ma 

ohms 
watts 
watts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance under any condition:` 
For fixed-bias operation  30000 max. ohms 
For cathode-bias operation  Not recommended 

~~ 

AF POWER AMPLIFIER b MODULATOR — Class Aey's 

Maximum CCS+ Ratings, Absolute—Naximum Values: '`I 
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.l CURRENT*   30 max. ma 
MAX.-SIGNAL PLATE INPUTS  180 max. watts ~..~ 
MAX.-SIGNAL GRID-No.2 INPUTS  7 max. watts 
PLATE DISSIPATIONS  ~' 

Typical CCS Push-Pull Operation: 

Valves are for z tubes 

DC Plate Voltage 
DC Grid-No.2 Voltage®  
DC Grid-No.1 Voltage from fixed-bias source 
Peak AF Grid-No.lTto-Grid-No.1 Voltage. 
Zero-Signal DC Plate Current 
Max.-Signal DC Plate Current 
Zero-Signal DC Grid-No.2 Current 

~-

650 850 volts 
300 300 volts 
-15 -15 volts 
46 46 volts ~./ 
80 80 ma 
355 355 ma 
0 0 ma 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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^ 
Max.-Signal DC Grid-No.2 Current 
Max.-Signal DC Grid-No.l Current 

25 
15 

25 
15 

ma 
ma 

Effective Load Resistance (Plate to plate). 2450 3960 ohms 
Max.-Signal Driving Power (Approx.)t. 0.3 0.3 watt 
Max.-Signal Power Output (Approx  )  85 140 watts 

LINEAR RF POWER AMPLIFIER 

Single-Sideband Suppressed-Carrier Service 

^ ~,Maxlmum CCS+ Ratings, Absolute-Maximum Values: 

Uq to izig Nc 

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.l CURRENT  30 max. ma 
MAX.-SIGNAL PLATE INPUT   180 max. watts 
MAX.-SIGNAL GRfD-No.2 INPUT   7~max. watts 
PLATE DISSIPATION  

Typical CCS Class ABl "Single-Tone" Operation: 

Uq to 6o Mc 
DC Plate Voltage  650 850 volts 
DC Grid-No.2 Voltage®   300 300 volts 
DC Grid-No.l Voltage  -15 =15 volts 
Zero-Signal DC Plate Current  40 40 ma 
Zero-Signal DC Grid-No.2 Current  0 0 ma 

Effective RF Load Resistance  2165 3500 ohms 
Max.-Signa DC Plate Current  100 100 ma 
Max.-Signa DC Grid-No.2 Current  10 10 ma 
Max.-Signa DC Grid-No.l Current  0 0 ma 
Max.-Signa Peak RF Grid-No.l Voltage 15 15 volts 
Max.-Signa Driving Power (Approx.) 0 0 watts 
Max.-Signa Power Output (Approx  )   25 40 watts 

MaxlAu■ Circuit Values: 

P"'"^~ Grid-No.l-Circuit Resistance under any condition: 
For fixed-bias operation  30000 max. ohms 
For cathode-bias operation  Not recommended 

PLATE-MODULATED RF POWER AMPLIFIER — Class C Telephony 

Carrier conditions qer tube }or use 
with a maximum modulation }actor o}x 

MaxiAu® CCS+ Ratings, Absolute-Naximum Values: 

Uq to izig Mc 

DC PLATE VOLTAGE  B00 max. volts 
DC GRID-No.2 VOLTAGE  300 max. volts 
DC GRID-No.l VOLTAGE  -100 max. volts 
DC PLATE CURRENT  150 max. ma 
DC GRID-No.l CURRENT  30 max. ma 
PLATE INPUT   120 max. watts 
GRID-No.2 INPUT   4.6;max. watts 
PLATE DISSIPATION  

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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Typical CCS Operation: 

At qoo Mc 
DC Plate Voltage 400 700 volts \/ 
DC Grid-No.2 Voltage§  200 250 volts 
DC Grid-No.l Voltage°  -20 -50 volts 
DC Plate Current 100 130 ma 
DC Grid-No.2 Current 5 10 ma 
DC Grid-No.l Current 5 10 ma 
Driver Power Output (Approx.)~, 2 3 watts 
Useful Power Output (Approx.)  16 45 watts ~ 

Maximum Circuit Values: ~~ 

Grid-No.l-Circuit Resistance under 
any condition   30000 max. ohms 

RF POWER AMPLIFIER S OSCILLATOR — Class C Telegraphy•• 
and 

RF POWER AMPLIFIER — Class C FM Telephony 

Maximum CCSj Ratings, Absolute-Maximum Values: 

Ufl to x2xg Mc 

DC PLATE VOLTAGE 
DC GRID-No.2 VOLTAGE 
DC GRID-No.l VOLTAGE 
DC PLATE CURRENT 
DC GRID-No.1 CURRENT 

1000 max. 
300 max. 
-100 max. 
180 max. 
30 max. 

volts 
volts 
volts 

ma 
ma 

PLATE INPUT  180 max. watts 
GRID-No.2 INPUT  7;max. watts 
PLATE DISSIPATION  

Typical CCS Operation: 

At qoo Mc At la:g Mc 

DC Plate Voltage 400 900 900 volts 
DC Grid-No.2 Voltage" 200 300 300 volts 
DC Grid-No.i Voltage** -35 -30 -22 volts 
DC Plate Current 150 170 170 ma 
DC Grid-No.2 Current 5 1 1 ma ~ 
DC Grid-No.l Current 3 10 4 ma 
Driver Power Output (Approx.)~. 3 3 5 watts 
Useful Power Output (Approx.) 23 80 40 watts 

Maximum Circuit Values: 1i-' 

Grid-No.l-Circuit Resistance under 
any condition   30000 max. ohms u' 

• 

Because the cathode is su Dj ecl eO to conside reDle back bombe rdment as 
the frequency is increased with resultant Increase In temperature, the 
heater voltage sh ou itl be retluc ed depending on operating conditions antl 
P requ en cy to prevent overheating the catn otle and resultant snort life. 

Measured with special sni eld adapter. 

For socket to De used with the 78Y0, consult manuf8dlurer5 such a5 
J—V—M Microwave Company, 9300 west 07th Street, Brookfieltl, Illi not 5; 
E.F. Jon nson Company, Mas eca, Ml nnesota; and Co11Ins Radio Company, 
855 35th Street North, Cedar Rapltls, Iowa; antl Jettron Protlucls, Route 
10, Hanover, New Jersey. 

SU Dscri pt 1 indicates that gritl—N o.1 current does not Plow during any 
part of the input cycle. 

`~/ 
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A 

~ Contlnu ous Commercial Service. 

* Averaged over any audio—frequency cycle o} sine—wave form, 

{ Maximum plate dissi patlon is a function of the maximum plate input, 
efficiency of the class of service, and the effectiveness of the 
cooling system. See Coo ii ng, Cond ucttion under General Data, and 
also Coo isng Considerations. 

® Preferably obtained Prom a fixed suDD1Y• 

# The driver stage should be capable of supplying the No,1 grids of the 
~ Class ABI stage with the specified driving voltage al law dirt ortlon. 

The resistance introduced into the grid—No.l circull by the input 
coupling should be held to a low value. In no case sh ou ltl it exceed 
the Specified maximum value. Transformer— or impedance—cou Dl ing 
devices are recommended. 

Su bScrl Pt 2 indicates that grid—N o.1 current flows during some part 
of the -Input cycle. 

Driver stage should be capable of supplying the specified driving 
power at low distortion to the No.3 grids of the ABp stage. To 
ml nimize distortion, the effective resistance per grid—No.i cl rcult 
of the AB2 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 am pl iPier service In 
which the grid—No.1 input consists of a mon of requency rf signal having 
constant amplitude. 7h15 signal is GGroducetl in a single—sidebantl 
suppressed—carrier system when a single audio frequency of constant 
amplitude is applied to the input oT the system. 

Obtained preferably from a separate source modulated along wi th the 
plate supply. 

~ Obtained from grid —N o.1 resistor or from a combination of grid —N o.1 
resistor with either fixed supply or cathode resistor. 

~ The driver stage is required to supply tube tosses and rf—circull 
losses. It should be designed to provide an excess of power above 
the indicated values to lake care of variations in l ine voltage, 
components, initial tube characteristics, and tube characteristics 

0 
tlu ring life. 

If this value is Insufficient to provide adequate bl as, the additional 
required bias must be supplied by a cathode resistor or fixed supply. 

u 
Key—down conditions per tube without amplitude modulation. Ampli lu de 
modulation essentially negative may De used if the positive peak of 
the audio frequency envelope does not exceed 115 per cent of the 
carrier conditions. 

N 
Obtained preferably Prom a fined supply, or from the plate supply 
voltage with a voltage divider. 

'~ Obtained Prom fixed supply, by grid —N o.1 resistor, by cathode resistor, 
or by combination methods. 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Nin. Nax. 

Heater Current  1 1.84 2.26 amp 
Direct Interelectrode Capacitances: 
Grid No.l to plate  2 - 0.065 µµf 
Grid No.l to cathode ~ heater. 2 11.8 15.2 µµf 
Plate to cathode &heater   2 - 0.015 µµf 
Grid No.l togrid No.2   2 15.9 18.9 µµf f 
Grid No.2 to plate  2 4 5 µµf 
Grid No.2 to cathode 8 heater 2 - 0.4 µµf 

Grid-No.1 Voltage 1  3 -6 -15 volt s 
Grid-No.l Cutoff Voltage 1  4 - -30 volts 
Grid—No.l Current 1  5 10 — ma 
Reverse Grid—No.l Current 1  3 — —20 µa 

Grid—No.2 Current 1  3 —8 +2 ma 
Peak Emission Voltage 1  6 — 400 volts 
Interelectrode Leakage Resistance. 7 1 — megohm 
Useful Power Output   8 80 — watts 

~Indl ca tes a ch enge. 

RADIO CORPORATION OF AMERICA 
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Note 1: wl lh 6.3 volts ac or Uc on heater. 
Note 2: Me asu retl with special shield adapter. 
Note 3: with do plate voltage of 1000 volts, tic grid-No.2 voltage of 

300 volts, antl tic grid-N o.l voltage adjusted to give a do plate ~~ 
current of 115 ma. 

Note u: with do plate voltage oP 1000 volts, tic grid-N o.2 voltage of 
250 volts, and tic grid-No.1 voltage adjusted to give a do plate 
current of 1 ma. 

N ole 5: wl th plate antl grid-N o.2 floating and tic grid-N o.1 voltage of 
+2 volts. 

Note 6: For condi tions wi th: grid No.l, gritl No.2, and plate tietl 
together; and pu lsewoltaae sou rte connect ed between plate and 
cathode. pulse duration is 2 microseconds, pulse-repetition 
frequency is 60 pps, antl tlu ty factor is 0.00012. The voltage-; 
pulse am pli tutle isadjust etl until a peak cathode current of 10~ 
amperes is obtained. After 1 minute at this value, the voltage-
pulse amplitude will not ex ceetl400 volts (peak). 

Note 7: Under conditions with tube at 20° to 30° C for a[ least 30 
minutes without any voltages ap piled to the tune. The minimum 
r e515tan ce between any two adjacent electrotles es measuretl with 
a 200-Volt Megg ar-type ohmmeter having an internal impetl an ce of 
1 meg ohm, will be 1 megohm. 

Note e: In a single-tube, grid-driven, coaziel-cavi ty class-C-amplifier y, 
circuit at 400 Mc antl for conditions with 3.7 volts ac or do ~r~ 
on heater, tic plate voltage of 100 volts, tic grid-N o.2 voltage 
oP 30D volts, grid-N o.1 resistor adjustable Det we en 1000 and 
10,000 ohms, do plate current of 180 ma. maximum, do grld~lo.1 
current of 20 ma. maximum, and - driver power output of 3 watts. 

COOLING CONSIDERATIONS 

The conduction—cool ing system consists, in general, of a 
constant—temperature device the at sink) and suitable heat—
flow path (coupl ing) between the heat sink and tube. Careful 
consideration should be given to the design of a heat—flow 
path through a coupl ing tlevice having low electrical conduc—
tivity and highihe rural conductivity. 

The maximum plate dissipation may be calculated from the 
equation: 

W= KA 
L 

1T 2 —T11 

where: 

W =maximum plate dissipation in watts ~.~ 

K =thermal conductivity~~ of the coupl ing material 

A =area measured at right angles to the direction of 
the flow of heat in square inches 

T2,T1 = temperature in degrees Centigrade of planes orL/ 
surfaces under consideration 

L = length of heat path in inches through coupl ing 
material to produce temperature gradient 

N Thermal con tlucti vi ty is tlef fined as the time rate of transfer of heat 
by contlucti on, through unit thlckn ass, across unit area for - unit 
tl l fference of tampers lure. It is measuretl In watts per square inch 
for a tRi ckn ass of one into antl a difference of temperature of 1° C. 

V 
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~\ 
900" ±.005". 

NOTE 2 ~~-1 ~_~ri 
~\ N 
~; 

TERM NAL ~ %~ 
CONTACT ~~ 
SURFACE ~"" 
NOTE I 

GRID-N~ 2 -+~ 
TERMINAL NOTE 3 ~'. ~. 
CONTACT ,985'~MIN: ' t~~ 
SURFACE 

NOTE I .060"MIN.-~ T  - 

iII~INWI ~ i
.176" x.024" ~  § 11 

+ -.026" .100 MIN/~  ~a~~ 
{ / ƴƴ

.025" GRID-N41 .OSa"~ I
TERMINAL MIN. 
CONTACT 
SURFACE 
NOTEI 

STIPPLED REGION 
NOTE 3 

CERAMIC 

t' ' 

CONDUCTION 
CYLINDER 

PLATE 

,78p' 1.885" 
MIN. +.070" 

-.080` 

} 

0"MIN. IM N, 

1.085" t 1.035" 
MIN. 1.045 

120" 140 
MIN. MIN. 6~' 

735"MIN. MIN. 
3~5, 

.095" 
MIN. 

I'-480"~ HEATER-CATHODE 
MIN.   TERMINAL 

.260"MAX. CONTACT SURFACE 
NOTE 3 NOTE I 

—'I~NOTE i 
HEATER TERMINAL 
CONTACT SURFACE 

NOTE I 

92C M-9218R4 

'NOTE 1 : WITH THE CYLINDRICAL SURFACES OF THE PLATE TERMI-

NAL, GRID—No.2 TERMINAL, GRID—No. l TERMINAL, HEATER—

CATHODE TERMINAL, AND HEATER TERMINAL CLEAN, SMOOTH, AND 

FREE OF BURRS, THE TUBE WILL ENTER A GAUGE AS SHOWN IN 

SKETCH G1. THE TUBE IS PROPERLY SEATED IN THE GAUGE WHEN 

A 0.010"-THICKNESS GAUGE I/8" WIDE WILL NOT ENTER BETWEEN 

THE HEATER-CATHODE TERMINAL AND THE BOTTOM SURFACE OF Hu. 

THE GAUGE IS PROVIDED WITH A SLOT TO PERMIT MAKING MEASURE-

MENT OF SEATING OF HEATER-CATHODE TERMINAL ON BOTTOM OF 

HOLE H q . 

NOTE 2: WITH THE TUBE SEATED IN GAUGE AND WITH THE CON-

/~ 
DUCTION CYLINDER CLEAN, SMOOTH, AND FREE OF BURRS, THE 

r '' GAUGE RING WILL SLIP OVER CONDUCTION CYLINDER AS SHOWN IN 

F ` SKETCH G1. 

NOTE 3: KEEP ALL STIPPLED REGIONS CLEAR. DO NOT ALLOW 

CONTACTS OR CIRCUIT COMPONENTS~TO PROTRUDE INTO THESE 

ANNULAR VOLUMES. 

~~ 
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i 
1.955;' 
3.001 ' 

960" 
±A01" 

A01" 

3A01" 

± 001 

SKETCH GI 

GAUGE RING .002" MAX. CLEARANCE 

Hp 
1.315" 

GAUGE RING 
O.D. 

GAUGE RING 
I.D. 

.952"t.001" 
HI ~~~ 1.118"3.001" 

H2 
1.018 2.001" 

`\€I" 

~~ 
H3 

/, 
J .763"x.001" 

~,-,~!/!//,~~, 

%II~~%%i 
Hq 

.51b"±.001" 
//i 

.100" 1.002" 
.239"±.001" 

H5 
.070"±.001" 92CM-10905 

THE AXES OF THE CYLINDRICAL HOLES H1 THROUGH Hg AND THE 
AXIS OF POST P ARE COINCIDENT WITHIN 0.001". 

THE AXES OF THE GAUGE-RING INSIDE DIAMETER AND GAUGE-RING 
OUTSIDE DIAMETER ARE COINCIDENT WITHIN 0.001". 

~' 
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SUGGESTED MOUNTING ARRANGEMENT 

~1 8 LAYOUT OF ASSOCIATED CONTACTS 

r 

l 

t l 

1'

~~NOTE I 

1.250D"I3A.001""~, Y 
i 

1.155"L001 ~1 f 
DIA. ....,YR 

.905"3.001"-
DIA. 

.650"±.001 
DIA. 

SEE DETAIL°A""-~ 

.060"±.001 

.060"3.001-Ʒ~ 

~ T ~ N2&65
I 

N386 

NOTES 

cd a 6~ 309 
5.. 

NOTES .190 ;, • , 
5 b 6 3,005 

.870 ;, 
3.005 

—140"5.005" 
.350"±.001"DIA. 

.290"±.001" 
DIA. 

.230"3.0; OS 

I 01 4" 
3.005" 

.125"3.001~~~~-
DIA. 

DETAIL ~A 92CM-10875 

NOTE I : 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 CON DUCTION 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. 

NOTE 6: THE SPECIFIED CONTACT RING OF PREFORMED FINGER 

STOCK AND FINGER STOCK No.97-380 PROVIDE ADEQUATE ELEC—

TRICAL CONTACT, BUT THE FINGER STOCK No.97-380 IS LESS 

SUSCEPTIBLE TO BREAKAGE THAN THE SPECIFIED CONTACT RING. 

BOTH TYPES ARE MADE BY INSTRUMENTS SPECIALTIES COM PANY~ 

LITTLE FALLS, NEW JERSEY. 

RADIO CORPORATION OF AMERICA 
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TYPICAL PLATE CHARACTERISTICS 
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TYPICAL PLATE CHARACTERISTICS 

r 1 

Ef=6.3 VOLTS 
GRID-N'2 VOLTS=300 

.m....n.....n.. 

....................o..............::5 ................................. 

a o 0 0 0 0 0 

Y N o m ~ a N 
PLATE MILLIAMPERES 

0 

92GM-9222RI 
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TYPICAL CHARACTERISTICS 
Ep=6.3 VOLTS 
GRID-Ns2 VOLTS=200 
___=IC I

'IC2 

u 

~~~ 

~/ 

250 

d 200 
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_/ 

i 
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PLATE VOLTS 

800 
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TYPICAL CHARACTERISTICS 
Ef=6.3 VOLTS 
GRID—Ns 2 VOLTS=300 

— = ICI 
=IC2 
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TYPICAL CONSTANT-CURRENT CHARACTERISTICS 
EF=6.3 VOLTS 
GRID-Ns2 VOLTS=200 
ICI=GRID-Nsl MA. 
IC2=GRID- Ns2 MA. 
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~.,, TYPICAL CONSTANT-CURRENT CHARACTERISTICS 
E f=6.3 VOLTS 
GRID-Ns2 VOLTS=300 
ICI=GRID-Nsl MA. 
IC2=GRID-N=2 MA. 
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TYPICAL PERFORMANCE CHARACTERISTICS 

In Class C Telegraphy or Class C FM 
Telephony Amplifier Service 

E{=ADJUSTED TO SIMULATE NORMAL OPERATING 
CONDITIONS OF HEATER IN UHF SERVICE 

PLATE VOLTS = 900 
GRID —N42 VOLTS=300 
PLATE AMPERES=0.170 
OVERALL EFFICIENCY =USEFUL POWER OUTPUT IN 

DIVIDED BY DC PLATE INPUT 
POWER GAIN=USEFUL POWER OUTPUT IN LOAD 

DIVIDED BY DRIVER POWER OUTPUT 

0 200 400 600 800 1000 1200 1400 
FREQUENCY— Mc 

92 G M - 9221 

~i ,
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Photoconductive Cell 
CADMIUM-SELENIDE, HEAD-ON TYPE 

DATA 

General: 

Spectral Response  See Accompanying Curve 
Wavelength of Maximum Response 7300 ± 500 angstroms 
Sensitive Surface: 
Shape Rectangular 
Length 0  220" ± 0.015" 
Width 0  008" ± 0.003" 
Area (Average) 0  00176 sq, in. 

Maximum Length (Excluding flexible leads)   0.500" 
Diameter 0  29" ± 0.01" 
Envelope   Glass 
Seals  Hermetic 
Leads, Flexible  2 
Minimum length   1.5" 
Diameter 0  016" ± 0.003" 

Operating Position   Any 
Weight (Approx.)  0  04 oz 

TERMINAL TERMINAL 

DIRECTION OF LIGHT: 
INTO END OF BULB 

k indicates that the yrimary cAarac teristic of the element within the 
e nve loge symbol is des igned to vary under the influence of light. 

Maximum Ratings, Absolute-Maximum Values: 

VOLTAGE BETWEEN TERMINALS 
(DC or Peak AC)  100 max. volts 

PHOTOCURRENT   1000 max. µa 
POWER DISSIPATION  30 max. mw 
AMBIENT TEMPERATURE  50 max. °C 

Characteristics: 

With do voltage of 22.g volts between ter—
minals ¢nd an ¢mbient temperature of 2g° C 

Min Median Max. 

Sensitivity: 
Radiant• at 7300 
angstroms  - 6550 

Luminous' *  - 41 
Illumination~~*  - 500 

Photocurrent~ 0.05 

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

a/w 
a/lm 

µa/fc 
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~ For contlitlons where the incident Dower is 7.65 x 10-10 watts. 

~ For conditions where the light source Is a tungsten—filament lamp 
o Dere tetl at a color temperature of 26700 N. 

'F Incident illumination on the sensitive surface is 0.01 footcandle. 

Neasuretl 20 seconds after removal of incltlen t—I11uminatlon level of ~""' 
0.01 footcandle. 

.008"±,003 °ðƷI ~—

SENSITIVE 
SURFACE 

.425~~ 
± .050' 

,10° MAX. 
DIA. 

I.5 
MIN. 

,29~~+.01 ~~ 

DIA. 

I 

. 220~~±.015°

W 

.OBO~~MAX. 

.500~~ 
MAX. 

06~~ 
j MAX. +III 
I 

2 FLEXIBLE 
LEADS 

.016 ° ±.003 
DIA. 

92CS-10865 
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7846 
SPECTRAL-SENSITIVITY CHARACTERISTIC 
For Equal Values of Radiant Flux at All Wavelengths 
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7967 

Image Orthicon 
SEMICONDUCTIVE TARGET, S-20 RESPONSE 

VERY NIGH SENSITIVITY MAGNETIC FOCUS 
VERY HIGH RESOLUTION MAGNETIC DEFLECTION 

For Extremely Low-Light-Level Black-and-White TV 
Pickup High-Resolution Pictures at 10' 5 Foot-
candle, and Useful Pictures at 10' 6 Footcandle 

DATA 
General: 
Heater, for Unipotential Cathode: 

Voltage (AC or DC)   6.3 ± 10% volts 
Current at 6.3 volts  0.6 amp 

Direct Interelectrode Capacitance: 
Anode to all other electrodes 12 pf 

Spectral Response  5-20 
Wavelength of Maximum Response. 4200 ± 500 angstroms 
Photocathode, Semitransparent: 

Rectangular image (4 x3 aspect ratio): 
Useful size of  1.8" max. diagonal 

Note: The size of the optical image focused on the 
photocathode should be adjusted so that its maximum 
diagonal does not exceed the specifiedvalue. The cor-
responding electron image on the target should have a 
size such that the corners of the rectangle just touch 
the target ring. 

Orientation of Proper orientation is obtained when 
the vertical scan is essential ly paral lel to the plane 
passing through center of faceplate and pin 7 of the
shoulder base. 

Focusing Method   Magnetic 
Deflection Method   Magnetic 
Overall Length  15.20" ± 0.25" 
Greatest Diameter of Bulb   3.00" ± 0.06" 
Minimum Deflecting-Coil Inside Diameter   2-3 /8" 
Deflecting Coil  Cleveland Electronics, 

Part No.OY-1 a, or equivalent 
Deflecting-Coil Length  5" 
Focusing Coil  Cleveland Electronics, 

Part No.OF-28, or equivalent 
Focusing Coi l Length   10" 
Al ignment Coil  Cleveland Electronics, 

Part No.OA-3 a, or equivalent 
Al ignment-Coil Length   15/16" 
Photocathode Distance Inside End of Focusing Coil 1/2" 
Socket Cinch Part No.3M14b, or equivalent 
Operating Position. The tube should never be operated in a 

vertical position with the diheptal-base end up nor in 
any other position. where the axis of the tube with the 
base up makes an angle of less than 20° with the verti-
cal 

Weight (Approx  )  1 lb 6 oz 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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7967 
Shoulder Base Keyed Jumbo Annular 7-Pin 

BOTTOM VIEW 

Pin 1 -Grid No.6 
Pin 2 -Photocathode 
Pin 3 -Do Not Use 
Pin 4 -Do Not Use 

End Base .Smal l -Shell Diheptal 14-Pin (JEDEC No. 614-45) 

BOTTOM VIEW 
Pin 1 -Heater 
Pin 2 -Grid No.4 
Pin 3 -Grid Na.3 
Pin 4 -Do Not Use 
Pin 5 -Dynode No.2 
Pin 6 -Dynode No.4 
Pin 7 -Anode 
Pin S -Dynode No.5 
Pin 9 -Dynode No.3 
Pin 10 -Dynode No.l, 

Grid No.2 
Pin 11-Do Not Use 
Pin 12 -Grid No.1 
Pin 13 -Cathode 
Pin 14 -Heater 

Pin 5 -Grid No.5 
Pin 6 -Target 
Pin 7 -Do Not Use 

DIRECTION Oi LIGHT: 
PERPENDICULAR TO 
LARGE END Of TVBE 
Cp AIC 

WNITE INDE% LINE 
ON FACE 

Maximum and Minimum Ratings, Absolute-Maxtimum Values: 
PHOTOCATHODE: 

Voltage  -550 max. volts 
I l lumination   50 max. fc 

MAXIMUM OPERATING PHOTOCATHODE 
ILLUMINATION   0.001 max. fc 

OPERATING TEMPERATURE: 
Any part of bulb   55 max. °C 
Of bulb at large end of tube 

(Target section)   0 min. °C 
TEMPERATURE DIFFERENCE: 

Between target section and any part 
of bulb hotter than 
target section 5 max. °C 

GRID-No.6 VOLTAGE   -550 max. volts 
TARGET VOLTAGE: 

Positive value   4 max. volts 
Negative value   10 max. volts 

GRID-No.5 VOLTAGE  150 max. volts 
GRID-No.4 VOLTAGE  300 max. volts 
GRID-No.3 VOLTAGE. 400 max. volts 
GRID-No.2 & DYNODE-N0.1 VOLTAGE  350 max. volts 
GRID-No.i VOLTAGE: 

Negative bias value 
Positive bias value 

VOLTAGE PER MULTIPLIER STAGE 
ANODE-SUPPLY VOLTAGED 

125 max. volts 
0 max. volts 

350 max. volts 
1350 max. volts 

V 

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



7967 

PEAK HEATER—CATHODE VOLTAGE: 
Heater negative with respect to cathode. 125 max. volts 
Neater positive with respect to cathode. 10 max. volts 

Typical Operating Values:d

Photocathode Voltage 
(Image Focus)  —400 to —540 volts 

Grid—No.6 Voltage (Accelerator)—
(Approx. 75% photocathode 

voltage)   —300 to —405 volts 
Target—Cutoff Voltages   —3 to i volts 
Grid—No.5 Voltage (Decelerator)   0 to 125 volts 
Grid—No.4 Voltage (Beam Focus)   140 to 180 volts 
Grid—No.3 Voltagef   225 to 330 volts 
Grid—No.2 & Dynode—N o.1 Voltage  300 volts 
Grid—No.1 Voltage for 

Picture Cutoff   —45 to —115 vo}ts 
Dynode—No.2 Voltage  600 volts 
Dynode—No.3 Voltage  800 volts 
Dynode—No.4 Voltage  1000 volts 
Dynode—No.5 Voltage  1200 volts 
Anode Voltage  1250 volts 
Minimum Peak—to—Peak 

Blanking Voltage   5 volts 
Field Strength at 
Center of Focusing Coil9   75 gausses 

Field Strength of 
Al ignment Coi l   0 to 3 gausses 

Performance Data:h

With conditions shown under Typical Obera—
ting Values and with an illumination level 
on the bhotocathode of o.0000z foatcandle 

Min. Tyq. Max. 
Cathode Radiant 

Sensitivity at 
4200 angstroms  0.073 a/w 

Luminous Sensi—
tivity  120 170 — µa/lm 

Anode Current (DC)   — 0.3 — µa 
Signal—Output 
Current (Peak 
to Peak)  — 0.1 — µa 

Ratio of Peak—to—
Peak Highl ight 
Video—Signal 
Current to RMS 
Noise Current 
for Bandwidth of 
4.5 Mc   — 3:1 

Limiting Hori—
zontal Resolution   650 TV Lines 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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7967 
8 Made Dy Cleveland Electronics Inc., 197u East 61st Street, Cleveland, 

Oni o. 
b Made Dy Cincn Manufacturing Company, 1026 Soutn Homan Avenue, Chicago 
2u, Illinois. 

0 Dynode volCage Values are shown under Pygical Ogeratinq Pa lue s. 
d With 7967 operated in properly adjusted RCA TK-31 camera. 
e Normal setting of target voltage is +2 volts from target cutoff. Tne 

target supply voltage should De adjustable from —3 to 5 volts. 

f Adjust to give the most uniformly shaded picture near maximum signal. 
9 Direction of current should be such that anorth—seeking pole is attracted 

to the image end of the focusing coi l, with indicator located outside 
of and at the image end oP the focusing coil. 

h With output from the 7967 coupled into a low—noise video ampl ifier. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S-20 Response 

is shown at front of this Section 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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3.00t.06 +.015 
DIA. Ti.135 _,02/5

I 1 
2.56 
+,12 

.425 
1.025 

.040 
1.002 DIA. 

6 PINS 

JUMBO 
ANNULAR 

7-PIN BASE 

15.20 
3.25 

2.00 ±.06 
olA. 

BASE 
JEDEC GROUPS, 

N' B14-4S 

ENLARGED BOTTOM VIEW 

92C M - 8293R3 

DIMENSIONS IN INCHES 

DETAIL OF BOTTOM VIEW 
OF JUMBO ANNULAR BASE 

CROSS-HATCHED 1,315 R. MIN. AREA IS FLAT 

SEE NOTE I 

I.I85 R.MAX. 

~25 43 

.5 MIN. 

NOTE I: DOTTED AREA IS FLAT OR 
EXTENDS TOWARD DIHEPTAL-BASE 
END OF TUBE BY 0.060" MAX. 

ANNULAR BASE GAUGE 
Angular variations betweenpins 
as wel l as eccentricity of neck 
cyl inder with respect to photo-
cathode cyl inder are held to 
tolerances such that pins and 
neck cyl inder wi l l fit flat-
plate gauge with: 

a. Six holes having diameter of 
0.065" x 0.001" and one hole 
having diameter of 0.150" t 

0.001". Al l holes have depth 

of 0.265" t 0.001". The six 
0.065" holes are enlarged by 
45o taper to depth of 0.047", 
Al l holes are spaced at 
angles of 51°26~ t 5' on 
circle diameter of 2.500" t 
0.001". 

b. Seven st ops having height of 
0.187" t 0.001", centered 
between pin holes, to bear 
against flat areas of base. 

c. Rim extending out a minimum 
of 0.125" from 2.812" diam-
eter and having height of 
0.126" : 0.001". 

d. Neck-cyl inde r't learance hole 
having diameter of 2.200" t 
0.001". 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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BASIC LIGHT-TRANSFER CHARACTERISTIC 
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ILLUMINATION WHITE FLUORESCENT, 
2870° K NCANDESCENT, OR 
DAYLIGHT 
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HIGHLIGHT ILLUMINATION ON PHOTOCATHODE—FOOTCANDLES 
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7967 
EFFECT OF PHOTOCATHODE ILLUMINATION 

ON LIMITING RESOLUTION OF TYPICAL 7967 
IL LUMINATION~ 2870° K INCANDESCENT, DAYLIGHT, OR WHITE 
FLUORESCENT 

BANDWIDTH OF SYSTEM = 9Mc 
TEMPERATURE OF IMAGE SECTION=40° C 
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HIGHLIGHT ILLUMINATION ON PHOTOCATHODE—FOOTCANDLE 
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8000 
POWER TRIODE 

Useful with full input up to 30 Nc 
¢nd with reduced input up to 100 Mc 

GENERAL DATA 

Electrical: 
Filament, Thoriated Tungsten: 
Voltage   10 t 5% .ac or do volts 
Current at 10 volts 4.5   amp 

Ampl ification Factor, for 
grid volts = -95 and 
plate ma.= 54   16.5 

Direct Interelectrode Capacitances: 
Grid to plate   6.4 µµf 
Grid to filament  5 µµf 
Plate to filament   3.3 µµf 

Mechanical: 

Mounting Position  Vertical, base down, 
or Horizontal with pins 1 & 2 in vertical plane 

Overall Length  8-1/2" t 1/4" 
Maximum Radius (Including side cap)   2-1/8" t 1!8" 
Weight (Approx  )  8 oz 
Bulb  T-20 
Top Cap   Skirted Medium (JETEC No.C1-14) 
Side Cap Medium (JETEC No.Cl-5) 
Base Medium-Metal-Shell Jumbo 4-Pin 

with Bayonet (JETEC No. A4-29) 
Basing Designation for BOTTOM VIEW  2N 

Pi n 1- No Connec-
tion 

Pin 2 -Filament 
Pin 3 -Same as Pin 1 

Pin 4 - Filament 
Top Cap - Plate 

Side Cap -Grid 

AF POWER AMPLIFIER & MODULATOR - Class B 

CCS~ ICAS~~ 
Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE. 2500 max. 2750 max. volts 
MAX.-SIGNAL DC PLATE~CURRENT' 250 max. 250 max. ma 
MAX.-SIGNAL PLATE INPUT`. 425 max. 510 max. watts 
PLATE DISSIPATION'  125 max. 175 max. watts 

Typical Operation: 

Values are for a tubes 

DC Plate Voltage  2000 2250 volts 
DC Grid Voltage -120 -130 volts 
Peak AF Grid-to-Grid~Voltage. 520 560 volts 
Zero-Signal DC Plate Current. 60 65 ma 

~ Averaged over any audio—frequency cycle of sine—wave form. 

~,~. See nett page. f Intlicates a cf,ange. 

12-56 
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RADIO CO RIORAi~ON OF AwtE RICA, MARRISON, NEW JERSEY 

DATA 1 



o° ~o 
8000 

POWER TRIODE 

CCS~ ICAS~~ 

Max.-Signal CC Plate Current 425 450 ma 
Effective Load Resistance 
(Plate to plate)  10800 12000 ohms 

Max.-Signal Driving Power 
(Approx.)   6.5 7.9 watts 

Max.-Signal Power Output 
(Approx.)   600 725 watts 

RF POWER AMPLIFIER - Class B Telephony 

Carrier conditions qer tube for use with a aax. sodu lat ion factor of 1.0 

CCS~ ICAS'~ 

Maximum Ratings, A6sotute Vatues: 

DC PLATE VOLTAGE  2000 max. 2500 max. volts 
DC PLATE CURRENT  185 max. 185 max. me, 
PLATE INPUT   190 max. 225 max. watts: 
PLATE DISSIPATION   125 max. 175 max. watts 

Typical Operation: 

DC Plate Voltage  2000 2250 volts: 
DC Grid Voltage   -130 -145 volts 
Peak RF Grid Voltage  140 150 volts 
DC Plate Current  95 100 ma 
DC Grid Current (Approx.) 0.5 0 ma 
Driving Power (Approx.) 4.8 5.4 watts 
Power Output (Approx  )   65 75 watts 

GRID-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

Carrier conditions 4er tube for use with a uax. soda la ti on factor of 1.0 

CCS~ 

.Maximum Ratings, ADsotute Values: 

ICAS~~ 

DC PLATE VOLTAGE 2000 max. 2500 max. volts 
DC GRID VOLTAGE  -500 max. -500 max. volts 
DC PLATE CURRENT 185 max. 185 max. ma 
PLATE INPUT  190 max. 225 max. watts 
PLATE DISSIPATION  125 max. 175 max. watts 

Typical Operation: 

DC Plate Voltage 2000 2250 volts 
DC Grid Voltage  -250 -265 volts 
Peak RF Grid Voltage 265 270 volts 
Peak AF Grid Voltage 120 115 volts 
DC Plate Current 95 100 ma 
DC Grid Current (Approx.) 0 0 ma 
Driving Power (Approx.)•. 4.3 2.5 watts. 
Power Output (Approx  )  65 75 watts 

• At crest of audio-f reque ncy cycle with nwdulat ion factor of 1.0. 

~,~. See next page. + Indicates a change. 
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8000 

POWER TRIODE 

PLATE-MODULATED RF POWER AMPLIFIER -- Class C Telephony 

Carrier conditions 4er tube for vse w%th a max. modu is lion fac ter of 1.0 

CCS' ICAS" 

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE  1600 max. 2000 max. volts 
DC GRID VOLTAGE   -500 max. -500 max. volts 
DC PLATE CURRENT  210 max. 250 max. ma 
DC GRID CURRENT   40 max. 45 max. ma 
PLATE INPUT   335 max. 500 max. watts 
PLATE DISSIPATION   85 max. 125 max. watts 

Typical Operation: 

DC Plate Voltage  1600 2000 volts 
DC Grid Voltage®  -300 -370 volts 

Frain grid resistor of 15000 10000 ohms 
Peak RF Grid Voltage. 470 630 volts 
DC Plate Current  210 250 ma 
DC Grid Current (Approx.) 20 37 ma 
Driving Power (Approx.) 8.5 20 watts 
Power Output (Approx.). 250 380 watts 

RF POWER AMPLIFIER & OSCILLATOR - Class C Telegraphy°
and 

RF POWER AMPLIFIER - Class C FM Telephony 

CCS' ICAS" 

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE  2000 max, 2500 max. volts 
DC GRID VOLTAGE   -500 max. -500 max. volts 
DC PLATE CURRENT  250 max. 300 max. ma 
DC GRID CURRENT   40 max. 45 max. ma 
PLATE INPUT   500 max. 750 max. watts 
PLATE DISSIPATION   125 max. 175 max. watts 

Typical Operation: 

DC Plate Voltage  2000 2500 volts 
DC Grid Voltage: 
From fixed suq¢ly o}_ -195 -240 ~ volts 
From grid resistor of 8200 6200 ohms 
From cathode resistor of. 680 680 ohms 

Peak RF Grid Voltage. 370 480 volts 
DC Plate Current  250 300 ma 
DC Grid Current (Approx.) 24 40 ma 
Driving Power (Approx.) 8 18 watts 
Power Output (Approx.). 375 575 watts 

" Intermittent Commercial and Amateur Service. 

® Obtained from fixed supply, by grid resistor, by cathotle resistor, or 
by combination methods. 

',°: See next page. ~Indicat es a change. 
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8000 

POWER TRIODE 

NOTE: when the 0000 is used in the final ampl ifier or a preceding stage 
of a transmitter designed for Dreak-in operation and oscillator key-
ing, a small amount of Pixed-Dias must be used Lo maintain the plate 
current at a safe value. with a plate voltage of 2500 volts a fixed 
Dias of at least -140 volts should De used. 

OSCILLATOR - Class C 
Operation with Unfiltered Plate 

Sup¢ly d~ 

Maximum CCS~ Ratings, Absolute Yalues: 

Subply 

Sugyly a~ 

RMS PLATE VOLTAGE  
DC PLATE VOLTAGE 
DC GRID VOLTAGE  
DC PLATE CURRENT 
DC GRID CURRENT  
PLATE INPUT  
PLATE DISSIPATION  

2500 max. 
- 

-200 max. 
160 max. 
25 max. 

450 max. 
125 max. 

- 
1800 max. 
-300 max. 
225 max. 
35 max. 
500 max. 
125 max. 

volts 
volts 
volts 

ma 
ma 

watts 
watts 

Typical Push-Pul l Operation at 30 Mc: 

Yalues are for 2 tubes 

RMS Plate Voltage  2500 - volts 
DC Plate Voltage - 1800 volts 
Grid Resistor§ 3300 4700 ohms 
DC Plate Current 320 450 ma 
DC Grid Current  30 35 ma 
Power Output (Approx  ) 650 700 watts 
Output-Circuit Efficiency 
(Approx.)  85 85 ~ 

Useful Power Output (Approx.) 550ǅ 600 watts 

~ Continuous Commercial Service. 

~ Key-down conditions per Lube without amplitude modulation. Ampl itude 
modulation essentially negative may be used if the positive peak of 
the audio-frequency envelope does not exceed 115E of the car}ier con-
ditions. 

~ selr-fectiTieO a< su 1 PP Y• 

[~ Separate rectified (no filter), single-phase, full-wave Dl ate supply. 

Y The 8000 can De biased Dy any convenient method, but the use oP a grid 
resistor is preferred Decause the bias is automatically varied as the 
toad on the clrcult varies. In those appl ications where rid current 
and grid voltage may vary widely Decause of fluctuating loads, it is 
important to design equipment so that the maximum grid-current and 
gritl-voltage ratings are never exceeded for any load. An approximate 
rule is to ad1'ust the grid-current and yritl-voltage values at full 
load to one-half of the corresponding maximum values. This operating 
condition permits grid-voltage values to rise from zero load to twice 
t ne it full-load values, and usually provides adequate leeway. 

+ This value of useful power is measured at load of output circuit hav-
ing the indicated efficiency. 

+ Indicates a change. 
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8000 

POWER TRIODE 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Max. 

Filament Current  1 4.2 4.8 amp 
Direct Interelectrode Capacitances: 
Grid to plate   2 5.6 7.2 µµf 
Grid to filament  2 4.1 5.9 µµf 
Plate to filament   2 2.4 4.2 µµf 

Ampl ication Factor  1,3 14.8 18.2 
Grid Current  1,4 55 95 ma 
Plate Current (1J   1,4 300 500 ma 
Plate Current (2)   1,5 33 75 ma 
Power Output  1,6 425 — watts 

Note 1: With 10 volts ac on filament. 

Note 2: Without external shield. 

Note 3: with grid volts = —95, and do plate vol{age adjusted to give do 
plate current of Su ma. 

Note 4: With do plate volts 100, and tic grid volts = +100. 

Note 5: With do plate volts = 2000, and do grid volts = —95. 

Note 6: In Self—excited oscillator Circuit, antl with do plate volts = 
2250, do plate ma.= 275, do rid ma. = 35 to N5, grid resistor 
(ohms) = 8200, and frequency (Mc) = 15. 

MAXIMUM RATINGS vs OPERATING FREQUENCY 

FREQUENCY 30 60 100 MC 
MAXIMUM PERMISSIBLE PERCENTAGE 
OF MAXIMUM RATED PLATE VOLTAGE 
AND PLATE INPUT: 

Class B Telephony 100 88 80 % 
Class C Plate—Modulated 
Telephony 100 70 50 ~ 

Class C Telegraphy 100 70 50 ~ 

OPERATING CONSIDERATIONS 

The plate of the 8000 shows a barely perceptible red color 
when the tube is operated at maximum CCS ratings and a 

cherry—red color at maximum ICAS ratings. 

+ Indicates a change. 
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8000 
POWER TRIODE 

SKIRTED 
MEDIUM CAP 

JETEC NQ CI-14 

T20 BU 

a 29/ 6 MAX, 

'1 

LB 

MEDIUM CAP 
JETEC Ns CI -5 

~~ 

2 I/g t I/I 

MEDIUM-
METAL-SHELL 
JUMBO 4-PIN 
BAYONET BASE 
JETEC NQ A4-29 

21516 ~ 1~4 

9205-4965R2 
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~ AVERAGE PLATE CHARACTERISTICS 
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8000 

TYPICAL CHARACTERISTICS 
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8003 

OSCILLATOR, POWER AMPLIFIER,MODULATOR 

~'1 

~"~ 

.~ 

Filament Thoriated Tungsten 
Voltage 10 
Current 3.25 

Amplification Factor 12 
Direct Interelectrode Capacitances 
Grid to Plate 11.7 
Grid to Filament 5.8 
Plate to Filament 3.4 

Maximum Overall Length 
Maximum Diameter 
Bulb 
Cap 
Base 

a-c or d-c volts 
amp. 

(Approx.): 
ullf 
uNf 
NNf 

8-1/2" 
2-9/16" 
T-20 

Medium Metal 
Jumbo 4-Large Pin 

MAXIMUM CCS RATINGS with TYPICAL OPERATING CONDITIONS 

CCS = Continuous Co~.ercLai Srrv{ce 

A-F POWER AMPLIFIER d,MODULATOR- Class B 

ccs 
1350 max. 
250 max. 
330 max. 
100 max. 

D-C Plate Voltage 
Max.-Signal D-C Plate Current*
Max.-Signal Plate Input' 
Plate Dissipation*
Typical Operation: 

Onless otherwise spee{J{ed, 

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 Iper tubes 1500 ohms 
Effective Load Resistance (plate to plate) 6000 ohms 
Max.-Sig. Driving Power 10.5 aDProx. watts 
Max.-Sig. Power Output 460 approx. watts 

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

R-F POWER AMPLIFIER -Class B Telephony 

Carrier condti ions yer tubs Jor use with a sax. •odu la lion factor of 1.0 

ccs 
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 
p-C Grid Current*' 
Driving Power" 
Power Output 

o AL crest of audio-fre qua ncy 
# Nith a-c filament supply. 
•*: See end of taDulat~on. 

volts 
ma. 
watts 
watts 

values are for 2 tss bee 

1350 volts 
-100 volts 
480 volts 
40 ma. 
490 ma. 

1350 max. volts 
150 max. ma. 
150 max. watts 
100 max. watts 

1350 volts 
-110 volts 
135 volts 
110 ma. 
1.5 approx. ma. 
8 approx. watts 
50 approx. watts 

cycle with modulet ion factor of 1.0. 

July 1, 1941 RCA RADIOTRON DIVISION 
RCS Mn"UFACTU0."IG CpA0.wNY, WC. 

TENTATIVE DATA 
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8003 

OSCILLATOR,POWER AMPLIFIER,MODULATO 
(continued Eros preceding page) 

PLATE-MODULATED R-F POWER AMPLIFIER- Class C Telepfiony 

Carrier condit{ons peǅ tuDe for use with a wax. wodu la lion ,'actor of 1.0 

CCJ 

O-C Plate Voltage 1100 max. volts 
D-C Grid Voltage -400 max. volts 
D-C Plate Current 200 max. ma. 
0-C Grid Current 50 max. ma. 
Plate Input 220 max. watts 
Plate Dissipation 67 max. watts 
Typical Operation: 
D-C Plate Voltage 1100 volts 

D-C Grid Voltage ~ 1 -260 volts 
l 6500 ohms 

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 

~ outai ned from grid resistor of value snown or Dy comD inat ion methods. 

R-F POWER AMPLIFIER 6 OSCILLATOR- Class C Telegraphy 

dey-down conditions ysr tubs w{thout ■odu iat{on ~~ 

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 

-175 volts 
D-C Grid Voltage ~ 5000 ohms 

625 ohms 
Peak R-F Grid Voltage 350 volts 
D-C Plate Current 245 ma. 
D-C Grid Current*' 35 approx. ma. 
Driving Power" 11 approx. watts 
Power Output 250 approx. watts 

0 ODtai ned from fixed supply, Dy grid resistor (5000) or Dy cet hole 
resistor (630). 

ROTE: when ine 0003 is used in ine final amplifier or a preceding stage 
of a transmitter des ig netl for Dfeek-in operet ion arzl OaC IIIa[Or 
keyin a small amount oT fized Dias must De used to maintain 
the pate current at a safe value, with pplate voltage of 1350 
volts, a fized bias at least -85 volts snou id be used. 

•s, #X:- See eM of tabulation, E Intl is ales a change. 

4 

July 1, 1941 RCA RADIOTRON DIVISION 
ACA MANUGACi11RING COMPnNv, INC. 

TENTATIVE DATA 



8003 

/"+~OSCILLATOR,POWER AMPLIFIER,.MODULATOR 
(continued frog preceding page) 

OSCILLATOR -OPERATION WITH UNFILTERED PLATE SUPPLY 

suggzy i saggzy z 
Plate Voltage 1500 max. 1200 max. volts 
O-G Grid Voltage -200 max. -250 max. volts 
D-C Plate Current Z00 max. 225 max. ma. 
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: 

On less otharm{se sgee{f{ad, valwas are for a to has 
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 

185% ctrcult efflciencyl 425 380 approx. watts 

i Self-rectified a-c supply. (Plate voltages are RMS values.) 
2 Separate rectified (no tilt er) single-phase, full-wave p1S[e supply. 
for apDl.'rc at ions where grid current and grid voltage.may vary widely 
because of fluctuating loatl s. IC is important to design equipment so 
L hat the maximum grid-current and grid-voltage ratings are never ex-
ceeded for any load. hn approximate rule ws to adjust the grid-cur-
rent and grid-voltage values at full-load to one-half of the corre-
sponding maximum values. This ope rat ing condition permits grid-cur-
ren[ 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 same as those for Type 211. 

a-Indicates a change. 

July 1, 1941 
RCA RADIOTRON DIVISION 
RCA MANUFACTURING COMPANY, RIC. 

TENTATIVE DATA 2 
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8003 

OSCILLATOR, POWER AMPLIFIER, MODULATOR 
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SOCKET CONNECTIONS 

BP 

N 

TUBE MOUNTING POSITION 
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July .1, 1941 
RCA RADIOTRON DIVISION 
RCr. MnNUfnCiURtNG COuvwNv. NK 

TENTATIVE DATA 2 
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8005 
POWER TRIODE 

GENERAL DATA 

Electrical: 
Filament, Thoriated Tungsten: 
Voltage (AC or DCI   10 t 0.5 volts 
Current, with 10 volts on filament 3.25 amp 

Mnpl ification Factor   20 
Direct Interelectrdde Capacitances: 

Grid to Plate  5 ~f 
Grid to Filament   6.4 yµf 

Plate to Filament  1 Nµf 

Mechanical: 
Mounting Position 

Overall Length  
Seated Length 
Diameter  
Bulb  
Cap 
Base  
Basing Designation for BOTTOM VIEW 

Pin 1-Filament 
Pin 2 -No 

Connection 

Vertical, Base down; or Fbrizontal, 
with pins 2 and 3 in vertical plane 

6-7/16" t 1/4" 
5-7/e^ t 1/aw 

2-7/ 16" 
ST-19 

Medium, with Insulating Collar 
Medium-Metal-Shell Small 4-Pin, Bayonet 

3G 

Pin 3-Grid 
Pin 4 -Filament 
Cap - Plate 

M=PLANE Or ELECTRODES 

AF POWER AMPLIFIER6 MODULATOR - Class B 

Maxislusl Ratings, Absolute €aloes: 

DC PLATE VOLTAGE  
MAX.-SIGNAL DC PLATE CURRENT' 
MAX.-SIGNAL PLATE INPUT' 
PLATE DISSIPATION'  

Typical Operation: 

CCS~ ICAS~~ 
volts 

ma 
watts 
watts 

1250 max. 
200 max. 
225 max. 
75 max. 

1500 max. 
200 max. 
250 max. 
85 max.. 

Ia loss are for 2 tubes 

DC Plate Voltage  1250 1500 volts 
DC Grid Voltages  -55 -67.5 volts 
Peak AF Grid-to-Grid Voltage 290 330 volts 
Zero-Signal DC Plate Current 40 40 ma 
Max.-Signal DC Plate Current 320 330 ma 
Effective Load Resistance 

(plate-to-plate). 8000 9800 ohms 
Max.-Signal Driving 

Power (Approx.~. 4 5.5 watts 
Max.-Signal Power 

Output (Approx.~. 250 330 watts 

~ Averaged over any audio-frequency cycle oT sine-wave form. 

~, ~,/: See next page. E- Indicates a cft ange. 

JUNE 15, 1948 TINE DEPARTMENT 
uoio cwroutroN m ~wEuu. ,ueasoN, NEW iERSFv 

DATA 1 
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8005 

POWER TRIODE 

RF POWER AMPLIFIER- Class B Telephony 

Car+ier conditions ye+ tube for use Jui to a sax. ■odulat{on factor of 1.0 

Maximum Ratinga, Absolute Values: 
CCS° ICAS11

DC PLATE VOLTAGE   1250 max. 1500 max. volts 
DC PLATE CURRENT   100 max. 100 max. ma 
PLATE INPUT  110 max. 125 max. watts 
PLATE DISSIPATION  75 max. 85 max. watts 

Typical Operation: 

DC Plate Voltage   1250 1500 volts 
DC Grid Voltage#   -65 -80 volts 
Peak RF Grid Voltage   85 90 volts 
DC Plate Current   85 83 ma 
DC Grid Current (Approx.). 2 1 ma 
Driving Power (Approx.)• 5.5 5 watts 
Power Output (Approx.) 40 45 watts 

• At crest of audio-frequency cycle witft modulation factor of 1.0. 

PLATE-MODULATED RF POWER AMPLIFIER- Class C Telephony 

Carrier co+Jd it{ons pe+ tu6e for use uJi to a ■ax. +oduta lion factor of 1.0 

Maximum Ratings, Absolute Values: 
CCS° ICAS11

DC PLATE VOLTAGE   100C max. 1250 max. volts 
DC GRID VOLTAGE  -200 max. -200 max. volts 
,DC PLATE CURRENT   160 max. 200 max. ma 
DC GRID CURRENT  45 max. 45 max. ma 
PLATE INPUT  160 max. 240 max. watts 
PLATE DISSIPATION  50 max. 75 max. watts 

Typical Operation: 

DC Plate Voltage   1000 1250 volts 

DC Grid Voltage°   195 -195 volts 
7000 7000 ohms 

Peak RF Grid Voltage   350 350 volts 
DC Plate Current   160 190 ma 
DC Grid Current (Approx.). 28 28 ma 
Driving Power (Approx  )   9 9 watts 
Power Output (Approx.) 115 170 watts 

°,°°,#,°: See next page. 

JUNE 15, 1948 TUgE DEPARTMENT 
tAalO CatFOFATIp1 OF AMEtI U. MAItITON, NFW JFFTEY 

DATA 1 



8005 
POWER TRIODE 

~O Os

RF POWER AMPLIFIER 8 OSCILLATOR - Class C Telegraphy 

ley-dovn tond{ttions yer tube w{tbout uodutation~ 

Naxisluls Ratings, Absolute Valvcs: 

DC PLATE VOLTAGE 
CC GRID VOLTAGE 
DC PLATE CURRENT 
DC GRID CURRENT 
PLATE INPUT 
PLATE DISSIPATION 

CCS~ ICAS~~ 

1250 max. 1500 max. volts 
-200 max. -200 max. volts 
Z00 max. 200 max. ma 
45 max. 45 max. ma 
240 max. 300 max. watts 
75 max. 85 max. watts 

Typical Operation: 

DC Plate Voltage   1250 1500 volts 

DC Grid Voltage'•  
115 -130 volts 

3800 4000 ohms 
520 560 ohms 

Peak RF Grid Voltage   240 255 volts 
DC Plate Current   190 200 ma 
DC Grid Current (Approx.l• 30 32 ma 
Driving Power (Approx  )   6.5 7.5 watts 
Power Output (Approx.) 170 220 watts 

SELF-RECTIFYING OSCILLATOR or AMPLIFIER - Class C 

Maxi~us Ratings, Absolute Values: 
CCS~ 

AC PLATE VOLTAGE (RMS)   1750 max. volts 
DC GRID VOLTAGE  -125 max. volts 
DC PLATE CURRENT   125 max. ma 
DC GRID CURRENT  25 max. ma 
PLATE INPUT  240 max. watts 
PLATE DISSIPATION  75 max. watts 

Typical Operation in Push-Pull Circuit at 50 Nc: 
Ia Lacs a+e fo+ 2 tubes 

AC Plate Voltage (RMS)   1750 volts 

'Grid Resistors   2000 ohms 
DC Plate Current   250 ma 
DC Grid Current (at full load)   35 ma 
Power Output (Approx.)   330 watts 
Useful Power Output (Approx.)-
75% circuit efficiency   250 watts 

~. ~,~, ~,[n, ", s . See next Dage. 

MAY 20, 1949 TUBE DEPARTMENT 
[ADIO Cd q[ATlpi Of AMF[ICA, NA[[ISON, NFW !E [SEY 

DATA 2 



8005 
POWER TRIQDE 

AMPLIFIER or OSCILLATOR - Class C 

With Separate, Rectified, Uhfi itered, 
Single-Phase, Full-Wave Plate Supply 

Maximum Ratings, Absolute Values: 

DC PLATE VOLTAGE 
DC GRID VOLTAGE 
DC PLATE CURRENT 
DC GRID CURRENT 
PLATE INPUT 

CCS~ 

1125 max. volts 
-125 max. volts 
180 max. ma 
40 max. ma 
240 max. watts 

PLATE DISSIPATION  75 max. watts 

Typical Operation in Push-Pull Circuit at 27 Mc: 
Values are for 2 tubes 

DC Plate Voltage   1100 volts 
Grid Resistors   2000 ohms 
DC Plate Current   360 ma 
DC Grid Current  d0 ma 
Power Output (Approx.)   330 watts 
Circuit Power Output (Approx.~-
85% circuit efficiency   280 watts 

CHkRACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN 

Note Min. Nax. 

Fi lament Current   1 3.1 3.:4 amp 
Ampl ification Factor 1,2 18 22 
Grid-Plate Capacitance - 4.3 5.7 µµf 

~~id-Fi lament Capacitance. - 5.3 7.5 µµf 

Plate-Filament Capacitance - 0.75 1.25 µµf 
Grid Current 1  3 - 98 ma 
Plate Current 1  4 30 70 ma 
Useful Power Output  1,5 195 - watts 

Note 1: DC filament voltage = 10 volts. 

Note 2: With~dc grid voltage of —5o volts and plate voltage adjusted to 
give pl atecu rrent of 50 ma. - - 

Note 3: Witty Cc plate voltage of 200 volts and do grid voltage of r10o 
volts. 

Note u: Witty do plate voltage of 1500 volts and do grid voltage of -55 
volts. 

Note S: Wi to tic plate voltage oP 1500 volts, plate current of 200 ma„ 
grid current of 92 to u8 ma., grid resistor of 5000 ohms and fre—
quency oT 15 Nc. 

~ Continuous Commercial Service. —r lndicat es a change. 
w 

I nt ermitt ens Commercial and Amateur Service. 
For ac filament supply. 

® ODC ai ned Dy grid resi stor Of val ue shown or by pa rtial self —bias me [Trod s. 
m 

Modulation essentially negative may be used if the positive peak of. 

stye audio-f requency envelope does not exceed S15f of the carrier con—
ditions. 

u Obtained from fixed supply, uy grid resistor (3800, 4000) or by cath—
ode resistor (520,560). + See next page. 

MAY 20, 1949 TUBE DEPARTMENT 
fADiO COltORATION OF AMERICA, NARRISON, NEW JERSEY 

DATA 2 
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8005 
POWER TRIODE 

~O OS

The 8005 can De biased Dy any convenient method, Dut the use of a grid 
resistor is preferred Dec ause the bias is automatically varied as the 
load on the circuit varies. In loose applications where grid current 
and grid voltage may vary widely because of fluc't uating.loads, it is 
important to design equipment so that the maximum grid-current and 
grid-voltage ratings are never exceeded for any load. An approximate 
rule is to adlu st the grid-current and grid-voltage values at full-
load to one-halt of the corresponding maximum values. This operating 
condition Dermits grid-current and grid-voltage values to rl se from 
zero load to twice their full-load values, and usually provides ade-
quate leeway. 

NOTE: When the 8005 is usetl in the final ampl ifier or a preceding stage 
of a transmitter designed for break-in operation and oscillator key-
ing, a small amount of fixed-Dias must De used to maintain the plate 
current at a Safe value. With a plate voltage of 1500 volts, a fixed 
Dias oP at least -50 volts snould De used. 

Data on operating frequencies for the 8005 are given 
on the sheet TRANS. TUBE RATINGS vs FREQUENCY. 

MEDIUM -
METAL-SHELL 
SMALL 4- PIN 
BAYONET BASE 

92CM -6283R2 

JUNE 15, lg4$ TUBE DEPARTMENT 
IA010 COAEOAATION Of AMERICA, MAAAISON, NEW JE ASEY 

CE-6283R2 





8005 

AVERAGE PLATE CHARACTERISTICS 

.o N 
O 

PLATE AMPERES 

v 
O 

APRIL 30,1941 RCA RADIOTRON DIVISION 
RCA R~nrvUFnCiURiNG COMRnNY, MC. 

92C-6279 
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8005 

TYPICAL CHARACTERISTICS 

........................ 
........... .. ~:~=.:ice...  
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PLATE VOLTS 

APRIL 30, 1941 RCA RADIOTRON DIVISION 
rtCn rnNUfnCLUYiNG CONfnrvY. INC. 

92C - 6 280 
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8012-A 

U-H-F TRANSMITTING TRIODE 
The 8ota-A supersedes the iybe 8ota. 

GENERAL DATA 
Electrical: 

Filament, Thoriated Tungsten:" 
Voltage  6.3   ac or do volts 
Current 1  92 

Ampl ification Factor 18 
Direct Interelectrode Capacitances: 
Grid to Plate  2.5   µµf 
Grid to Filament 2.7   µµf 
Plate to Filament 0.4   µµf 

amp. 

Mechanical: 

Mounting Position Vertical Only 
GOOI In~ — Ported-I it Coo iinq Is reQut retl wn en plate at sslpat lon exceetls 

7511 o tDe rated value. 

Maximum Overall Length lExcluding Flexible 1_eadsl. 3-15/16" 
Greatest Radius  1-118" t 1/16" 
Bulb   T-8 
Terminal Connections . 
F -Filament 
FM - F i 1 amen t 

Mid-Tap 

. .See Outline Drawing 
G - Grid 
P - Plate 

F G F  P F 

M 

G TERMINALS NEARER FILAMENT LEADS 
P TERMINALS NEARER BULB TIP 

GRID-MODULATED R-F POWER AMPLIFIER - Class C Telephony 

Carrier conditions yer tube for use wi to a •az. +oduia Lion factor of 1.0 

Maximum Ratings, Absolute Values: CCS+

D-C PLATE VOLTAGE  1000 max. volts 
D-CvRID VOLTAGE   -200 max. volts 
D-C PLATE CURRENT  65 ma>l: ma. 
PLATE INPUT  50 max. watts 
PLATE DISSIPATION  40 max. watts 

Typical Operation: 

D-C Plate Voltage  1000 volts 

D-C Grid Voltage °   135 volts 
2500 ohms 

Peak R-F Grid Voltage  155 volts 
Peak A-F Grid Voltage  65 volts 
D-C Plate Current  50 ma 
D-C Grid Current '   4 approx. ma. 
Driving Power '• 3.5 approx. watts 
Power Output   20 approx. watts 

°, ~• See next page. + , Y~: Sea entl of SaDui ation. 

Nov. 15, 1945 RCA VICTOR DIVISION 
uaio co~ro~~noR ov unenu, nA~usaR, REW 1ft1lT 

DATA 1 



Ir► 
8012-A 

U-H-F TRANSMITTING TRIODE 

I coot inu ea from preceei~g page) 

~ Obt ai netl from fi.e0 supply or by catnotle resistor of value snows. 

• At crest of audio-f re~u en cy cycle wits mooul atlon factor of I.O. 

PLATE-MODULATED R-F PDWER AMPLIFIER -Class C Telephony 
Carrier conditions pe+ tube Jor use vi th a .ax. eodula lion factor of 1.0 

Maximum Ratings, Absolute Values: CCS 

D-C PLATE VOLTAGE  B00 max. volts 
D-C GRID VOLTAGE   -200 max. . volts 
D-C PLATE CURRENT  65 max ma 
D-C GRID CURRENT   20 max ma 
PLATE INPUT  33 max. watts 
PLATE DISSIPATION  27 max. watts 

Typical Operation: 

D-C Plate Voltage 800 volts 

D-C Grid Voltage I  
{ 

-105 
10000 

volts 
ohms 

Peak R-F Grid Voltage 145 volts 
D-C Plate Current 40  ma 
0-C Grid Current' 10.5 approx. ma. 
Driving Power'  1.4 approx. watts 
Power Outpui  22 approx. watts 

Obt pineo preferably from Brio rest stor of value shown, or combinat ion 
of grin rest stor wits eltner fl red supply or suitably by-passed cetn-
oae rest sto r. 

R-F POWER AMPLIFIER cE OSCILLATOR -Class C Telegraphy 
Lay-down coed{lions 4sr tube wi thosst ■odula ti on i& 

Max..aum Ratings, Absolute Values: CCS 

D-C PLATE VOLTAGE  1000 max. volts 
D-C GRID VOLTAGE   -200 max. volts 
~C PLATE CURRENT  80 max  ma. 
D-C GRID CURRENT   20 max ma 
PLATE INPUT  50 max. watts 
PLATE DISSIPATION  40 max. watts 

Typical Operation: 

D-C Plate Voltage  1000 volts 
-90 volts 

D-C Grid Voltage °   6400 ohms 
l 1400 ohms 

Peak R-F Grid Voltage  130 volts 
D-C Plate Current  50 ma 
D-C Grid Current `   14 approx. ma. 
Driving Power '   1.6 approx. watts 
Power Output   35 approx. watts 
i~, ° See next peg e. 
~ CCS-Continuous Commercial Service. 

Nov. 15, 1945 RCA vKTOR pty~pp{ 
awro cdroƴwnaH a wrtnr.~ w~aisaw. wew uts[y 

DATA 1 
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% '9 8012 -A 
''x~ U-H-F TRANSMITTING TRIODE 
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l continued from preceding page) 

Obt al ned from fixed supply, or grid resistor (6400), or Dy cathode 
real slot 1 14001: Wn en the 8012-A fs usea In the final ampl ifier ore 
preceding stage of a transmitter designed for break-In operation one 
oscillator key ing, a smal l amount of fixed bias must De usetl to maln-
taln the plate current nt a safe value. With plate voltage of 1000 
volts a fixed bt as of et least -a0 volts shouia be used. 

The lilament is center-tapped and the center lead is Drougnt out of 

the tube. with this design, It Is po ssible to minimize the effect of 

Iilament lead Inductance by connecting all to tee fi lament leads In 

parallel to rough r-1 Dy-pass cap aelto rs. The center-lead of tnis 
parallel connection should not De returnee of rattly to the center-tap 
of the filament-transformer wtndfng or to round, although it may be 
by-passed to either of these points if des red. 

SuD1'ect t0 witle vari ntions as expl elned on sn eat TUBE RATINGS In Gen-
eral Section. 

/ kbeui etlon essentl el ly negative may De used if the positive peak of 
th• audio-frequency envelope does ndt exceed 1 155 of the tattler con-
ditions. 

The 8012—A may be operated with maximum ratings at frequencies 
up to 500 megacycles but as the frequency is raised, the ef—
ficiency and power output fall off. At 600 megacycles an ef—
ficiency of about 35% can be expected. Since the efficiency 
at 600 megacycles is relatively low, the plate of the 8012—A 
has been designed to have an unusually high dissipation rat—
ing. 

Data on operating frequencies for the 8012—A are given 
on the sheet TRANS. TUBE• RATINGS vs FREQUENCY. 
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Nov. 15, 1945 RCA VICTOR DIVISION 
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8012-A 

U-H-F TRANSMITTING TRIODE 
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TYPICAL CHARACTERISTICS 
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Nov. 15, 1945 RCA VICTOR DrvISION 
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8012-A 
AVERAGE PLATE CHARACTERISTICS 
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8032 

Beam Power Tube 
90 WATTS CW INPUT (ICAS) UP TO 60 Mc 
60 WATTS  CW INPUT (ICAS) UP  TO 175 Mc 

GENERAL DATA 
Electrical: 
Heater, for Unipotential Cathode: 

Voltage IAC or DC)°   13.5 volts 
Current at heater volts = 13  5 0  585 amp 
Minimum heating time  60 sec 

Transconductance, for plate volts = 
200, grid-No.2 volts = 200, and 
plate ma. = 100   7000 Nrnhos 

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:b 
Grid No.l to plate  0.24 max. pf 
Grid No.l to cathode & grid No.3 

& internal shield, grid No.2, 
base sleeve, and heater   13.0 pf 

Plate to cathode &grid No.3 
& internal shield, grid No.2, 
base sleeve, and heater   8.5 pf 

Mechanical: 
Operating Position  Qny 
Maximum Overall Length  3-13/16" 
Seated Length   3-1/8" t 1/8" 
Maximum Diameter  1-21/32" 
Weight (Approx  ) 2  3 oz 
Bulb  T12 
Cap   Small (JEDEC No.Cl-1) 
Base  Small -Wafer Octal 8-Pin with "770" Sleeve 

(JEDEC Group 1, No. 68-150) 
Basing Designation for BOTTOM VIEW  7CK 

Pin 1 -Cathode, 
Grid No.3, 
Internal 
Shield 

Pin 2 -Heater 
Pin 3 -Grid No.2 
P i n 4 -Same as 

Pin 1 

Pin 5 -Grid No.l 
P i n 6 -Same as 

Pin 1 
Pin 7 -Heater 
Pin B -Base 

Sleeve 
P Cap -Plate 
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AF POWER AMPLIFIER 6 MODULATOR — Class ABIc
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 CURRENTf 125 max. 135 max. ma 
MAX.-SIGNAL PLATEINPUTf  60 max. 85 max. watts 
MAX.-SIGNAL GRID-No.21NPUTf. 3 max. 3 max. watts 
PLATE DISSIPATIONf   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 
BULB 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 Voltage9  190 185 180 volts 
DC Grid-No.1 Voltage: 

With fixed-bias source   -40 -40 -45 volts 
Peak AF Grid-No.l-to-
Grid-No.1 Voltageh   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 

Typical ICAS Push-Pull Operation: 

Values are }or 2 tubes 
DC Plate Voltage   600 750 volts 
DC Grid-No.2 Voltage9  200 195 volts 
DC Grid-No.l Voltage: 

From fixed-bias source   -50 -50 volts 
Peak AF Grid-No.l-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 ma 
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 

V 

V 
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Maximum Circuit Values (CCS or ICAS): 
Grid-No.l-Circuit Resistance 

under any condition:] 
With fixed bias 0  1 max. megohm 
With cathode bias   Not recommended 

AF POWER AMPLIFIER d MODULATOR — Class ABI
Triode Connection —Grid No.a Connected to Plate 

CCS ICAS 
MBxImUm Ratings, Absolute -Maximum Values: 

DC PLATE VOLTAGE  400 max. 400 max. volts 
MAX.-SIGNAL DC PLATE CURRENTf 90 max. 90 max. ma 
MAX.-SIGNAL PLATE INPUTf  35 max. 35 max. watts 
PLATE DISSIPATIONf  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 
BULB TEMPERATURE (At hottest 

point on bulb surface)   220 max. 220 max. °C 

Typical Push-Pull Operation: 
Values are for 2 tubes 

400 volts. 
-100 volts 

200 volts 
40 ma 
100 ma 

8000 ohms 

0 watts 

22 watts 

0 1 max. megohm 
0 5 max. megohm 

DC Plate Voltage 250 400 
DC Grid-No.1 Voltage -50 -100 
Peak AF Grid-No.l-to-
Grid-No.1 Voltageh 100 200 

Zero-Signal DC Plate Current. 120 40 
Max.-Signal DC Plate Current. 125 100 
Effective Load Resistance 
(Plate-to-plate). 5000 8000 

Max.-Signal Driving 
Power (Approx.)  0 0 

Max.-Signal Power 
Output (Approx  ) 10 22 

Maximum Circuit Values (CCS or ICAS): 
Grid-No.l-Circuit Resistance 

under any condition: 
With fixed bias  
With cathode bias  

AF POWER AMPLIFIER 3 MODULATOR — Class A82k 
Meximum Ratings, Absolute -Maximum Values: 

CCS ICAS 
DC PLATE VOLTAGE  600 max. 750 max. volts 
DC GRID-No.2 VOLTAGE  250 max. 250 max. volts 

RADIO CORPORATION OF AMERICA 
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CCS ICAS 
MAX.-SIGNAL DC PLATE CURRENTf 125 max. 135 max. ma 
MAX.-SIGNAL PLATE INPUTf  62.5 max. 90 max. watts f` 
MAX.-SIGNAL GRID-No.2 INPUTf. 3 max. 3 max. watts 
PLATE DISSIPATIONf. 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 

BULB TEMPERATURE (At hottest 
point on bulb surface)   220 max. 220 max. °C 

Typical CCS Push-Pull Operation: 

Values are }or ~ tubes 
DC Plate Voltage  400 500 600 volts 
DC"Grid-No.2 Voltage9   175 175 165 volts 
DC Grid-No.1 Voltage: 
From fixed-bias source  -41 -44 -44 volts 

Peak AF Grid-No.l-to-
Grid-No.l Voltage   95 102 97 volts 

Zero-Signal fx; Plate Current  33 27 22 ma 
Max.-Signal DC Plate Current  232 242 207 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.l 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 83 90 watts 

Typical ICAS Push-Pull Operation: 
Values are for 2 tubes 

DC Plate Voltage  600 750 volts 
DC Grid-No.2 Voltage9   190 165 volts 
DC Grid-No.l Voltage: 
Fran fixed-bias source  -48 -46 volts 

Peak AF Grid-No.l-to-Grid-No.l 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.l Current. .' 2 2.6 ma 
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.l-Circuit Resistance:" 

With fixed bias   30000 max. volts 
With cathode bias '  Not recaimended 

V 

V 
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PLATE-MODULATED RF POWER AMPLIFIER — Class C Telephony 
Carrier conditions qer tube for use ruith a maximum 
modulation factor of i and at frequencies uy to 6o Nc 

CCS ICAS 

Ma%imam Ratings, Absolute-Raximum Values: 
For maximum plate voltage and maximum yLate 
i nqut above 6o Rc, see Rating Chart I 

DC PLATE VOLTAGE 480 max. 600 max. volts 
DC GRID-No.2 VOLTAGE 250 max. 250 max. volts 
OC GRID-No.l VOLTAGE -150 max. -150 max. volts 
DC PLATE CURRENT 117 max. 125 max. ma 
DC GRID-No.l CURRENT 3 5 max. 4 max. ma 
PLATE INPUT  45 max. 67.5 max. watts 
GRID-No.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 

BULB TEMPERATURE (At hottest 
point on bulb surface). 220 max. 220 max. oC 

Typical Operation: 
DC Plate Voltage 400 475 600 volts 
DC Grid-No.2 Voltage• 150 135 150 volts 

From a seriesresistorof. 33000 51000 56000 ohms 
DC Grid-No.l Voltager -S7 -77. -87 volts 

from a grid resistor of 27000 27000 27000 ohms 
Peak RF Grid-No.l 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.l 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.l-Circuit Resistance•  30000 max. ohms 

RF POWER AMPLIFIER 6 OSCILLATOR — Class C Telegraphy 
"` and 

RF POWER AMPLIFIER — Class C FM Telephony 
CCS ICAS 

Maximum Ratings, Absolute-Maximum Values: 
At frequencies uy to bo Mc. For maximum 9Late voltage 
and maximum glateinyut above 6o Mc, see Rating Chart ZI. 

DC PLATE VOLTAGE  . 600 max. 750 max. volts 
DC GRID-No.2 VOLTAGE  250 max. 250 max. volts 
DC GRID-No.l VOLTAGE  -150 max. -150 max. volts 
DC PLATE CURRENT  140 max. 150 max. ma 
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CCS ICAS 
DC GRID-No.1 CURRENT 3  5 max. 4 m<tx. 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 
Neater positive with 

respect to cathode  135 max. 135 max. volts 
BULB TEMPERATURE (At hottest 

point on bulb surface). 220 max. 220 max. oC 

Typical Operation: 

As amyGifier up to 6o Mc 

DC Plate Voltage  500 600 600 750 volts 
DC Grid-No.2 Voltages 170 150 180 1.60 volts 
From a series resistor of 36000 51000 43000 56000 ohms 

DC Grid-No.l Voltage° ~6 -58 -71 -62 volts 
From a grid-No.1 

resistor of   27000 20000 24000 20000 ohms 
From a cathode 

resistor of   470 470 430 470 ohms 
Peak RF Grid-No.l 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.l Current 
(Approx.)   2.5 2.8 2.8 3.1 ma 

Driving Power (Approx.) 0.2 0.2 0.3 G.2 watt 
Power Output (Approx.). 48 52 66 70 watts 

As amplifier at 175 Mc 

DC Plate Voltage  320 400 volts 
DC Grid-No.2 Voltages   180 190 volts 

From a series resistor of 13000 20000 ohms 
DC Grid-No.1 Voltage°   -51 -54 volts 

From a grid resistor of 27000 24000 ohms 
From a cathoderesistorof 330 330 ohms 

Peak RF Grid-No.l Voltage 64 68 volts 
DC Plate Current  140 150 ma 
DC Grid-No.2 Current  10 10.4 ma 
DC Grid-No.l Current (Approx.)  2 2.2 ma 
Driving Power (Approx.) 3 3 watts 
Power Output (Approx  )   25 35 watts 

Maximum Circuit Values (CCS or ICAS): 
Grid-No.l-Circuit Resistance°   30000 max. ohms 

a Heater voltage fluctuations will cause variations In power output. The 
8032 is tlesign ed to meet the EIA Standard RS152A. 

b wi to no external sni eld. 
~ Su oscri pt 1 indi cotes that grid-No.l current tlo es not flow tluring any 

par[ of the input cycle. 
A Continuous Commercial Service. 
e 

Intermittent Commercial antl Amateur Service. 

RADIO CORPORATION OF AMERICA 
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f Averaged over any audio-P requen cy cycle or sine-wave form. 

9 Obtained preferably from a Sepafd[e SOarce or from [he plate Voltage 
Supply with a voltage tl i vitler. 

h The driver stage sh oultl be capable of supDlyi ng the No.l grins of the 
1 Class AB1 stage with the specifietl tlriving voltage a[ low tl i stortion. 

The type of input cou piing netwOrN usetl Sh oultl not InLrptlu de too much 
r e5i5tan ce In the gritl-N 0.1 cl rpUl t. Trait Sfo rmer or imDedan ce coupling 
devices are recommen tletl. 

k SUDscrip[ 2 intlicates that gritl-N o.l current flows during some part 
of the input cycle. 

■ Driver stage snoultl be capable of su PPlying the specifietl driving power 
at low distortion to the No.l gritls of the A82 Stage. 

n To minimize distortion, the of Pecti ve resistance per gritl-N o.l circuit 
of the A82 stage should be heltl at a low value. For this Ou rpo se the 
use oP transformer coupling is recommendetl. In no case, however, 
should the total Oc grid-N0.l-circuit resistance exceed 30,000 ohms 
when the 8032 is operated at maximum ratings. Far operation at less 
than maximum ratings, the do gritl-No.l-circuit resistance may De as 
high as 100,000 ohms. 

V Obtainetl preferably from a separate source modulated with the plate 
supply, or from the mgtl ulatetl plate su pDly to rough a series resistor. 

~ Obtained from gritl-No. 1 resistor or from a comDinati on of grid-No.i 
resistor wi to ei titer fixed supply or cathode resistor. 

b When gritl No.1 is tl ri ven positive and the 8032 is op erat etl at maximum 
ratings, the total do gritl-No.l-circuit resistance should not exceed 
the specified value of 30,000 ohms. If this value is insufficient tp 
provide adequate bias, the atlditional requi retl bias must De suppl ied 
by a cathotle resistor or fixed suoply. For operation at less than 
maximum ratings, the ac gritl-No.l-circuit resistance may be as high 
as 100,000 ohms. 

t Obtainetl preferably from Separate source, or from the plate-supply 
voltage with avoltage divider, or through a series resistor. A series 
gritl-No.2 resistor Should be usetl only when the 8032 is used in a 
circui t which Is not key etl. Gritl-No.2 voltage must not exceetl ll00 
volts antler key-u p . contlitions. 

0 Obtained from fixed supply, by grid-No.i resistor, by cathotle resistor, 
or by combination methods. 

CHARACTERISTICS RANGE VALUES 

Note Min. Max. 

Heater Current 1 0.550 0.620 amp 
Direct Interelectrode Capacitances: 
Grid No.l 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 - 5.5 ma 
Dynamic Grid—No.2 Current  4 3 21 ma 
Useful Power Output  4 47 — watts 

Note 1: 

Note 2: 

Note 3: 

Note ll: 

Wi to 13.5 volts ac on neater. 

With no external shield. 

With rated ac heater voltage, do plate voltage of 300 volts, tic 
gritl-Np.2 voltage of 200 volts, and do grid-No.i voltage of 
-33 volts. 

In a single-tube, self-excited oscillator circuit, and with 
ratetl ac heater voltage, ti c plate voltage of 600 volts, tic 
grid-No.2 voltage of 180 volts, grid-No.1 resistor oP 30,000 
3 SO per cent ohms, do plate current of 100 to 112 ma., do 
grid-No.1 current of 2 to 2.5 ma., and frequency of 15 Mc. 
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MAXIMUM RATINGS vs OPERATING FREQUENCY 

OPERATIN6 
FREQUENCY 

Mc 

MAXIMUM PERMISSIBLE PERCENTAGE 
OF MAXIMUM RATED PLATE VOLTAGE d PLATE INPUT 

TELEPHONY TELEGRAPH'! 

Claaa C 
Plate-Modulated 

Claaa C 
Unmodulated 

60 
80 
125 
150 
160 
175 

Voltage 

100 
84 
65 
58 
56 
53 

Inyut 

100 
92 
78 
72 
70 
67 

Voltage 

100 
84 
65 
58 
56 
53 

Inqut 

..00 
92 
78 
72 
70 
67 

OPERATING CONSIDERATIONS 

The maximum bulb temperature is a tube rating and is to 
be observed inthe same manner as other ratings. The: tempera-
ture may be measured with temperature-sensitive paint, such 
as Tempi laq. The latter is made by the Tempi l Corporation, 
132 West 22nd Street, New York I I, New York. 

To insure adequate cool ing, it is essential ':hat free 
circulation of air be provided around the tube. In most 
cases, no additional air is required. 

The plate shows no color when the 8032 is opus rat ed at 
ful l 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. 

t— 
1 16 MAX. 
DIA. 

CAP 
JEDEC N^ CI-I 

T12 BULB 

BASE 
JEDEC GROUPI 

N3 B8-ISO 

.. ~~ ,. 

~--I 32 
,MAX.-~. 

DIA, 

3 ~,~ 8 
t ~~~ . 8

i
13" 

3 16 
MAX. 

9205-9625R4 
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RATING CHART I 
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Class C Telephony Service 
E} • 13.5 VOLTS 

N 
F 100 

3 

{!-~ T5 
z 
W 
a 50 
J 
a 

25 

a 
f 

~__~rrrrrrrrrrrrrrrrrrrrr\rrrrr
~~~  

:~onn~._~ƴouruunrƴ 
~=c~c:~car~~lsa~rrry0

~r~.__ ƴrrr:e LTq INPUT- CCS uu~~r:cs__~r 
■■..~~ 

VOL-Tq~E 

1000 
N 
J 

750 > 
W 
Q 
J 

■:c_r■rrrrrr 500 a 

_ E - IC uu A -  err■-
~~C r~~■ 250 a err■ f 

0 
0 50 100 150 200 

FREQUENCY —Mc 
92CS-11839 

RATING CHART II 
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TYPICAL PLATE CHARACTERISTIC 
E f=13.5 VOLTS 
GRID-NY 2 VOLTS = 200 
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TYPICAL CHARACTERISTICS 
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TYPICAL PLATE CHARACTERISTIC;i 
Ep=13.5 VOLTS 
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TYPICAL CHARACTERISTICS 

~~~ 

~~ 

0 100 200 300 400 

PLATE VOLTS 
soo eoo mo 

92C 5-1194 9 

0 100 200 300 400 

PLATE VOLTS 

500 600 700 

92C5-11850 

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

DATA 7 
I-63 



8032 
TYPICAL CHARACTERISTICS 

Triode Connection 
E {~= 13.5 VOLTS 
GRID NS< 2 CONNECTED TO PLATE, 
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Image Orthicon 

MAGNETIC FOCUS MAGNETIC DEFLECTION 

ANTI-GHOST IMAGE SECTION 

For Studio Black-and-White TV Cameras. The 8093A 
is Uni laterally Interchangeable with the 8093. 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)  6.3 t 10% volts 
Current at heater volts = 6.3 0.600 amp 

Direct Interelectrode Capacitance (Approx.l: 
Anode to all other electrodes 12 µµf 

Target-to-Mesh Spacing (Average) 0  001" 
Spectral Response  S-SO 
Wavelength of Maximum Response. 4500 t 300 angstroms 
Photocathode, Semitransparent: 

Rectangular image (4 x 3 aspect ratiol: 
Useful size of  1.8" max. diagonal 

Note: The size of the optical image focused on the 

photocathode should be adjusted so that its maximum 

diagonal does not exceed the specified value. The 
corresponding electron image on the target should 

have a size such that the corners of the rectangle 

just touch the target ring; a condition that may be 

achieved in some camera designs with a 1.6" diagonal 

image on the photocathode. 
Orientation Of. Proper orientation is obtained when the 

vertical scan is essential ly paral lel to the plane 

passing through center of faceplate and pin 7 of the 

shoulder base. The horizontal and vertical scan should 

preferably start at the corner of the raster nearest 

pin 6 of the shoulder base., 

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Overall Length  15.20" t 0.25" 
Greatest Diameter of Bulb   3.00" t 0.06" 
Minimum Deflection-Coil Inside Diameter   2-3 /8" 
Deflecting-Coil Length  5" 
Focusing oil Length  10" 
Al ignment oil: 

w Length 
~ '1 Position on neck 

SS/]6" 
aCenterl ine of coi l located 

8.5" from flat area of the 
jumbo annular base. 

Photocathode Distance Inside End of Focusing Coil 1/2" 
Operating POSiti0n. .The tube should never be operated fn a 

vertical position with the Diheptal-base end up nor in any 

other position where the axis of the tube with the base up 

makes an angle of less than 20° with the vertical. 

Weight (Approx  ►  1 lb 2 oz 
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Shoulder Base   Keyed Jumbo Annular 7-Pin 

BOTTOM VIEW 

Pin 1 -Grid No.6 Pin 5-Grid No.5 1L ~ 
Pi n 2 - Photocathode ~I/~ 
Pin 3 -Do Not Use Pin 6 -Target , 

Pin 4 -Do Not Use Pin 7 -Do Not Use 
End Base  Small-Shell Diheptal 14-Pin 

(JEDEC Group 5, No.614-45) 
BOTTOM VIEW 

Pin 1 -Heater 
Pin 2 -Grid Na.4, 

Field Mesh 
Pin 3 -Grid No.3 
Pin 4 -Do Not Use 
Pin 5 -Dynode No.2 
Pin 6 -Dynode No.4 
Pin 7 -Anode 
.Pin 8 -Dynode No.S 
Pin 9 - Dynode No.3 
Pin 10 -Dynode No. 1, 

Grid No.2 
P i n it - Do Not Use 
Pin 12 -Grid No.l 
Pin 13 -Cathode, 

Suppressor Grid 
Pin 14 -Heater 

DIRECTION OF LIGHT: 
PERPENDICULAR TO 
LARGE END OF TUBE 

v 
WHITE INDEX LINE 

ON FACE 

NOTE: In the tube symbol, the suppressor grid connected [n the Cath-
ode, and the field-mesh grid connected to grid No. a, are intentionally 
without numbers to avoitl upsetting industry practice of associating 
functional camera control knobs with specified grid numbers. For 
example, Deam-focus control is generally associated with knob iden-
tified as Gq (Grid No. a). 

Maximum and Minimum Ratings, Absolute-Naximun~ Values: 

PHOTOCATHODE: 
Voltage   -550 ma:K. volts 
Illumination  50 ma:K. fC 

OPERATING TEMPERATURE: 
Any part of bulb  50 max. oC 
Of bulb at large end of tube 

(Target section)  35 min. °C 
TEMPERATURE DIFFERENCE: 

Between target section and any part 
of bu lb hotter than target section. 5 max. 

GRID-No.6 VOLTAGE  ~  -550 max. 
TARGET VOLTAGE: 

Positive value  10 matt. 
Negative value  10 ma;c. 

GRID-No.5 VOLTAGE   150 max. 
GRID-No.4 VOLTAGE   300 max. 
GRID-No.3 VOLTAGE   400 max. 
GRID-No.2 & DYNODE-No.l VOLTAGE   350 ma;<. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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8093A 
GRID-No.l VOLTAGE: 

Negative-bias value   125 max. volts 
Positive-bias value   0 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode  125 max. volts 
Heater positive with 

respect to cathode  10 max. volts 
ANODE SUPPLY VOLTAGEa   1350 max. volts 
VOLTAGE PER MULTIPLIER STAGE  350 max. volts 

Typical Operating Values:b

Photocathode Voltage (Image Focusl° -325 to -475 volts 
Grid-No.6 Voltage (Accelerator)—

Approx. 75~ of photocathode voltages. -210 to -360 volts 
Target-Cutoff Voltage°  -3 to +1 volts 
Grid-No.5 Voltage (Decelerator)   Oto 40 volts 
Grid-No.4 Voltage (Beam Focus)°   140 to 180 volts 
Grid-No.3 Voltagef  260 to 300 volts 
Grid-No.2 & Dynode-Np.1 Voltage   300 volts 
Grid-No.1 Voltage for Picture Cutoff. -45 to -115 volts 

'Dynode-No.2 Voltage   600 volts 
Dynode-No.3 Voltage   800 volts 
Dynode-No.4 Voltage   1000 volts 
Dynode-No.S Voltage   1200 volts 
Anode Voltage   1250 volts 
Target-Temperature Range  35 to 45 °C 
Minimum Peak-to-Peak Blanking Voltage 5 volts 
Field Strength at Center 
of Focusing Coi ls   75 gausses 

Field Strength of Al ignment Coil   0 to 3 gausses 

Performance Data: 

With conditions shown under Tybical Operating Values and 
with camera lensset to 6ri ng the bictu re highlights. one 
stoy above the "knee"o} the light-trans}e rcharacteristic 

Min. Average Max. 

Cathode Radiant Sensitivity 
at 450C angstroms   - 0.028 - µa/µw 

Luminous Sensitivity 
(2870° K)   30 60 - µa/lm 

Anode Current (DC)   - 30 50 µa 
Signal-Output Current 
(Peak to peak)   5 - 30 µa 

Ratio of Peak-to-Peak 
Highl ight Video-Signal 
Current to RMS Noise 
Current for bandwidth of 
4.5 Mc  40 SO - 

Photocathode Illumination at 
2870° K required to bring 
picture highl ights ane stop 
above the "knee" of l ight-
transfer characteristic - 0.040 0.060 fc 

f Intllcates a change. 

RADIO CORPORATION OF AMERICA 
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8093A 
Ampl itude Response at 400 TV 

l ines per picture height 
(Per cent of large-area 
black to large-area white)h. 40 60 - % 

Limiting Horizontal 
Resolution  500 675 - TV l ines 

Uniformity: 
Ratio of shading (Back-
ground) signal to high-
l ight signal   0.12 0.15 

Variation of highl ight 
signal (Per cent of 
maximum highl ight 
signal )]   - 20 25 % 

a Oy nod e-voltage values are shown under Pyyical Operating ya hies. 
I) With 8o93A ODe rat ed in RCA-TK-11 or -TK-91 camera. other Camef es may 

require sl ightly different voltage ranges. 

o Adjust for best focus. 
d For minimum highl ight flare or "ghost" the grid-No.6 voltage should De 

73 Der cent of the photocathode voltage. 
e Normal setting of to rget 'voltage is ~2 volts from target cutoff, The 

target supply voltage should De adjustable from -3 to ~5 volts. 

f Adjust to give the most uniformly shaded picture near maxirtium signal. 
H Direction of current should De such that a no rtf~seekin9 pole is attracted 

to the image end of the focusing [oil, with the indicator located out-
side of antl at the image end of the focusing coil. 

h Measured with ampl ifier having flat frequency response. 

~ Variation oP response over scannetl area. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S-10 RESPONSE 

is shown at front of this section 

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



8093A 

BASIC LIGHT-TRANSFER CHARACTERISTIC 
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ILLUMINATIONS TUNGSTEN LIGHT, 
DAYLIGHT OR WHITE FLUORESCENT. 

FOR SMALL—AREA HIGHLIGHTS. 

4 

2 

0.0001 
2 4 

60.001 
2 4 680.01 2 9 6 60.1 2 4 6 6 

HIGHLIGHT ILLUMINATION ON PHOTOCATHODE—FOOTCANDIES 
92CS-11620 
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8093A 
3.00±,06 . 01 S" 

DIA, ~ .135" _.025 

38.5`3 

~ i 
52" 

I t 

.425~~ 
1.025" 

.040~~ 
3.002 DIA, 

6 PINS 

JUMBO 
ANNULAR 

7-PIN BASE 

z.00"* 06" 
DIA. 

BASE 
JEDEC GROUP 5, 

N~ 014-45 

DETAIL OE BOTTOM VIEW 
OF JUMBO ANNULAF3 BASE 

CROSS-HATCHED 
1.315 ~~R. MIN. AREA IS FLAT 

/ 
I.IB5"R.MAX. 

25'  43 

SEE NOTEI `~-S~MIN. 

I520~ NOTE I: DOTTED AREA IS FLAT OR 
±'2S EXTENDS TOWARD DIHEPTAL-BASE 

END OF TUBE BY 0.060" MAX. 

.093 t.003~~~ 
DIA. 

ENLARGED BOTTOM VIEW 

92CM-B293R3 

ANNUIl~R-BASE GAUGE 
ANGULAR VARIATIONS BETWEEN PINS 
AS WELL AS ECCENTRICITY OF NECK 

CYLINDER WITH RESPECT TO PHOTO-

CATHODE CYLINDER ARE HELD TO 

TOLERANCES SUCH THAT PINS AND 
NECK CYLINDER WILL FIT FLAT-
PLATE GAUGE WITH: 

a. SIX HOLES HAVING DIAMETER OF 

0.065" t 0.001" AND ONE HOLE 
HAVING DIAMETER OF 0.150" ± 
0.001". ALL HOLES HAVE DEPTH 
OF 0.265" ± 0.001". THE SIX 
0.065" HOLES ARE ENLARGED BY 

45°  TAPER TO DEPTH OF 0.047". 
ALL HOLES ARE SPACED AT AN-
GLES OF 51 ° 26' ± 5' ON C I RCLE 
DIAMETER OF 2.500" ± 0.001". 

6. SEVEN STOPS HAVING HEIGHT OF 
0.187." ±0.001", CENTERED 
BETWEEN PIN HOLES TO BEAR 
AGAINST FLAT AREAS OF BASE. 

RIM EXTENDING OUT A MINIMUM 
OF 0.125" FROM 2. E'~12" DIAM-
ETER AND HAVING kiEIGHT OF 
0.126" ± 0.001". 

d. NECK-CYLINDER CLEARANCE HOLE 
HAVING DIAMETER OF 2.200" 
± 0.001". 

RADIO CORPORATION OF AMERICA 
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8093A/L 
Image Orthicon 

~ 1 

LONG-LIFE TARGET, FIELD-MESH, ANTIGHOST IMAGE SECTION 

MAGNETIC FOCUS MAGNETIC DEFLECTION 

For High-Qual ity Pictures in Black-and-White TV 
Service Using Conventional Lighting Faci l ities and 
Ordinary Operating Techniques. The 8093A/L is Directly 
Interchangeable with the 8093 and 8093A in All Cameras. 

The BoggA/L is the same as the BoggA excebt utilizes a longer 
li}e non-deteriorating glass target. 

The sturdy, long-l ife, non-deteriorating, glass target of 
type 8093A/L is characterized by high gain, resistance to 
"burn-in", and the absence of any granular structure. Because 
charge transportation through this target material is elec-
tronic rather than ionic as in ordinary glass targets, the 
electrical characteristics of the target, such as secondary 
emission and resistivity, are essentially constant and sensi-
tivity of the 8093A/L is stable throughout l ife. 

Other important advantages of this target are that the 
undesirable characteristics of scene retention or "sticking 
picture" and raster "burn-in" due to underscanning are signifi-
cantly reduced. The resistance of the 8093A/L to image "burn-
in" provides a highly desirable operational feature because 
it is not necessary to use an orbiter or continually move the 
camera when focused on a stationary scene. 

OPERATING CONSIDERATIONS 

Dos and Don'ts on Use of RCA-8093A/L 

Dos 

1. Al low the 8093A/L to warm up prior to operation. 

2. Hold temperature of the 8093A/L within operating range. 

3. Make sure al ignment coil is properly adjusted. 

4. Adjust beam-focus control for best usable resolution. 

5. Condition spare 8093A/L's by operating several hours 
once each month. 

6. Determine proper operating point with target voltage 
adjusted to exactly 2 volts above target cutoff. 

7. Uncap lens before voltages are appl ied to the 8093A/L. 

Don'ts 
1. Don't force the 8093A/L into- its shoulder socket. 

2. Don't operate the 8093A/L without scanning. 

3. Don't operate a 8093A/L having an ion spot. 

4. Don't use more beam current than necessary to discharge 
the highl ights of the scene. 

5. Don't turn off beam while voltages are appl ied to photo-
cathode, grid No.6, target, dynodes, and anode during 
warm-up or standby operation. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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8134/V1 
Vidicon 

~"'1 SEPARATE GRID-No.5 CONNECTION LOW-POWER (0.6-WATT) DARK HEATER 
ELECTROSTATIC FOCUS MAGNETIC DEFLECTION 

For Compact, Lightweight, Transistorized TV Cameras tin 
Industrial and Other Closed-Circuit TV Systems. Designed 

to Provide High-Quality Service in Color TV Cameras. 

The 8134/VI is electrically and mechanically identical with 

the 8134 except for the primary difference that it is tested 
to meet extremely stringent criteria or signal uniformity or 
shading, and associated characteristics such as beam astigmatism 

and beat pattern. 

SIGNAL UNIFORMITY TEST POINTS 

10% OF 
PICTURE 

WIDTH 

LINE SELECT 
10% OF 

PICTURE HEIGHT 

LINE SELECT 
CENTER 

LINE SELECT 
10% OF 

PICTURE HEIGHT 

CENTER OF 
PICTURE 

TEST 
MEASUREMENT 

POINT 
92CS-13822 

5 cm x 5 cm Oscilloscope Display 

10°6 OF 
PICTURE 

W IDTH 

~~ SIGNAL-UNIFORMITY TEST 

The 6134/V1 is tested for Signal Uniformity in an RCA Mono-
chrome TK-27 Simulator as follows: 

Heater Voltage  6.0 V 
Grid-No.6 & Grid-No.3 Voltage   850 V 
Grid-No.5 Voltage   365 V 
Grid-No.2 Voltage   100 to 300 V 
Grid-No. l Voltage   -20 V 

Q RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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8134/Vl 

Beam current is adjusted to just discharge the target by 
varying the grid-No.2 voltage within the specified range. The 
camera is interconnected with appropriate camera controls, 
picture monitor, and oscilloscope. An opaque mask, having an 
0.44 x 0.33-inch rectangular opening, is centered on the face 
of the 8134/V1. The tube face is illuminated with uniform 
light from a collimated point source. 

After target voltage is adjusted to 10 volts (dc), the 
brightness of the light source is varied to obtain a peak 
signal current of 0.4 microampere. To assure full target 
signal is being discharged, the beam control is adjusted until 
peak signal amplitude is obtained on the display of the os-
cilloscope. The illumination is then reduced to obtain a peak 
signal current of 0.3 microampere without further adjustment 
of beam current. The signal amplitude is set to 100 per cent 
at the exact center of picture — 5 cm on the oscilloscope 
with the blanking level equal to zero. 

With horizontal and vertical scanning centered, the scan 
amplitudes are adjusted to just match the optical window pro-
vided by the 0.44 x 0.33-inch mask. The beam of the 8134/V1 
is aligned for the most symmetrical and uniform signal with the 
horizontal line selector passing through the centor of the 
picture. The line selector is then repositioned at a point 
10 per cent down from the top of the picture and then 10 per 
cent .up from the bottom of the picture. If required, additional 
adjustments in alignment are made to obtain minimum total 
deviation over the entire picture area from the 100 per cent 
signal amplitude. 

Best possible electrical focus is maintained throughout 
these adjustments consistent with achieving the absolute mini-
mum deviation in signal uniformity. Immediately prior to 
final measurement, the beam astigmatism of the 8134/Y1 is such 
that at least 300 TV lines vertical resolution is visible at 
the center of thepicture when the horizontal resolution is 
adjusted for 400 TV lines, or more. Under these conditions, 
no beat patterns shall be discernible in the picture. 

The difference in signal between the 100 per-cent signal 
a end the ocher eight points shown under Signal Uniformity 

Test Points is noted. The permissible signal spread between 
the highest and lowest points does not exceed 15 per cent. 

DATA RADIO CQRPORATION OF AMERICA Q
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8165/4-65A 

Beam Power Tube 
Operates at Maximum Ratings up to 150 Mc, and 
with Reduced Ratings at Higher Frequencies. 
Forced-Air Cooling may be Required Above 50 Mc. 

GENERAL DATA 
Electrical: 

Min. Av. Max. 
Filament, Thoriated Tungsten: 

Voltage (AC or DC)   - 6a - volts 
Current at fi lament volts = 6 3.2 3.8 amp 

Mu-Factor, Grid No.2 to Grid No.1 5 7 
Direct Interelectrode 
Capacitances (Approx.): 
Grid No.1 to plate   - - 0.12 pf 
Grid No.l to filament and 

grid No  2   6 - 8.5 pf 
Plate to filament and grid No. 2  1.9 - 2.6 pf 

Mechanical: 
Operating Position  
Maximum Overall Length  
Maximum Diameter  
Weight (Approx.)  
Cap  Skirted Small (JEDEC No.C1-22) 
Base  Special-Button Septar 5-Pin 

BOTTOM VIEW 

Pin 1 -Filament 

Pin 2-Grid No.2 

Pin 4 -Grid No.1 

Thermal: 
Seal Temperatures 
Bulb Temperature 

Vertical, base up or down 
4-3/16" 
2-3/8" 
3 oz 

Pin 6-Grid No.2 

Pin 7 -Filament 

Cap - Plate 

Adequate venti lation around 
prevent the temperatures of the 
the specified maximum values. 

Components: 
Socket Johnson 122-101, 
Heat-Radiating Plate Connector 

200 max. 
225 max. 

oC 
oC 

the tube must be provided to 
bulb and seals from exceeding 

National HX-29, or equivalent 
. .Eimac HR-6, or equivalent 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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8165/4-b5A 
AF POWER AMPLIFIER & MODULATOR — Class ABIb 

Maximum CCS° Ratings, Absolute-Maximum Values: 

DC PLATE VOLTAGE  3000 max. volts 
DC GRID-No.2 VOLTAGE  600 max. volts 
DC PLATE CURRENT  150 max. ma 
GRID-No.2 INPUT   10 max. watts 
PLATE DISSIPATION   65 max. watts 

PF POWER AMPLIFIER & OSCILLATOR — Class C Telegraphyd 
and 

RF POWER AMPLIFIER - Class C FM Telephony 

Maximum CCS Ratings, Absolute-Maximum Values: 

At frequencies uy to Sgo Mc 

DC PLATE VOLTAGE  3000 max. volts 
DC GRID-No.2 VOLTAGE  400 max. volts 
DC GRID-No.1 VOLTAGE  -500 max. volts 
DC PLATE CURRENT  150 max. ma 
GRID-No.2 INPUT   10 max. watts 
GRID-No.1 INPUT   5 max. watts 
PLATE DISSIPATION   65 max. watts 

PLATE-MODULATED RF POWER AMPLIFIER — Class C Telephony 

Carrier conditions der tube for use 
with a maximum modulation factor.of S 

Maximum CCS Ratings, Absolute-Maximum Values: 

At frequencies ub to Sgo Mc 

DC PLATE VOLTAGE  2500 max. volts 
DC GRID-No.2 VOLTAGE  400 max. volts 
DC GRID-No.1 VOLTAGE  -500 max. volts 
DC PLATE CURRENT  120 max. ma 
GRID-No.2 INPUT   10 max. watts 
GRID-No.1 INPUT   5 max. watts 
PLATE DISSIPATION   45 max. watts 

a The filament voltage, as measured at the filament pins, ~~ho uld be 6.0 
volts. For long l ife, excursions from this value should not exceed 
t 5 per cent. 

b Suoscript 1 indicates that grid-No.1 current does not flow during any 
part of the input cycle. 

o Continuous Commercial Service. 
d Key-down conditions per tube without ampl itude modulation. Amplitude 

m odulation essentially negative may he used if the positive peak 
of the audio-frequency envelope does not exceed 115 per cent of 
the carrier conditions. 

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



8165/4-65A 

~. 

~. 

BASE 
SPECIAL —BUTTON 

SEPTAR 
5—PIN 

.056 ±.003 DIA 
4 PINS 

i_ 

/~ 

.~ 28 MAX. --~{ 
CAP DIA. I JEDEC No.CI-22 

416 
MAX. 

5 ~ i I6 TD 2 

28 MAX  rl 
DIA. 

I DIA. 

.125 ±.003 DIA. 

102° .~ 102° 

~r 
cr ~ 1 ,. 

~ 
is i r ~ \.l~ 

52° ~ ' 52° 

26° 26 

ALL DIMENSIONS IN INCHES 

92C6-~156R3 
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8166/4-1000A 

Beam Power Tube 
FORCED-AIR COOLED 

GENERAL DATA 

Electrical: 

Filament, Thoriated Tungsten: 
Voltage (AC or DCl  
Current at filament 

volts = 7.5  
Transconductance 
Mu-Factor, Grid No.2 

to Grid No  1 
Direct Interelectrode Capac-

itances (Approx.):b 
Grid No.1 to plate 
Grid No.1 to filament and 

grid No.2  
Plate to filament and grid 

No  2

M 

20 

6.1 

Av. Max. 

7.5a - volts 

- 22.7 amp 
10000 - µmhos 

- 7.7 

- - 0.36 pf 

2a - 32 pf 

7 - 9.5 pf 

Mechanical: 
Operating Position  Vertical , base up or down 
Maximum Overall Length  9-5/8" 
Seated Length   B-3 /8" ± 3/$" 
Maximum Diameter  5-1 /4" 
Weight (Approx  )   L 5 lbs 
Cap   Skirted Medium (JEDEC No.Cl-14) 
Base Special Ventilated Metal-Shell 5-Pin 

BOTTOM VIEW 

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

Pin 4 -Grid No.2 
Pin 5 -Fi lament 

Cap -Plate 

Thermal: 
Forced-Air Cool ing: 

Through Base —A sufficient airflow should be provided to keep 
the base-seal temperature below its specified maximum value. 
The air should enterthrough the socket, cool the base pins, 
flow through the base, and then be directed along the bulb 
envelope. 
To Plate Seal—Adequate air should be circulated around the 
envelope and plate seal to keep the temperature of the latter 
below its specified maximum value. 

RADIO CORPORATION OF AMERICA 
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8166/4-1000A 
Base-Seal Temperature  150 max. °C 
Plate-Seal Temperature   200 max. °C 

Components: 

Socket  Eimac SK-500 Air-System Socket, or equivalent 
Heat-Radiating Plate Connector .Eimac HR-8, or equivalent 

Af POWER AMPLIFIER S MODULATOR—Class AN 

Maximum CCS` Ratings, Ahsolute-:Maximum Values: 

DC PLATE VOLTAGE   6000 max. volts 
DC GRID-No.2 VOLTAGE   1000 max. volts 
MAX.-SIGNAL DC PLATE CURRENT   700 max. ma 
GRID-No.2 INPUT  75 max. watts 
PLATE DISSIPATION  1000 max. watts 

RF POWER AMPLIFIER & OSCILLATOR—Class C Telegraphyd 
and 

RF POWER AMPLIFIER—Class C FM Telephony 

Maximum CCS Ratings, Absolute-Maximum Values: 

At }requencies uq to 110 Mc 

DC PLATE VOLTAGE   6000 max. volts 
DC GRID-No.2 VOLTAGE   1000 max. volts 
DC GRID-No.i VOLTAGE   -500 max. volts 
DC PLATE CURRENT   700 mzx. ma 
GRID-No.2 INPUT  75 max. watts 
GRID-No.1 INPUT  25 ma.x. watts 
PLATE DISSIPATION  1000 mzx. watts 

PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 

Carrier conditions yer tube for use 
with a maximum modulation factor oft 

Maximum CCS Ratings, Absolute-Maximum Values: 

At frequencies ub to Ito Mc 

DC PLATE VOLTAGE   5000 max. volts 
DC GRID-No.2 VOLTAGE   1000 max. volts 
DC GRID-No.1 VOLTAGE   -500 max. volts 
DC PLATE CURRENT   600 max. ma 
GRID-No.2 INPUT  75 max. watts 
GRID-No.1 INPUT  25 max. watts 
PLATE DISSIPATION  670 max. watts 

a 
The filament voltage as measuretl at the filament pins, sh ou ltl be 7.5 
vot[s. For long life, excursions from this value should not exceetl f5 
per cent. 

~ Ni th external shieltl. 

~ Continuous Commercial service. 
d Ney-Down Condi tions per tube without am pll to tle modulation. Ampl itutle 

motlulation essentially negative may De used if the positive peak of the 
autli o-frequency envelope tloes not exceed 115 per cent of the carrier 
contliti on s. 

Y 
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8166/4-1000A 

9 5/g 
MAX. 

~SVq MAX. DIA. 

B 3/g 

t % B

SPECIAL 
5-PIN 
BASE 

60' 

.._3 5~H MAX. 
DIA. 

5 PINS _ 
.376 1.003 DIA. 

3 

CAP 
-JEDEC 
NaCI-la 

I 

S/i6 MAX. 

1 

7~B 

t 

DIMENSIONS IN INCHES 

1 i2 OIA. 

92CM-7930RI 
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8168/4CX1000A 

Beam Power Tube 
FORCED-AIR COOLED 

GENERAL DATA 
Electrical: 

Min. Av. Hax. 

Heater, for Unipotential 
Cathode: 
Voltage (AC or DC). — 6 + 5% — volts 
Current at 6 volts. 9.5 11.5 amp 
Heating Time  3 — minutes 

Transconductance  — 37000 µmhos 
Direct Interelectrode 

Capacitances (Approx.)a: 
Grid No.1 to plate. — — 0.02 pf 
Grid No.1 to grid No. 2, 

cathode, and heater 77 — 90 pf 
Plate to grid No.2, 

cathode, and heater 11 — 13 pf 

Mechanical: 
Operating Position  Any 
Maximum Overall Length  4.8" 
Maximum Diameter 3  365" 
Weight (Approx  )   27 oz 
Terminal Diagram (See Dimensional Outline): 

P— Plate 
G1—Grid No.1 
G2 —Grid No.2 

H,K 

Thermal: 
Seal Temperatures   200 max. °C 
Plate Core Temperature   250 max. °C 
Incoming Air Temperature  40 max. °C 
Air Flow  28 min, cfm 
Static Pressure   0.25 in. of water 

P 

H 

Gp 
K —Cathode 
H — Heate r 

Components: 
Socket   Eimac SK-800 Series, or equivalent 

RADIO CORPORATION OF AMERICA 
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8168/4CX1000A 
AF POWER AMPLIFIER & MODULATOR — Class AEl l b 

and 
LINEAR RF POWER AMPLIFIER 

Single-Sideband Suppressed-Carrier Service 

For frequencies u~ to go,Mc 

Maximum CCSd Ratings, Absolute-Maximum Values: 

DC Plate Voltage  3000 ma;<, volts 
DC Grid-N o.2 Voltage  400 max. volts 
DC Plate Current  1 max. amp 
Grid-N o.2 Input   12 max. watts ~/ 
Grid-No.l Input   0 max, watts 
Plate Dissipation   lOGO mar.. watts 

a With external shield. 
b 

$UDSC ript 1 ind ica[e5 that grid—N o.l current does not flow during any 
part of the input cycle. 

o Continuous Commercial Service, 

3.365 MAX. 
DIA, 

PLATE 
RADIATOR 

4.8 
MAx. 

GRID No. 2 

GRID No. I 

HEATER 8 
CATHODE 

HEATER 

.. 

~~
CONTACT 
AREA 

DO N07 
CONTACT 

92C5- 2091 

DIMENSIONS IN INCHES 

`~, 

V 

`.' 

~' 
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8170/4CX5000A 
Beam Power Tube 

FORCED-AIR COOLED 

GENERAL DATA 

Electrical: 

Nin a Av. Max. 

Filament, Thoriated Tungsten: 
Voltage (AC or DC)   - 7.5 ± 5~ - volts 
Current at 7.5 volts  73 - 78 amp 

Mu-Factor, Grid No.2 to 
Grid No.1   - 4.5 -

Direct Interelectrode Capaci-
tances (Approx.): 
Grid No.1 to plate  - - 1 pf 
Grid No.1 to filament and 

grid No.2   108 - 122 pf 
Plate to filament and grid 

N°  2   1e - z3 pf 

Mechanical: 

Operating position  Vertical , base up or down 
Maximum Overall Length 9  125" 

a  938" 
9.5 lbs 

Maximum Diameter 
Weight (Approx  ) 
Terminal Diagram (See Dimensional Outline): 

P -Plate 
GI -Grid No.1 GI 

H 

P 

H 

G2 -Grid No.2 
H -Heater 

Thermal: 

Seal Temperatures   250 max. °C 
Plate Core Temperature  250 max. °C 

50 max. °C Incoming Air Temperature 
Air Flow, with Eimac Air-System 
Socket SK-300A and Air Chim-
ney SK-306: 

For frequencies up to~go Nc 

Plate dissipation   3000 5000 6000 watts 
Minimum air flow  105. 190 230 cfm 
Static pressure   0.7 1.5 2.0 in. of water 

Components: 

Socket Eimac SK-300A Air-System Socket, 
or equivalent 

Chimney   Eimac SK-306, or equivalent 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N.J. 
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8170/4CX5000A 
AF POWER AMPLIFIER & MODULATOR — Class Afl i a 

and 
LINEAR RF POWER AMPLIFIER 

Single-Sideband Suppressed-Carrier Servi<:e 
For frequencies u¢ to go Mc 

Maximum CCS b Ratings, Absolute -Maximum Values: 
DC Plate Voltage  7500 max. volts 
DC Grid-No.2 Voltage  1500 max. volts 
DC Plate Current  4 max. amp 
Grid-No.2 Input   250 max. watts 
Grid-No.1 Input   75 max. watts 
Plate Dissipation   6000 max. watts 

RF POWER AMPLIFIER & OSCILLATOR — Class C Telelgraphy° 
and 

RF POWER AMPLIFIER — Class C Telephony 

Maximum CCS Ratings, Absolute-Maximum Values: 

U¢ to qo Mc 0¢ to n o Mc 

DC Plate Voltage 7500 max. 6500 max. volts 
DC Grid-No.2 Voltage. 1500 max. 1500 max. volts 
DC Plate Current 3 max. 2.6 max. amp 
DC Grid-No.2 Input. 250 max. 250 max. watts 
DC Grid-No.1 Input. 75 max. 75 max. watts 
Plate Dissipation 5000 max. 5000 max. watts 

PLATE-MODULATED RF POWER AMPLIFIER — Class C Telephony 

Carrie r. Conditions ¢er tube for. use wtith 
a maximum modulation facto r. of 1 

Maximum CCS Ratings, Absolute -Maximum Values: 
At frequencies u¢ to go Mc 

DC Plate Voltage  5000 rnax. volts 
DC Grid-No.2 Voltage  1000 rnax. volts 
DC Plate Current  2.5 rnax. amp 
Grid-No.2 Input   250 rnax. watts 
Grid-No.1 Input   75 rnax. watts 
Plate Dissipation   3500 rnax. watts 

a 

b 
c 

Subscript Sindicates that grid-No.1 current does not flow during any part 
of the input cycle. 
Continuous Commercial Service. 
Key-down conditions per tube without ampl itude modulation. Ampl itude mod-
ulation essentially negative may be used if the positive peak of the aud-
io-frequency envelope does not exceed 115 per centof the carrier condi-
tions. 

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



8170/4CX5000A 
CONTACT 
AREA 

9.125 
MAX. 

4.938 MAX. 
DIA. 

\\\`\11'1'~IIII~II'////~///~~

__ 

--

~~~ ~.7 
~;/ ~ ~ ~i <.Sh_r ~~E: 

—~I ~ DO NOT CONTACT 

9205-12095 

DIMENSIONS IN INCHES 

PLATE 
RADIATOR 

DO NOT 
CONTACT 

GRID No. 2 

GRID No.l 

FILAMENT 

RADIO CORPORATION OF AMERICA 
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8227 

Beam Power Tube 

CERMOLOX®
17 KILOWATTS PEAK POWER OUTPUT AT 1215 Mc 

FORCED-AIR COOLED HIGH GAIN-BANDWIDTH PRODUCTS 
INTEGRAL RADIATOR MATRIX-TYPE CATHODE 

For Pulsed RF Ampl ifier Service in Compact Aircraft, Mo-
bile,and Stationary Equipment 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 volts 
Minimum heating time  60 sec 

Direct Interelectrode Capacitances:b 
Grid No.1 to plate  0.13 max. pf 
Grid No.1 to cathode ~ heater 15 pf 
Plate to cathode & heater   0.019 max. pf 
Grid No.1 to grid No  2   20 pf 
Grid No.2 to plate  4.6 pf 
Grid No.2 to cathode d heater 1.30 max. pf 

Mechanical: 

Operating Position  Any 
Overall Length  2.445" t 0.075" 
Greatest Diameter (See Dimensional Outline) 1.250" t 0.015" 
Weight (Approx  )  2 oz 
Radiator  Integral part of +ube 
Terminal Connections (See Dimensional Outline): 

Gi -Grid-No.1-
Terminal 
Contact 
Surface 

G2 -Grid-No. 2-
Terminal 
Contact 
Surface 

H - Heate r-
Terminal 
Contact 
Surface 

H, K -Heater- & 
Cathode-
Terminal 
Contact 
Surface 

P -Plate-
Terminal 
Contact 
Surf ace 

Thermal: 

Plate, Grid No. 2, Grid No. 1, 
Cathode, and Neater Temperatures. 250 •max. °C 

Radiator Core Temperature°  250 max. oC 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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8227 
Air Flow: 

Through radiator — Adequate air flow to Limit the radiator 
core temperature to 250° C should be del ivered by a blower 
across the radiator before and during the appl ication of 
plate, grid-No. 2, and grid-No. l voltages. Typical values of 
air flow directed across the radiator versus plate dissipa-
tion are shown in accompanying Ty¢ical-Cooling-Requirements 
(With and without cowlingl curves. 

To Plate, Grid-No.2, Grid-No.i, Cathode, and Neater Termi-
nals — A sufficient quantity of airshould flow across each 
of these terminals so that their temperature does not exceed 
the specified maximumvalue of 250o C. 

During Standby Oyeration — Cool ing air is not. usual ly 
required when only heater voltage is appl ied to the tube. 
Plate Power, Grid-No.2 Power, Neater Power, and Air Flow —
These may be removed simultaneously. 

At Sea Level — Cool ing requirements, with air floHr directed 
t hro ugh the radiator as shown in accompanying Tyy is al-Cooling-
Requirements curve, may be met by use of the fol lowi rig blowers 
and associated motors manufactured by Rot ron Manufacturing 
Company Incorporated, Woodstock, New York, or equivalent: 
For 100% Plate Dissipation: 
Blower Model No. KS-2505 AS-2505 AXIMAX '~~ AXIMAX I 
Motor Model No. 165AS 323JS 464Y;i 499JS 
Phase (~) I 3 '~ 3 
Frequency (cps) 60 60 400 400 
Voltage tv) 1 15 220 I l fi 200 

For 80% Plate Dissipation: 
Blower Model No. KS-202 AS-202 AXI XAX AXIMAX I 
Motor Model No. 92AS 3'23J5 464Yi 499JS 

Phase (~i I 3 ~ 3 
Frequency (cpsl 60 60 400 400 
V o~ltage (v) 1 15 220 I I?i 200 

For 60% Plate Dissipation: 
Blower Model No. KS-1504 AS-1504 AXIMAX AXIMAX I 
Motor Model No. 92AS 323JS 464Y`.> 499JS 

Phase (g51 I 3 I 3 
Frequency Icpsl 60 60 400 400 
Voltage (vl 1 15 220 I l i 200 

PULSED RF AMPLIFIER 

Maximum Ratings, Absolute-Maximum Values: 

Fo r.. fr¢quencies ub to azsg Mc and for a maximum "on" 
time d as specified in any icoo-microsecond interval. 

PEAK POSITIVE-PULSE PLATE VOLTAGE  
DC PLATE VOLTAGE 
DC OR PEAK POSITIVE-PULSE 
GRID-No,2 VOLTAGE  

DC OR PEAK POSITIVE-PULSE GRID-No.2 
TO GRID-No.1 VOLTAGE. . 

DC NEGATIVE OR PEAK NEGATIVE-PULSE 
GRID-N o.1 VOLTAGE  

7000 max. 
4000 max. 

1000 max. 

1000 max. 

200 max. 

volts 
volts 

volts 

volts 

volts 

RADIO CORPORATION OF AMERICA 
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8227 

1 

DC PLATE CURRENT DURING PULSE: 
With 10-microsecond "ON" time 4.5 max. amp 
With 5-microsecond "ON" time  6 max. amp 

DC PLATE CURRENT: 
With 10-microsecond "ON" time 0.070 max. amp 
With 5-microsecond "ON" time  0.050 max. amp 

GRID-No.2 INPUTe (Average)  10 max. watts 
GRID-Nc.l INPUT (Average)   5 max. watts 
PLATE DISSIPATION (Average)   125 max. watts 

Typical Operation: 

In a cathode-drive circuit, with rectangu-
lar waveshabe qulses of g-microsecond dura-
tion and duty factor of o.00g, at i2iq Mc. 

With pulsed rf drive and Dulsed grid-No.2 supply voltage 

DC Plate Voltage  4000 volts 
Peak Positive-Pulse Grid-No.2 Voltage 1000 volts 
DC Grid-No.2 Voltage  -90 volts 
DC Grid-No.1 Voltage  0 volts 
Peak Plate Current  6 amp 
DC Plate Current  0.030 amp 
DC Grid-No.2 Current  0.003 amp 
DC Grid-No.1 Current  0.010 amp 
Peak Driver Power Output (Approx.)f 1250 watts 
Output-Circuit Efficiency (Approx.) 93 % 
Useful Peak Pulse Power Output 
(Approx.)g  10000 watts 

Maximum Circuit Values: 

Grid-No.1 Circuit Resistance  30000 max. ohms 
Grid-No.2 Circuit Impedance   10000 max. ohms 
Plate Circuit Impedance   h 

Nith Dulsed rf drive, pulsed grid-No.2 supply 
voltage, and Dulsed plate supply voltage 

Peak Positive-Pulse Plate Voltage 7000 volts 
Peak Positive-Pulse Grid=No.2 Voltage 1000 volts 
DC Grid-No.1 Voltage  0 volts 
Peak Plate Current  6 amp 
DC Plate Current  0.030 amp 
DC Grid-No.2 Current   0.003 amp 
DC Grid-No.1 Current  0.010 amp 
Peak Driver Power Output (Approx.)f 1250 watts 
Output-Circuit Efficiency (Approx.) 87 % 
Useful Peak Pulse Power Output 
(Approx.)g~~  17000 watts .-

Maximum Circuit Values: 

Grid-No.i Circuit Resistance  30000 max. ohms 
Grid-No.2 Circuit Impedance   10000 max. ohms 
Plate Circuit Impedance   h 

~ina~~~cPs a 
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8227 
a See Oqe ra ling Considerations under Heater. 
b Measured with Special Shield adapter. 

c See Operating Cons tides lions under Pewflera tune and also Disens Tonal Out-
lin¢ for temDe ratu re measurement points. 

d 
"On" time is defined as the sum of the duration of all the individual 
pulses which occur during an indicated interval. Aulse duration is de-
fined as the time interval between the two points on the pulse at which 
the instantaneous value is 70 per cent of the peak power value. Peak 
value is dePi ned as the maximum value of a smooth curve through the 
average of the fluctuations over the Lop portions oP the pulse. 

Duty factor i5 defined as the ratio of ^on^ time to indlCat ed Interval. 
e See Obera ling Considers lions under Gr%d Xa.2. 

f Driver power output includes circuit losses and feed-th rough power. It 
is the ac tual power measuretl at input to the tube drive circuit. IL will 
vary with frequency of operation antl driver cl rcuitry. 

9 Measured in the load of a coaxial-cavity circuit having the output cir-
cuit efficiency specified. 

h See Ogera ling Considerations under Precautions. 

~ For Minimum Useful Power Output value, see Characteristics kange Pa hies, 
Pest Ao. 9. 

CHARACTERISTICS RANGE VALUES 

Test No. Note 

1. Heater Current   1 

2. Direct Interelectrode 
Capacitances: 
Grid No.1 to plate 2 
Grid No.1 to cathode 
& heater   2 

Plate to cathode 
& heater   2 

Grid No.1 to grid No.2   2 
Grid No.2 to plate 2 
Grid No.2 to cathode 
& heater   2 

3. Grid-No.1 Voltage (1).   1,3 
4. Grid-No.1 Voltage (2). 4 
5. Grid-No.i Cutoff Voltage 1,5 
6. Reverse Grid-No.l Current. 1,3 
7. Grid-No.2 Current  1,4 
8. Interelectrode Leakage 

Resistance: 
Between plate and all 
other electrodes 6 

Between any two elec-
trodes except plate. 6 

9. Useful Peak Pulse Power 
Output   7 

rote 1: with 6.3 volts ac or tic on heater. v
Note 2: Measured with special shield adapter. 

Note 3: with tic plate voltage of 2500 volts, do grid-No.2 voltage of 300 
volts, and do grid-N o.t voltage adjusted to give a <Ic plate cur-
ent of 50 ma. 

Note u: With do plate voltage of 2500 volts, dt grid-No.2 voltage of 700 
volts, and do grid-No.i voltage adjusted to give a tic plate cur-
rent of 50 ma. 

Note 5: with do plate voltage of u00o volts, do rid-No.2 voltage of 700 
volts, and tic grid-No.1 voltage adjusted to give a <Ic plate cur-
rent of 5 ma. 

Nin. 

2.90 

Max. 

3.55 amp 

- 0.13 pf 

13.5 16.5 pf 

- 0.019 pf 
16.8 22.2 pf 
3.6 5.6 pf 

- 1.30 pf 
-11.5 -24.5 volts 
-30 -62 volts 
- -95 volts 
- -20 µa 
-5 +11 ma 

10 - megohms 

1 - megohm 

15000 - watts ` J

RADIO CORPORATION OF AMERICA 
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8227 

Note 6: 

Note 7: 

Heater 
The heater of the 8227 should be operated at constant volt-

age rather than constant current. The rated heate r , voltage of 
6.3 volts should be appl ied for 60 seconds to al low the cathode 
to reach no rma I ope rat i ra g temperature before vo I tapes are app I i ed 
to other electrodes. 

The I i fe of the cathode can be conserved by operating at the 
lowest heater voltage which wi l l give adequate but not excessive 
emission to enable the 8227 to give the desired power output. 
Good regulation of the heater voltageis in general economical ly 
advantageous from the viewpoint of tube l ife; in no case should 
the voltage fluctuations be more than 5%. 

The cathode may be subjected to back bombardment as the fre-
quency is increased with resultant increase intemperature. When 
the duty factor is smal l, back bombardment normal ly need not be 
considered. When high duty factors are encountered, the nec-
essary heater voltage should be determined as fol lows: with al l 
other voltages constant, the minimum heater-supply voltage con-
ditions at "this reduced value shal l provide satisfactory tube 
performance; any further reduction wi l l show some degradation. 

Temperature 
T he ma ximum radiator co re orelect rode tempe rature of 250°  C 

is a tube rating and is to be observed in the same manner as 
o they ratings. The tempe ratu re may be measu red wittf tempe ratu re-
sensitive paint, such as Tempi laq. This paint. is manufactured 
in the form of l iquid or-stick by the Tempi l Corporation, 132 
West 22nd Street, New York I I, N.. Y. 

Grid No.2 
Grid-No.2 current is composed of a positive-current compo-; 

n ent resulting from cathode emission to grid No.2 and a nega-
tive-current component resulting from secondary emission phe-
nomena. Because it is the net result of these component cur-
rents which is re ad ona meter in the grid-N o.2 circuit, grid-
No.2 dissipation cannot be accurately determined. Operation 
simi lar to conditions given under Ty>Sical Otierption in the 
tabulated data section wi l l minimize the possibi l ity of ex-
ceeding maximum grid-N o.2 input rating. 

Under conditions with tube at 20° to 30° C without any voltages 
appl ied to the tube, the resistance between the two electrodes is 
mea5u red with a 200-volt Megger-type ohmmeter having an irate reel 
impedance of 1.0 megohm. 
In a plate-and-screen-pulsed cathode-drive cavity at 1215 Mc and 
for conditions with 6.3 volts ac or do on heater, peak positive-
pulse plate voltage of 7000 volts and a maximum driver power out-
put of 1500. peak watts, peak positive-pulse ggrid-No.2 voltage of 
1000 volts, yrtd-No.1 voltage oP0 volts, anA tuning circuit and 
drive are adjusted for maximum power output with-peak plate cur-
rent net to exceed 6 ampe re 5. Pulse duration is 5 mICrO5eC0nds 
and duty factor is 0.005. 

OPERATING CONSIDERATIONS 

RADIO CORPORATION OF AMERICA 
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8227 
The grid—No.2 circuit must be capable of maintaining the 

proper grid—No.2 voltage in the presence of moderate average 
negative do current as wel l as normal values of average posi—
tive current. Complete protection can be achieved by the use 
of a wel l—regulated power supply, agrid—No.2—to—ground imped—
ance that is low enough to prevent gradual bui ld—up of grid—
No.2 voltage and/or catastrophic bui ld—up Irunaway)underneg—
ative current conditions and a current overload relay to pro—
tect the grid—No.2 against positive ornegative current of the 
order of 10 ma. 

Standby Operation 

During long or frequent standby periods, the 8227 may be 
operated at decreased heater voltage to conserve l ife. It is 
recommended that the heater voltage be reduced to 80% 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 8227, extremely high voltage gradients occur even with 
moderate tube operating voltages. Any arcover between elec—
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 
usual ly 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 
be connected in series with the coi l of an instantaneous over—
load relay. This relay should be adjusted to remove the do 
plate voltage and do grid—No.2 voltage when the average val—
ue of plate current reaches a value sl ightly higher than 
normal plate current. A protective device in the grid—No.2 
supply should remove the grid—No.2 voltage when tyre do grid—
No.2 current reaches a value sl ightly higher than normal. 

The rated ylate and grid—No.2 voltages o} this tube are 
xtremeLy dangerous. Great care should be taken during the 
adjustment of circuits. The tube -and its associated apparatus, 
especial ly al l parts which may be at high potential above 
ground, should be housed in a protective enc Losu re. The pro— 
t ect ive 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 device 
should function to break the pcima ry circuit of the high—
voltage suppl ies when any gate or door of the Fr rotective 
housing is opened, and should prevent the closing of the pri—
mary circuit unti l the door is again locked. 

"~s~ 
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~\ 

1.250 t .015 DIA. 
NOTE I 

RADIATOR 

.200 MIN 

PLATE TERMINAL 
CONTACT SURFACE 

I.NX) t .015 DIA. 
NOTE I 

GRID-Na2 TERMINAL 
CONTACT SURFACE 

1.000 t .015 DIA. 
NOTE I ~—

.060 MIN. 

.090 MIN. 
GRID-No.l TERMINAL IOp 
CONTACT SURFACE jYNN, 

.750 +.012 -.015 DIA.NOTE 2 
NOTES 1 8 2 

.054 MIN.—

HEATER TERMINAL 
CONTACT SURFACE --~ 
.250 t .010 DIA. ðƷ 

NOTE I 

1 

RADIATOR CORE TEMPER-
ATURE MEASUREMENT 
POINT 

050 MHJ. 
- 035 MIN. 

.165 MIN. 
NOTE 2 

• 
pp33pp

/• MNV. 1.030 

140 MIN. 
}VOTE 2 

• f ~ II } 

120 MIN. ITS 1tA2~ .095 MIN. 1.015 ~ 
~.025t.025 f 
HEATER-CATHODE 
TERMINAL CONTACT 

SURFACE 
•500 ± .0270 DIA. 

"— NOTES I E1 2 
~--.070 

MAX. DIA. 

1.335 
1.045 

[~ STIPPLED REGION ®CERAMIC 
NOTE 3 

• ELECTRODE-TEMPERATURE MEASUREMENT POINT 
92CM-I IBB9R1 

ALL DIMENSIONS IN INCHES 

2.445 
1.075 

NOTE I: SEE SKETCH Gi FOR THE MAXIMUM DIAMETRICAL SPACE 
REQUIRED BY THE 8227 BASED UPON THE DIAMETER AND ECCENTRIC-
ITY OF RADIATOR BAND AND OF EACH RING TERMINAL. 

NOTE 2: THE DIAMETER OF THE TERMINAL IS HELD TO THE INDI-
CATED VALUE ONLY OVER THE CONTACT SURFACE LENGTH. THE CON-
TACT SURFACE LENGTH OF THE HEATER-CATHODE AND GRID-No. l 

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 AN—
NULAR REGIONS. 
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8227 
RECOMMENDED COWLING 

FOR DIRECTING AIR FLOW ACROSS RADIATOR 

FROM 
BLOWER 

~~—~—~ 
i i~ 

/ / 
// 

I I 
 i t 

1 1 
1

\~ 

~\~ 

121312

i 

T 

8«~ 

~ '14 nT 
'~''z':...~

92CM-11890 

ALL DIMENSIONS IN INCHES 

i 
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PREFERRED MOUNTING ARRANGEMENT 
& LAYOUT OF ASSOCIATED CONTACTS 

/"\ 
SHEET METAL 

US STD. 
GAUGE No.18 

/^\ 

DIA. 

~, 

= _y====

l.000±.00l--~ 

—~' .550±.001 
I
~+—

.150 I 3 
±.001 ~`

1

— B ~

l
~l 1 

----- ~ T 225 ~ 3_INCH --~ ~_..... I 8 
—r ----r— i e-32 

c=? ,--~ I ~~ FILLET HEAD 

T-

.300 
± .005 

~r ~ 1~ 1.250±.001 
~ I 
I II 

—~ ~  —  ~ ~-1.155± .001 

y~~  
DIA. 

V~~~~ L T  ~~~~~~ 

~n .905±.001 DIA. 
Y////i

//. 
.350±.001 

DIA. 

SEE DETAIL "A" 

260+.005 DI -.000 

~~ 
.126 

DIA. 

1.050 
t.00S 

.360 
±.005 

.094 DIA. x 
9 DEEP-BREAK EDGE 

(
~-.051 

t'( 62 5 

-+~ ~ ~-156±.001 DIA. 

DETA/L :e" 

ALL DIMENSIONS IN INCXES 

NOTE: ALL FINGER STOCK (No.97-3801 MADE BY INSTRUMENT 

SPECIALTIES COMPANY, LITTLE FALLS, NEW JERSEY. 

~~ 

92GM-~19T6 
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SKETCH GI 

\\ 

OPENING FOR: 

RADIATOR 
1.315 DIA. 

PLATE TERMINAL 
1.118 DIA. 

GRID—No.2 TERMINAL 
1.018 DIA. 

GRID—No.l TERMINAL 
~— .763 DIA.  } 

HEATER—CATHODE 
TERMINAL 

x—.518 DIA. 

TERMINAL 
.239 

—sl DIA. 

.070 DIA 

92C5-IIB',)5 

ALL DIMENSIONS IN INCNES 
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8227 
TYPICAL COOLING REQUIREMENTS 

With Cowling 
AIR FLOW DIRECTED THROUGH 
RADIATOR WITH COWLING AS 
SHOWN IN ACCOMPANYING 
DIAGRAM. 

  EXAMPLE MA%IMUM TEMPERATURE 
RISE WITH INCOMING AIR 
TEMPERATURE OF 25° C 

...................................................................... 

6 20 40 60 80 100 
PLATE DISSIPATION—WATTS 

120 

92CM-11999 
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Electron Tube Division Harrison, N. J. 

CATA 6 

6-63 



8227 
TYPICAL COOLING REQUIREMENTS 

Without Cowling 
AIR FLOW DIRECTED THROUGH RADIATOR 
FROM I"XI-I/2" ORIFICE LOCATED I-1/4" 
FROM RADIATOR. 

~'I~~~~I~ 
EX

RISELWITHA NICOMING APR 
RATURE 

TEMPERATURE OF 25° C 
240 
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TYPICAL PLATE CHARACTERISTICS 
HEATER VOLTS = 6.3 
GRID —No.2 VOLTS = 700 
GRID—No. l VOLTS=EC1 
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TYPICAL PLATE CHARACTERISTICS 
HEATER VOLTS = 6.3 
GRID—No.2 VOLTS = 1000 
GRID—No. l VOLTS =ECI 
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TYPICAL CHARACTERISTICS 
HEATER VOLTS • 6.3 
GRID—No.2 VOLTS • 700  
GRID —No. I VOLTS • ECI 
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TYPICAL CHARACTERISTICS 
HEATER VOLTS = 6.3 
GRID—No.2 VOLTS =1000 
GRID—No.l VOLTS =ECI 
IC 2 =  
ICI = iiiiiiiiiiiiiiiiiiiiii iiiiiii 
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TYPICAL CONSTANT-CURRENT CHARACTERISTICS 
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TYPICAL CONSTANT-CURRENT CHARACTERISTICS 
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8239/3X3000F1 
Low-Mu Triode 

FORCED-AIR COOLED 

GENERAL DATA 

Electrical: 

Alin. Av. Nax. 

Filament, Thoriated Tungsten: 
Voltage (AC or DC)   - 7.5 ± 5~ - volts 
Current at 7.5 volts   49 - 54 amp 

Ampl ification Factor 4  4 - 5.6 
Transconductance, for plate 

volts = 3000, and plate 
.amp = 1   - 11000 
Direct Interelectrode Capac-

itances (Approx.): 
Grid to plate   17 - pf 
Grid to filament  - 30 - pf 
Plate to filament   - 2.6 - pf 

Mechanical: 

Operating Position   Vertical, base up or down 
Maximum Rigid Length   10.53" 
Maximum Diameter 4  156" 
Weight (Approx  )  7.5 lbs 
Terminal Connections {See Outl ive): 

P 

G -Grid 
F -Fi lament 

Thermal: 

Seal Temperatures  
Plate Core Temperature 
Air Flow  
Static Pressure 

_ µmhos 

P - Plate 

150 max. °C 
150 max. °C 
160 min. cfm 
3 bin of water 

AF POWER AMPLIFIER & MODULATOR — Class AB I a 

Maximum CCSb Ratings, Absolute—Maximum Values: 

DC PT ate Voltage   6000 max, volts 
DC Plate Current   2.5 max. amp 
Grid Input  50 max. watts 
Plate Dissipation   3000 max. watts 

a 5uhscript 1 indicates that grid current does not flow duriny any part of 
the input cycle. 

b Continuous Commercial Service. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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8239/ 3X3000F1 

10.53 
MAX. 

4.156 MAX. 
DIA. 

DIMENSIONS IN INCHES 

PL A'f E 
— RAOiATOR 
AND 
TERIINAL 

(iRID 
'TERMINAL 

FILAINENT 
TERMINALS 
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Vidicon 
I" - DIAMETER 

MAGNETIC FOCUS MAGNETIC DEFLECTION 
For Live-Scene, or Fi lm Pickup with Black-and 
White or Color Cameras. Features High Resolu-
tion with High Sensitivity and Low Lag. Grid 
No.3 and Grid No.4 Have Separate Base Terminals. 

General: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)  6.3 t 10% volts 
Current at 6.3 volts  0.6 amp 

Direct Interelectrode Capacitance:a
Target to all other electrodes  4.6 pf 

Spectral Response   See Curve 
Photoconductive Layer: 

Maximum useful diagonal of rectangular 
image (4 x 3 aspect ratio)   0.62" 

Orientation of qual ity rectangle—Proper orientation is obtain-
ed when the horizontal scan is essentially parallel to the 
straight sides of the masked portions of the faceplate. The 
straight sides are parallel to the plane passing through the 
tube axis and short pin. The masking is for orientation only 
and does not define the proper scanned area of the photocon-
ductive layer. 

Focusing Method   Magnetic 
Deflection Method   Magnetic 
Overal 1 Length 6  250" t 0.125" 
Greatest Diameter 1  125"t 0 010" 
Operating Position  Any 
Weight (Appl-ox  )  2 oz 
Bulb T8 
Focusing Coi l  Cleveland Electronicsb~o No.VF-115-12, 

or equivalent 
Deflecting Yoke .Cleveland Electronicsbe~ No.VY-111-3, 

or equivalent 
Alignment Coil   Cleveland Electronicsb•= No.VA-118, 

or equivalent 
Base Small-Button Ditetrar 8-Pin,(JEDEC No.EB-11) 
Socket  Cinchd No.54A18088, or equivalent 

Basing Designation for BOTTOM VIEW  SME 

Gq 

Pin 1 -Heater 
Pin 2-Grid No.1 
Pin 3-Grid No.4 GI 
Pin 4 -Do Not Use 
Pin 5 -Grid No.2 

TARGET 
IC ~ G2 

H SHORT 
PIN 
IC 

DIRECTION OF LIGHT: 
INTO FACE END OF TUBE 

G3 
Pin 6 -Grid No.3 
P i n 7 - Cathode 

K Pin 8 -Heater 
Flange - Target 

Short P i n - Do Not Use 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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8507 
Maximum Ratings, Absolute -Maximum Values: 

For scanned area of ilz" x g/8" 

Grid-No.4 Voltage  1000 max. volts 
Grid-No.3 Voltage  1000 max. volts 
Grid-No.2 Voltage  750 max. volts 
Grid-No.1 Voltage: 

Negative bias value  300 max. volts 
Positive bias value  0 max. volts 

Peak Neater-Cathode Voltage: 
Heater negative with 

respect to cathode   125 max. volts 
Heater positive with 

respect to cathode   10 max. volts 
Target Voltage   100 max. volts 
Dark Current-   0.25 max. µa 
Peak Target Currents   0.55 max. µa 
Faceplate: 

I llumination   1000 nax. fc 
Temperature  71 rnax. °C 

Typical Operation and Performance Data: 

For scanned area of i/2" x q/8" and 
faceplate temperature of qo° togg° C 

Grid-No.4 (Decelerator) 
Voltage 

Grid-No.3 (Beam-Focus 
Electrode) Voltagef. 

Grid-No.2 (Accelerator) 
Voltage 

Grid-No.1 Voltage for 
Picture Cutoffh 

Lags, Typical  
Average "Gamma" of 

Transfer Character-
istic for signal-
output current 
between 0.02 µa and 
0.2 µa  

Visual Equivalent Sig-
nal-to-Noise Ratio 
(Approx.)k  

Minimum Peak-to-Peak 
Blanking Voltage: 
When appl ied to 

grid No  1 
When appl ied to 

cathode 
Limiting Resolution: 

Low-Voltage 
0peration 

Nigh-Voltage 
Operation 

500 750 volts 

3009 4509 volts 

300 300 volts 

-45 to -100 -45 to -100 volts 
20 20 % 

0.65 0.65 

At center of picture 
At corner of picture 

300:1 300:1 

75 75 volts 

20 20 volts 

900 1000 TV l ines 
600 700 N l ines 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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8507 

Low-Voltage High-Voltage 
Ofleration Oberation 

Ampl itude Response to 
a 400 TV Line Square-
Wave Test Pattern at 
Center of Picture  35 45 ~ 

Field Strength at Center 
of Focusing Coilf  4114 5214 gauss 

Peak Deflecting-Coil 
Current: 
Horizontal   180 220 ma 
Vertical   33 40 ma 

Field Strength of 
Adjustable Al ignment 
Coil'"  0 to 4 0 to 4 gauss 

Maximum-Sensitivity Operation -
o.z Footcandle on Faceblate 

Faceplate Illumination 
(Highl ight)   0.1 fc 

Target Voltage"•°  35 to 70 volts 
Dark Current4  0.2 µa 
Signal-Output Current:r 

Typical   0.14 µa 

Intermediate-Sensitivity Oye ration -
o.g Footcandle on Faceplate 

Faceplate Illumination 
(Highl ight)   0.5 fc 

Target Voltage"•°  30 to 60 volts 
Dark CurrentQ  0.10 µa 
Signal-Output Current:r

Typical   0.27 µa 

Average-Sensitivity Oberation -
z.o Footcandle on Faceplate 

Faceplate Illumination 
(Highl ight)   1.0 fc 

Target Voltage"~P  20 to 40 volts 
Dark CurrentQ  0.02 µa 
Signal-Output Current:r 

Typical   0.20 µa 
Minimum  0.15 µa 

High-Light Level Obe ration -
zo Footcandles on Faceylate 

Faceplate Illumination 
(Highl ight)   10 fc 

Target VoltagenrD  10 to 22 volts 

Dark Current4  0.005 µa 

Signal-Output Current:r
Typical   0.3 µa 

RADIO CORPORATION OF AMERICA DATA 2 
Electronic Components and Devices Harrison, N. 1. 3-64 



8507 

a 
This [apacitan[e, which effectively is the output impetlance of the 
8507, is increased when the tune is mounted in the deflecting-yoke and 
focusing-coil assembly. Tne resistive component of the output imped-
ance is in the order of 100 meg ohm s. 

D Cleveland Electronics Inc., 1974 East 61St Street, Cleveland, Onio. 

d These components are chosen to provide tube operation with minimum 
De anylanding error when mounted in the recommended position along the 
tube axis. 

d Cinch Manufacturing Corporation, 1026 S. Homan avenue, Chicago 2u, 
Ill inois. 

e 
Video amplifiers must De designed to handle target currents of this 

f magnitude to avoid ampl ifier overload or picture distortion. 

k Measu retl witn higgh-gain, low-noise, cast od a-input-type amplifier having 
D andwitlth of 5 Mc and a peak signal-output current of 0.35 microampere. 
Sec ause the noise in such a system is pre0 ominat ely of the high-frequency 
type, the visual equivalent Signal-to-noise ratio is LaNen a5 the ratio 
of the highl ight video-signal current fo rms noise current, multipl ied 
by a factor of 3. 

m The al ignment coil should De located on the tube so that its tenter is 
at a distance of 3-31/i6 inches from the face of the tube, and De 
positioned so that its axis is coincident with the axis of the tube, 
the deflecting yoke, and the focusing coil. 

n The Larg et voltage fof eacn 8507 must be adjust etl t0 that value which 
gives the desired operating dark current. 

p Indicated range for each type of service serves only to illustrate the 
operating target-voltage range normally encountered. 

4 The deflecting circuits must provide extremely l inear scanning Por good 
black-level reproduction. Dark-current signal is proportional to the 
scanning velocity. any change in scanning velocity produces a Dlack-

level error in direct proportion to the Change in sC anni ng velocity. 

r Defined as the component of the highl ight target current after the dark-

CarrenL component has been 5ubt~acted. 

Beam Pocus is usually attained by varying the focus-coil current to 
o Dtain a field-strength value within the range shown under Typical 
Operation and Performance Data. IP the field-strength of the focus coil 
is fixed, beam focus is obtained within a ± 10 per cent range of the 
grid-No.0 and yritl No.3 voltages. However, the recommended ratio of 
0,6 between gritl No.3 and grid Ne,4 must De mai ntainetl a5 these voltages 
are varied. 

9 In general, grid No.3 should be operated above 250 volts and De 0.6 of 
h grid-No.4 voltage. 

With no blanking voltage on grid No. 1. 

~ Defined as the per cent of initial value of signal-output current 1/20 
second after illumination is removed. Values shown are for initial 
signal-output current of 0.2 microampere and a dark Current of 0.02 
microampere. 

OPERATING CONSIDERATIONS 

The resolution capability of the 8507 at the center of the 

picture is about 1000 TV l ines and about 700 TV l ines at the 

corner. This high resolution is obtained when the 8507 is 

operated with a grid-No.4 voltage of 750 volts and a grid-No.3 

voltage of 450 volts. When the 8507 is operated at a grid-No.4 

voltage of 500 volts and a grid-No.3 voltage of 300 volts, its 

resolution is about 900 TV l ines at the center and 600 TV l ines 

at the corner of the picture. 

The target connection is made by a suitable spring contact 

bearing against the edge of the metal ring at the face end of 

the tube. This spring contact may conveniently De provided 

as part of the focusing-coi l design. 

RADIO CORPORATION OF AMERICA 
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r 

1.125 835 
±.OfO ±.035 
D IA. 

6.250 
±. 125 

.05 

.125 

FACEPLATE 
(NOTE 2) 

MASKED PORTION 
OF FACE 
(NOTE I) 

METAL 
TARGET 
FLANGE 

1.020 +•030 
-.035 

wA. 

BASE 
JEDEC NwEB-II 

DIMENSIONS IN INCHES 

92CS-12251 

Note I : Straight sides of masked portions are paral lel to 
the plane passing through tube axis and short index pin. 

Note 2: Faceplate thickness is 0.094" ± 0.012". 
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Electronic Components and Devices Harrison, N. J. 

DATA 3 
3-64 



8507 

TYPICAL CHARACTERISTIC 
ILLUMINATION: 
HIGHLIGHT 
SCANNED 
FACEPLATE 

2870" K INCANDESCENT. 
SIGNAL-OUTPUT MICROAMPERES = 0.2 

AREA OF PHOTOCONDUCTIVE LAYER = I/2" z 3/8" 
TEMPERATURE=30"C APPROX. 
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SCANNED AREA OF PHOTOCONDUCTIVE LAYER= 1/2" z 3/8" 
FACEPLATE TEMPERATURE=30' C APPROX. 
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TYPICAL LIGHT TRANSFER CHARACTERISTICS 
~1 

~~ 

ILLUMINATION:UNIFORM OVER PHOTOCONDUCTIVE LAYER. 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER =I/2"z3/8" 
FACEPLATE TEMPERATURE=30`C APPROX. 
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TYPICAL SPECTRAL-SENSITIVITY CHARACTERISTIC 
FOR EQUAL VALUES OF SIGNAL-OUTPUT 

CURRENT AT ALL WAVELENGTHS. 
SIGNAL-OUTPUT MICROAMPERES FROM 

SCANNED AREA OF I/2~~x 3/8~~ =0.02 1
DARK CURRENT (MICROAMPERES)=0.02 

0.110 

r 
~ 0.080 i
w 

w 

a 0.010 - 
v 
a 
o< 

0.100 

0.090 

0 0.060 
f 
H 
3 
~ 0.050 
U_
f 
N 
W 
W 0.040 r-: - 
a 

a 
0 
~ 0.030 
E 

0.020 --

0.010 

Oar (~ I I I I'I-zl I I `:'9 

~I 

~~ 

L
3000 4000 5000 6000 7000 

WAVELENGTH —ANGSTROMS 

r 
7-

i~

+I-

8000 

I I I I 

z 3O 4 
~00 J K W 

4 ~O 
W WW 

7» m f7 > K 2~ 

t

~~ 

92CM - 11619 

RADIO CORPORATION OF AP~ERII~A 
Electronic Components and Devices Harrison, PI. J. 



8507 

TYPICAL PERSISTENCE CNARACTERIST4CS 
INITIAL HIGHLIGHT SIGNAL-OUTPUT MICROAMPERES - 0 2  
SCANNED AREA OF PHOTOCONDUCTIVE LAYER=1/2'><3/8~~  
FACEPLATE TEMPERATURE = 30' C APPROX. 
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TYPICAL HORIZONTAL SQUARE-WAWE 

RESPONSE CHARACTERISTICS 
HIGHLIGHT TARGET MICROAMPERES = 0.35 
DARK CURRENT (MICROAMPERES)=0.02 
TEST PATTERN~TRANSPARENT SOUARE-

WAVE RESOLUTION WEDGE. 
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Vidicon 
MAGNETIC FOCUS I" - DIAMETER MAGNETIC DEFLECTION 

For High-Resolution Film Pickup with Black-
and-White or Color Cameras. Grid No.3 and 
Grid No.4 Have Separate Base Terminals. 

General: 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)  6.3 ± 10~ volts 
Current at 6.3 volts  0.6 amp 

Direct Interelectrode Capacitance:° 
Target to al l other electrodes  4.6 pf 

Spectral Response  See accompanying Tybical 
Spectral Sensitivity 
Characteristic Curves 

Photoconductive Layer: 
Maximum useful diagonal of rectangular 

image (4 x 3 aspect ratio)b   0.62" 
Focusing Method  Magnetic 
Deflection Method  Magnetic 
Overall Length  6.250" t 0.125" 
Greatest Diameter   1.125" ± 0.010" 
Operating Position  Any 
Weight (Approx  )  2 oz 
Bulb TS 
Focusing Coil  Cleveland Electronics`+d No.VF-115-12, 

or equivalent 
Deflecting Yoke Cleveland Electronics`~d No.VY-111-3, 

or equivalent 
Al ignment Coi l Cleveland Electronics`~d No.VA-118, 

or equivalent 
Socket  Cinche No.54A18088, or equivalent 
Base  Small-Button Ditetrar 8-Pin, (JEDEC No.E8-11) 

Basing Designation for BOTTOM VIEW  8ME 

C TARiET 
2 G 

Pin 1 -Heater 
Pin 2 -Grid No.1 
Pin 3 -Grid No.4 
Pin 4 -Do Not Use 
Pin 5 -Grid No.2 
Pin 6 -Grid Na.3 
Pin 7 -Cathode 
Pin 8 —Heater 
Flange —Target 
Short Pin — Do Not Use 

Gq 

G 

G 

SHORT 
PIN 
Ic 

DIRECTION OF LIGHT: 
INTO FACE END OF TUBE 

H 

Maximum Ratings, Absolute-Maximum Values: 

For scanned area o} i/2" x g/8" 

Grid-No.4 Voltage   1000 volts 
Grid-No.3 Voltage   1000 volts 
Grid-No.2 Voltage   750 volts 

RADIO CORPORATION OF AMERICA DATA I 
Electronic Components and Devices Harrison, N. J. 4-65 
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Grid-No.l Voltage: 
Negative bias value   300 volts 
Positive bias value   0 volts 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode 7.25 volts 
Heater positive with respect to cathode 10 volts 

Target Voltage  7.25 volts 
Dark Current  0.25 µa 
Peak Target Currentf  0.55 µa 
Faceplate: 

Illumination  1000 fc 
Temperature   71 °C 

Typical Operation and Performance Data: 
For scanned area of 11z" x ql8" and 
faceplate temperature of 3o° to gg° C 

. 

Grid-No.4 (Decelerator) Voltage 
Grid-No.3 (Beam-Focus 

Electrode) Voltage9  
Grid-No.2 (Accelerator) Voltage 
Grid-No.l Voltage for 

Picture Cutoffs  

Low- 
Voltage 

500 

300^ 
300 

-45 to 

High-
Voltage 

'S0 

450h 
300 

-45 to 

volts 

volts 
volts 

volts 
-100 -100 

Average "Gamma" of Transfer 
Characteristic for signal-output 
current between 0.02 µa and 0.2 µa 0.65 0.65 

Visual Equivalent Signal-to-Noise 
Ratio (Approx.)k 300:1 300:1 

Lagm-Typical Value for 
minimum lag operation  7 5 7.5 % 

Minimum Peak-to-Peak 
Blanking Voltage: 
When appl ied to grid No.l 75 75 volts 
When appl ied to cathode  20 20 volts 

Limiting Resolution: 
At center of picture 900 1000 TV l ines 
At corner of picture 600 700 TV l ines 

Field Strength at Center 
of Focusing Coi l9  41 t4 52±4 gauss 

Ampl itude Response to a 400 TV Line 
Square-Wave Test Pattern at 
Center of Picture  35 45 % 

Peak Deflecting-Coil Current: 
Horizontal  180 220 ma 
Vertical  33 40 ma 

Field Strength of Adjustable 
Al ignment Coi l n  0 to 4 0 to 4 gauss 

DATA i RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Average-Sensitivity Operation for Live-Scene Pickup 
1a Footcandles on Faceplate 

Faceplate Illumination (Highl ight)   10 fc 
Target Voltagep+Q   25 to 60 volts 
Dark Currentr   0.02 µa 
Signal-Output Current$ (Typical)   0.3 µa 

Ninumum—Lag Operation for Film Pickup 

1co Footcandles on Faceplate 

Faceplate Illumination (Highl ight)   100 fc 
Target Voltagep+Q   12 to 30 volts 
Dark Currentr   0.004 µa 

Signal—Output Currents (Typical)   0.3 µa 

a This capacitance, which effectively is the output impedance of the 8572 
is increased when the tube is mount e0 in the deflecting—yoke and focus—
ing—al ignment assembly. The resistive component of the output impedance 
is in the order of 100 meg ohms. 

It Proper orientation of qual ity rectangle is Obtained when the horizontal 
scan is essentially parallel to the pl ane•Dassing through the axis and 
short pin. The masking is for orientation only and does not define 
the proper sc armed area of photoconductive layer. final orientation 
should be such that Lhe image also fits inside of any internal ma s'k of 
the mesh assembly. 

A Cleveland Electronics Inc., 197ll East 61st 5t., Cleveland, Ohio. 

These components are chosen to provide tube operation with minimum 
beam—landing error when mounted in the recommended position along the 
t uoe axis. 

e Cinch Manufacturing Corporation, 1026 5. Homan Avenue, Chicago 2N, 
Ill inois. 

f 
Video ampl ifiers must be designed to handle target currents of this 
magnitude to avoid ampl ifier overload or picture distortion. 

9 Beam focus is usually attained Dy varying the focus—coil current to 
obtain a field—strength value within the range Shown under Pybical 
Operation and Performance Data. If the field—strength of the focus 
toll i5 fixed, Deam focus i5 obtained within a t 10 per cent fange of 
the grid—No.0 and grid—xo.3 voltages. However, the rec omme r.ded ratio 
of 0.6 Det weep grid N0.3 and grid Noll must De maintained as these 
voltages are varied. 

h In general, grid No.3 should be operated aD dve 250 volts and De 0.6 of 
gri —No.V voltage. 

~ With no Dl anking voltage on grid No. 1. 

k Measured with high—gain, low—noise, cast od e—input—type ampl ifier having 
D andwidth of 5 Mc and a peak signal—output current of 0.35 microampere. 
Because the noise in Such asystem i5 predominately of the high—Prequen—
cy type, the visual equivalent signal—to—noise ratio is taken as the 
ratio of the highl ight video—signal current to rms noise current, 
multipl ied Dy a factor of 3. 

m Defined as the per cent of initial value of signal—output current 1/20 
second after illumination is removed. Values shown are for initial 
signal —output current of 0.3 microampere and a dark current of O.o0u 
m itroampere. 

D The al ignment coi l Should De located on the tube so that its Center is 
at a distance of 3-11/16 inches Prom the face of Lhe tube, and De 
positioned so that its a cident with the axis of the tube, 
the dePl act ing yoke, and the focusing coil. 

p The target voltage Por each 8572 must be adjusted to that value which 
g ive5 the desired operating dark cuf rent. 

4 Indicated range for each type of service serves only to illustrate the 
operating target—voltage range normally encountered. 

r Tne deflecting circuits must provide extremely l inear sc arming for goo0 
black—level reproduction. Dark current signal is proportional to the 
scanning velocity. Any change in scanning velocity produces a black—
tevel error in direct proportion to the change in scanning velocity. 

s De Pi ned as [he component of the highl ight target current after the 
dark—current component has been subtracted. 
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OPERATING CONSIDERATIONS 

The target conxection is made by asuitable spring contact 
bearing against the edge of the metal ring at the face end of 
the tube. This spring contact may conveniently be provided as 
part of the focusing—coi l design. 

COMPONENT LOCATIONS 

Recommended Location and Length of Deflecting, 

Focusing, and Al ignment Components to 

obtain Minimum Beam-Landing Error 

II 
3 16 

.::':€:•:•:•:•:•:€A :' 

FOCUSING COIL 
(SEE VOTE) 

~ ALIGNNIENT 
COIL 

~ ~i:•:'i'i •~'ii'~ i~i~i•.:O'i i~i~~~~~~' 

4 
__I.

~:;:0!i 

2 
2  '1 t~ 4 '~'I 

— HORIZON TA,L AND 
VERTICAL DEFLECTING 

COILS 

DIMENSIONS IN INCHES 

9205-12242R1 

Note: Cross—hatching indicates wound portion of focus—

ing coi l. 
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DIMENSIONAL OUTLINE 

r 
1.125 .835 _ 
±.010 3.035 
D IA. 

6.250 
±.125 

FACEPLATE 
.OSO (NOTE 2) 

MASKED PORTION 
OF FACE 
(NOTE I~ 

METAL 
TARGET 
FLANGE 

1.020 +'030 
-.035 

DIA. 

BASE 
JEDEC NaEB-II 

DIMENSIONS IN INCHES 

9205-12251 

Note I: Straight sides of masked pc rt ions are paral lel to 
the plane passing th rough tube axis and short index pin. 

Note 2: Faceplate thickness is 6.094" f 0.012". 
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RANGE OF DARK CURRENT 

SCANNED AREA OF PHOTOCONDUCTIVE LAYER = I/2" z 3/8" 
FACEPLATE TEMPERATURE = 30° C APPROX. 
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LIGHT TRANSFER CHARACTERISTICS 

ILLUMINATION:UNIFORM OVER PHOTOCONDUCTIVE LAYER, 
SCANNED AREA OF PHOTOCONDUCT VE LAYER= Ih2 x 3/8 = 

FACEPLATE TEMPERATURE=30'C APPROX. — 
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TYPICAL PERSISTENCE CHARACTERISTICS 

INITIAL HIGHLIGHT SIGNAL-OUTPUT MICROAMPERES=0.3 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER= I/2"z 3/8"  
FACEPLATE TEMPERATURE "30°C APPROX. 
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TYPICAL SPECTRAL SENSITIVITY CHARACTERISTIC 
I I 1

CURVE A: FOR EQUAL VALUES OF SIGNAL-
OUTPUT CURRENT AT ALL WAVELENGTHS 

SIGNAL-OUTPUT MICROAMPERES FROM 
SCANNED AREA OF y2~x ~'8 ~=0.02 
DARK CURRENT MICROAMPERES)=0.02 

CURVE 8: SPECTRAL CHAR CTERISTIC OF 
AVERAGE HUMAN EYE. 
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CURVE C: FOR EQUAL VALUES OF SIGNAL-
OUTPUT CURRENT WITH RADIANT 
FLUX FROM TUNGSTEN SOURCE 
AT 2870' K. 
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UNCOMPENSATED HORIZONTAL 
SQUARE-WAVE RESPONSE 

HIGHLIGHT TARGET MICROAMPERES = 0.35 
DARK CURRENT (MICROAMPERES)=0.02 
TEST PATTERN: TRANSPARENT SQUARE 

WAVE RESOLUTION WEDGE. ~~~M~MM 
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  CURVE A: GRID-No.4 VOLTS = 750; 
GRID-No.3 VOLTS = 450 

CURVE 8: GRID-No.4 VOLTS = 500; 
GRID-No.3 VOLTS = 300 
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TYPICAL CHARACTERISTIC 
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~~~ 

Vidicon 
LOW-POWER (O.6-WATT) "DARK HEATER" I" - DIAMETER 
MAGNETIC FOCUS MAGNETIC DEFLECTION 

For Live-Scene Pickup in Industrial Closed-Circuit TV 
in Compact Transistorized Black-and-White or Color 
Cameras. Features High Resolution with High Sensi-
tivity and Low Lag. Grid No.3 and Grid No.4 Nave 

Separate Base Terminals. 

The 8578 is the same as the 8go~ exceyt for the following: 

General: 

Heater, for Unipotential Cathode: 
Current at 6.3 volts  O.G95 amp 

Overall Length 

~4 

5.12" ± 0.06" 

RECOMMENDED LOCATION AND LENGTH OF DEFLECT-
ING, FOCUSING, AND ALIGNMENT COMPONENTS 

For Manemum Beam-Landing Error 

22 1~4~ 

FOCUSING COIL 
(SEE NOTE) 

~ ALIGNMENT 
COI L 

- HORIZONTAL AND 
VERTICAL DEFLECTING 

COILS 

92CS-12579 

DIMENSIONS IN INCHES 

Note: Cross-hatching indicates wound portion of 
focusing coi l. 
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DIMENSIONAL OUTLINE 

I 
1.125 835 
±.010 3.035 
D IA. + 

FACEPLATE 
.050 (NOTE 2) 

.125 

5. 2 
3.06 

MASKED PORTION 
OF FACE 
(NOTE I~ 

METAL 
TARGET 
FLANGE 

1.020 
+•030 
-.035 

DIA. 

BASE 
JEDEG NwEB-II 

92 CS-9765R2 

DIMENSIONS IN INCHES 

Note I: Straight sides of masked portions are paral lel to 
the plane passing through tu0e axis antl short index pin, 

Note 2: Faceplate thickness is 0.094" ± 0.012". 

r./ 

~~ 

~~ 

V 

~• 
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Beam Power Tube 

! l 

/'~, 

l 

COAXIAL-ELECTRODE STRUCTURE UNIPOTENTIAL CATHODE 
CERAMIC-METAL CONSTRUCTION FORCED-AIR COOLED 

For Use as an RF Pomer Amplifier, Oscillator, Reg-

ulator, Distributed Amplifier, or Linear RF Fower 

Amplifier in Mobile or Stationary F.qu ipment 

ELECTRICAL 

Heater, for Unipotential Cathodef 
Voltage (AC or DCIa   26.5 } 10% V 
Current at 26.E V   0.64 A 
Minimum heating time   60 s 

Mu-Factor, Grid No.2 to Grid No  I   12 
Direct Interelectrode Capacitancesb 

Grid No.1 to plate   0. 13 max pF 
Grid No.1 to cathode   16 pF 
Plate to cathode 0  01 1 pF 
Grid No.1 to grid No.2   22 pF 
Grid No.2 to plate   6.5 pF 
Grid No.2 to cathode   3.2 pF 
Cathode to heater  5.2 pF 

MECHANICAL 

Operating Position   Any 
Maximum Overall Length   2. 196 in 
Seated Length  1,850 ± 0.065 in 
Diameter   1.460 ± 0.015 in 
Weight (Approx.)   3 oz 
Socket  Johnsonc No. 124-31 1-100, Mycalexd No.CP464-2, 

or equivalent 
Grid-No.2 Bypass Capacitor   Johnsonc No. 124-121, 

or equivalent 
Base — Large Wafer Elevenar I I-Pin with Ring (JEDEC No.El l-81) 

THERMAL 

Terminal Temperature (All Terminals)   250 max oC 
Radiator Core Temperature 
See Dimensional Outline  250 max oC 

Air Flowg 
See Typical Cooling Characteristics 

TERMINAL DIAGRAM (bottom View) 

Pin 1 -Cathode 
Pin 2-GridNo.2 
Pin 3-GridNo.1 
Pin 4 -Cathode 
Pin 5 -Heater 
Pin 6 -Neater 
Pin 7 -Grid No.7 
Pin 8-GridNo.1 
Pin 9-Cathcde 
Pin 10-GridNo.2 

RING 
Gp 

K 

F1 RADIATOR 

© O QO
GZ

`~~ 
G 

G I 
O. 

G ZÉ\~Ʒ~ 

O ~
GI

Gz 

Pin 1i -Grid No.1 
Radiator --Plate 

Terminal 
Ring -Grid-No.2 

Terminal 
Contact 

Surface 
(For use at 

higher 
frequencies) 
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LINEAR RF POWER AMPLIFIER h

Single-Sideband Suppressed-Carrier Servi<:e 

Peak envelope conditions for a signal having a minimum 
peak-to-average power r¢ttio of 2 

Maximum CCS Ratings, Absolute-Maximum Values 

Up to 500 Mc;'s 

DC Plate Voltage   2200 V 
DC Grid-No.2 Voltage   400 V 
DC Grid-No. t Voltage   -100 V 
DC Plate Current at Peak of Envelope  450e mA 
DC Grid-No. l Current   100 mA 
Plate Dissipation  150 W 
Grid-No.2 Dissipation  8 W 
Peak Heater-Cathode Voltage 

~!eaternegativetiith-esoectto cathode. 150 V 
ieate~posltive:^:i-h respect to cathode. 160 V 

Maximum Circuit Values 

Grid-No. l-Circuit Resistance Under Any Condition 
^pith fl -..  25,000 4 
'Nith'~ •~-~[~e~~~', In Class AB1 operz`_ IonJ . 100,000 f7 

~a~Ʒ" 

•~...~ 

'+"Jith c:,~h~~~ ,_ bla~  Not recommended 
Grid-No.2 Circuit Impedance  See Note 
Plate Circuit Impedance See N'o tek 

Typical CCS Operation with "Two-Tone Modulation" 

At 30 ,t1c/s 
DC Plate Voltage  1000 1500 V 
DC Grid-No.2 Voltage  2°IO 250 Y 
DC Grid-No. l Voltage  -i'0 -20 V 
Zero-Signal DC Plate Current  100 100 mA 
Effective RF Load Resistance  227'0 3800 S~ 
DC Plate Current at Peak of Envelope  210 210 mA 
Average DC Plate Current  160 160 mA 
DC Grid-No.2 Current at Peak of Envelope 10 10 mA 
Average DC Grid-No.2 Current  7 7 mA ,,,~ 
Average DC Grid-No. l Current  0.05 0.05 mA 
Peak-Envelope Driver Power Output (Approx.) 0.3 0.3 W 
Output-Circuit Efficiency (Approx  ) 90 85 
Distortion Products Level 
?hi~c Order 35 35 d6 
Fifth Order 49 40 dB 

Useful Power Output (Approx.) 
Average 55 85 W ~`" 
Pezl< envelope 1 10 170 W 

PLATE-MODULATED RF POWER AMPLIFIER — Class C i'elephony 
Carrier conditions per tube for use with a 

max. modulation factor of 1 
Maximum CCS Ratings, Absolute-Maximum Values 

Op to 500 Mc/s ~~ 
DC Plate Voltage   If100 V 
DC Grid-No.2 Voltage   t400 V 
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~1 

uF l~ soo nay/s 
DC Grid-No. l Voltage   -100 V 
DC Plate Current   250 mA 
DC Grid-No. l Current   100 mA 
Grid-No.2 Input  5 W 
Plate Dissipation  105 W 

RF POWER AMPLIFIER & OSCILLA.TOR — Class C Telegraphyh
and 

RF POWER AMPLIFIER — Class C FM Telephonyh 

Maximum CCS Ratings, Absolute-Maximum Values 

Lip to 500 ,Nc/s 

DC Plate Voltage   2200 V 
DC Grid-No.2 Voltage   400 V 
DC Grid-No. l Voltage   -100 Y 
DC Plate Current   300 mA 

/'ADC Grid-No. l Current   100 mA 
Grid-No.2 Dissipation  8 W 
Plate Dissipation  150 W 
Peak Heater-Cathode Voltage 

hleaternegativewithrespecttocathode. 150 Y 
Heater positive with resnect to cathode. 150 V 

Maximum Circuit Values 

Grid-No. l-Circuit Resistance Under Any Condition 
"!It€ fixed b~ xs   25,000 Sl 

Grid-No.2 Circuit Impedance  .See NoreJ 
Plate Circuit Impedance  See Norek 

Typical CCS Operation 

In Grid-Drive Circuit ar 50 Me/s 

DC Plate Voltage  700 1000 1500 V 
DC Grid-No.2 Voltage  175 200 200 V 
DC Grid-No. l Voltage  -10 -30 -30 V 
DC Plate Current  300 300 300 mA 

/',DC Grid-No.2 Current  25 20 20 mA 
JC Grid-No. l Current  50 40 40 mA 
Driver Power Output (Approx  ) 1 2 2.0 2.0 W 
Useful Power Output 120 175 275 W 

Ia Grid-Drive Circuits at 470 Mc;s 

DC Plate Voltage  700 1000 1500 V 
~~DC Grid-No.2 Voltage  200 200 200 V 

lC Grid-No. l Voltage  -30 -30 -30 Y 
DC Prate Current  300 300 300 mA 
DC Grid-No.2 Current  10 10 5 mA 
DC Grid-No. l Current  30 30 30 mA 
Driver Power Output (Approx  ) 8 8 8 W 
Useful Power Output 100 165 235 W 

Because the cathode is au bj ected to back bombardment as the frequency 
sed with resu lc ant rncrease in cemperetu re, the hea ter volca ge should, 

fo rropcimum life, be reduced to a value sn ch th ac et the heater voltage 
o bcained at min imam supply voltage conditions (all other voltages c n rant) 
the cube performance just starts co show some degradation; e. g. , ac 470 Mc/s, 
heater volts = 24.5 (Approx.). 
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b Ale asu red wi ch special shield adapter. 

~ E. F. Johnson Co., 299 10 ch Ave. S. K'. , Itiaseca, Ati nn. 
d M1ly cal ex Carp. of America, 125 Clifton Blvd., Clifton, N.J. 
e The ma imam racing for signal having a 'mum peak-co-average power 

r acio less ch an 2, such a obtained i 1n Sin gle-Tone" ope raci on, 
300 mA. During sh ore peri odss of c uic adjustment under ^Single-Tones' 
ondicion s, the av ra qe plate current may be as high as 450 mA. c 

The following footnotes apply co the RCA Transmitting Tube Oqe rating 
Considerations given ac front of this secci on. 
f See Electrical Conside rations - Fil amen< or lle acer. 
9 See Cooling Considers ti orzs - Fa reed-Air Cooling. 

N see classes of Ser uicz 

1 See Electrical Cons tide+ati ons - Grid-No.2 Voltage Supply 
k 

See Elec trtical Consti de ratti ons - Plate Voltage Supply 

CHARACTERISTICS RANGE VALUES 

Note Min A/ax 

I. Heater Current  I 0.60 0.68 A 

2. Direct Interelectrode 
Capacitances 

Grid No.1 to pl +,e   2 - 0.13 pF 

GridfJo.1 to cathode 2 14.3 17.7 pF 
Plate to cathode  2 0.0065 O.~D155 pF 
Grld No.1 to grid-PJo.2 2 19.8 24.2 pF 
Grid .No.2 to plate   2 5.7 7. 1 pF 
Grid No.2tocathode 2 2.6 3.6 pF 
Cathode to heater   2 4.9 5.5 pF 

3. Grid-No. l Voltage 1  3 -8 -19 V 
4. Reverse Grid-No. l Current !,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   5 I.0 - M4 
6. Cutoff Grid-No. l Voltage. I,6 - -44 V 

Note I: With 26.5 volts ac or do on heater. 
Note 2: Measured with special shield adapter. 
Note 3: With do plate voltage at 700 volts, do grid-~o.2 voltage 

of 250 volts, and do grid-No.l voltage adjusted Co give 
a de plate cur ant of 1n5 mA. 

Note 4: For conditions with grid No. 1, grid No. 2, anal plate tied 
[ogethe r; and pulse voltage source connected between 
plate and cathode. Pulse duration is 2.5 microseconds 
and pulse repetition frequency is 60 pps. 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: 1''nder conditions with tube at 20° to 30°C :for at least 
30 minutes without any voltages applied to the tube. 
The resistance between any two electrodes as measured 
with a 200-volt Megger-type ohmmeter havin€; an internal 
impedance of 1.0 megohm, will be less th:~n the value 
specified. 

Note 6: With do plate voltage of 2000 volts, do grid-No.2 voltage 
of 250 volts, and do grid-No.l voltage varied to obtain 
a plate current of 5 mA. 
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OPERATING CONSIDERATIONS 

For considerations common to all RCA Power tubes, See RCA 

Transmitting Tube Operating Considerations given at front of 

this section. Additional considerations specifically for the 

8646 are given below. 

Mounting. The plate connection to the 8646 may be made by a metal 
b and or sp ring contacts to the larger fin of the radiator which 
is located at the base end. 

If rigid connections are made to more than one plane (base, 
flange, and radiator), adjustment must be made in a plane normal 
to the maj or tube axis to compensate for variations in concentricity 
for the associated parts of the tube. See Dimensional Oatline. 

DIMENSIONAL OUTLINE 
1.460 =.015 DIA. 

k  NOTES 283 ~ 

RADIATOR 
t_ 

.250 
MIN. 

PLATE TERMINAL , 
(RADIATOR) 

1.25 MAX. ~ 
DIA. 

J; t~j...r 
Jy]i 

~~: 

~   w a , .~~ r ".b1~1 GRID-No.2 TERMINAL `I'~l+;:'~ ~~~ MIN. } 
CONTACT SURFACE 

j.J(RING) ~I 080 MIN. 

CERAMIC 

_:_'.'.j SREG OND
NOTE I 

T 
1.850 
+.065 

 ' .050 
  MIN. 
 i~ 

  ~~ T 
 ~~ t.010 

O60 y.. 

  .300 

~I .150  
=•020

2.196 
MAX. 

.687 DIA. I 
1~--NOTES—~{ 

283 

i  1.426 t .OIO DIA. 
NOTES 283 

DIMENSIONS IN INCHES 

BASE 
JEDEC No.Ell-81 

92CS- 11313R3 

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 radiator, grid-No.2 terminal contact 

surface, and pin circle to be concentric within the following 
~alues of maximum full indicator reading: 

Radiator to Grid-No.2 Terminal Contact Surface. 0.030 in max 

Radiator to Pin Circle  0.040 in max 

Grid-No. 2 Terminal Contact Surface to Pin Circle 0.030 in max 

Note 3: The full indicator reading is the maximum deviation in 

radial position of asurface when the tube is completely rotated 

about the center of the reference surface. It is a measure of 

the total effect of runout and ellipticity. 
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Typical Constant-Current Characteristics 
For Grid-No.2 Voltage = 400 Volts 

j. ij: :~: .. __.. _ ~_~" ~ . 

Ef =RATED VOLTS 
GRID No. 2 VOLTS = 400 
PLATE mA=Iy 
GRID-No.2mA - I~ 2
GRID-No. I mA =2 01----

~~ ; F. 

,. i 

 O 

0 0 
- a en a .n 

GRID No. I VOLTS ~ 

n

~ ~. 

92CM-13389 
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Typical Constant-Current Characteristics 
For Grid-No.2 Voltage = 250 Volts 

E} •RATED VOLTS 
GR D No. 2 VOLTS = 250 
PLATE mA Sy 

C GR D—No.2 mA I C2
GRID—No. i mA•I~ —~—

GRID No. l VOLTS 
92CM-13390 
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Typical Constant-Current Chara<:teristics 
For Grid—No.2 Voltage = 150 Volts 
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Typical Cooling Characteristics 

AIR FLOW DIRECTED THROUGH 
RADIATOR FROM I-I/2' DIA. 
ORIFICE LOCATED I-I/2°FROM RADIATOR 

PLATE CORE TEMPERATURE-250 ° C. 
INCOMING-AIR TEMPERATURE-24 • C 
~~~~ - 
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Image Orthicon 
MAGNETIC FOCUS 2-INCH DIAMETER MAGNETIC DEFLECTION 

For Portable, Bro adcasi, Scientific, or Industrial 

TV Pickup Service 

GENERAL 

Heater, for Unipotential Cathode 
Voltage (AC-or DC)   6.3 ± 10~ V 
Current at 6.3 volts 0  095 A 

Direct Interelectrode Capacitance 
Anode to all other electrodes  8 pF 

Target-to-Mesh 
Spacing  0.001 in (0.0254 mm) 
Capacitance  75 pF 

Spectral Response  See Typical Spectral Sensitivity 
Characteristic 

Window Material  Corninga No.7056, or equivalent 
Photocathode Material   Bialkali (Cs-K-Sb) 

Photocathode, Semitransparent 
Rectangular image (4 x 3 aspect ratio)b 

Useful size ofc  0.6 in (15.2 mm) max. diagonal 
Focusing Method  Magnetic 
Deflection Method  Magnetic 
Maximum Overall Length   10.25 in (260.4 mm) 
Maximum Diameter of Bulb   2.10 in (53.4 mm) 
Shoulder Base  Special Annular I I-Pin 

(JEDEC No. El l-96) 
End Base   Special 15-Pin 

(JEDEC No.El5-95) 
Socket   Aldend Part No.216SBA, or equivalent 
Storage and Operating Position  The tube mould never 

be placed in a vertical position with the base end up nor 

in any other position where the axis of the tube with the 

base u makes an angle of less than 20° with the vertical. 

Weight (pApprox.)   8 oz (227g) 
Minimum Deflecting-Coil Inside Diameter. 1.55 in (39.4 mm 
Deflection, Focus, and Alignment Coil Assembliese 

For transistor-drive ampl ifier circuits—
Celco Part No.C2060-2, or equivalent: 

Horizontal —250 µH; Vertical -30 mH 
Clevelandg, Part No.2DA-1063, or equivalent: 

Horizontal —800 µH; Vertical~0 mH 
For tube-drive ampl ifier circuits—
Celcof, Part No.C2060-1, or equivalent: 

Horizontal--4 mH; Vertical -30 mH 
Clevelandg, Part No.2DA-1059, or equivalent: 

Horizontal-6 mH; Vertical-125 mH 

ABSOLUTE-MAXIMUM VALUES 

Voltages are with respect to thermionic cathode 

unless otherwise specified 

Photocathode 
Voltage -1 150 V 
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Photocathode (cont'd) 
I l lurl~atlo~ ;gee Ca"rion; .50 lm/ft~ (footcandles)- 538 lux 

Operating Temperatureh 
goy ;;=rt o- b,~lb   50 °C 
Of bulb at lc-n- end of tube ; Image section) 35 min °C 

Temperature Difference 
Between im:q~ ~ ~ '~cn :nd any part of bulb 

hotter thar. im: l~~ section  5 °C 
Grid-No.6 Voltage -G25 V 
Target Voltage 

Positive value   10 V 
Negative value   10 V 

Field-Mesh Voltages   25 V 
Grid-No.5 Voltage '325 V 
Grid-No.4 Voltage '325 V 
Grid-No.3 Voltage '325 V 
Grid-No.2 & Dynode-No. l Voltage '350 V 
Grid-No. l Voltage 
Negative bias value  125 V 
Positive bias value  0 V 

Peak Heater-Cathode Voltage 
He~.'. -r negative with r.. t to cathode  125 V 
Neater positive with ~- , ~-t to cathode  10 V 

Anode-Supply Voltagek I'~00 V 
Voltage Between Consecutive Dynodes  625 V 
Voltage Between Anode and Dynode No  5 '300 V 

TYPICAL OPERATING VALUES 
Heater Voltage   6.3 V 
Photocathode Volta a (Image Focus)m. -750 to -1050 V 
Grid-No.6 Voltage Accelerator) -
Approx. 55~ of Photocathode Voltage -410 to -580 V 

Target Voltage Above Cutoff"   3 V 
Field-Mesh Voltages   I',i V 
Grid-No.5 Voltage (Decelerator)  100 to 200 V 
Grid-No.4 Voltage (Beam Focus)   100 to 200 V 
Grid-No.3 VoltageP   240 to 280 V 
Grid-No.2 & Dynode-No. l Voltage  280 V 
Grid-No. l Voltage for Picture Cutoff -30 to -90 V 
Dynode-No.2 Voltage  57£i V 
Dynode-N o.3 Voltage  600 to 850 V 
Dynode-No.4 Voltage  1 12'.i V 
Dynode-No.5 Voltage  1400 V 
Anode Voltage  1500 V 
Recommended Target Temperature Rangeh. 35 to 45 oC 
Peak-to-Peak Blanking Voltage  ',i V 
Field Strength of Focusing Coi l:4

At center of scanning section  6£3 G 
In plane of photocathode   180 G 
In region of grid No., (7.j8 inches 
behind f=ceola+~~  10 G 

Field Strength of Al ignment Coi l   0 to 4 G 

~y
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PERFORMANCE CHARACTERISTICS RANGE VALUES 

With conditions sholun under Typical Operating Values, camera 

I ens set to bring picture highlights to the "knee" of the light 

transfer characteristic, 525 line scanning, interl¢ced 2: 1, frame 

time of 1/30 second, and 0.6 inch diagonal with 4 x 3 aspect ratio. 

. 

Cathode Radiant Sensitivity at 
4000 angstroms 

Cathode Luminous Sensitivity 
(2870° K)r 

Anode Current (DC) 
Sisal-Output Current (Peak 
to Peak)5  

Min 

- 

40 
- 

1.5 

Typ 

0.06 

75 
15 

4 

Max 

- A/W 

- µA/lm 
- NA 

NA 
Signal-to-Noise Ratios - 30:1 

(29.5 dB) 
Photocathode Illunination at 
2870° K Required to Bring High-
lights to the "knee" of Light 
Transfer Characteristic  - 0.075 0.1 lm/ftZ (fc) 

Ampl itude Response at 400 TV Lines 
per Picture Height (per cent of 
largearea black to large-area 
white)a  20 25 - 

Limiting Center Resolution - 600 - TV lines/ 
picture height 

a Made by Corning Glass Works, Corning, N.Y. 
b Proper o en cation c obcai ned when the ve rci cal nci ally 

parallel co the Plane passing chrou gh the guide pin fc ch et shoal der base 
and the major cube The hor Dotal and vertical should prefer-
ably scare ac the c er of the raster n aresc pin 4 0£ ch ec sh oul der base. 

a The s of the optical image focu sedeon the photocathode should be d-

~ sced so th ac its m ximum diagonal does not ex e d the specified value. 
he c espon di ng electron image on the cargeccshould have a rze such 
chat the c r of the rectangle just couch the target rrng.s

d Made by Al deneProducts Co., 9140 N. Main Sc., Brockton 64, Mass. 
e The yoke m c be shi gilded w~ch a cylindrical high-ppe meabi li cy maceri al 

nclosing the alignmen c-coil por ci on of the ssembly rto reduce the mag-
_netic field in ten si cy in the region o£ grid No.3 co appro xi mecely 10 gauss. 

f Made by Con scan tine Engin eerrng Labo racori es Co., 70 Con Stan ci ne Drive, 
Mahwah, N.J. 

B Made by Cleveland Electronics, Inc., 2000 Hi ghland Ho ad, Twinsburg, Ohio 
44087. 

h Operation outside o£the Recommended Target Temperature Range shown under 
Typical Oqe*a ti rzq Values will not damage the 8685 p vi dad the Maximum 
Tem gera tune Ratings of the tube ar not exceeded. Optimum performance, 
however, i only obtained wh en the cube is operated within the Rec ommerzded 
Target Tem gesture Range. 

1 Wi ch respect to grid No. 4. 
k Dynode- olcage alu es are shown under Typical Ogerati ng Values. 
m Adj use for bescV focu s. 

o Normal setting of target voltage 3 volts from tarp c c toff, The 
target supply voltage should be adj astable from -3 co +6 vol cs. 

P Adj use to give the most uniformly shaded pit cu re near maxrmum signal. 

9 Direction of current should be such that a orth -seeking pole i attracted 
co the rm age end of the focusing coil,n w~ch ~ die acor located ucside 
of and ac the im age end o£ the focusing c il. The fat eplace of the tube 
ust be r ech aaical contact with the faceplate coil. 

r Under the following condi ci on s: The li ghc s a can gsten-filament 
lampp having slime-glass velope. It i peracedlsc a color cempe rotate 
of 28700 K. The value ofa li ghc flux is 1 x 10-4 lumen a d -90 co -175 
voles is applied between pho mcacho de and grounded grid No.6 and target 

embly. Voltage is not applied co the other cube eleccro de s. 
s 

Wi ch a dynode-No.3 voltage of 725 volts. 
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t With a of se equival enc ban dwidch f 4.5 MHz. Peak sigr. al output is 
redn with specc to "capped" black. Signal-to-noise ratio s de-

pendent upon tube operating condrtions and on chf method of m enc. 
Sib6 'ficant factors ffeccing this ratio r dude target volcageteband-
widch, system line number and frame ci me, a nt of beam current employed, 
and the choice of reference signal black level. 

u Measured with amplifier having flat frequency response. 

Dos and Don'ts on Use of RCA-8685 

Dos 

1. Allow the 8685 to warm up prior to operation. 

2. Hold temperature of the 8685 within operating range. 

3. Make sure alignment coil is properly adjusted. 

4. Adjust beam-focus control for best usable resolution. 

5. Condition spare 8685's by operating several hours once each 
month. 

6. Determine proper operating point wi th target voltage adjusted 
to exactly 3 volts above target cutoff. 

7. Uncap lens before voltages are applied to the 8685. 

8. Turn off the camera or the image-section high voltage supply 
if the lens turret or the yoke and 8685 must be "swung out°

to clean the lens of the tube faceplate. 

Don'ts 

1. Don't force the 8685 into its shoulder socket. 

2. Don't operate the 8685 without scanning. 

3. Don't operate an 8685 having an ion spot. 

4. Don't use more beam current than necessary to discharge the 
highlights of the scene. 

S. Don't turn off beam while voltages are applied to photo-
cathode, grid No. 6, target, dynodes, and anode during warmup 
or standby operation. 

6. Don't remove the lens turret or lens when the camera is turned 
on, or when voltages are applied to the image section of the 
8685, unless the light level incident on the tube can be 
reduced below SO fo otcandle s. 

CAUTION 

Care should be taken to avoid operating the camera with the 
lens turret removed, or swin ging the tube and focusing coil away 
from the optical system of the camera, when voltages are applied 
to the tube. Excessive illumination for short periods of time 
under these conditions may damage the photocathode of the 8685. 

OPERATING TECHNIQUES 

With lensuncapped and the lens iris opene d~proper voltages 
should be applied to the 8685 and the grid-No.l voltage should 
immediately be adjusted to produce a small amount of beam 
current. This prevents the mesh from being electrostatically 
pulled into contact with [he glass disc. Adjust the deflection 
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circuits sothet the beam "overscans" the target, i.e., so that 
the area of the target scanned is greater than its sensitive 
area. Note that overscanning the target results in a smaller-
than-normal picture on the monitor. The lens should be capped 
and the tube should be allowed to warm vp for 10 minutes before 
use or before adjustments are made. 

Next, uncap the lens and partially open the lens iris. 
Increase the target voltage until information appears on the 
monitor. Then adjust beam focus, image focus,'and optical 
focus until detail can be discerned in the picture. Adjust 
alignment-coil-current controls until picture response is 
maximum. If picture appears in nega five contrast, increase the 
beam current. Further adjust the alignment-coil current so 
that the center of the picture does not move when thebeam-
focus control (grid No. 4)is varied, but simply goes in and 
out of focus. During alignment of the beam, and also during 
operation of the tube, always keep the beam current as low as 
possible to give the best picture quality and also to prevent 
excessive noise. 

Next, focus the camera on a test pattern. The camera-to-
test pattern distance should beset so that the corners of the 
test-pattern image just touch the inside of the target ring. 
The deflection circuits are next adj usted so that the entire 
test pattern just fills the TV raster. The target voltage is 
then advanced or reduced to the point where a reproduction of 
the test pattern is just discernible on the monitor. This 
value of target voltage is known as the "target-cutoff volt-
age". The target voltage should then be raised exactly two 
volts above the cutoff-voltage value, and the beam-current 
c on Crol adjusted to give just sufficient beam current to 
discharge the highlights. 

Then adjust the lens to produce best optical focus, and 
the voltage on the photocathode as well as the voltage on grid 
No.4 to produce the sharpest picture. Grid No.4 should be 
adjustable within the range of 100 to 200 volts. There ace 
several voltage values outside of this range which will provide 
beam focus. However, such Focus modes are not recommended. 

At this point, attention should be given to the grid-
No.S, grid-No. 3, end the grid-No.6 controls. Grid-No.S end 
grid-No.6 controls should be adjusted to produce the best 
center-to-edge focus and the best picture geometry. Both the 
grid-No.6 and grid-N o,.S controls produce a rotation of the 
edges of the picture, and influence the uniformity of focus 
from center to the edges of the picture. It is n cessary to 
adj asc these two controls successively to ar ive at the best 
combination of focus and picture geometry. r While changing 
grid-No.6 and grid-No.6 voltages, it will also be necessary to 
refocus the image section by adj usting the photocathode-voltage 
control. After the above mentioned controls are properly 
adjusted, the grid-No.3 control should be adj usted for maximum 
signal output. The deflecting yoke and the 8685 should be 
rotated, if necessary, so that the horizontal scanning of the 
camera is parallel to the horizontal pl~e ne of the scene. 
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Finally, readj ust the target voltage so that it is accurately 
set to 3 volts above target cutoff. The lens opening should 
be set to meet the requirements of the particular operating mode. 
This setting typically places scene highlights at the knee or 
one stopover the knee of the light transfer characteristic. 

Basic Light Transfer Characteristic: 
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ILLUMINATION: TUNGSTEN LIGHT. DAY- 
L GHT, OR WHITE FLUORESCENT. 
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DIMENSIONAL OUTLINE 

~, 
L 2.06±.04 
r DIA. ~  .IOO±.OtS 

~"~s 

TARGET 
PLANE 

•^! 

EDGE OF 
ALUMINUM 
COATING 

2.10 

6.92 

92LM-1296 R1 

~~ 

T I 

2.61 6 
±.06 

t

I I PINS 
.036 ± .002 

DIA. 

1.50 ±.03 

7.36 

TOP OF GRID No.2 

IS PINS 
.050+.002 

—.004 
DIA. 

DIMENSIONS IN INCHES 

BOTTOM VIEW 

22.5• 

INDEX GUIDE PIN 
.093±.003 92LS-1297 

10 00 
±.25 

1

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

~-
30 MAX. 

.130 MAXI 

.093±.003 

GUIDE 
PIN 

DETAIL OF SPECIAL SHOULDER BASE 
J EDEC No. EI I-96 

 2.10 MAX. ---~ 

025-.040 ROUNDED END 
1.530 MAX. RING GAUGE —~ 

.860 R. MAX. 

1.750 

.765 MAx.~

DIMENSIONS IN INCHES 

~.zs MAx. 

i~~F 038±.002 

.030 R. 

10' MIN. FL,pT 
NOTE 2 

10°

82L3-1283 

Note I: White guide line on faceplate is on this radios. 

Note 2: 12 flat areas between each pair of pins. 

Pin 1 -Field Mesh 
Pin 2 -Internal Connection—

Do Not Use 
Pin 3 -Photocathode 
Pin 4 -Internal Connection—

Do Not Use 
Pin 5 -Grid No.5 
Pi n 6 - I r~ternal Connect ion—

Do Not Use 

Pin 7 -Grid No.fi 
Pin 8 -Internal 

Connect on—
Do Not Use 

Pin 9 -No Connection 
Pin 10 -Internal 

Connection—
Do Nei. Use 

Pin 11 -Target 
Guide Pin -No Internal 

Connection 

DATA a RAD10 CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. 1. 
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DETAIL OE SPECIAL END BASE 

JEDEC No. E15-95 

1x30 MAX. 

i 
.125 MAX. 

1 
INDEX 

.970 

22.5• 

INDEX 

.OSO DIA. PIN 

.015 -.OSO 

T 

CONTOUR OPTIONAL 

7 A40 MAX. FLAT 
r NOT TO BE BROUGHT 

TO A SHARP POINT 

T T 
.503 .750 
MAX MAX. 

~5--.385 MAX. 

DIMENSIONS IN INCHES 

Pin 1 -Heater 
Pin 2 -Grid No.1 
Pin 3 -Grid No.3 
Pin 4 -Grid No.4 
Pin 5 -Internal Connection—

Do Not Use 
Pin 6 -Dynode No.1, 

Grid No.2 
Pin 7 -Dynode No.2 
Pin 8 -Dynode No.4 

IS PINS 
060 +.002 

-.004 
DIA. 

9YL3-130081 

Pin 9 -Anode 
Pin 10 -Dynode No.S 
Pin 11 -Dynode No.3 
Pin 12 -Internal 

Connection—
Do Not Use 

Pin 13 —Internal 
Connection—
Do Not Use 

Pin 14 -Cathode 
Pin 15 -Heater 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Typical Spectral Sensitivity Characteristic 
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9004 

U-H-F DIODE 
ACORN TYPE 

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

Direct Interelectrode Capacitances:° 
Plate to Cathode 1.3 Nuf 
Plate to Heater 0.3 approx. ppf 
Heater to Cathode 2.2 approx. Npf 

Overall Length 1-7/32" t 5/32" 
Overall Diameter 1-3/32" t 1/16" 
Bulb T-4~ 
RCA Socket Stock No.9925 
Mounting Position Any 

yaximum Ratings Are Design-Center Values 

RECTIFIER 

A-C Plate Voltage 1RMS) 117 max. volts 
D-C Output Current 5 max. ma. 

the resonant frequency of the goon is approximately eso Mc. 
°W itn no external shield. 

AVERAGE PLATE CHARACTER STIC 
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TYPE 9004 
C~~6.] VOCT3 

I '
I 

/~ 

0 3 
P~wT[ 
] ! 

vq.Rs D.c. Ott—~Hl 

Dec. 1, 1942 RCA RADIOTRON DIVISION 
RCA t~ANVFACTURING COMVANY. INC. 

TENTATIVE DATA 



i 

NO CON-
NECTION 

Indicates a change. 

.r. 
9004 

U-H-F DIODE 

ALL TERMINALS 

.041" +.003" 
- .002" 

DIA. 

"_ l 3/32 t I/16"

3j4 f  1/B 
INCLUDING 

ECCENTRICITY 

1 \HEATER 

~_ ~ 

21/32 MAX. D I A . 
INCLUDING 

ECCE

4

NTR1

1
CITY 

2~ 32 

t lilt" 

1 I T/32 
} 3 i/32 

I/18 MAX. 
UNTIN NED SECTION 
ALL TERMINALS 

PLATE 

2 
30't 3' 

CAT HODEO 30't 3' 
3 

80T TOM VIEW 
92C-63'S3R I 

Dec. 1, 1942 
RCA RADIOTRON DIVISION 

92C-6353R1 
IICa MN1URwCiU0.HIG Cpn~wY. W[ 
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9004 

AVERAGE CHARACTERISTICS 

iiiiiiiiiiiii 
■■■■!■f■f■f■1 

  ■■■■ 
ffff■ ■f■f■f■ff■f■■■■ff■■■f■~nf■■
iiiiiiii■iri/■■f■■■■oN■■■■■■■u■■■ - ~ƴƴƴƴNƴƴNNƴ 

ƴ1ƴƴ~fƴƴƴNƴƴƴ 

rr/ƴrƴrƴn=:= 
■■■■■■■■■■ 

■■■■■■■■■■■■1 ■■■■■■■■N//■ 
fN■■■■■■■■■1 A 2500 ff■■■■■■■■■■■ 
■■■■■■■/■■■■1 B 5000 ■■■■■■■■N■■■ 

■■■■■■■■■■■■1 C 7500 
B~i~~■ii~i/i 

D 10000 

ƴƴƴƴƴ~ƴƴƴNƴI F 25000 iiiiiiiiBiii 
G 40000 ■■■■■■■■■■■■■ 

■■■■■■■■■///I H 100000 ~~~~~~■~NM~ 
■■■■■■■■■■■■I I 250000 ■■■■■■■■■■■/■ ƴƴƴƴ//ƴƴNƴ/ƴ 

J 500000 ■■■■■■■■■■■/■ 
■■■■■■■■■/■■i 

K 1000000 ~~\~~~~~NN~ 
ƴƴNƴƴNƴƴ ƴƴL---- -- ----- ------ ƴfffNƴ ƴfNƴ 
■■■■■■■■■■■■■■■flÅilÅ~~~■■■■■~■■■~■~■i■■fff■■~ 
■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■/■■■■■■■■ff■■■~■■■■ 

~~~~~~~~~~~~~~~~~~~~i~~~~~~~~~~\~~~~~~■~~~~~■~~ ~ 
■■■■■■■■■■■■■■■■■■■■■■■■■■■f■■■■■■■■■■■■■■■\ 

 .~Ʒ1 ƴf ƴNCI IN11[~ ƴNt f ƴƴIIN 
ƴffffffcfNfƴeuƴƴfn+ra nƴff~uurt:~ƴfrr~lu~llN NooL>t~auoll~ ƴNN.vrffƴƴƴƴuffƴn ƴƴƴnƴƴƴuo Noƴƴ~n wl uonlnƴƴƴIIƴƴƴnƴ 
ƴƴƴ/ƴƴmuƴƷƴNn ƴƴƴƴƴƴ~fuƴƴƴuorin onlƴƴƴuƴ= 

tfƴƷvƴnlƴƴƴƴƴn~NƴƴƴƴnNn~ƴrƴ1Iƴƴƴuƴƴƴ.voƴƴin II u, uNo~ Nƴmuno 
ƴƴJƴƴƴ~~11 11 11\ ƴƴƴN'Iƴƴƴƴ11 ƴƴƴ11ƴƴƴ11ƴƴ 

 11 :1 IIƴƴ. II\ƴƴ11ƴƴƴIIƴƴ 

ƴƴNƴ/4i~!ƴƴNNIIƴƷ~Gƴƴƴ~ nN\ ƴƴ ƴƴƴƴƴ1If; NI1 

 \ƴƴƴƴƴIIN\ƴNƴ~ƴ ƴ 
ƴƴ/ƴƴƴGi Nƴƴ ~Jƴ ƴNƴƴƷ~ƴ Nƴƴƴƴ~'fƴƴNI n17 ƴƴƴt ƴƴƴ 

Ʒ`\Nƴ - /ƴƴNƴƴlOƴƴƴƴƴtl\\ƴfNllƴ\NƴƴƴN`ƴƴfllƴN 
ƴ\~fƴ~L't.fƴNƴƴI Iƴ qƴNI IƴOf fffl lƴDNƴ ƴ ƴƴ1 ƴƴflƴ1ƴƴ ƴƴfcv~nffƴƴƴƴuN.ƴouN ~t~ffuu~uuƴtluauN 
nƴuaillrfƴNou ufN. fflnn~f~uƴnouuƴff

X11 11ƴƴƴƴ~ƴ11 /,\tƴ/ƴINlƴƴ1\ƴ/ƴ  an.. 11 a'noƴoƴnƴnwfouƴƴfuoƴ 
ƴƴƴƴƴi~lnƷ`CƴNtƴNƴN JƴƴƴN ~NNƴJINƴ11ƴJrinƴƴNoƴra'ƴ Ilƴouuu nN 

/ƴƴƴƴƴ~ NƴNƴ11ƴC\ƴƴƴ11ƴƴƴƴƷ~ƴ11ƴƴ \N7ƴ \ƴ  Nƴ \ ƴƴƴ11 
ƴ; u u an ~~un~:oiu 

•  ~~/~  ~ I.ƴ ,Ʒ IIƴ\ƴIIUƴƴIII\ƴƴƴ 

K 17ƴƴIiNƴƴ ƴƴIINtiCNI1NƴƴƴƴilƷ`\ƴƴƴ 1 V • \ƴ\ \ ƴƴ \~ ƴ 

N ■~\i~sN~7N■■N■t.■■■~■■N~V■■■aNOi\■\III■ 

NƴNƴƴƴfƴƴI ƴ~~~~ƴllƴƴƴ ƴf1~R1ƴƴƴ116`\I1ƴƷ~f~.1ƴ,N:LJt 
ƴƴƴY ƴNƴƴƴIINƴƴƴ/i ~N ƴƴ~INaƴ7N\'!ƴr0ƴ~Uƴ',1It 
f9ƴ /1ƴNƴƴƴqƴ/ƴƴN'~ƴA'~~ƴƴNƴ~~ƴƴ~ƴC\~O\ƴ\tlll 
prwrlƴƴƴƴ ƴN ,N:~ƴIIƴƴG_ ~N\.1ƴO\~\ ƴ11 
Npƴƴw.7 - _ ~pM~~ƴNI/NƴƴƴZ~NII~C\'~Ʒ/0~1~l1 ~II~ Ʒl~rm~ il~~.=_.~i_ iiiiiiiƴ~s~,~=n _ii~ ~=a~ ~i1 

CURVE 
LOAD RESISTOR 

OHMS 

40 30 20 10 

D-C VOLTS DEVELOPED BV DIODE 

0 

MARCH I8, 1942 RCA RADIOTRON DIVISION 
+c~ unnu~.c*u+.w ca.rnr.r. rc c 

92C-6363 
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